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About TBI MOTION

TBI MOTION TECHNOLOGY CO., LTD., as a specialized manufacturer in Linear Motion Industry in Taiwan,
possesses critical core technology and concentrating on product development and innovation. Our products
are under patent design with ISO 9001, ISO14001, 1ISO45001 and credited with Taiwan Excellence Awards.
We look forward to working with you as your best partner providing you with solution and professional product
to create a better future.

Philosophy / TBI MOTION creates advantageous circumstances through collaboration
and keeps being innovative to satisfy the needs of our customers.

Mission / Best Partners of Production & Solution in Linear Motion.

Vision / TBI inside, as the prospect of helping our clients explore the infinite
possibility of technology for life by utilizing our products inside of them.
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I Applicable Fields

Professional motion component manufacturer

TBI MOTION possesses complete product line with MIT(made in Taiwan) quality.

We produce Ball Screw, Linear Guide, Ball Spline, Rotary Series, Single Axis Actuator, Linear Bearing,
Coupling, Support Unit of Ball Screw, etc. All of them perform remarkably in each application field. With the
professional technical support and industry analysis, we fulfill our clients' demand and attain differentiation.

Our products apply to various fields as below :

2 LW Y a2 B8

Automation Robot Semi-conductor Industrial Medical Green energy  Machine tool Automated storage
industry industry industry machine industry industry and retrieval system

I Sales Location

Through TBI MOTION international sales teams and the distributors around the globe, we are connected to
the world, constantly surpassing ourselves to overcome every challenge in the future.

[ Taiwan Branch] TBI MOTION INTELLIGENCE CO., LTD.
[ China Branch] TBI MOTION TECHNOLOGY (SUZHOU) CO., LTD.
[USA Branch] TBI MOTION TECHNOLOGY(USA) LLC

Taiwan Japan France Poland

China Indonesia Hungary Austria

Korea United States Romania Portugal
Thailand Brazil Slovakia United Kingdom
Vietnam Germany Ukraine Australia
Singapore Italy Turkey

Malaysia Netherlands Finland
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ABOUT LINEAR GUIDE

1-1 Features of TBI MOTION Linear Guide

M 1-1-1 High Accuracy

Linear Guide has little friction, only a small driving force is needed to move the load. Low friction
helps the temperature rising effect to stay low. Thus, the friction is decreased and the accuracy can
be maintained for a long period than tradition slide system.

W 1-1-2 High Rigidity

The design of Linear Guide features an equal load rating in all directions that provide sufficient
rigidity load in all directions, self-aligning capability to absorb installation-error. Moreover, a sufficient
preload can be achieved to increase rigidity and makes it suitable for any kind of installation.

M 1-1-3 Easy for Maintenance

Compared with high-skill required scrapping process of traditional slide system, the Linear Guide
can offer high precision even if the mounting surface is machined by milling or grinding. Moreover,
the interchangeability of Linear Guide gives a convenience for installation and future maintenance.

M 1-1-4 High Speed

Linear Guide block, rail and ball apply by contact point of rolling system. Due to the characteristic
of low friction, the required driving force is much lower than that in other systems, thus the power
consumption is low. Moreover the temperature rising effect is lower even under high speed
operation.

A02  www.tbimotion.com.tw



M 1-1-5 High Mechanical Efficiency without Clearance

Table 1.1.1
Drawing Characteristics, Performance
o Two trains of balls.
'S 5 e In a Gothic-arch groove, each ball contacts the
Ny ° - o gro
raceway at four points 45°- 45°.
S, o e |t has constant contact point between ball and
NV arc groove.
e Rigidity has high stability.
e Two-row design is able to perform an equal load
rating in four directions.
0 =
o) & e Four trains of balls.

e The circular-arc groove has two contact points at
45°- 45°(DF)-Four-Row Design features an equal
load rating in all four directions with high rigidity.

e Four-row design is able to perform an equal load
rating in four directions.

o Self-Aligning to absorb installation-error.

e Four trains of balls.

e The circular-arc groove has two contact points at
45°- 45° (DB).

e Four-Row Design features an equal load rating in
all four directions with high rigidity.

e Low friction promotes smooth operating
condition.

e Four trains of balls.

e |n the Gothic-arch groove, each ball contacts the
raceway at two points 45°- 45°, Light preload, two
contact points, Heavy preload, four contact points.
e Compared with traditional DB type, it has higher
rigidity.

www.tbimotion.com.tw
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ABOUT LINEAR GUIDE

1-1 Features of TBI MOTION Linear Guide

The Contract table of four-row design with equal load rating and two-row Gothic design.

o & %
§\§§§f D‘ . Detail B-B
) etail A-A
@

Differential slip

Differential slip

o

di 3. 14xd1 di 3. 14xd1
a b’ a b
& 3. 14xd2 & 3. 14xd2

Fig 1.1.1 Four-Row Equal Load Ratting Design Fig 1.1.2 Two-Row Equal Load Ratting Design

As shown in the diagram, the difference between inner surface circumference(rtdi)and outer surface
circumference(mtd2)which is the contact point of ball, it is the slip that will occur while the ball rolling,
this is called differential slip.. if the differential slip is larger, the ball will rotate while rolling, increasing
the friction coefficient and friction resistance. Under the condition with preload and loading, due to
the two point of contact the difference between di and d: is little, the differential slip is little as well,
the smoothness of rolling can be achieved and thus increase efficiency.

AO04  www.tbimotion.com.tw



1-2 The Procedure of Select Linear Guide

M 1-2-1 Flowchart

Set the conditions for the design of loads on the Linear Guide.
« Space available for the guide « Frequency of use (duty cycle).

part. « Velocity (acceleration).
« Dimensions (span, No. of blocks, « Stroke length.
a s No. of rails, and thrust). « Required service life.
Span, No. of a Set the operating conditions « Installation direction (horizontal,  Service environment.
block's aﬁd vertical, tilted, wall-hung, or + Motion precision .
No. of'rails suspendzd)A £ th lied load
« Magnitude of the applied load,
h d .
change direction, and location.
« Select proper type, size and quantity (If applied with ballscrew, the
Type o size e Select the correct type size of guideway should be similar to diameter of ballscrew).
changed .
" « Calculate the load that a Linear Guide block exerts on the Linear
o Calculate the applied load Cuide.
.
= « Convert the load that Linear Guide blocks exert in each direction into
o Calculate the equivalent load an equivalent load.
. 4
5 « Verify the value of the static safety factor for the basic static-load
e Calculate the static safety factor rating and Maximum applied load.
. 4
4"0{ Is the static safety factor verified?
[ ves
« Average the applied loads which fluctuate during operation, and
e Calculate the mean load convert them into a mean load.
. 4
0 Calculate the nominal life « Calculate the running distance using the service-life equation.
. 4
. og. s « Using the service-life equation to calculate the running
e Calculate the service life in hours /.= == """
.
Convert the running distance obtained into the service life
NO | in hours. Does the value obtained satisfy the enquired Service life?
l YES
+ Determine the radial clearance to be used.
o Forecast the rigidity « Determine the fastening methods to be used.
« Determine the rigidity at the fastened areas.
. 4

« Determine the accuracy grade to be applied.

@ Select the accuracy and preload « Determine the mounting surface precision to be used.
« Select the preload level.

v « Determine the lubricants (grease, oil, special lubrication, etc.) to be
used.
« Determine the lubrication method (periodic greasing, forced

lubrication, etc.) to be used.
0 Safety design « Determine the material (Standard, stainless steel, etc.) to be used.
« Completion of selection.
« Determine the surface treatment (anti-corrosion, appearance
protection, etc.) to be provided.
4 « Design contaminant protection (bellows, telescopic cover, etc.)

@ Completion of selection

www.tbimotion.com.tw ~ AQ5
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ABOUT LINEAR GUIDE

1-3 Basic Load Rating and Service Life of Linear Guide

When determining a model that would suit your service conditions for a linear motion system,
the load carrying capacity and service life of the model must be considered. To consider the load
carrying capacity you should know the static safety factor of the model calculation based on the
basic static load rating. Service life can be assessed by calculating the nominal life based on the
basic dynamic load rating and checking to see if the obtained value meet your requirements.

The service life of a linear motion system refers to the total running distance that the linear motion
system travels until flaking (the disintegration of a metal surface in scale-like pieces) occurs there to
as a result of the rolling fatigue of the material caused by repeated stress on raceways and rolling
elements.

Basic Load Rating : There are two basic load ratings for linear motion systems : basic static load
rating (Co), which sets the static permissible limits, and basic dynamic load rating (C).

M 1-3-1 Basic Static Load Rating (Co)

If a linear motion system, whether at rest or in low speed motion, receives an excessive load or a
large impact, a partial permanent deformation develops between the raceway and rolling elements.
If the magnitude of the permanent deformation exceeds a certain limit, it hinders the smoothness
of the motion system.

The basic static load rating refers to a static load in a given direction with given magnitude such
that the sum of the permanent set of the rolling elements and that of the raceway at the contact
area under the most stress is 0.0001 times greater than the rolling element diameter.

In linear motion systems, the basic static load rating is defined as the radial load. Thus the basic
static load rating provides a limit on the static permissible load.

M 1-3-2 Basic Permissible Moment (Mx, My, Mz)

When a Linear Guide gets a force that makes the balls distorted to 1/10,000 of their diameter, we
call the force as basic static permissible moment. Values of Mx, My, Mz are shown on Fig 1.3.1, which
suggest 3 axis of moment on a Linear Guide slide.

Mx
P

St

AO6  www.tbimotion.com.tw



M 1-3-3 Static Safety Factor fs

fs : static safety factor

Co Mo Co : basic static load rating (kg)

fs = —— or —— Mo static permissible moment (kg-mm)
P M P : calculated load (kg)

M : calculated moment (kg-mm)

A linear motion system may possibly receive an unpredictable external force due to vibration and
impact while it is at rest or is moving or due to inertia resulting from start and stop. It is therefore
necessary to consider the static safety factor against operating loads like these. The static safety
factor (fs) indicates the ratio of a linear motion system load carrying capacity [basic static load
rating Co] to the load exerted there on.

To calculate the applied load on Linear Guide, mean load and static safety factor must be obtained
in advance. In the working environment with high intensity while start and stop, cantilever or
cutting, a unexpected heavy load may occurs, therefore the maximum load must be acquired.
Datum values of static safety factor are shown below;

-
S
(]
o
=
(2]
c
o
(]

Table 1.3.1 Static Safety Factor fs

Machine Used Loading Conditions fs lower limit
Ordinary Industrial Receives no vibration or impact 1.0-13
Machine Receives vibration and impact 2.0-3.0
Receives no vibration or impact 1.0-1.5
Machine Tool
Receives vibration and impact 2.5-7.0
X fo - fo- fe - Co
For large radial loads —PR >fs f: : Static safety factor
Co : Basic static-load rating (radial) (kg)
CoL : Basic static-load rating (reverse-radial) (kg)
For large reverse- fh- fo - fo - CoL Cor : Basic static-load rating (lateral) (kg)
radial loads P. =fs Pr : Calculated load (radial) (kg)
P.: Calculated load (reverse-radial) (kg)
Pr : Calculated load (lateral) (kg)
For| |  load fn - fo - fc - Cor ~f fn - Hardness factor (Fig1.3.2)
or large lateral loads Pr = IS | f: Temperature factor (Fig1.3.3)
fe . Contact factor (Table1.3.2)

www.tbimotion.com.tw ~ A07
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ABOUT LINEAR GUIDE

1-3 Basic Load Rating and Service Life of Linear Guide

M 1-3-4 Service Life (L)

Even when identical linear guideways in a group are manufactured in the same way or applied
under the same condition, the service life may be varied. Thus, the service life is used as an
indicator for determining the service life of a linear guideway system. The nominal life (L) is defined
as the total running distance that 90% of identical linear guideways in a group, when they are
applied under the same conditions, can work without developing flaking.

M 1-3-5 Basic Dynamic Load Rating (C)

Basic dynamic load rating (C) can be used to calculate the service life when linear guideway system
response to a load. The basic dynamic load rating (C) is defined as a load in a given direction and
with a given magnitude that when a group of linear guideways operate under the same conditions.
As the rolling element is a ball, the nominal life of the linear guideway is 50 km. Moreover, as the
rolling element is a roller, the nominal life is 100 km.

M 1-3-6 Calculation of Nominal Life

The service lives of linear motion system more or less various from system to system even if they
are manufactured to the same specifications and remain in service under the same operating
conditions. Hence, a guideline for determining the service life of a linear motion system is based
on nominal life, which is defined as follows. The nominal life refers to the total running distance
that 90% of identical linear motion systems in a group, when interlocked with one another under
the same conditions, can achieve without developing flaking. The nominal life (L) of a linear motion
system can be obtained from the basic dynamic load rating (C) and load imposed (P<) using the
following equations.

fn-fe-fo C
For a linear motion system with balls L=( T : ? ) - 50
fo-fo-fo C &
For a linear motion system with rollers L=( nt e ) - 100
fw Pc

AO08  www.tbimotion.com.tw



Service-Life Equation

The service life of the Linear Guide can be obtained using the following equation :

fn - fe - fo
( fw

C v 50k
Pc) m

(total distance that can be traveled by at least 90% of a group of Linear Guide operated under the same conditions)

C : basic dynamic-load rating (kg)
Pc : calculated load (kg)
f : hardness factor (Fig 1.3.2)
fi: temperature factor (Fig 1.3.3)
fe : contact factor (Table 1.3.2)
fw : load factor(N) (Table 1.3.3)

(Once nominal life (L) is obtained using this equation. The Linear
Guide service life can be calculated by using the following
equation if the stroke length and the number of reciprocating
cycles are constant)

[ fn: Hardness factor]

To ensure achievement of the optimum load-bearing
capacity of the Linear Guide, the raceway hardness
must be 58~64 HRC. At a hardness below this range,
the basic dynamic and static-load ratings decrease.
The ratings must therefore be multiplied by the
respective hardness factors (fn). As the Linear Guide
has sufficient hardness, fh for the Linear Guide is 1.0
unless otherwise specified.

1.0
0.9
0.8 \\
0.7

06 \

05
0.4

Hardness Factor

0.3

S

0.2

0.1

1 1 1 1 1
60 50 40 30 20 10

Raceway hardness(HRC)

Fig 1.3.2 Hardness Factor (fh)

L. 10°
2 /- N -

Ln= 60

Ln : service life in hours (h)
[s : stroke length (mm)
N1 : No. of reciprocating cycles per min (min™)

[ f:: Temperature factor]

For Linear Guide used at ambient temperatures over
100°C, a temperature factor corresponding to the
ambient temperature, selected from the diagram
below, must be taken into consideration. In addition,
please note that selected Linear Guide itself must be a
model with high-temperature specifications.

1.0

i ~——1_|

% 0.9 —

©

L g —

3 ™~
5

© 0.7

8

£ 0.6

’d_) 0.5
(fy

100 150 200(°C)

Raceway temperature

Fig 1.3.3 Temperature Factor (fi)

#When used at ambient temperatures higher than 80°C, the seals,
end caps, and ball cages used must be changed to those with high
temperature specifications.

www.tbimotion.com.tw
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ABOUT LINEAR GUIDE

1-3 Basic Load Rating and Service Life of Linear Guide

[ fc: Contact factor]

When multiple Linear Guide blocks are laid by each
other, moments and mounting-surface precision will
affect operation, making it difficult to achieve uniform
load distribution. For Linear Guide blocks used laid
over one another, multiply the basic load rating (C),
(Co) by a contact factor selected from the table below.

Table 1.3.2 Contact factor (<)

No. of Blocks Used | Contact Factor (f)
In normal use 1
2 0.81
3 0.72
4 0.66
5 0.61
6 or more 0.6

¥ When the non-uniform load distribution can be
predicted, as in a large system, consider using a contact
factor.

Calculation Examples :

Application : Machine Center
Block model number : TRH30FE

[fw: Load factor]

In general, machines in reciprocal motion are likely to
cause vibration and impact during operation, and it
is particularly difficult to determine the magnitude of
vibration that develops during high-speed operation
as well as that of impact during repeated starting and
stopping in normal use. Therefore, where the effects
of speed and vibration are estimated to be significant
divide the basic dynamic-load rating (C) by a load
factor selected from the table below.

Table 1.3.3 Load Factor (fw)

Vibration
and Velocity (V) fw
Impact
. Very Low
Very Slight V<025 m/s 1~1.2
. Low
Slight 0.25<V<1 m/s 1.2~1.5
Medium
Moderate 1<V<2 m/s 1.5~2
High
Strong V>2 m/s 2~3.5

(Basic static load Co = 9004 kg, Basic dynamic load C = 4791 kg)

The calculated load Pc = 266.5 kg

The formula of calculating the life time by travel is

fn-fo-fo
L= (h—

C 3
fw Pc).50km

Since using only one block in this application, we take fc = 1

Supposed the speed is not very high between 0.25~1 m/s, so we take fw = 1.5

The temperature of working environment is under 100°C. The temperature factor f: = 1
The hardness of raceway is HRC 58~62, so the hardness f = 1

With all above data, the life time by travel of this application L = 86,112 km

To calculate the life time by using hours :

We supposed the distance of travel Ls = 3000 mm

Times (Back and forth) per mins N1 = 4 (min’)

The life time by travel is 86,112 km, the distance of travel is 3 m (3000 mm), so each back and forth

is6m.

The total times of back and forth would be 86,112 x 1000/6 = 14,352,000
The life time by using minutes is 14,352,000/4 = 3,588,000 mins = 59,800 hours

A10  www.tbimotion.com.tw



M 1-3-7 Service-Life Equation Ln

The Service Life can be calculated by operating term and velocity Nominal Life.

L-10°  ($)-50-10°

L =V 60 7" V. 60
Ln : Service Life in Hour L : Nominal life (km)
Ve : Velocity (m/min) C/P : Load Ratio

Calculating Life Time

Formula (A) calculating hour Formula (B) calculating year
Ln : Lifetime (h) Ly : Lifetime (year)
L : Nominal life (km) L : Nominal life (km)
Ls : Distance of travel (mm) Ls : Distance of travel (mm)
Ni : Times of travel per minute (min) Ni : Times of travel per minute (min)
M : Minutes of running per day (min/hr)
Can® Hn : Hours of running per day (hr/day)
L—L Dn : Days of runni er year (day/year)
b e N1 60 n : Days of running per year (day/year,
L-10°
Ly =]

2:-Ls:-N1:-Mn:-Hn-Dn

Notes : The service life is verified by different environments and other usage conditions. Please confirm this information with the costumer.
For environment factors, please refer to page A08~A10
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ABOUT LINEAR GUIDE

1-3 Basic Load Rating and Service Life of Linear Guide

Example 1:

There is a working station using linear guides with a nominal life of 45000 km, how should we
calculate its service life in hours.

Known :
Ls : Distance of travel = 3000 mm (mm)
Ni : 4 times of travel per minute (min)

6 6
L-10 45000 - 10
Lh = =T N1-60  ~ 2-3000-4.60 °1290Mr

Example 2 :

There is a working station using linear guides with a nominal life 71231.5 km, how should we
calculate its service life in year.

Known :

Ls : Distance of travel = 4000 mm (mm)
N : 5 times of travel per minute (min)
Ms : Running 60 mins per hour (min/hr)
Hs : Running 24 hours per day (hr/day)
Ds : Running 360 days per year (day/year)

L-10° . 712315 - 10°
2-Ls-Ni-Ms-Hs-Ds 24000560 - 24 - 360

Ly= =3.435year
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1-4 Friction

The construction of Linear Guide are block, rail and motion system which has rolling elements, such
as balls and rollers, placed between two raceways. The rolling motion that rolling elements give
rise to reduce the frictional resistance to 1/20 th to 1/40 th of that in a slide guide. Static friction, in
particular, is much lower in a linear motion system than in other system, and there is little difference
between static and dynamic friction, so that stick-slip does not occur. Therefore, Linear Guide could
apply in various precision motion system. Frictional resistance in a linear motion system varies
with the type of linear motion system, the magnitude of the preload, the viscosity resistance of the
lubricant used the load exerted on the system, and other factors. Table shows Friction of Linear
Guide.

Table 1.4.1  Friction Coefficient u of Various Linear Motion Systems pu

Type of Linear Motion System Friction Coefficient
Linear Guide 0.002~0.003
Ball Spline 0.002~0.003
Linear Guide Roller 0.0050~0.010
Cross Roller Guide 0.0010~0.0025
Linear Ball Slide 0.0006~0.0012
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ABOUT LINEAR GUIDE

1-5 Working Load

M 1-5-1 Working Load

The load applied to the Linear Guide, varies with the external force exerted thereon, such as the
location of the center of gravity of an object been moved, the location of the thrust developed,
inertia due to acceleration and deceleration during starting and stopping, and the machining
resistance. To select the correct type of Linear Guide, the magnitude of applied loads must be
determined in consideration of the above conditions to calculate accurate applied load.

To obtain the magnitude of an applied load and the service life in hours, the operating conditions

of the Linear Guide system must first be set.

(1) Mass : m (kg)
(2) Direction of the action load
(3) Location of the action point

(e.g., center of gravity) : Lz, L3, hi (mm)
(4) Location of the thrust developed : Ls, ha (mm)
(5) Linear Guide system arrangement : Lo, L1 (mm)
(6) Velocity diagram

Velocity : V (mm/s)

Time : tn (s)

Acceleration : an (mm/s?)

v
an = ( Atn )

Gravitational acceleration g = 9.8 m/s’

A14  www.tbimotion.com.tw

(7) Duty cycle (No : of reciprocating
cycles per min) : N (min™

(8) Stroke length : L (mm)

(9) Mean velocity : Vm (mm/s)

(10) Required service life in hours : Ln (h)

t1 t2 t3 ()
Velocity diagram L

Velocity V (mm/s)

Fig 1.5.2



Calculating the Working Load

The load applied to the Linear Guide varies with the external force exerted thereon, such as the
location of the center of gravity of an object being moved, the location of the thrust developed,
inertia due to acceleration and deceleration during starting and stopping, and the machining
resistance.To select the correct type of Linear Guide, the magnitude of applied loads must be
determined in consideration of the above conditions. Using the following Table 1.5.1, we will now
calculate the loads applied to the Linear Guide.

m : Mass (kg) g : Gravitational acceleration (m/s)
Ls : Distance (mm) (@=9.8 m/s%)
Fn : External force (kg) V : Velocity (m/s) =
Pn: Applied load (kg) tn: Time (s) ‘ED'
(radial and reverse-radial directions) an : Acceleration (m/s?) o
Par : Applied load k AV o
PP (kg) an = ) e
tn o
]
Table 1.5.1 Calculation Load
No. Opearating Conditions Equation for Calculating Applied Load
Install in a horizontal position.
(Move the block) .= mg N mg- L2 __mg- Ls
Measure in uniform motion or at rest. 4 2-Lo 2L+
F, = mg mg- L2 mg-Ls
. T4 T 2L T 2L
mg mg - L2 mg-Ls
Fas= - +
4 2-Lo 2L
E, = mg . mg- L2 . mg - Ls
4 2-Lo 2L
Install in an overhung horizontal positon.
(Move the block) mg mg- L mg-Ls
Measure in uniform motion or at rest. Fi= 2 + 2 Lo + 2L,
m mg - L mg - L
Fo= g g-Ltz | g-Ls
4 2-Lo 2L
2 F. = mg mg - L2 mg-Ls
T4 T T2 Le T 2Ly
F, = mg+ mg-Lz_ mg-Ls
4 2-Lo 2L
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ABOUT LINEAR GUIDE

1-5 Working Load

No. Opearating Conditions Equation for Calculating Applied Load

Install in a vertical position.
Measure in uniform motion or at rest.

- mg-L2
= Fi=F2=F3=F4= ——
g 1 2 3 4 2 R Lo
2 3
5 Fir=Far=Far=Fur= —9 =2
E. 1T 2T 3T 4T 2 R Lg
o
(]
(EX) On the vertical axis of industrial robots
in automatic painting machines and
lifters
On a wall.
Measure in uniform motion or at rest.
mg- L3
Fi=F2=F3=F4= %
_. _Mmg mg-L2
A Fir=Far= 2 2L
m mg- L2
Far=Far= Tg + —29. L

(EX) On cross rails loader travel axis
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Opearating Conditions Equation for Calculating Applied Load

Move on Linear Guide rail
Install in a horizontal position.

o =Far=Famne M9, MO-Lt
F1max=F 2max=F 3max=F amax= 4 + 2 Lo

o =Fare=Fame M9 _MO-L1
F1m|n—F2m\n—F3m|n—F4m|n— 4 - 2 ‘ LO

-
>
®
o
=
(2]
c
-3
)

(EX) X - Y table/Sliding fork

mg - Cose Mg - COSH - L2

Fi=+

2 Lo
mg - cosg - Ls + mg - sing - hi
) 2L 2L
_ mg-sing . mg - sing- L2
R

: . " mg - cos¢ mg - cosg - L2
Install in a laterally tilted position. Fa=+ 9 2 . g 2 Lo

mg - cosg - Ls + mg - sing - hs
2 - L 2 - L
mg - sing _mg - sing - L.

Fer= =4 2 Lo
F,= + Mg - COS6 Mg - COSo - L2
2 Lo
mg - cosg - Ls  mg - sing - hs
2L ) 2L
Eare mg - sing _mg - sing - L2
(EX) NC lathe/Carriage (for the lathe) o 4 2 - Lo
Fu= + mg - COs¢ , Mg - COSo - L2
2 Lo
mg - cose -Ls  mg - sing - hi
2L ) 2L
_ mg-sing mg - sing - L.
Far 4 7 2L
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ABOUT LINEAR GUIDE

1-5 Working Load

No. Opearating Conditions Equation for Calculating Applied Load
F1=+mg -cos ¢ +mg -co0sg - L2
2 Lo
mg -cose -Ls mg -sing - hi
. 2L * 2 Lo
Foog Mg sing Lo
. - . . 2-Lo
Install in a longitudinally tilted position.
mg -cosg¢ mg -coso -L2
F2=+ -
2 Lo
mg -coso -Ls mg -sing - hi
B 2L B 2 Lo
Fare mg -sing -Ls
- e 2 Lo
= 7
g Fa:Ymg~cose_mg-cosg-Lz
4 2-Lo
@ +mg-cose-Ls mg -sine - hs
= 2L ) 2 Lo
% F :_mg-sin9~La
o 2 Lo
(EX) NC lathe/Tool res (for the lathe) .49 'COSO MY §°i9 L
mg - cos o -L3+mg . inug - hi
2L 2-Lo
_, mg -sing -Ls
FAT—+—2'LD
Install in a horizontal position subjected to inertia. F,=F,=T9 Mg a L2
4 2-Lo-g
mg mg -a1-L2
=Fi=—4% —8M8M8M8M8M8M—
F2=F3s 2 Lo g
Firz Far= mg -at-Ls
1T= 4T_—2~Lo~g
-mg -a1-Ls
FH:FST:ZQ-Lﬁ
m
8 Fi=Fz=Fo= Faz —20
4
@ AV L mg -as-L2
£ =— 1= F4= S
E A= 47 2To-g
> mg mg -as-L2
= F=F3=—+ —mm—
3 Ty 2-Lo-g
2 __ _mg-as-Ls
tl t2 tE Time(S) F1T—F4T— 2 Lo g
Velocity diagram L - __mg cas-Ls
21= Fa7= 2 Lo g
(EX) Wagon Truck
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No. Opearating Conditions Equation for Calculating Applied Load
Mount in a vertical position subjected to inertia.
+ -a -L
Fi=Fe=FosF, =t M9t MO 8179) L2
2-Lo
+ -a -L
Fir=Far= FormFap=m@tmo-a1.7g) Lo
2-Lo
F —F —F —F = M
1=F2=F3=F4= 2 Lo
9 —Far=Far=Fu= Mm@ L2
F1T FZT FST FAT 2 ~L0
0 - -a -L
N\ F1=F2=F3=F4=(mg mg:as7g)L2
E AV 2 Lo
g an= _ _ _ _(mg—mg-as/g)~L3
> tn Fir=F2r=Fsr=Fa4r=
8 2-Lo
k]
Tl te | ts|Tmes)
Velocity diagram L
(EX) Elevator.
Q1-Ls
Fi=Fa4= > Lo
Install on a horizontal position subjected to -@j olLs
external force. F2=Fs=
2-Lo
Q1 -La
F1T—F2T—F3T—FAT—TL°
Q2 Q2-L2
10 PR 2 5
F,= _Q2 Q2-L2
T4 T 2L
Qs -Ls
Fi=Fo=Fa=Fe= —
Qs Qs-L2
Fir=Fa4r= 2 + 2 Lo
Qs Qs3-L2
Far=F3r= 2 - 2 Lo

www.tbimotion.com.tw
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ABOUT LINEAR GUIDE

1-6 Safety Factor and Load

M 1-6-1 Equivalent Factors of Linear Guide Block

Where a sufficient installation space is not available you may be obliged to use just one Linear
Guide block or two Linear Guide blocks laid over one another for the Linear Guide. In such a
setting, the load distribution cannot be uniform, as a result, an excessive load is exerted in localized
areas (e.g., rail ends). Continued use under such conditions may result in flaking in those areas,
consequently shortening the service life. In such a case, calculating true load by multiplying the
moment value by any one of the moment-equivalent factors specified in Tables.

f\ Rows of balls under a load

=
g Moment load
5 »” N Rows of balls
@ under a load
S
o F i e

a=| T«

83| 53| Bal displace-

eo| EE[ mentLine Ball load curve

Sc|38

ES|Ee

58|32

s9|=3

Fig 1.6.1 Ball Load Effected by a Moment

An equivalent-load equation applicable when a moment acts on a Linear Guides is shown below.

pP=K-+-M

P : Equivalent load per Linear Guide (kg)

K': Equivalent moment factor

M : Developed moment (kg-mm)

Kx, Ky, Kz represent the equivalent moment factors in directions Mx, My, Mz respectively.
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Calculation Examples

Two Linear Guide blocks are used laid over one another.
Model No : TRH30FE

Gravitational Acceleration g = 9.8 m/s’

Mass w = 5 kg

Mx = 5 + 150 = 750 (kg-mm)

My =5+ 200 = 1000 (kg-mm)

No.1 No.3
No.2 No.4
My Mx
~ ~
200 150

—FE— &

Fig 16.2

Mx w 2 750 2 5
P1=Ke- 5 + Ky My -=7.15- 10 -——+1.3- 10 1000 + —-= 42.3 (kgf)

Mx w 2 750 2 5
P2=-Ki-— +Ky- My+-=-7.15-10 - +1.3-10 - 1000 + —- =-11.3 (kgf)
2 2 2 2
Mx W 2 750 2 5
P3=Kx - —=— -Ky- M+ ——=7.15-10 -——-1.3 - 10 - 1000 + —- = 16.3 (kgdf)
2 2 2 2
Mx w 2 750 2 5
Pa=-Kx '?'Ky . My+?:'7.15 - 10 i 1.3-10 - 1000 + o> =-37.3 (kgf)

#*Note.1
Since a Linear Guide in a vertical position receives only a moment load, there is no need to apply other loads (w)

#*Note.2

In some models, load ratings differ depending on the direction of the applied load. With such a model, calculate an equivalent load in a
direction in which conditions are comparably bad
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ABOUT LINEAR GUIDE

1-6 Safety Factor and Load

Table 1.6.1 TRH-V

Equivalent Factors Ky(mm) Equivalent Factors K:(mm') )

ModelNo.| Equivalent Load Egﬁi‘ﬂgg; I}g?‘i Equivalent Load quiavliljgiitgad E(;:lefsnt

e UsneGre | | SemUsio e | demlsngone | asstentisngTve | Ko(mm)

Linear Guide Block Over One-Another Linear Guide Block | i Gyer One-Another
TRH15VN 1.48x10" 3.11x10° 1.48x10" 3.11x10° 1.34x10"
TRH15VL 1.26x10" 2.70x10? 1.26x10" 2.70x107 1.34x10"
TRH20VN 1.11x10”" 2.35%x107 1.11x107 2.35%x107 9.90x107
TRH20VE 8.00x107 1.78x10? 8.00x107 1.78x107 9.90x107
TRH25VN 1.04x10" 2.17x10 1.04x10" 2.17x10 8.62x107
TRH25VE 7.35x10” 1.60x10” 7.35x10” 1.60x10° 8.62x10°
TRH30VN 6.52x107 1.34x10” 6.52x10° 1.34x10° 7.69x10°
TRH30VE 6.12x10° 133x10° 6.12x10° 133x10° 7.15x10”
TRH35VN 6.95x10” 143x10° 6.95x10° 1.43x10° 6.29x10”
TRH35VE 5.25x107 115x10° 5.25%107 115%107 5.85x107
TRH45VL 5.80x10 1.24x10° 5.80x107 1.24x10° 438x107
TRH45VE 4.59x10 1.00x10° 4.59x107 1.00x10 4.38x107
TRH55VL 5.25x10° 1.07x10? 5.25x10? 1.07x10° 3.78x10°
TRH55VE 4.08x107 8.69x10° 4.08x10” 8.69x10° 3.78x107
TRH65VL 4.52x107 8.76x10° 4.52x10” 8.76x107 3.24x10%
TRH65VE 3.27x107 6.77x10° 3.27x10” 6.77x10° 3.24x10?

A22

Kx : Equivalent moment factor in the rolling direction.
Ky : Equivalent moment factor in the pitching direction.
Kz : Equivalent moment factor in the deflection direction.
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Table 1.6.2 TRH-F

Equivalent Factors Ky(mm'") Equivalent Factors Kz(mm™)
. Equivalent Load . Equivalent Load Equivalent
Model No. égﬁﬁﬁlﬁgfw Lo Calculation for a system ggﬁn’gﬁgg fes Caleulgtion for a system Factors
system Using One | . Guid% B‘?gocks laid | system Using One sing Wé)logllsar Witez Kx(mm™)
Linear Guide Block Over One-Another Linear Guide Block laid Over One-Another

TRH15FN 1.48x10" 3.1x10? 1.48x10" 3.11x10° 1.34x10"

TRH15FL 1.26x10" 2.70x107 1.26x10" 2.70x107 1.34x10"

TRH20FN 1.1x10" 2.35x107 1.11x10 2.35x10 9.90x10°
TRH20FE 8.00x107 1.78x107 8.00x10 1.78x107 9.90x10 r
TRH25FN 1.04x10" 2.17x10 1.04x10" 2.17x10 8.62x10 §
TRH25FE 7.35x10” 1.60x10” 7.35%x10° 1.60x10° 8.62x10” ;)
TRH30FN 6.52x10 1.34x10” 6.52x10 1.34x10° 7.69%10 %

TRH30FE 6.12x10” 133x10° 6.12x10” 1.33x10” 7.15x10°

TRH35FN 6.95x10” 1.43x10” 6.95x10” 1.43x10° 6.29x10°

TRH35FE 5.25x107 115107 5.25x107 115%107 5.85x107

TRH45FL 5.80x10" 1.24x10° 5.80x10° 1.24x10° 438x107

TRH4SFE 4.59x107 1.00%107 4.59x10° 1.00x107 4.38x107

TRHS55FL 5.25x10° 1.07x107 5.25%107 1.07x107 3.78x107

TRH55FE 4.08x107 8.69x107 4.08x10” 8.69x10° 3.78x107

TRH65FL 4.52x107 8.76x107 452x10” 8.76x107 3.24x10%

TRH65FE 3.27x107 6.77x10° 3.27x10% 6.77x10° 3.24x10?

Kx : Equivalent moment factor in the rolling direction.
Ky : Equivalent moment factor in the pitching direction.
Kz : Equivalent moment factor in the deflection direction.
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ABOUT LINEAR GUIDE

1-6 Safety Factor and Load

Table 1.6.3 TRS-V

Equivalent Factors Ky(mm'") Equivalent Factors Kz(mm'™)
. Equivalent Load . Equivalent Load Equivalent
Model No.| Equivalent Load Calculation for a system Equivalent Load Calculation for a system Factors
Calculation for a Using i Calculation for a Ukiing v U Guid 3
e USIG Ot | 110 S0 NS, g | st Using o | Usa g Liear Suce | (mm)
Wiz Cultlz o Over One-Another Linear Guide Block | |4 oyer One-Another
TRS15VS 2.29x10" 439x10° 2.29x10" 439x10° 1.34x10"
TRS15VN 1.48x10" 3.11x107 1.48x10" 3.1x10” 1.34x10"
TRS20VS 2.00x10™ 3.58x107 2.00x10™ 3.58x107 9.90x10?
TRS20VN 1.25x10" 2.60x107 1.25x10™ 2.60x107 9.90x10?
TRS25VS 1.60x10" 3.07x107 1.60x10™ 3.07x10” 8.62x107
TRS25VN 1.04x10" 2.17x10° 1.04x10" 2.17x10° 8.62x107
TRS30VS 1.47x10” 2.57x107 1.47x10" 2.57x107 7.15%107
TRS30VN 8.65x107 1.82x10° 8.65x107 1.82x107 7.15x10°
TRS35VN 7.87x107 1.61x10° 7.87x10° 1.61x107 5.85x107
TRS35VE 5.25x10™ 115x10° 5.25x10” 115%107 5.85x107
TRS45VN 6.89x10 1.39%107 6.89x10° 1.39x10? 438x10°

Kx : Equivalent moment factor in the rolling direction.
Ky : Equivalent moment factor in the pitching direction.
Kz : Equivalent moment factor in the deflection direction.
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Table 1.64 TRS-F

Equivalent Factors Ky(mm'") Equivalent Factors Kz(mm™)
. Equivalent Load . Equivalent Load i
Model No.| Equivalent Load Calcucllautli\;efgr aosaystem Equivalent Load Calcuthautli\{)?\?gr aosa;/stem Equivalent 1
Calculation for a Using Two Calculation fora | &0 oo linear Guide | Factors Kx(mm™)
system Using One Linear Guid% Blocks laid | *YSt€m Using One ¢ Blocks
Linear Guide Block Over One-Another Linear Guide Block | |54 over One-Another
TRST5FS 2.29x10" 4.39x10° 2.29x10" 4.39x10° 1.34x10"
TRS15FN 1.48x10" 3.11x10° 1.48x10" 3.11x107 1.34x10"
TRS20FS 2.00x10™ 3.58x10% 2.00x10" 3.58x10? 9.90x10?
TRS20FN 1.25x10" 2.60x10% 1.25x10" 2.60x102 9.90x10?
TRS25FN 1.04x10" 2.17x10 1.04x10" 2.17x10% 8.62x102
Kx : Equivalent moment factor in the rolling direction.
Ky : Equivalent moment factor in the pitching direction.
Kz : Equivalent moment factor in the deflection direction.
Table 1.6.5 TRC-V
Equivalent Factors Ky(mm'") Equivalent Factors Kz(mm')
. Equivalent Load . Equivalent Load i
Model No.| Equivalent Load Calcullqautli\é?'\efgr aosaystem Equivalent Load Calcuthalitli\tl)iefgr aosaystem Equivalent -1
Calculation for a Using Two Calculationfora | (j&r G o linear Guide | Factors Kx(mm®)
systemiUsinolOne Linear Guid% Blocks laid | *YSt€m Lsinglone ? Blocks
Lifnezy @uitla Eloe Over One-Another Lifnezy @uitla Eloe laid Over One-Another
TRC25VE 7.35x107 1.60x107 7.35x107 1.60x107 8.62x107

Kx : Equivalent moment factor in the rolling direction.
Ky : Equivalent moment factor in the pitching direction.
Kz : Equivalent moment factor in the deflection direction.
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ABOUT LINEAR GUIDE

1-6 Safety Factor and Load

Table 1.6.6 TH-N

Equivalent Factors Ky(mm'") Equivalent Factors Kz(mm'")

Model No. Egll::mz Eg:‘ '-fg?c; CaIcE?al:tJii\;l)iElefg_l} Ie_lofy(item égﬁt’ﬂﬁg; I?ga:i CaI_cE‘IqaL{ii\tl)anl?gtr Iéose;/(itgm Fa cig:‘;vl?:(er:tmq)

SyStem U»Sing One Linear Guid% B‘?g)cks laid SyStem U<Sing One Usmg Twé)kl)_gllgar Guide

ifery Cuitle o Over One-Another Linear Guide Block | |54 yer One-Another
THO7NN 8.88x10" 6.31x10” 8.88x10" 6.31x10” 2.74x10"
THO7NL 4.41x10™ 5.16x10” 4.41x10" 5.16x10™ 2.74x10"
THO9NN 4.41x10" 5.26x10” 4.41x10" 5.26x10™ 2.19x10™
THO9NL 2.76x10" 4.08x10” 2.76x10" 4.08x10” 2.19x10"
TH12NN 4.90x10" 432x10° 4.90x10" 4.32x10° 1.64x10"
TH12NL 2.67x10" 3.42x10° 2.67x10" 3.42x10° 1.64x10"
TH15NN 3.60x10 3.61x10° 3.60x10” 3.61x10° 1.32x10”
TH15NL 1.94x10™ 2.76x10° 1.94x10" 2.76x10° 1.32x10"

Kx : Equivalent moment factor in the rolling direction.
Ky : Equivalent moment factor in the pitching direction.
Kz : Equivalent moment factor in the deflection direction.
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M 1-6-2 Calculating the Equivalent Load

The Linear Guide can bear loads and moments from all directions, including a radial load (Px),
reverse-radial load (Pu), and lateral load (Pr), simultaneously.

Pr : Radial load Mx : Moment in the rolling direction
P.: Reverse-radial load My, : Moment in the pitching direction
Pr: Lateral load Mz : Moment in the deflection direction

Fig 1.6.3 Directions of the Load and Moment & @ |
Exerted on the Linear Guide 5 5

Fig 1.6.4

Equivalent load Pe

When more than one load (e.g., radial and lateral loads) is exerted on the Linear Guide
simultaneously, the service life and static safety factors should be calculated by using equivalent
load values obtained by converting all loads involved into radial, lateral, and other loads involved.

Equivalent-load equation

The Linear Guide can bear loads and moments from all directions, including a radial load (Ps),
reverse-radial load (P.) and lateral load (Pr) simultaneously.

When a radial load (Pru) and a lateral (P1) are applied simultaneously the equivalent load can be
obtained by using the following equation.

Pe @ (equivalent load) = X + Pryy + Y+ Pr

Pre : Radial load

Pr: Lateral load

X, Y =1
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1-7 Calculation of Average Working Load

M 1-7-1 Calculating the Mean Load

An industrial robot grasp a workpiece by its arm as it advances, moving forward with the load,
when it returns, the arm has no load other than its tare. In a machine tool, Linear Guide blocks
receive variable loads according to the host-system operating conditions. Therefore, the calculation
of service life should take such fluctuation into consideration.

When the service life of a Linear Guide with variable load is equal to the one with certain load then
that certain load is called the Mean Load (Pm).

L

2 ® 1 3

2 = —_— n - n

: Pm=/ = Z(PoLn)

o

<

o Pm : Mean load (kg)
Pn: Varying load (kg)
Lc : Total running distance (mm)

Ln : Running distance under load Pn(mm)

(1) For Loads with Stepwise Change

A 3
Pm= f(P1 Li+P2-L2-.#Pn-La). L. ™)
Pm : Mean load (kg)
Pn: Varying load (kg)
Lc : Total running distance (mm)
Ln : Running distance under load Pn(mm)
e
5l
]
] Pm
| 115 R, | IR |
3 e P2
kel ¥ [’
8 [ l
-~ [}
]
i [
Ly T

Total running distance (L)
Fig 1.7.1

% This equation and equation (1) below apply in cases in which therolling elements are balls.
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(2) For Loads with Monotonous Changes

1
Pm :.?(Pmin + 2'Pmax> ......... (2)

P min : minimum load (kg)

P max : maximum load (kq)

| Pmax

Prm
e i e ]
o

= i
5 2
- o
- ()
Phmin =
&

Total running distance (L)

Fig 1.7.2

(3) For Loads with Sinusoidal Changes

Pm = 0.65Pmax oo (3) Pm = 0.75Pmax e 4)
Pax Pmax
Pm Pm

PEY N A SRS fa s Esas A i e w S s L s

o o

=1 =1

[ ©

S S

Total running distance (L) Total running distance (L)
Fig 1.7.3 Fig 1.7.4
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1-7 Calculation of Average Working Load

H 1-7-2 Mean Load Calculation Example (1)

(1) Horizontal Installations are subjected to Acceleration and Deceleration

D C
S =
é 1
e — | i o\
—— 1 H —n Y vV F-
E R 3 [ERK 3
[t ! (m s)f
L -

IRRRURRRRNNNRY AR =

!
4

o197 AR
o e | o ti t2 t3 | (s)

e N
A o B S1 Se S3_| (um)

r v , Ls (mm)
5 = m/s
o 1
[
= Fig 1.7.5 Fig 1.7.6 Fig 1.7.7
[}
=
o
(]
(2) Load Applied to the Linear Guide Block
1. During uniform motion 2. During acceleration 3. During deceleration
mg ~a1-L. m-ai-L:
Pi=t B E Pa=Pi
m -ai-L. m-ai-L.
P2=+ 49 Pa,= P2+n12a-7|1_.7 Pa4,= Pz"‘%
_ . mg _ m-ai-L. _ m-ai-L.
Ps=+ 2 Pa,= P3+ﬁ Pq = P3+72'Ln
m m-ai-L. m-ai-L.
Pa=+ 49 P.= Pnﬁ Pa=Put——

(3) Mean Load

3 3
1 3 3 3 1 3 3 3
Pm1=‘/E( Pa-S +P.-S,+Pda-S ) Pmsf/i( Pa, S, +P, S,+Pa; S, )

3 3
1 3 3 3 1 3 3 3
szz‘/fs( Pa, S, +P,S,+Pq, S, ) Pm4=‘/fs( Pa, S,+P, S,+Pu, S, )

#Pan1 - Pdn represent loads exerted on the Linear Guide block. The suffix ‘n” indicates the block number in the diagram above.
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Mean Load Calculation Example (Il)

(1) Operating conditions-Installations on Rails.

NO. 4 NO. 3
S
777777777 el e s |
==
NO. 1 NO. 2
Fig 1.7.8
L L
|
ng

(2) Load applied to the Linear Guide block (3) Mean load
1. At the left of the arm 2. At the right of the arm

Pu=s T+ T e D8 MO =g (2-|Pul +[Po)
PLo=+ ";g ng—l_l'; Pr=+ "119 +"’29—L';” Pm1=%(2-|PL2|+|Pm|)
PLo=+ 9 ng—l_l‘; Pr=+ - +"‘29—LLO‘ Pm1=%(2-|PL3|+|Pm|)
Pui=+ ";g +”’29—L';1 Pr=+ ":19 _rr;gLI;1 Pm1=%(2-|PL4|+|PrA|)

#PLn - Pm represent loads exerted on the Linear Guide block. The suffix “n” indicates the block number in the diagram above.
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ABOUT LINEAR GUIDE

1-8 Calculation Example

M 1-8-1 Calculation Examples (1)

(1) Operating conditions-Horizontal installations subjected to high acceleration and deceleration.

Model number : TRH30FE Acceleration : ar = 10 m/s’
Basic dynamic-load rating C = 4791 kg Deceleration : a3 = 3.333 m/s’
Basic static-load rating Co = 9004 kg Stroke : Ls = 1450 mm
Gravitational acceleration: g = 9.8 (m/s?) Distance : Lo = 600 mm
Load : mi = 600 kg L1 =400 mm
Load : m2 = 380 kg L2 =100 mm
Velocity : V = 0.5 m/s L3 =50 mm
= Time:t1=0.05¢s L4 =200 mm
E Time:t2=28s Ls = 400 mm
o Time:t3=0.15s
)
=S
& D L c
< J
3 "i i’ *
V- = ' ! =
's) ot i
m2
Li
1] Tmi
$1F ¥
t t2 ts | (& — %/
Si Sz S3_| (m) ,/" * * ‘\
A ' B
Ls (mm) Lo
Fig 1.8.1 Fig 1.8.2
mi
0
m2
T 1 5 1 | L5
| I | S (
¢ L4
W\
o Ball Screw
Fig 1.8.3
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(2) Load Exerted on the Linear Guide by the Linear Guide Block

The calculations of blocks' load distribution under various circumstances.

1. In uniform motion Load applied in radial direction Pn (Base on the first condition of load exerted

(please refer to page A15, No.1), taking m: and mz into consideration.

M1 maLe mi-Ls mz2 _m mi-Lz2 mi-Ls mz2

Pa2 ™ -T2, tT2L, tTa T2828Kg PerTmaTo TTaiL, tTa CHTSke
oM mi-Le mils M2 M1 mrl2 Mils mz2

Po= T4 7oL, T2, TTa 73828k PosTom-TH oL, YT 19Tk

2. During acceleration to the left Load applied in radial direction PnLa and lateral direction PriLa (Base
on the 8th condition of load exerted (please refer to page A18. No.8). The load should allocate

on the central of table, and % should be re-placed (please refer to page A15. No.1) by Pn).

mi-ai-Ls  M2-ai-L4 mi-ai-Ls  M2-ai-La4

PALe=Pa T T g L, g 738206 Kkg Pele=Pe- — T Ty T = 11206 kg
mi-ai-Ls  mz-ai-L4 mi-ai-Ls  m2-ai-La

PoLa=Po- 5 0" oL, g C03794kg Pole=Po- T T o T =+ 111206 kg
mi-ai-Ls mi1-ai-Ls

Pule=- 5, g ="2551kg Poles —5,.g =251k
m1-ai-Ls mi1-ai-Ls

Pole= —5 g  ~2551kg Pole=- 5, g —2551kg

3. During deceleration to the left Load applied in radial direction PnLd
mi-as-Ls M2-Qs-La mi-as-Ls M2-as-L4

PALomPat = T g Ly S 30483kg PelumPey T = 16547k
mi-as-Ls M2-as-L4 mi-as-Ls M2-as-La4

PsLs=Ps- =230.47kg PoLa=Po+ =259.53 kg

2-Lo-g ~ 2-Lo-g 2-Lo-g © 2-Lo-g

Load applied in lateral direction PniLd

m1-as-Ls mi-as-Ls
PatLa= W:ZJZ kg PectLa=- ﬁ =-2.721kg
mi1-as-Ls mi-as-Ls
Ps‘Lu:-W:-Zim kg Pde:m:ZJm kg
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1-8 Calculation Example

4. During acceleration to the right Load applied in radial direction PnRa

mi-ai-Ls  M2-ai-La mi-ai-Ls  M2-ai-Ls

PARS=PA+ | o Ty g 901206k PeRe=Pe-mo T - T =-21.206 kg
m1-ai-Ls  M2-ai-L4 mi-ai-Ls  M2-ai-La

PsRa=Ps- =63.794 kg PoRa=Po+ =426.206 kg

2.Log ~ 2Log 2.Log ' 2Log

Load applied in lateral direction PR

mi-ai-Ls mi-ai-Ls

PuRe= 5, g =251k PeRi=-—5 [, 5 ="2551ks
mi-ai-Ls mi-ai-Ls

PstRq=- 2-Log =-25.51kg PotRq= 2-Lo-g =25.51 kg

5. During deceleration to the right Load applied in radial direction PnRa and Load applied in
lateral direction PnRd

aping Jeaul

mi-as-Ls m2-as-La

PAR=Pa o T o [, " 13047k
mi1-as-Ls mz-as-La4

PeRo=Pot 5+ 5,4 ~43453kg
m1-as-Ls mz-as-La4

PeRs=Pe+ 5 0 * 5 l,g 30953k
m1-as-Ls m2-as-L4

PoR4¢=Po- =55.47 kg

2~L0‘g . 2‘Lo-g

Load applied in lateral direction PniRd

mi-as-Ls mi1-as-Ls

PuRs=- —5 [ o =-2721kg PeRe=—5 [ g =272k
mi-as-Ls m1-as-Ls

PeRs= 5 [ o =2721kg PoRe=-—5 | o =-2721kg
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(3) Combined radial and thrust load Pen

1. In uniform motion Pen

Pea=Pa=232.5 kg
Pes=Ps=332.5 kg
Pec=Pc=257.5 kg
Peo=Po=157.5 kg

2. During acceleration to the left PenlLa

Pealo=| PaLs | + | Pala | =61.716 kg
Pesla=| Psla | + | Paila | =89.304 kg
PecLo=| el | + | Pels | =36.716 kg
PeoLa=| Pola | + | Poila | =136.716 kg

4. During acceleration to the right PeqRa
PeaRa=| PaRa | + | PaRa | =526.716 kg
PesRa=| PeRa | + | PeRa | =89.304 kg
PecRa=| PcRa | + | PciRa | =46.716 kg
PeoRa=| PoRa | + | PorRa | =451.716 kg

(4) Static Safety Factor

3. During deceleration to the left PenLd

Pealo=| Pals | + | PaLs | =337.251 kg
PesLa=| PslLa | + | Paila | =233.197 kg
PecLa=| PcLa | + | Pcila | =158.191 kg
PeoLa=| Pola | + | Poila | =262.251 kg

5. During deceleration to the right PenLd

PeaRa=| PAR4 | + | PaRa | =133.191 kg
PesRa=| PeRa | + | PeiRa | =437.261 kg
PecRa=| PcRa | + | PcRa | =360.251 kg
PeoRa=| PoRa | + | PorRa | =58.191 kg

As shown above, it is during acceleration of the A Linear Guide to the right when the maximum

load is exerted on the Linear Guide. Therefore, the static safety factor (f) becomes as follows :

fs =ton7717 = For 742 = 17.09
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1-8 Calculation Example

(5) Mean Load Pm

For each block, load is different under uniform speed, acceleration and deceleration circumstances.
To acquire service life, mean load must be calculated by acquiring the travel distance of each block
during uniform speed, acceleration and deceleration in advance.

1 1 1
1= ttV=-" (0.05)(0.5) m=0.0125 m=125mm  S3=—" tsV'=(0.15)(0.5) m=0.0375 m=37.5 mn

S2=t2VV=(2.8)(0.5) m=1.4 m=1400 mm Nominal Life Ls=Si+S2+53=1450 mm

The mean load on each LM block is as follows :

3
1
Prma = / 5 (PEala-S #Pea-StPenls-S,+PerRa-S +Pen-S#PEARA-S,) = 236.88 kg

3
p
Prms = / 57T (Ptsla S +Pes-S,+Peala-S #PesRa- S +Pes -5 +PeaRaS, ) = 332.45 kg

3
1
Pmc = /E( Pec! a~S1+P3EC-SZ+|33EC€d~SB+P3ECRE-S1+|§EC-SZ+P3ECRd~S3 )=257.84 kg

3
]
Prmo = / 5 ( Peola:S,+Fen S, +Penf-S,+Pe0Ra- S +Fen - 8,+PE0Rs S, ) = 164.07 kg

(6) Nominal life Ln (Assume fu = 1.5)

3

C 3
fu Pma ) ) - 50 = 95044.15 km

(La= - 50=122568.85km (Lc=

fw - Pmc
C 3 C 3
(LB ="TF, Pms ) - 50=44339.87km (Lp= m) - 50 = 368902.68 km

¢ From these calculations, 44339.87 km (the running distance of Linear Guide No.B) is obtained as the service life of the Linear Guide used in
a machine or system under the operating conditions specified above.

In the example above, we assume that we have two loads(Wi and Wo). If there is only one load W,
simply take W2 as zero. The appropriate formula determined by condition of loading.
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Example (Il)

(1) Operation Conditions-Vertical Installations Table (L type) has combined blocks weight wi and we.
Furthermore, the mass wo is applied during uniform ascent by Distance 1000 mm. After the mass
is dropped, empty table is removed during uniform descent. The table has total four Linear Guide
blocks.

Model number : TRH30FE

(dynamic-load rating : C = 4791 kg) Lo =300 mm
(static-load rating : Co = 9004 kg) L1 =80 mm
Gravitational Acceleration : g = 9.8 (m/s") L. =50 mm
Mass : mo = 200 kg L3 =280 mm
Weight of Table1: mi = 400 kg L+ =150 mm
Weight of Table2 : m2 = 200 kg Ls =250 mm

L3

& ry ~ Ve Ball Screw
The mass is applied
C\ T T fB .
- Iy + during ascent only.
! 1 It is removed during }
ol i M descent.
r - mi
Tl Nkl |
| : 1 1
L @ mo
[T 72 UV’” 1 s
R Z/AE i
SN
p/ A N

Fig 1.8.4
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1-8 Calculation Example

(2) Calculation of blocks load distribution under various circumstances.

When the Linear Guide move vertically, take Mo, M1 and Mz into consideration individually
by using the third condition shown in 1.5.1 [ please refer to A16. No.3]

1. The radial load(Pm) of blocks while ascending with load Mo.

_ mi-La ma2-Ls mo- L3 _ _ mit- L4 M2-Ls Mo-L3 _
Pau= 2 Lo + 2 Lo + 2 Lo =276.7kg Pcu=- 2. Lo~ 2. Lo 2 Lo =-276.7 kg
_ m1-L4 mM2-Ls  Mo-L3 _ B m1- L4 mM2-Ls  mMo-L3 _
PoU=-5 o "2 Lo - 2 Lo 2787k PoU=5 1+ o e T2 Lo J2767ke
=
2
Q . .
= Lateral load PnTu of blocks while ascending.
()
= _Mmile mzle  Moli _ milz m2le moli
® PATU=5 0 "2 Lo Y 2. Lo 87k PCTU=5 0% 10 2.0 ~767ke
_ mi-L2 mM2-L2. mMo- L1 _ mi- L2 mz2-L2 mo-L1 _
PETU=" o 5 1o - 2. 1o =767ks POTU=5 o+ 5 o * 3. 1o = 767ks

2. Radial load of each block while descending with no load.

_mi-L4 ma-Ls _ M1l mM2ls
Pap ol T - 183.3 kg Pco = 2 Lo =-183.3 kg
_ Mi-La ma-Ls _ Mmi-La ma-Ls
PeD =T - o, ~-1833kg Poo=— ot o, - 1833kg
Lateral load of block while descending.
M2l mo-L2 _ M2l mo-L2
PAaTo=—5" —+ 5, =333kg PeTo=-—5 -5 o ~333kg
_ Mm2-l2 mo-L2 _Mm2:L2 mo-L2
PeTo=- 1 7- 5 [, ~333kg PoTo=—"1 "+ 5 [, =333kg
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(3) Combined radial and thrust load Pen

1. During ascent

Peau = | Pau| + | PaTu| = 353.4 kg
Pesu = | Pau | + | PsTu | = 353.4 kg
Pecu = | Pcu| + | PcTu| = 353.4 kg
Peou = | Pou | + | PoTu | = 353.4 kg

Pean = | Pao | + | PaTo | = 216.6 kg
Peeo = | Peo | + | PsTo | = 216.6 kg
Peco = | Poo | + | PcTo | = 216.6 kg
Peop = | Poo | + | PoTo | = 216.6 kg

(4) Static Safety Factor

The static safety factor (fs) of a machine or system under the operating conditions shown above .

becomes the following :

Co 9004
T 353.4kg = 3534

fs = 2548

(5) Mean Load Pm

3 3
1 3 3
Pma =‘/2_ls (Peau-/g+ Peap- /g )=300.6 kg Pmc =‘/

1 3 3
Z—ZS(PECU' lg+ PECD (g ) = 300.6 kg

3 3
1 3 3
Pms =/2_és (Pesu-/g+ PesD- /g )=300.6 kg PmD =/

(6) Nominal life Ln (Assume fw = 1.2)
Cc 3
LA=(fw. PmA)‘ 50km = 117148.8 km Lc= (f

C
L= (f ) 50 km = 117148.8 km Lo= (f

1 3 3
z—h(PEDu - {g+ PeDD - (g ) = 300.6 kg

) 50km = 117148.8 km

) 50km = 117148.8 km
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1-9 Accuracy

M 1-9-1 Accuracy Standards

The accuracy of rail is determined by the tolerance of its parallelism, height and width, if there is
multiple blocks on a rail or multiple Linear Guide on a surface, the difference of height and width
between each block and Linear Guide are standardized and shown in the catalogue.

Running Parallelism

Mount a Linear Guide on a datum surface and measure the parallelism difference of block while
operating its full travel distance.

Fig 1.9.1 Running Parallelism

Difference in Height M among Linear Guide Blocks

On the same datum surface, the difference between maximum and minimum height of each block.

Difference in Rail-to-Block Lateral Distance W2 among Linear Guide Blocks
On the same rail, the difference between maximum and minimum width of each block.

*# Note.1
With two or more sets of Linear Guide installed in parallel on the same plane, the tolerance for the rail-to-block lateral distance (W2) and the
differences therein among Linear Guide blocks apply to the master — rail side only.

#Note.2
Accuracy measurements indicate mean values of measurements taken at the center or central area of each Linear Guide block.

#Note.3

Linear Guide rails are smoothly curved so that when they are installed on a machine they are easily straightened, and pressing them onto
the machine reference base enables the design accuracy to be achieved. If installed on a base lacking rigidity, such as an aluminum base, the
bend of LinearGuide rails may affect machine precision. In such a case, the straightness should be set in advance.
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H 1-9-2 Averaging Effect

The Linear Guide incorporates precision balls with high circularity, enabling a constrained structure
with no clearance. Moreover, in a multiple-axis configuration with the axis arranged in parallel
to one another, the component Linear Guides therein combine to form an entire constrained
guideway.

The effect of equalization is different, due to the error of length, size, preload of rail, axis
constrained structure and etc, as the table shown below; adding one rail a straightness error and
its actual operating accuracy is shown in the diagram below. Through the feature of equalization, a
high operating accuracy structure can be provided.

Fine-adjustment table Electric micrometer Straight edge
| M / Taper pin
2 K A
..... 3 s s B S E— Trigger switch
[
/ /
| e NI N N P N N N P . N, N
| | A . k= 1 A A . . 4
DC Servo motor Ball screw Rail j=1 P Wedgd unit
Z1 X PN q
¥ > Nd
. Rail j=2 &
Strain gauge — ||y 5] Tale| 4 b Ifn e . Y
X Y ¥ ¥ BN Y ¥ ¥
Base Bolt ca)
L e
] Bl ¥  N— |
Fine-adjustment table / - - \ Straight edge
Fig 1.9.2
~*30L_11.625 mmidiv M~
£ ™~
= ~d
5 0 —1 N~
£
c
2
©
2
= .30
0 255.75
Fig 1.9.3 Misalignment profile
301 11625 mmdiv
€
2
5
£ 0
c
<)
3 Z=12m ||
= 30 5 Z=28.5m
0 255.75

Fig 1.9.4 Horizontal displacement of the table
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1-10 Predicting the Rigidity

M 1-10-1 Determining Radial Clearance and the Magnitude of a Preload Radial Clearance

The radial clearance of the Linear Guide is the displacement of Linear Guide block caused by the
vertical plane when the block is lightly pushed forward or backward at the longitudinal center of the
Linear Guide rail secured in place.

The radial clearance is divided into ZF (Slight Clearance), Z0 (No Preload), Clearance Z1 (light
preload), Z2 (medium preload) and Z3 (heavy preload).The most appropriate clearance can be
selected in accordance with the intended applications. The radial clearances and preload values are
standardized for each type of Linear Guide.

The radial clearance of the Linear Guide significantly affects its running precision, load-withstanding
performance, and rigidity. It is therefore particularly important to select the correct clearance for
your purpose. In generally, a negative clearance has a favorable effect on service life and precision,
if the Linear Guide is subjected to significant vibration and impact due to reciprocal motion.

Preload

The preload is an internal load exerted on rolling elements in the Linear Guide block, for the
purpose of increasing the block rigidity and reducing clearance. Clearance symbol for the Liner
Guide, ZF, Z0, Z1, Z2 and Z3 represent negative clearance resulting from a preload and are
expressed in negative values. All Linear Guide models (excluding the separate type) are shipped
with their clearance adjusted to user specifications. Therefore, it is not necessary for users to adjust
the preload themselves. We will select the clearance suited to your operating conditions. Please
contact us.

!

ail

i b -
Displacement
Under no preload. %
Displacement Under = Displacement
ﬂ_J_ preload. Under no preload.
. ) Difference between the displacement Displacement Under
Difference between the displacement under Preload and under no preload. preload.

under Preload and under no preload.
(vertical installations)

Fig 1.10.1 Relationship Between Preload and Displacement

(Horizontal installations)
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Table 1.10.1

Preload

ZF~Z0 Slight Clearance,
Zero Preload.

Z1 Zero Clearance,
Light Preload.

Z2 Zero Clearance,
Medium preload.

feedeer.

@ Electric discharge machine.
@ Measuring instrument.
@ Precision XY table.

e The loading direction is fixed; The location in under an The location requires light
g impact and vibration are slight; overhang and a moment load. rigidity and is subjected to
"g two axes are installed in parallel. | The Linear Guide is used in a vibration and impact.
S one-axis configuration.
> High precision is not required The application is a heavy-
= and the sliding resistance must The location with light load and cutting machine tool or the like.
o be low. high precision requirement.
S
@ Beam-welding machine. @ Grinding-machine table feed | € Machining center.
@ Book-binding machine. shaft. @ NC lathe.
@ Automatic packing machine. @ Automatic painting machine. @ Grinding-machine grinding-
A @ General-industrial-machine @ Industrial robot. wheel feed shaft.
g @ X-axis and Y-axis. @ Various kinds of high-speed @ Milling machine.
S @ Automatic sash-bar finishing material feeder. @ Vertical-and horizontal-
s machine. @ NC drilling machine. boring machines.
<°‘ @ Welding machine. @ General-industrial-machine @ Tool rest guide.
%_ @ Circuit breaker. @ Z-axis. @ Machine-tool Z-axis.
g @ Tool changer. @ Printed-cricuit-board drilling
] @ Various kinds of maternal machine.

Applied Load and Service Life Considering

When the Linear Guide is used under a preload (medium), the Linear Guide block receives an
internal load. Therefore, the service life should be calculated in consideration of the preload. For
preload considerations, please contact us, specifying the model numbers you have selected.

M 1-10-2 Rigidity

When the Linear Guide receives a load, the steel balls, Linear Guide blocks, and rails undergo
elastic deformation within a permissible range. The ratio of deformation to the load is the rigidity
value. The rigidity of the Linear Guide increases as the preload increases. The Fig below shows the
differences among the ordinary clearance Z1 and clearance Z2, Z3. As shown, in the case of the
four-way equal-load type, the effect of preloading remains valid until the load increases to some 2.8
times the preload applied.

€ ZF~Z0 P

é 250 | Ordinary clearance K= S

% . I = & : Displacement (um)

el | P : Load (kg)

g K : Rigidity Value (kg/um)
2 K

Po Load 28Po
Zo : preload

Fig 1.10.2 Rigidity Data

A43

www.tbimotion.com.tw



aping Jeaul

ABOUT LINEAR GUIDE

1-11 Installation of Linear Guide

H 1-11-1 Datum Representation

The reference side of a rail is pointed by the T at the end of TBI label, and the reference side for a
carriage is at the opposite side TBI label, please see the picture below :

Marks
Rail: S30VN 120618-0001-P

Product | Production |Accuracy
Code Number Level

Block: S30VN B1234567-0003-P

Product | Production Production Number
QR-Code

Code Number
Accuracy

Level

Block Reference

Rail Face

Reference
Side /

Fig 1.11.1 Datum Representation
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M 1-11-2 Recognizing of Master Rail

Linear rails to be applied on the same plane are all marked with the same serial number, and "M"
is marked at the end of serial number for indicating the master rail, shown as the figure below. The
reference side of carriage is the surface where is ground to a specified accuracy. For normal grade
(N), it has no mark "M" on rail which means any one of rails with same serial number could be the
master rail.

Marks on Linear Guide

Master Rail | @) €2 5325 © | Mogel Lengin

Accuracy
TR30-900-P
subsidiary Rail| (@) @morex pgss | © | 120618:0888
Serial Number

Fig 1.11.2 Recognizing of Master Rail

Combined Use of Rail and Carriage

For combined use, the rail and carriage must have the same serial number. When reinstalling the
carriage back to the rail, make sure they have the same serial number and the reference side of
carriage should be in accordance with that of rail.
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ABOUT LINEAR GUIDE

1-11 Installation of Linear Guide

M 1-11-3 For Butt-joint Rail

Accuracy may deviate at joints when carriages pass the joint simultaneously. Therefore, the joints
should be interlaced for avoiding such accuracy problem.

2-1 Joint 2-2 Joint
Eh"avf?"% (& © ® 2121 & & 22[22 §
Reference side
= s = @ B & 1 & & 212 &
3
3 \éJoint \AzJoint
o Fig 1.11.3 Butt-joint
<
(]
< < H A < & %
< 5@ ? < < <
iod & iod & -
Position is shifted
P2 | Pp
2N 2 n i |
& q 5@ ( P@ @ &
& & iod & ‘ i ‘ P ‘

Fig 1114
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M 1-11-4 Mounting Methods

Linear rail is designed to absorb the load of four dimensions; therefore, it can be mounted

according to the load and structure of the equipment.

Table 1.11.1

(A)Three-Axis Configuration.

(B)Three-Axis Configuration.

Horizontal Configuration.

Upward

Downward

Upside down Configuration.

Vertical Configuration.

Downward

~

S Upward

H

Downward

Tilted Configuration.

Install on the wall.

H

.lllllf??y Downward

r~—pr=——""d8 1

|
Upward

T I

el 19 |9 Downward
o| |9 o[ |of

I S Y

www.thbimotion.com.tw
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ABOUT LINEAR GUIDE

1-11 Installation of Linear Guide

M 1-11-5 Common Fastening Method of Linear Guide

Table 1.11.2

Fastened by pressing both Linear Guide blocks ’
- 3 > . Fastened by using push screws.
and rail against their respective reference surfaces.
T
%

aping Jeaul

<1
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M 1-11-6 Mounting the Linear Guide

Mounting Procedures

3% Sample Installation of the Linear Guide on a Vibration-and-Impact Susceptible Machine that Requires Rigidity and High Precision.

Table

7. /
Subdiary Base //
e fl/de// /// /. //

Fig 1.11.5 Mounting the Linear Guide on a Machine Susceptible to Vibration and Impact

side
A2

-
S
[}
[
=
@
c
Qo
@

Mounting the Linear Guide Rail

(A) Prior to assembly, always remove all burrs, dents and dust that are likely to form on the

mounting surface of the machine on which Linear Guide is to be installed. (Fig 1.11.6)

CAUTION : The Linear Guide is delivered with an anticorrosive oil applied. Prior to assembly, be sure to remove the oil from the reference
surface using a wash oil. If the anticorrosive oil is removed, the surface is likely to rust. The application of a low-viscosity spindle oil or the like
is therefore recommended.

(B) Gently place a Linear Guide rail on the base, and temporarily tighten the bolts so that the rail
lightly contacts the mounting surface. Hold the line marked side of the Linear Guide rail against

matching the base-side reference surface (Fig 1.11.7)
CAUTION : Use clean bolts to fasten the Linear Guide. When inserting bolts into the Linear Guide rail mounting holes, make sure the threads
of the bolt and nut are properly aligned. (Fig 1.11.8)

i |

Fig 1.11.6 Checking the Mounting  Fig 1.11.7 Holding an Linear Guide Fig 1.11.8 Checking Bolt Play
Surface. rail against the Reference Surface
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1-11 Installation of Linear Guide

Table 1.11.3 Tightening Torque for Allen Bolt Unit : N-cm
ModelNo. TighteningTorque
Iron Casting Aluminum

M2 57 39.2 29.4

M2.3 784 53.9 39.2

M2.6 18 78.4 58.8

M3 186 127 98.0

M4 392 274 206

M5 882 588 441

5 M6 1370 921 686
2 M8 3040 2010 1470
; M10 6760 4510 3330
g_- M12 11800 7840 5880
® M14 15700 10500 7840
M16 19600 13100 9800

M20 38200 25500 19100
M22 51900 34800 26000
M24 65700 44100 32800
M30 130000 87200 65200

(C) Tighten the Linear Guide rail set screws in sequence, until they lightly contact the rail-mounting
side surface.(Fig 1.11.9)

(D) Using a torque wrench, tightening the mounting bolts to the specific torque.(Fig 1.11.10)

CAUTION : The sequence for tightening the Linear Guide rail mounting bolts should start from the center to the end. Following this sequence
to maintain accuracy.

(E) Following the same procedures for the remaining Linear Guide rails, complete Linear Guide rail
installation.

(F) Drive caps into the bolt holes on the Linear Guide rails so that they are flush with the rail top
surface.

S

Fig 1.11.9 Tightening Set Screws Fig 1.11.10 Full Tightening of Mounting Bolts
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Mounting the Linear Guide Block
(A) Gently place a table on the Linear Guide blocks and temporarily tighten the mounting bolts.

(B) Using set screws, hold the master-rail Linear Guide block against the table reference-side
surface, and position the table.

(C) Fully tighten the mounting bolts on both the master and subsidiary sides. This completes Linear

Guide block installation.
CAUTION : To ensure uniform fastening of the table, tighten the mounting bolts diagonally, as shown in (Fig 1.11.11) in accordance with the
numbers.

(D) Using a torque wrench, tightening the mounting bolts to the specified torque.(Fig 1.11.10)

CAUTION : The sequence for tightening the Linear Guide rail mounting bolts should start from the center to the end. Following this sequence
to maintain.

The method specified above minimizes the time required to ensure the straightness of the Linear
Guide-rail. Moreover, there is no need to use the fastening knock pins, thereby greatly reducing the
required assembly man-hours.

Fig 1.11.11

3 Sample Installation of the Linear Guide without Set Screws on the Master Linear Guide Rail.

Linear Guide-Block Table

set screw ==

¢ Linear Guide-Block
o |7\ set screw

Subsidiary Master

Base
0, S, sy 7, e,

Fig 1.11.12 Mounting the Linear Guide without Set Screws on the Master Linear Guide Rail
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ABOUT LINEAR GUIDE

1-11 Installation of Linear Guide

Mounting the Master Linear Guide Rail

After temporarily tightening the mounting bolts, use a small device or the like to firmly press the
rail to the side, against the reference section. Fully tighten the mounting bolts. Repeat this for each
mounting bolt in sequence. (Fig 1.11.13)

Mounting the Subsidiary Linear Guide Rail

To ensure parallelism of the subsidiary Linear Guide rail with the master Linear Guide rail properly
mounted, the following methods are recommended.

Use a Straight Edge

Position a straight edge between the two rails then confirm parallelism with a dial gauge. Using
the straight edge as a reference to confirm subsidiary rail straightness from one end to the other,
tightening the mounting bolts in sequence as you go. (Fig 1.11.14)

aping Jeaul

Fig 1.11.13 Mounting the master Linear Guide rail Fig 1.11.14 Use a straight edge
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Move the Table

Fasten two Linear Guide blocks on the master side to the table (or a temporary measurement
table). Temporary fasten the subsidiary Linear Guide rail and block to the base and table. From the
dial-gauge stand, with a dial gauge contact the subsidiary rail Linear Guide block side, move the
table from the rail end and check the parallelism between the block and the subsidiary Linear Guide
rail, fastening the bolts on sequences as you go. (Fig 1.11.15)

Compare to the Master Linear Guide Rail

Make sure the master Linear Guide rail is properly installed.Temporarily fasten the subsidiary Linear
Guide rail in place.Place a table on the Linear Guide blocks mounted on the master rail and on
the temporarily fastened subsidiary Linear Guide rail. Fully tighten the mounting bolts on the two
Linear Guide blocks on the subsidiary rail. With the remaining Linear Guide block on the subsidiary
rail temporarily fastened, correct the position of the subsidiary Linear Guide rail, fully tightening its
mounting bolts in sequence as you go. (Fig 1.11.16)

Method Using a Jig

Using a jig as shown in (Fig 1.11.17) confirm parallelism between the master-rail-side reference
surface and that of the subsidiary rail at each mounting hole, and fully tighten the mounting bolt
there.

Fig 1.11.15 Move the table Fig 1.11.16 Compare to the master Fig 1.11.17
Linear Guide rail

3% Sample Installation of the Linear Guide without a Reference Section for the Master Linear Guide Rail

777 7775
Linear Guide-Block v Linear Guide-Block

set screw o o o C) set screw

Subsidiary / Base / Master
Sk, Y/ /4 vy /5,

Fig 1.11.18 Installation of the Linear Guide without a Reference Section for the Master Linear Guide Rail
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ABOUT LINEAR GUIDE

1-11 Installation of Linear Guide

Mounting the Master Linear Guide Rail

Use a Temporary Reference Surface from end to end to acquire Linear Guide rail straightness. For
this method, however, two Linear Guide block must be fastened together, positioned on the top of
each other while attached to a measurement plate, as shown in (Fig1.11.19).

Use a Straight Edge

After temporarily tightening the mounting bolts, use a dial gauge to check the straightness of the
Linear Guide-rail-side reference surface from end to end, fully tightening the mounting bolts in
sequence as you go, as shown in (Fig 1.11.20).

To mount the subsidiary Linear Guide rail, follow the procedures specified in the second paragraph
on the previous page.

aping Jeaul

Fig 1.11.19 Use a Temporary Reference Surface Fig 1.11.20 Use a Straight Edge
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Shoulder Heights and Chamfers

Improper shoulder heights and chamfers of mounting surfaces will cause deviations in accuracy
and rail or block interference with the chamfered part. When recommended shoulder heights and
chamfers are used, problems with installation accuracy should be eliminated.

Linear Guide Rail

b

Linear Guide Block

Fig 1.11.21
Table 1.11.4 Shoulder Height and Chamfer Unit: mm
Model No. Max.char.nfer of Max.chamfer of Max.chal'nfer of Max.char'nfer of| Max.chamfer of
the rail r1 the block r2 the rail E1 the rail E2 the block H1

TR15 0.5 0.5 3 4 3.2

TR20 0.5 0.5 3.5 5 4.6

TR25 1.0 0.9 5 5 5.8

TR30 1.0 1 5 5 7

TR35 1.0 1 6 6 75

TR45 1.0 1 8 8 8.9

TR55 1.5 1.5 10 10 13

TR65 1.5 1.5 8 10 14.3
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ABOUT LINEAR GUIDE

1-12 Lubrication

Lubrication

Lubrication is essential to linear motion system. Without lubrication, the friction of rolling parts
increases and might be the main factor of service life shortening.

A lubricant :

(1) Reduces friction on moving parts, thereby to prevent wearing due to raise in temperature.

(2) Forms an oil film on rolling surfaces, thus decreasing stress that develops on the surfaces and
safeguarding the system against rolling fatigue.

(3) Covers metal surfaces with an oil film, thereby preventing rust.

To tap the full function of a linear motion system, lubrication is essential to meet the system service
conditions.

#Even the linear motion system is sealed, it cannot completely prevent the leakage of lubricants no matter how negligible the amount of
leakage is at any given time. It is therefore necessary to replenish the lubricant periodically according to the operating conditions.

Classification of Lubricants
Primarily grease and sliding surface oil are used as lubricants for linear motion systems.

In general a lubricant must :

(1) Form a strong oil film. (5) Be non-corrosive.
(2) Reduce wear as much as possible.  (6) Be highly rust-preventive.
(3) Have high wear resistance. (7) Be free from dust and some moisture.
(4) Have high thermal stability. (8) Be free from significant fluctuations
in consistency against repeated agitation
of grease.
Table1.12.1 Lubricants in General Use
Lubricant Classification Item
Grease Lithium-based grease (JIS No.2) 3 4FB Grease (TBI MOTION) Daphne Eponex Grease No.2
Urea-base grease (JIS No.2) (Idemitsu Kosan) or equivalent.
Super Multi 32 to 68 (Idemitsu Kosan) Vactra No.2S
oil Sliding surface oil or turbine oil (Mobile Oil)
ISO VG32~68 DT QOil (Mobile Qil)
Tonner Oil (Showa Shell Sekiyu) or equivalent

#Feeding Should be performed every 100 km of travel under normal usage conditions to prevent incomplete lubrication by exhausted
lubrication.
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1-13 Precautions of Linear Guide

Handling

(1) Tilting the linear guideway may cause the block falling out from the rail by their own weight.

(2) Hitting or Dropping the linear guideway may cause its function to be damaged, even if the
product looks intact.

(3) Do not disassemble the block, this may cause contamination to enter into the carriage or
decrease the installation accuracy.

Lubrication

(1) Please remove the anti-rust oil.
(2) Please do not mix different kinds of lubricants.
(3) Lubrication can be varied, please consult TBI Motion before use.

Usage

(1) The temperature of the place where linear guideways are used should not exceed 80°C. A
higher temperature may damage the plastic end cap, do not exceed 100°c in friction.

(2) Using under special conditions, such as constant vibration, high contamination or the
temperature exceed our suggested...etc., please contact TBI MOTION.

Storage

When storing the linear guideway, enclose it in a package and store it in a horizontal orientation
while avoiding high temperature, low temperature and high humidity.
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TBI MOTION LINEAR GUIDE

2-1 The Types of TBI MOTION Linear Guide

In an effort to meet customer’s requirement, TBI MOTION offers several different types of
guides. Except for TR international standard series, TBI MOTION develops TR series with self
lubrication system which is designed for environment with high contamination and miniature
TM series for small machines and semiconductor industry.

Table 2.1.1 TBI MOTION Linear guide table with all series
Height of Assembly Flange Mounting from Above,
Type Square -
Type Mounting from Below
High-Assembly TRH-V TRH-F
TR Low-Assembly TRS-V TRS-F
=
= Middle-Assembly TRC-V -
o
g
§ Table 2.1.2 TBI MOTION Linear Guide - Type & Series
Type Accessory Characteristics EndCap

XN : Strong Bottom Seal+Strong Double-lip end seals

XNC : Strong Bottom Seal+Low Resistance End Seal Strong dust-proof

UN : Strong Top Seal+Strong Bottom Seal+Double-lip end seals Environment with

ZN : Strong Top Seal+Strong Bottom Seal+Strong Two Double- high pollution

lip end seals

WW : Strong Bottom Seal+Felt+Strong Double-lip end seals Self-lubrication/

WU : Strong Top Seal+Strong Bottom Seal+Felt+Strong Double- | Strong dust-proof

lip end seals o .

WZ : Strong Top Seal+Strong Bottom Seal+Felt+Strong Two Qwr;tai:or;ovggh .

TR | Double-lip end seals 9 Reinforcement

SU : Strong Top Seal+Strong Bottom Seal+Strong Double-lip
end seals+Strong Metal Scraper

SZ : Strong Top Seal+Strong Bottom Seal+Strong Two Double-
lip end seals+Strong Metal Scraper

Strong dust-proof /
Application with
low rating load

DU : Strong Top Seal+Strong Bottom Seal+Strong Double-lip
end seals+Felt+Strong Metal Scraper

DZ : Strong Top Seal+Strong Bottom Seal+Strong Two Double-
lip end seals+Felt+Strong Metal Scraper

Self-lubrication/
Strong dust-proof /
Application with
low rating load

BN : Strong Bottom Seal+Strong Double-lipendseals+Qil
Reservoir

Long effects
Self-lubrication/
Strong dust-proof

Type

3 |f Strengthen seals and Felt is required, please upgrade the block with enhanced end cap.

3 XNC(Low Resistance End Seal) can be applied to TR15 to TR30

A58
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2-2 TRH / TRS / TRC International Standard Linear Guide

M 2-2-1 TBI MOTION The Characteristics of TR Series

Smooth Movement

TBI MOTION circulation system of Linear Guide
block is designed to perform smooth movement.

High Stability

TBI MOTION Linear Guide block is designed under
TBI's exclusive patent that can increases depth of
material to improve the strength capacity, prevent
deflection and provide high rigidity.

High Durability

-
>
®
o
=
(2]
c
-3
)

TBI MOTION the exclusive contact point design promotes high rigidity. Moreover, self-aligning
balances load rating in all directions. This design also improves performance in running accuracy
and service life of the Linear Guide.

Easy Installation with Interchangeability

TBI MOTION Linear Guide is easy for installation even without fixture. The design of seal is able to
combine with side seal or inner seal to save material.

M 2-2-2 The Structure of TR-Series

Circulation unit :
@ Block, @ Rail, @ End Cap, @ Steel Balls,
® Circulation tube.

Lubrication unit :
® Grease nipple.

Anti-Dust Unit :

@ End Seal, ® Bottom Seal, @ Mounting Hole Cap. Fig 2.2.2
Fig 2.2.2 Material
Item Material Hardness
TR-Rail S55C
HRC 58°~62°
TR-Block SCM420H
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TBI MOTION LINEAR GUIDE

2-2 TRH / TRS / TRC International Standard Linear Guide

M 2-2-3 TR-Series

TBI MOTION offers standard and flange type. The assembly height and category are listed

below :
Table 2.2.2
Type Model Shape Height | Rail Length| Main Application
Mounting from Ab e Machine Centers.
ounting from Above 28 100 o NC Lathes,
e Food Machine.
TRH-V e Grinding Machines.
TRC-V e CNC Machine.
= e Heavy Cutting Machines.
3 90 4000 o Punching Machine.
® e Injection Molding
" Standard Machine.
= 24 100 e Automation Equipment.
2 e Transportation
Equipment.
TRS-V o Sealing machine.
60 4000
below
24 100
TRH-F
90 4000
Flange
below
24 100
TRS-F
60 4000
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H 2-2-4 Nominal Model Code for Non-Interchangeable TR Type

TR series can be classified into Separated and Assembled types. The sizes are identical; the only
difference between the two types is that the accuracy of non-interchangeable types could reach
up to UP grade since TBI MOTION makes the linear guide set under strict international regulation.
Interchangeable blocks and rails can be freely exchanged; however, the accuracy could be up to H
grade only due to technical issue. It is much more convenient for customers who do not need linear
guides with high accuracy to have interchange blocks and rails.

Non-interchangeable Type code :

TRH20 FN-2- -1200-N-20-II - K + N3 N

=
R I | | | | | | | 3
®© @ ® ® & ® @ ® @ @ ® ® @ ® o
@
@® @ ® ® B
Nominal Model Block Type Height of Assembly Type Dimension @
T R : Standard S : Low-Assembly 15, 20, 25, 30, 35, 45, 55, 65
X : Special C : Middle-Assembly
H : High-Assembly
® ® @
Flange Type Length of Block Number of Block Per Rail Accessory Code
F: With Flange S : Short EX:2 o : Standard (Please refer to
V : Without Flange N : Normal page A58)
L:Long
E : Extra-Long
® ® ) ® ®
Length of Rail Accuracy Grade  Preload Two Sets per Axis Rail Special Machining
Unit: mm N : Normal ZF : Slight Clearance 11 o : Mounting from Top
H : High Z0 : No Preload K': Mounting from Bottom
P : Precision Z1: Light Preload X : Rail with Special Machining

SP: Super-Precision  Z2 : Medium Preload

UP : Ultra-Precision  Z3 : Heavy Preload

® ®

Block Surface Treatment Rail Surface Treatment
S : Standard S : Standard

B1: Black Oxidation B1: Black Oxidation

N1 : Hard Chrome Plating N1 : Hard Chrome Plating
P : Phosphating P : Phosphating

N3 : Nickel Plating N3 : Nickel Plating

N4 : Raydent N4 : Raydent

N5 : Chrome Plating N5 : Chrome Plating

% No symbol required when plating is not needed
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TBI MOTION LINEAR GUIDE

2-2 TRH / TRS / TRC International Standard Linear Guide

H 2-2-5 Nominal Model Code for Interchangeable TR Type
Interchangeable Type of Block :

TRH20FN - - N - Z0 + B1

| R A R | | | |
O @ @ ® 6 ® @ ® ®

O] ® ® ®
Nominal Model Block Type Height of Assembly Type Dimension
T R : Standard S : Low-Assembly 15, 20, 25, 30, 35, 45, 55, 65
X : Special C : Middle-Assembly
H : High-Assembly
® ® @ ®
Flange Type Length of Block Accessory Code Accuracy Grade Preload
F : With Flange S Short o : Standard N : Normal ZF : Slight Clearance
V : Without Flange N : Normal Z0 : No Preload
L:Long
E : Extra-Long
®
Block Surface Treatment
o : Standard

B1: Black Oxidation

N1: Hard Chrome Plating
P : Phosphating

N3 : Nickel Plating

N4 : Raydent

N5 : Chrome Plating
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Interchangeable Type of Rail :

TR 20 -4000-N-K + B

| I I
® ® ®

® ® ®

® ® ® ®
Nominal Model Block Type Dimension Length of Rail
T R : Standard 15, 20, 25, 30, 35, 45, 55, 65 Unit : mm

X : Special
® ® @
Accuracy Grade Rail Special Machining Rail Surface Treatment
N : Normal o : Mounting from Top o : Standard

K': Mounting from Bottom

B1: Black Oxidation

X : Rail with Special Machining

N1: Hard Chrome Plating

P : Phosphating

N3 : Nickel Plating

N4 : Raydent

N5 : Chrome Plating
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TBI MOTION LINEAR GUIDE

2-2 TRH / TRS / TRC International Standard Linear Guide

TRH-V Series Specifications

i
Qx¢ | B
T T
H ATk
T =
® CT11p €]
| T
M lwz w1 |
=
=3
(1]
2 Assembly (mm) Block Dimension (mm) Rail (mm)
o) Model No.
c H | W2 E W |B|)J L L1 QX/ | T1 |Oil Hole| N |W1| H1 |@D| h |@d| F
o
] TRH15VN 569 | 39.5
28 | 95 32 |34 126|26 M4X8 | 9.5 | M4X0.7 | 7 | 15|13 |7.5]| 6 |4.5]60
TRH15VL 654 | 48
TRH20VN 36| 756 | 54
30 | 12 46 | 44 |32 M5X7 | 65| Mex1 | 14 |20 (16.5/9.5|8.5| 6 |60
TRH20VE 50996 | 78
TRH25VN 35| 81 59
40 (125 58 |48 |35 M6X8 | 1.5 MexX1 |14 123120 | 1|9 |7 |60
TRH25VE 50| MO 88
TRH30VN 40| 96.3 | 69.3
45 | 16 7 60 |40 M8X10 | 11 MexX1 | 14 |28 23|14 (12| 9 |80
TRH30VE 60| 132 | 105
TRH35VN 50| 109 79
55 | 18 75 |70 |50 M8X10 | 15 MexX1 |14 |34 |26 |14 (12| 9 |80
TRH35VE 72| 153 | 123
TRH45VL 60| 140 | 106
70 [20.5| 89 |85.5|60 M10X15 |20.5| PT1/8 |12.5| 45 | 32 | 20 |17 | 14 |105
TRH45VE 80| 174 | 140
TRH55VL 751 162 | 18
80 [23.5] 13 |100|75 M12X18 | 21 PT1/8 [12.5| 53 | 44 | 23 |20 16 |120
TRH55VE 95200.1|156.1
TRH65VL 70| 197 | 147
90 [315| 14 |126|76 M16X20 | 19 PT1/8 [12.5/ 63 | 53 | 26 | 22| 18 150
TRHG65VE 120|256.5|206.5

% The above specifications provided are dedicated to XN, UN, please check table 2.10.1 for detail, if other accessories is required, please refer
to page A86.
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Mz

Load Rating Static Permissible Moment Weight
Model No. (kgf) Mx (kg-mm) My (kg-mm) Mz (kg-mm) Block Rail
C Co Single Block | Single Block | Double Block | Single Block [Double Block|  (kg) (kg/m)
TRH15VN | 1206 | 2206 16,436 14,884 70,960 14,884 70,960 0.15
TRH15VL | 1343 | 2574 19,175 20,429 95,224 20,429 95,224 0.22 132
TRH20VN | 2050 | 3696 37,334 33,268 157,298 33,268 157,298 0.31
TRH20VE | 2553 | 5058 51,089 63,229 284,163 63,229 284,163 0.44 228
TRH25VN | 2581 | 4503 52,239 43,407 207,324 43,407 207,324 0.52
TRH25VE | 3248 | 6255 72,554 85,112 391,31 85,112 391,31 0.77 >
TRH30VN | 3807 | 6483 90,722 74,970 355,321 74,970 355,321 0.85
TRH30VE | 4791 | 9004 126,003 147,000 677,068 147,000 677,068 13 454
TRH35VN | 5090 | 8346 142,722 106,070 519,799 106,070 519,799 147 627
TRH35VE | 6667 | 12274 209,885 233,977 1,070,533 233,977 1,070,533 2.26
TRH45VL | 7572 | 12808 292,657 220,751 1,030,183 220,751 1,030,183 3.00
TRH45VE | 8852 | 16010 365,821 348,554 | 1,598,703 348,554 | 1,598,703 3.90 104
TRH55VL | 14703 | 21613 571,342 41,729 2,019,184 411,729 2,019,184 4.42
TRH55VE | 17349 | 27377 723,699 670,530 3,148,637 670,530 3,148,637 5.50 161
TRH65VL | 22526 | 31486 973,074 695,840 3,594,277 695,840 3,594,277 8.66
TRH65VE | 27895 | 42731 1,320,601 1,307,568 | 6,312,759 | 1,307,568 | 6,312,759 10.30 2e>4
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TBI MOTION LINEAR GUIDE

2-2 TRH / TRS / TRC International Standard Linear Guide

TRH-F Series Specifications

> =
—
N

LL.l. o-_Emw I

T ® 17 €]
N )
i
T —we | w1
=
=3
b
5 Model |Assembly (mm) Block Dimension (mm) Rail (mm)
E_. No. H | W2| E W/ B|J|t| L L1 QX! | T1 |Oil Hole| N |W1|H1|@D| h |\@d| F
@ TRH15FN 56.9 | 39.5
24 | 16 | 32 (473830 8 M5X8 | 5.5 | M4X0.7 | 7 |15 |13 |7.5| 6 |45]|60
TRH15FL 654 | 48
TRH20FN 756 | 54
30 [ 215 46 |63 |53]|40(10 M6X10 | 6.5| M6X1 | 14 | 20 |16.5{9.5/8.5| 6 | 60
TRH20FE 996 | 78
TRH25FN 81 59
36 [235| 58 |70 |57|45]12 MB8X12 | 7.5 | M6X1 14123120 11| 9|7 |60
TRH25FE 10 | 88
TRH30FN 96.3 | 69.3
42 31 7 190 |72|52|15 M10X15| 8 M6X1 14128 (23|14 (|12] 9 |80
TRH30FE 132 | 105
TRH35FN 109 | 79
48 | 33 | 7.5 |100|82 | 62|15 M10X15| 8 M6X1 141342614 112] 9 |80
TRH35FE 153 | 123
TRH45FL 140 | 106
60 | 37.5| 89 |120(100|80| 18 M12X18|10.5| PT1/8 |12.5| 45|32 (20| 17 | 14 |105
TRH45FE 174 | 140
TRH55FL 162 | 118
70 | 43.5] 13 |140|116|95|29 M14X17| 11 PT1/8 |12.5/ 53 |44 |23 120 | 16 [120
TRH55FE 200.1]156.1
TRH65FL 197 | 147
90 | 53.5| 14 |170|142(110| 37 M16X23| 19 PT1/8 [12.5( 63 | 53 | 26 | 22| 18 |150
TRH65FE 256.5/206.5

3 The above specifications provided are dedicated to XN, UN, please check table 2.10.1 for detail, if other accessories is required, please refer
to page A86.
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Mx
A

Static Permissible Moment

Load Rating Weight
Model No. (kgf) Mx (kg-mm) My (kg-mm) Mz (kg-mm) Block | Rail
C Co Single Block | Single Block | Double Block| Single Block | Double Block| (kg) | (kg/m)
TRH15FN | 1206 | 2206 16,436 14,884 70,960 14,884 70,960 0.18
TRH15FL | 1343 | 2574 19,175 20,429 95,224 20,429 95,224 0.22 132
TRH20FN | 2050 | 3696 37,334 33,268 157,298 33,268 157,298 0.39
TRH20FE | 2553 | 5058 51,089 63,229 284,163 63,229 284,163 0.58 228
TRH25FN | 2581 | 4503 52,239 43,407 207,324 43,407 207,324 0.60
TRH25FE | 3248 | 6255 72,554 85,112 391,311 85,112 391,31 0.85 3
TRH30FN | 3807 | 6483 90,722 74,970 355,321 74,970 355,321 1.01
TRH30FE | 4791 | 9004 126,003 147,000 677,068 147,000 677,068 1.54 434
TRH35FN | 5090 | 8346 142,722 106,070 519,799 106,070 519,799 1.47
TRH35FE | 6667 |12274 209,885 233,977 1,070,533 233,977 1,070,533 2.29 627
TRH45FL | 7572 | 12808 292,657 220,751 1,030,183 220,751 1,030,183 2.80
TRH45FE | 8852 | 16010 365,821 348,554 1,598,703 348,554 1,598,703 3.79 104
TRH55FL | 12598 | 14798 571,342 411,729 2,019,184 411,729 2,019,184 422
TRH55FE | 15404 | 19731 723,699 670,530 3,148,637 670,530 3,148,637 5.6 e
TRH65FL | 2025423098 973,074 695,840 3,594,277 695,840 3,594,277 9.31
TRH65FE | 24777 30797 1,320,601 1,307,568 | 6,312,759 | 1,307,568 | 6,312,759 | 12.98 ce
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TBI MOTION LINEAR GUIDE

2-2 TRH / TRS / TRC International Standard Linear Guide

TRS-V Series Specifications

. X
W L
Qxe | B L1 J
N o | ! !
@w %—I o = . w w
T :)Lafir € w1 ‘:P _
® € -] VEY
I >,
I.ui %rf‘— %//ﬂl i
W2|_W1
@m— E Vs VN VE
r
E Assembly(mm) Block Dimension(mm) Rail(mm)
5 Model No. .
2 H | W2| E |W/ B |J| L |L | QX |T1|OilHolel] N |W1 H1/@D| h |@d| F
§
TRS15VS 4031229
24 1 95 |32 (34|26 M4X5 | 55| M4X0.7 | 7 |15 [ 13 |75]| 6 |45 60
TRS15VN 26 | 56.9 | 395
TRS20VS 4941278
28 | 1 | 46 | 42|32 M5X6 | 45| M6X1 | 14 | 20 |16.5/9.5/85| 6 | 60
TRS20VN 32 | 68.3|46.7
TRS25VS 5721352
33 |125] 58 (48 35 M6X6.5| 45| MexX1 |14 123|120 11| 9 | 7 |60
TRS25VN 35| 81 59
TRS30VS 67.4 | 40.4
42 | 16 7 |60 |40 M8X8 | 8 M6X1 | 14 (28 123 |14 |12 | 9 | 80
TRS30VN 40 | 96.3 | 69.3
TRS35VN 50109 | 79
48 | 18 | 75 |70 | 50 M8X8 | 8 M6XT | 14 ({34126 |14 12| 9 | 80
TRS35VE 721153 | 123
TRS45VN | 60 [20.5| 89 [855| 60 | 60 |124.5| 90.5 |M10X15(10.5| PT1/8 |12.5| 45| 32|20 | 17 | 14 | 105

#The above specifications provided are dedicated to XN, UN, please check table 2.10.1 for detail, if other accessories is required, please refer
to page A86.
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Mz

ol

Static Permissible Moment Weight
Load Rating
Model No. (o (kg'\_nmxm) My (kg-mm) Mz (kg-mm) Block | Rail
(kg) | (kg/m)
e e Single Block | Single Block |Double Block| Single Block | Double Block
TRS15VS | 908 | 1471 10,957 6,420 33,531 6,420 33,531 0.09
TRS15VN | 1206 | 2206 16,436 14,884 70,960 14,884 70,960 0.15 132
TRS20VS | 1398 | 2140 21,615 10,700 59,798 10,700 59,798 0.15
TRS20VN | 1896 | 3307 33,404 26,459 126,998 26,459 126,998 0.23 228
TRS25VS | 1943 | 3002 34,826 18,725 97,890 18,725 97,890 0.25
TRS25VN | 2581 | 4503 52,239 43,407 207,324 43,407 207,324 0.39 W
TRS30VS | 2697 | 3962 55,442 26,950 154,224 26,950 154,224 0.48
TRS30VN | 3807 | 6483 90,722 74,970 355,321 74,970 355,321 0.77 >4
TRS35VN | 5090 | 8346 | 142,722 106,070 519,799 106,070 519,799 115
TRS35VE | 6667 | 12274 | 209,885 233,977 1,070,533 233,977 1,070,533 154 62!
TRS45VN | 6758 | 10887 | 248,758 158,011 782,271 158,011 782,271 1.98 104
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TBI MOTION LINEAR GUIDE

2-2 TRH / TRS / TRC International Standard Linear Guide

TRS-F Series Specifications

N L
ax¢ & ‘ il
LR il - i i}
T ® €
L — i
Tw2 | w1
FN
Assembly(mm) Block Dimension(mm) Rail(mm)
- Model No.
5 H | W2| E W[B|[J|t| L |L1| QX [T1| QilHole |[N|W1|/H1|(@D| h |@d| F
S TRS15FS 403229
g’ 24 1185 | 32 |52|41 7 M5X7 | 55| M4X0.7 | 7|15 113 |75| 6 [45] 60
= TRS15FN 26 56.9139.5
e TRS20FS 494|278
28 [19.5| 4.6 |59|49 9 M6X9 | 4.5 M6X1 14120 {16.5/9.5|85| 6 | 60
TRS20FN 32 68.3|46.7
TRS25FN | 33 | 25 | 5.8 |73|60|35[10| 81 | 59 |M8X10| 4.5 M6X1 14123120 11| 9 7 | 60

% The above specifications provided are dedicated to XN, UN, please check table 2.10.1 for detail, if other accessories is required, please refer

to page A86.
N L
L1
Qx¢ \év J
D
T amd
T @ 11 €]
| Lr'*.'!
i
M Twd—wr |
Assembly(mm) Block Dimension(mm) Rail(mm)
Model No.
H|W2| E |W|B|J | L|L Qx| T1 | Oil Hole [N|W1|H1 |@D| h (@d| F
TRC25VE | 36 | 12.5| 58 |48 |35|50|10|88 | M6X6.5 |7.5| M6X1 (1412320 | 11| 9 | 7 | 60

3 The above specifications provided are dedicated to XN, UN, please check table 2.10.1 for detail, if other accessories is required, please refer
to page A86.
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A < &
@% &
& & [
Mx M,
— —
et Hi
bl e e
Static Permissible Moment Weight
Load Rating [
(kgf) Mx =
Model No. (kg-mm) My (kg-mm) Mz (kg-mm) Block | Rail B
(kg) | (kg/m) @
C | Co [_ , , 2
Single Block | Single Block | Double Block | Single Block | Double Block @
TRS15FS 908 | 1471 10,957 6,420 33,531 6,420 33,531 0.12
132
TRS15FN | 1206 | 2206 16,436 14,884 70,960 14,884 70,960 0.19
TRS20FS | 1398 | 2140 21,615 10,700 59,798 10,700 59,798 0.19
2.28
TRS20FN | 1896 | 3307 33,404 26,459 126,998 26,459 126,998 0.29
TRS25FN | 2581 | 4503 52,239 43,407 207,324 43,407 207,324 0.51 317
Mz
—
4 4
© ©
h 2 L
Load Rating Static Permissible Moment Weight
(kgf) Mx
Model No. Cory| L L) L4 (L gHomm) Block | Rail
c Co Single Single Double Single Double (kg) (kg/m)
Block Block Block Block Block
TRC25VE 3248 6255 72,554 85,112 391,31 85,112 391,31 0.65 3.17
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TBI MOTION LINEAR GUIDE

2-3 The Standard Length and Maxima Length of Linear Rail

TBI MOTION offer our customers standard and customized rail length to meet the requirement of
our customers. TBI suggests that when ordering customized rail length, to prevent unstable running
performance after mounting, the end cap value G should be no greater than 1/2F.

L=[n1-F+2-G

L : Total Length of Rail (mm) n [Number of Rail mounting holes]
n : Number of Mounting Holes
F: D|§tance Between Any Two Holes (mm) = = G =
G : Distance from the Center of the Last T T ) junl

=

c Hole to the Edge (mm) GI E I_(_;’

5 L

@ Fig 2.3.1

§
Table 2.3.1 Unit: mm

Item TR15 TR20 TR25 TR30 TR35 TR45 TR55 TR65

F : Pitch 60 60 60 80 80 105 120 150
G : Suggested
Distance to End 20 20 20 20 20 22,5 30 35
L : Max. Length 4000 4000 4000 4000 4000 4000 4000 4000

H 2-4 Mounting Type of Linear Rail
Besides the standard top mounting type, TBI MOTION also offers bottom mounting type rails.

Table 2.4.1

~-

Mounting from Above Mounting from Below
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Fig 2.4.1 Mounting from below

Table 2.4.2 Rail Size Chart Unit : mm
M h E F
TR15 M5x0.8 8 20 60
TR20 M6x1 10 20 60
TR25 M6x1 12 20 60
TR30 M8x1.25 15 20 80
TR35 M8x1.25 17 20 80
TR45 M12x1.75 24 22,5 105
TR55 M14x2 24 30 120
TR65 M20x2.5 30 35 150
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TBI MOTION LINEAR GUIDE

2-5 Accuracy Standard

The accuracy standards of TR-Series range, from normal (N), high (H), precision (P), super-precision
(SP) and ultra-precision (UP). It allows our user to choose according to the accuracy standards of

the equipment.

(@m) | __—{ Normal(N)
AC %0 = — [ Hign(+
L L
_ D 20 > //// Precision(P)
L e e B e = [y e
- |
5 0 1000 2000 3000 4000
i Length of Rail (mm)
< ———
§ TR Rail Length and Running Accuracy.
Fig 2.5.1 Accuracy Standard Fig 2.5.2
Table 2.5.1 TR-Accuracy of Running Parallelism
TR Rail Length (mm) Gy by
N H P SP UpP
0~125 5 3 2 15 1
125~200 5 35 2 1.5 1
200~250 6 4 2.5 15 1
250~315 7 4.5 3 1.5 1
315~400 8 5 35 2 15
400~500 9 6 45 2.5 15
500~630 16 1 6 2.5 15
630~800 18 12 7 3 2
800~1000 20 14 8 4 2
1000~1250 22 16 10 5 2.5
1250~1600 25 18 Il 6 3
1600~2000 28 20 13 7 3.5
2000~2500 30 22 15 8 4
2500~3000 32 24 16 9 4.5
3000~3500 33 25 17 11 5
3500~4000 34 26 18 12 6
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Table 2.5.2 Unit : mm

Accuracy Standard
TR 15 20 TR 25 30 35
: it Super Ultra : ot Super Ultra
Accuracy Standard Normal | High | Precision et | Ereatiem Normal | High | Precision Teaden | BedEe
ltem N H P SP up N H P SP up
. 0 0 0 0 0 0
Tolerance for height M +0.1 |+0.03 003 20015 | -0.008 +0.1 | +£0.04 004 2002 2001
Tolerance for height M
difference among Linear| 0.02 | 0.01 | 0.006 0.004 0.003 0.02 | 0.015 | 0.007 0.005 0.003 [
Guide Block g
Tolerance for rail-to- 5
" 0 0 0 0 0 0 =
\t;\llczxck lateral distance +0.1 | +0.03 003 20015 | -0008 +04 +0.04 004 002 2001 g)
=
(]

Tolerance for rail-to-

block lateral distance
W2 difference among
Linear Guide Block

0.02 | 0.01 | 0.006 | 0.004 | 0.003 0.03 |0.015| 0.007 0.005 0.003

Running parallelism of
Linear Guide A C, TR Rail Length and Running Accuracy A C, TR Rail Length and Running Accuracy

Block surface [€] with (Fig 2.5.2) (Fig 2.5.2)
respect to surface [A]

Running parallelism of
Linear Guide A D, TR Rail Length and Running Accuracy A D, TR Rail Length and Running Accuracy

Block surface [D] with (Fig 2.5.2) (Fig 2.5.2)
respect to surface

Accuracy Standard

TR 45 55 TR 65
Accuracy Standard Normal | High | Precision Prselils?:;n Prgclgiaon Normal | High | Precision Prselé‘i)sei(r)n Prgclg?on
Item N H P SP upP N H P SP upP
. 0 0 0 0 0 0
Tolerance for height M | £0.1 | £0.05| 505 | 003 | -002 | =01 |*9%| 007 | -005 | -0.03
Tolerance for height M
difference among Linear| 0.03 |0.015| 0.007 | 0.005 0.003 0.03 | 0.02 0.01 0.007 0.005
Guide Block
Tolerance for rail-to-
N 0 0 0 0 0 0
\I:;\Ilgck lateral distance +0.1 | +0.05 005 003 002 +0.1 | £0.07 007 005 003

Tolerance for rail-to-
block lateral distance

W2 difference among 003 | 002 0.01
Linear Guide Block

0.007 | 0.005 0.03 |0.025| 0.015 0.01 0.007

Running parallelism
of Linear Guide Block A C, TR Rail Length and Running Accuracy A C, TR Rail Length and Running Accuracy
surface [€] with respect (Fig 2.5.2) (Fig 2.5.2)

to surface [A]

Running parallelism
of Linear Guide Block A D, TR Rail Length and Running Accuracy A D, TR Rail Length and Running Accuracy
surface [D] with respect (Fig 2.5.2) (Fig 2.5.2)

to surface
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TBI MOTION LINEAR GUIDE

2-6 Determining the Magnitude of a Preload

What's Preload

Using larger rolling elements helps strengthen the entire rigidity of the block while there exists
clearance within ball circulation.

Increasing preload would decrease the vibration and reduce the corrosion caused by running back
and forth. However, it would also add the workload within those rolling elements. The greater the
preload is, the greater the inner workload is. Therefore, choosing preload has to consider the effect

carefully between vibration and preload.

Table 2.6.1 Preload Grade C : Dynamic load rating
[ Grade Symbol Preload Force
E Slight Clearance ZF 0
;t;) No Preload Z0 0
5 Light Preload Z1 0.02C
Medium Preload 72 0.05C
Heavy Preload Z3 0.07C
Table 2.6.2 TR Series Radial Clearances Unit : pm
Preload ZF Z0 Z1 z2 Z3
Model No.
TR15 5~12 -4~4 -12~-5 -20~-13 -28~-21
TR20 6~14 -5~5 -14~-6 -23~-15 -32~-24
TR25 7~16 -6~6 -16~-7 -26~-17 -36~-27
TR30 8~18 -7~7 -18~-8 -29~-19 -40~-30
TR35 9~20 -8~8 -20~-9 -32~-21 -44~-33
TR45 10~22 -9~9 -22~-10 -35~-23 -48~-36
TR55 n~24 -10~10 -24~-11 -38~-25 -52~-39
TR65 12~26 -11~11 -26~-12 -41~-27 -56~-42
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Table 2.6.3 The Difference between Interchageability and Non-Interchageability

Non-Interchangeable

Interchangeable

Slight Clearance uP SP P H N N
ZF ZF
Z0 Z0 Z0 Z0
Z1 Z1 Z1 Z1 Z1 Z1
z2 72 z2 72 72
Prel
reload 73 73 73 73

Ml 2-7 Mounting Location of Grease Nipples

The standard location of the grease nipple is at both ends of the block, but the nipple can be
mounted at each side of block. For lateral installation, we recommend that the nipple be mounted
at the non-reference side, otherwise please contact us. It is possible to perform lubrication by using

the oil-piping joint.

Fig 2.7.1 Mounting Location

Table 2.7.1  The Lubricant Amount for a Block Filled Table 2.7.2

Oil Refilling Rate

with Grease
Size Grease (c.c.) Size Qil refilling rate (cm’/hr)
TR15 13 TR15 0.2
TR20 2.5 TR20 0.2
TR25 2.5 TR25 0.3
TR30 7 TR30 0.3
TR35 9 TR35 0.3
TR45 15.2 TR45 0.4
TR55 40 TR55 0.5
TR65 75 TR65 0.6
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TBI MOTION LINEAR GUIDE

2-8 Grease Nipples

Table 2.8.1 Grease Nipples

Model Accessory Code Grease Nipple Code Size
XN, XNC, UN SD-020
M4X0.7P
[Te} VAV U
SU, ZN SD-024 ]:<::>
TRI15 ‘
Sz SD-066 |=|
= | M4X0.7P
= WW, WU, WZ, DU, DZ -
]
=
® XN, XNC, UN SD-021
c
o sU $D-025 M6X1P
TR20
TR25 4 SD-026 ‘
TR30
ZN SD-075
WW, WU, WZ, DU, DZ =
XN, UN SD-021
SU, ZN SD-026
TR35
Sz SD-060
WW, WU, Wz, DU, DZ -
XN, XNC, UN SD-011
SZ, ZN SD-027
TR45
SU SD-068
PT1/8
WW, WU, WZ, DU, DZ - 10
XN, XNC, UN SD-011 A
%»0& :
SZ, ZN SD-059 Y
TR55 :
SU SD-068
WW, WU, WZ -
XN, XNC, UN SD-011 PT1/8
sU SD-059
TR65
SZ, ZN SD-058
WW, WU, WZ -
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Table 2.8.2 Types of Lubrication Coupler

Model TR15 TRH20, 25 / TR30, 35 TR45, 55, 65
I
ki
I -
! T
T i
| i
vexip|| ' pr1s| |
28 10
SD-029 SD-040
12 PT 1/8 12 12 PT1/8 _ 12
===k
oH o) o
oE ===k’ © ~
T = T & T e &
] ! !
ko) U mexp|| ' T PT 1/8
o —|
3 28 210
o
[=4
9
=]
©
= SD-041 SD-042
5 .
=]
-
Y= - 2 - 2
2
E;_ M8x1P M8X1P
> N\ |
= o H
a2 _9
£
T
MEX1P PTus] T
10
SD-043 i
@) -
Prus T )
fJ- L
EERA
57 E I
1 = T
! !
MEX1P|[*T] PT8[[ |
28 211
#If the types of lubrication coupler in TRS20 ~ TRS25 are needed, please contact TBI MOTION
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TBI MOTION LINEAR GUIDE

2-9 Strong Dust-proof/Self-Lubricating Linear Guide Series Accessory

TBI MOTION Linear Guide with Double-lip End Seal

Characteristics of TBI MOTION Dust-proof End Seal

1. Seal Function : Seal design from single-lip to double-lip is to prevent more dust from going into
the block.

2. Hardness : Heat treatment harden the end seal to absorb impact while operating.

3. Environment : Better solution for dust-proof when using double seals in environment with high
contamination.

4. Lifetime Extension : Double-lip seal prevents dust go into the block and provides a solution for
block damage due to dust issue.

Characteristics of TBI MOTION Metal Scraper
The scraper decreases the possibility of high temperature iron chip or dust entering the block.

Characteristics of TBI MOTION Self-Lubricating Linear Guide Series

There is a Felt accessory between end cap and seals. Felt with oil lubricates the rail when operating
and grease nipple is not needed. The design is shown below. (Fig 2.9.1)

aping Jeaul

Lubricating lips

Example
WZ (Top Seal+Bottom Seal+Two Double-lip end seals+Felt)

Top Seal

/ \ Bottom Seal

\  Double-lip end seals

\ Spacer

\  Double-lip end seals
Fig 2.9.2
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Life Comparison

As shown in the chart, the lifetime of self-lubricating blocks is twice as long as standard series

blocks.
Table 29.1  Test

Control Group Experiment Group
Test Environment Standard Self-Lubricating
Model No. TRH20VN TRH20VN
Load Rating 1000 kg 1000 kg
Speed 6 m/min 6 m/min
Travel Length 600 mm 600 mm

3¢ No extra grease is added during the test for both standard series and self-lubricating series.

Load (kg)

Experiment Group Control Group
- o

-

\;./'-

900

1100
M == AP,
w ﬂ\ YA \/\/ L

700

500

01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Day

Grease

100 Km 150 Km

www.tbimotion.com.tw
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TBI MOTION LINEAR GUIDE

2-9 Strong Dust-proof/Self-Lubricating Linear Guide Series Accessory

Instructions of Self-Lubricating Block Felt

The felt has already filled in with lubricant. It is suggested to soak the whole felt in the oil tank for
more than 8 hours before using.

Characteristics of Suggested Oil :

(1) Form a strong oil film.

(2) Reduce wear as much as possible.

(3) Have high wear resistance.

(4) Have high thermal stability.

(5) Be noncorrosive.

(6) Be highly rust-preventive.

(7) Be free from dust and some moisture.

aping Jeaul

Characteristics of Block Felt

(1) Easy Assembly and Removal - Only screws are needed when assembling and disassembling the
accessory.

(2) Environmental Friendly - No need of grease nipple and other equipment to save energy.

(3) Low Maintenance - Prevents oil leaking, making it a ideal solution for clean working
environments.

(4) Strong Dust-Proof - With dust-proof accessory, service life is extended.

The Suggested Operating Temperature
The suggested operating temperature is between -10°C to 60°C. If operating temperature
is over suggested criteria, please contact TBI MOTION.
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Self-Lubricating Linear Guide QOil Cassette Units

Self lubrication system is designed with lubrication mechanism between end cap and wiper. The
structure units are shown as follow. The Cassette unit is comprised with fluid channel which is
soaked with oil and act to release the lubricants thoroughly during operation. With this smart and
simple design, the linear guide can be lubricated without extra oil feeding units thus minimize
unnecessary parts and waste which triggers higher cost and higher risk in mounting error.

\_Oil Reservoir
\_Stablizer
\_Fluid Channel

Fig 2.9.3 Installation Method Fig 2.9.4 Cassette Unit

Characteristics of Self-Lubricating Units

1) No extra oil feeding unit is required.

2) Applicable in highly required clean envirionment.

3) May maintain lubrication for a period of time.

4) Lubricates thoroughly in any operating positions.

5) Interchangeable to any grease/oil.

6) Improves dust-proof effienciency when assembled to the block.

(
(
(
(
(
(

Applications

(1) Machine Tool

(2) Industrial Automation : Plastic and rubber manufacturers, Typography, Paper, Textiles, Food.

(3) Electronic and Component manufacturing : Semiconductor, X-Y Platform, Measurement,
Equipment

(4) Others : Medical Equipment, Conveyers
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2-9 Strong Dust-proof/Self-Lubricating Linear Guide Series Accessory

Characteristics of Lubrication Oil

The Self lubrication cassette is filled in with Synthetic Hydro Carbon oil (SHC). The performance
of the oil is list as follows :
(1) Solvent refined oil without wax and impurity.
2) High grade of consistency in extreme temperature.
3) Corrosion free to metal and high polymer.
4) Unique woven texture provides oil film on the contact point to prevent wear.
)

(
(
(
(5) High chemical stability and durability.

aping Jeaul
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2-10 Dust-proof/Accessory

If the following accessories are needed, please add the code followed by the model number.

Special Option : Steel end seal, Steel end cap, Cover Strip, please contact TBI Motion.

Standard Accessories :

End seal and Bottom seal
To prevent life reduction caused by iron chips or dust entering the block.

Other Accessories :

Top Seal
Efficiently prevents dust from the surface of rail or tapping hole getting inside the block.

Double end seal
Enhances the wiping effect, foreign matter can be completely wiped off.

Double-lip end seals
Double-lip end seal is suitable for environment with high contamination.

Characteristics of TBI MOTION Metal Scraper
The scraper decreases the possibility of high temperature iron chip or dust entering the block.

Felt
Double-lip end seal is suitable for environment with high contamination. Felt lubricates the ball
track of the rail extending the lifetime. This accessory is suitable for light rating load environment.

Oil Reservoir
After installation, oil reservoir can extend lubricating effect.
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2-10 Dust-proof/Accessory

Table 2.10.1 Codes of Accessories

XN (Double-lip end seals+Bottom Seal) SU (Double-lip end seals+Bottom seals+Top seals+
XNC (Low Resistance End Seal+Bottom Seal) Metal Scraper)

Top Seal

Bottom seal

Double-lip end seal /
Low Resistance End Seal

aping Jeaul

Metal Scraper

SZ (Two Double-lip end seals+Bottom seals+Top seals
+Metal Scraper)

Top Seal

A seal

Double-lip end seal

Spacer

Double-lip end seal

Spacer

Metal Scraper

Double-lip end seal

\ Bottom seal

Double-lip end seal

% After selection of different accessories increase the overall length of the slider, see table 2.10.2.
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WW (Double-lip end seals+Bottom seals+Felts)

DU (Double-lip end seals+Bottom seals+Top
seals+Felts+Metal Scraper)

Shell+Felt

Double-lip end seal

Metal Scraper

DZ (Two Double-lip end seals+Bottom seals+Top
seals+Felts+Metal Scraper)

Double-lip end seal

WZ (Two Double-lip end seals+Bottom seals+Top
Seals+Felts)

Double-lip end seal

Top Seal

Bottom seal

Shell+Felt

Double-lip end seal

Spacer
Double-lip end seal

Spacer

Metal Scraper

A87
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TBI MOTION LINEAR GUIDE

2-10 Dust-proof/Accessory

Table 2.10.2 TR Type Block Length of Accessories Unit : mm
Two Double-lip end seals (ZN)
Type
Length TR15 TR20 TR25 TR30 TR35 TR45 TR55 TR65
of Block Code
S 479 58.4 65.6 76.4 - - - -
TRS (77.3)
N 64.5 TRH (84.6) 89.4 105.3 18 134.5 - -
L 73 - - - - 150 173 207.9
E = 108.6 118.4 141 162 184 2111 267.4
5 Low Resistance end seal (XNC)
s Type
= Length TR15 TR20 TR25 TR30 TR35 TR45 TR55 TR65
o of Block Code
§ S 39.3 47.8 56.2 65.8 - - - -
66.7(TRS) _ -
N 55.9 7A(TRH) 80 94.7 107.4 1219
L 64.4 - - - - 1374 158.4 1933
E = 98 109 130.4 151.4 1714 196.5 252.8
Double-lip end seals+Metal Scraper (SU)
Type
Length TR15 TR20 TR25 TR30 TR35 TR45 TR55 TR65
of Block Code
S 44.5 54.4 62.2 724 - - - -
TRS (73.3)
N 61.1 TRH (80.6) 86 101.3 14 129.5 - -
L 69.6 - - - - 145 167 201.9
E - 104.6 15 137 158 179 205.1 261.4
Two Double-lip end seals+Metal Scraper (SZ)
Type
Length TR15 TR20 TR25 TR30 TR35 TR45 TR55 TR65
of Block Code
S 521 63.4 70.6 81.4 - - - -
TRS (82.3)
N 68.7 TRH (89.6) 94.4 110.3 123 139.5 - -
L 772 - - - - 155 178 212.9
E = 113.6 1234 146 167 189 216.1 2724
Double-lip end seals+Oil Reservoir (BN)
Type
Length TR15 TR20 TR25 TR30 TR35 TR45 TR55 TR65
of Block Code
S 55.8 66.4 73.2 83.4 - - - -
TRS (85.3) _ -
N 724 TRH (92.6) 97 12.3 125 144
L 80.9 - - - - 159.5 - -
E = 116.6 126 148 169 193.5 = =
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Table 2.10.2 TR Type Block Length of Accessories Unit : mm

Double-lip end seals+Felt (WW, WU)
Type
Length TR15 TR20 TR25 TR30 TR35 TR45 TR55 TR65
of Block Code
S 51.8 60.9 68.7 78.9 - - - -
TRS (79.8) _ _
N 68.4 TRH (87.) 92.5 107.8 120.5 136
L 76.9 - - - - 151.5 - -
E - ma 121.5 143.5 164.5 185.5 - -
Two Double-lip end seals+Felt (WZ) 5
Type 5
Length TR15 TR20 TR25 TR30 TR35 TR45 TR55 TR65 =
of Block Code g)
S 594 69.9 771 879 - - - - %
TRS (88.8) _ -
N 76 TRH (96.1) 100.9 116.8 129.5 146
L 84.5 - - - - 161.5 - -
E = 1201 129.9 152.5 173.5 195.5 = =
Double-lip end seals+Felt+Metal Scraper (DU)
Type
Length TR15 TR20 TR25 TR30 TR35 TR45 TR55 TR65
of Block Code
S 56 65.9 73.7 83.9 - - - -
TRS (84.8)
N 72.6 TRH (92.1) 97.5 112.8 125.5 141 = =
L 81.1 - - - - 156.5 - -
E = 16.1 126.5 148.5 169.5 190.5 = =
Two Double-lip end seals+Felt+Metal Scraper (DZ)
Type
Length TR15 TR20 TR25 TR30 TR35 TR45 TR55 TR65
of Block Code
S 63.6 74.9 82.1 92.9 - - - -
TRS (93.8) - _
N 80.2 TRH (1011) 105.9 121.8 134.5 151
L 88.7 - - - - 166.5 - -
E - 1251 134.9 157.5 178.5 200.5 - -
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TBI MOTION LINEAR GUIDE

2-10 Dust-proof/Accessory

Dust-proof Rails
Once the Linear Guide is operating in a cutting machine, dust and foreign matter that enter the
Linear Guide may cause abnormal wear and shorten the service life.

Linear Guide rail mounting-hole cap

Chips and foreign matter clogging the mounting holes of a Linear Guide rail may enter the Linear
Guide block. To prevent this situation, the mounting holes must be closed with dedicated caps,
which must be installed to flush with the Linear Guide rail top surface. To insert a dedicated cap into
a mounting hole, drive the cap in using a plastic hammer with a flat metal pad placed over the cap
until it matches with the Linear Guide rail top surface. (Fig 2.10.7)

Rail with tapped holes
Fixing a rail with tapped hole is different from fixing a standard one. A major strength of it is the
shape of the tapped hole ; dust and chippings would not enter. (Fig 2.10.7)

K] [

Fig 2.10.1- Dust-proof

M 2-11 Friction

The figure showed in the chart is the maximum friction. (Table 2.11.1)

Table 2.11.1 End Cap friction rate Unit : kgf
Double-lip end seals Low Resistance End Seal
Model No. XN XNC
End Cap friction rate (Max)(Kgf) End Cap friction rate (Max)(Kgf)
TR15 0.3 0.18
TR20 0.4 0.25
TR25 0.6 0.34
TR30 0.8 0.45
TR35 17 -
TR45 2.3 -
TR55 25 -
TR65 41 -
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2-12 Mounting-Surface Dimensional Tolerance

TR series Linear Guide is a Four-Way Equal-Load design, a slight dimensional error in the mounting
surface can be absorbed by the self-adjusting capability, thus ensuring smooth linear motion. In the
table below are the dimensional tolerances for the mounting surface of TR Linear Guide.

< _
i — 3 2 = . %,
= — e2 o
S
©
© ] =S
g
5
o
2
Fig 2.12.1 &
f=
z
)
Table 2.12.1 Unit : pm
Tolerance for Parallelism Between Tolerance for Parallelism Between
Model No. Two Axis(e1) Two Axis(e2)
Z3 Z2 Z1 Z0 ZF Z3 Z2 Z1 Z0 ZF
TR15 - - 18 25 35 - - 85 130 190
TR20 - 18 20 25 35 - 50 85 130 190
TR25 15 20 22 30 42 60 70 85 130 195
TR30 20 27 30 40 55 80 90 110 170 250
TR35 22 30 35 50 68 100 120 150 210 290
TR45 25 35 40 60 85 110 140 170 250 350
TR55 34 45 50 70 98 130 170 210 300 410
TR65 42 55 60 80 105 150 200 250 350 460
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TBI MOTION LINEAR GUIDE

3-1 TH Miniature Linear Guide

M 3-1-1 The Characteristics of TH Series
Dust-Proof Design

TH Series Standard end seals provide extreme protection from dust, metal scrapers to maintain long
service life and shorten maintenance period. Unique low friction seal lips provide best smoothness
and lower friction.

aping Jeaul

High Loading and Moment Capacity Performance

TH Miniature Linear Guide series uses two row

circulation with Gothic 45° contact angle on the o )

rail groove to achieve equal load capacity in four (P )

directions. Larger steel balls are used to enhance \ /

the loading and torsion resistance performance in

limited space. Fig 3.1.2 The Gothic 45° four-direction load structure
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M 3-1-2 The Structure of TH-series

Recirculation system : End cap + Recirculation tube + Ball retainer
Sealing system : Side + Bottom system

-
S
(]
o
=
(2]
c
o
]

Ball retainer

Side and Bottom seals

Fig 3.1.3

M 3-1-3 Accuracy
Miniature Linear Guide TH-series provides P H, N three accuracy grades for customer to choose.

Table 3.1.1

Accuracy (um) Precision| High | Normal

E P H N

1 Tolerance of Height H H +10 +20 +40
@ O @ Variation of height with
T different block on same AH 7 15 25

spot of the rail

Tolerance of
width W2 w2 +15 +25 +40
E W2 Variation with width on

different block on same A W2 10 20 30
spot of the rail
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TBI MOTION LINEAR GUIDE

3-1 TH Miniature Linear Guide

Speed
The maximum acceleration of TH-series can reach Ve > 5 m/s, cmax = 300 m/s® (60 m/s® without
preload).
E 25
2 T
5 20
o 15
o —
g 10 | — 1|
©
VA=
() et
£ |+
c
g:: 0 100 200 300 400 500 600 700 800 900 1000

Rail length (mm)

Fig 3.1.4 Running parallel precision slide relative to the rails datum
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M 3-1-4 Preload
Preload Value

Miniature Linear Guide TH-series offers three preloading level, ZF, Z0, Z1. A proper preload
enhances performance on rigidity, precision, and torsion resistance; However, an improper preload
shorten service life and increase friction.

Table 3.1.2 Table

Preload(pm)
Preload S
d Pressure Applications

Grade 7 9 12 15

ZF Slight Clearance | +4~0 | +4~0 | +5~0 | +6~0 Running smoothly

Z0 Zero Preload +2~0 | +2~0 | +2~0 | +3~0 Precision applications, Running smoothly

71 Light Preload 0~-3 | 0ed | 0~5 | 0~-6 High steel, Precision applications,

Running smoothly

Permissible Operational Temperature

The Miniature Linear Guide TH-series is sufficient to operate between -20°C~+80°C. For sudden
temperature rise the temperature can reach up to +100°C.
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Ml 3-1-5 Types of Lubrication
Grease

When a linear guide is well lubricated, the contact point between rail and rolling steel balls will be
separated by 1 micro meter. Therefore, a good lubrication increases the service life of linear guide.

Clean room Lubrication
Suitable for low contamination environment.

Lubrication
General usage, ISO VG32~68.

#f Special oil is required please contact TBI MOTION.

Table 3.1.3
Model Lubrication amount (cc)
THO7NN 03
THO7NL 0.4
THOINN 0.4 o 33
THO9NL 0.6 y b *1
TH12NN 09 e
TH12NL 13
TH15NN 14
TH15NL 2.0

M 3-1-6 Order Information

Customized Requirement :

Table 3.1.4
Dimension
Rail Length

0.4 [Transverse TH7 TH9 TH12 TH15

L2+0.3mm P | L3£0.3mm Pitch (mm) 15 20 25 40

/f | | Wide Pitch (mm) = 30 40 40

|é ”// @’ @' L2, L3 min 3 4 4 4

| Los05mm | L2, L3 max 10 20 20 35
Lmax 1300 1300 1300 1300

s¢If special dimension is required please contact 7BI MOTION.
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TBI MOTION LINEAR GUIDE

3-1 TH Miniature Linear Guide

Height of Shoulder on Mounting Surface and Chamfering

Height of shoulder should be taken into consideration when installing a Linear Guide, if the block
or rail is over-chamfered, the tip part has the possibility to effect the accuracy of Linear Guide, or
if the height of shoulder is too high, it interferes the operation of block. Install the Linear Guide as
suggested, the accuracy of Linear Guide can be maintained.

r2

H2

0o, O O
=
Table 3.1.5 Height of shoulder and chamfer
Model No. Corngr Radius of Cornfer Radius of Shoulc.ier'height on Shoul(:ier' height on
Mounting Surface r1 | Mounting Surface r2 rail side H1 rail side H2
THO7N 0.3 0.2 1 3
THO9SN 0.3 0.3 1.7 3
TH12N 0.5 0.4 2.5 4
TH15N 0.5 0.5 2.5 5

Table 3.1.6  Condition with Hexagonal Head Bolt

Fasten Torque
Model No. Screw No.
Steel Casting Aluminum Alloy
THO7N M2 57 39.2 29.4
THO9N M3 186 127 98
TH12N M3 186 127 98
TH15N M3 186 127 98
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H 3-1-7 Nominal Model Code for Non-Interchangeable TH Type

Length of Block

Perform joint treatment when required lengths exceed 1300. Please contact TBI MOTION for

detailed information.

THO7NLS-2-

| R ) R [
o ® ® ® 6 ® @ 6

-1000-N S -20-1I - X
|

| | | | |
® ® @ @ ® @

o

S

) ® ® ® B
Nominal Model Block Type Dimension Width of Rail o
T H : Mini 07,09, 12, 15 N : Standard g_
X : Special ©

(Drawing will be provided for special item in
order to distinguish the height of the rail.)

® ® @

Length of Block Material of Block Quantity of Block

N : Standard S : Stainless steel ( Mark T when there is only 1 runner block )
L:Long

® ) W)

Accessory Code Length of Rail Accuracy Grade Material of Rail
o : Standard ( End seal + Side seal ) Unit : mm N : Normal S : Stainless steel
NW : Self-Lubricating H : High

(Please refer to page A100) P : Precision

@ ® @

Preload Two Sets per Axis Rail Special Machining

ZF : Slight Clearance ( No need to be marked when there is o : Mounting from Top

Z0 : No Preload only one rail ) IT X : Rail with Special Machining

Z1: Light Preload

#No symbol required when no plating is need
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3-1 TH Miniature Linear Guide

H 3-1-8 Nominal Model Code for Interchangeable TH Type
Interchangeable Type of Block :

T HO7N L - - N -ZF
| | |

O] @ ® @ ® ® @
® @ ® @
Nominal Model Block Type Dimension Width of Rail
T H : Mini 07, 09, 12, 15 N : Standard
X : Special

(Drawing will be provided for special item in
order to distinguish the height of the rail.)

aping Jeaul

® ® @

Length of Block Accessory Code Accuracy Grade Preload

N : Standard o : Standard ( End seal + Side seal ) N : Normal ZF : Slight Clearance
L:Long NW : Self-Lubricating Z0 : No Preload

Interchangeable Type of Rail :

T HO7 N -1000- N - X
|

@ @) ® @ ® ® @
® @ ® @
Nominal Model Rail Type Dimension Width of Rail
T H: Mini 07,09, 12,15 N : Standard

(Drawing will be provided for special item in
order to distinguish the height of the rail.)

® ® @
Length of Rail Accuracy Grade Rail Special Machining
Unit : mm N : Normal o : Mounting from Top

X : Rail with Special Machining
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TH-N Series Specifications

= = @D T .
(el 1ok i T T
T S ) fe ZIRZ: :
11 i i
w2 | w1 ‘ #d ‘
! F
Sy Block(mm) Rail(mm) -
Model No. (mm) =
H|{W2| E |W|[B|S|J|T|L|L| Qd |@ |WI Hl|@D h|@d|F 2
THO7NN 8 5 112117 [ 12 |16 ] 8 |295(23.1|123 | M2x21 12| 7 |47 41|23 |24 15 ;)
THO7NL 8 5 1217 |12 | 1.6 | 13 |295(311(203| M2x21 |12 | 7 |47 | 41|23 |24 15 g_
THOONN | 10 | 55|19 | 20 | 15 | 22| 10 |3.75|30.6]19.2 | M3x27 |12 | 9 |59]59|33|35] 20 ®

THOONL | 10 | 55|19 | 20 | 15 | 22 | 16 |3.75|40.9|295 M3x27 |12 | 9 |59 ]59]33|35] 20

TH12NN | 13 | 75|27 |27 |20 | 3 | 15 |4.62|34.4|20.6|M3x32 |13 |12 |75| 6 | 45|35 25
THI2NL | 13 | 75|27 |27 | 20 | 3 | 20 |4.62|469|331|M3x32 |13 | 12 | 75| 6 |45|35]| 25
THI5NN | 16 | 85|37 | 32 | 25 | 35| 20 | 61 [428| 27 |M3x35| 15| 15| 95| 6 | 45|35 40
THI5NL | 16 | 85|37 |32 | 25|35| 25| 61 |59.8| 44 | M3x35|15| 15 | 95| 6 | 45|35 40
Mz
—
O O [
O O
Load Rating Static Permissible Moment Weight
kgf
Model No. (kaf) (kgIYIn)‘(\m) My(kg-mm) Mz(kg-mm) Block Rail
C | Co (kg) (kg/m)
Single Block | Single Block |Double Block| Single Block |Double Block
THO7NN | 144 | 204 745 232 3,234 232 3,234 0.005 021
THO7NL | 220 | 374 1,367 849 7,261 849 7,261 0.009 )
THOONN | 220 | 374 1,713 849 7117 849 7,117 0.013 032
THOONL | 299 | 579 2,648 2,099 14,174 2,099 14,174 0.020 '
TH12NN | 381 | 536 3,269 1,094 12,391 1,094 12,391 0.024 061
TH12NL 555 | 919 5,604 3,437 26,857 3,437 26,857 0.039 )
TH15NN 581 | 834 6,336 2,316 23,096 2,316 23,096 0.048 1
THI5NL | 860 | 1,459 11,088 7,527 52,908 7,527 52,908 0.080
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3-1 TH Miniature Linear Guide

H 3-1-9 Self-Lubricating Accessory of TH Series

Table 3.1.7  Self-Lubricating Accessory Code of TH Series

Specifications : THO7N, 09N
Accessory Code : TH-NW

aping Jeaul

Specifications : TH12N, 15N
Accessory Code : TH-NW

Table 3.1.8  Miniature TH Block with Self-Lubrication Accessory Unit : mm
Type
Length THO7 THO9 TH12 TH15
of Block Code
N 33.1 40.6 44.4 54.8
L 41 50.9 56.9 71.8
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4-1 TM Miniature Wide Linear Guide

M 4-1-1 The Characteristics of TM Series

High Accuracy: The miniature linear guide is manufactured to high precision standards, which
enables accurate positioning and motion control.

Excellent Stability: The surfaces of the miniature linear guide undergo specialized treatments that
result in a low friction coefficient, ensuring smooth operation and extended service life.

Robust Load Capacity: Despite its compact size, the miniature linear guide features an enhanced
load capacity due to material optimization and specialized surface treatments, allowing it to
withstand significant forces.

Low Noise: The special surface treatment minimizes friction, ensuring smooth movement and
reducing operational noise.

Space Efficiency: The compact design of the miniature linear guide facilitates the use of smaller
actuators and motors, effectively saving space while supporting substantial loads.

Easy Maintenance: The simple design of the miniature linear guide makes maintenance convenient
and improves the efficiency of the replacement and cleaning processes.

High Accuracy Interchangeability High Speed High Rigidity

Customized high-accuracy Precision control of Extremely low surface The use of large steel
machining equipment machining tolerances allows ,shness provides a smooth balls enhances circulation
and processes are gt\l\zed for |nterchangeab|llt¥ of rails rolling track, contributing to smoothness, increasing
e mar_wufacture Iimzer ¢ and blocks a@?}f_ different high durability and enabling rigidity and torque while
gUIElss Wi & EEalIEEy @ b?tChfeS’ Sligiitezntily exceptional smoothness and extending service life.
+1um/1000mm. reducing inventory pressure. speed.
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TBI MOTION LINEAR GUIDE

4-1 TM Miniature Wide Linear Guide

H 4-1-2 Selection Process

Please note the following information regarding usage requirements:

A. Combination Methods (span dimensions, number of blocks, number of rails)
B. Installation Directions (horizontal, vertical, tilted, wall-mounted)

C. Load Requirements (magnitude, direction, point of application; confirm if it includes fictitious
forces)

D. Usage Frequency (load cycle)

aping Jeaul

| Define the usage conditions |

!

—>| Select the specifications |<—

!

| Calculate the maximum load |

!

Confirm the static
safety factor

YES

| Calculate the average load |

!

| Calculate the nominal life |

!

Compare with the
service ife requirement

| Select the accessory |

!

Selection completed
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A. Combination Methods

A-1 Span Dimensions:

Relative position of the blocks (as shown in Fig 4.1.1):
LO: Distance between blocks on the same rail

L1: Distance between dual rails

A-2. Number of blocks: Increasing the number of blocks enhances load capacity, rigidity, and
service life, but shortens the available travel space.

A-3. Number of rails: Using dual rails can improve the MR capability for the system.

Fig 4.1.1 Span Dimensions
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4-1 TM Miniature Wide Linear Guide

B. Installation Directions

Choosing the ideal installation type can significantly reduce the impact of load moments on the
linear motion system. Generally, the rail and block assembly methods can be categorized into the
following types:

1. Horizontal Position
2. Wall-Mounted Position
3. Vertical Position

4. Other Methods (such as tilted position, inverted position)

Horizontal Position Vertical Position

The most commonly used assembly method is the horizontal| |Typically used in lifting mechanisms. Attention should
position, which better withstands vertical loads and is frequently| |be paid to the gravitational load when extending the
employed in general positioning and feeding machines. plate length. Increasing the distance between blocks
on the same rail can enhance load distribution.

Wall-Mounted Position

It is important to consider the reactive moment caused by
gravity when selecting this method. Increasing the distance
between the rails can enhance load distribution.

@@
(CRC

® @
@@
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C. Load Requirements

Definition of a load requires three key elements:
1. Magnitude

2. Direction

3. Point of application

The point of application is shown as the right
diagram.

The direction is shown as the right diagram.

(0,+ Fy,0)

The force and direction are shown as the right
diagram.
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TBI MOTION LINEAR GUIDE

4-1 TM Miniature Wide Linear Guide

D. Velocity
Vimax: Maximum speed during the process

D: Length of the travel (D1, D2, D3 are the distances for acceleration, constant speed and
deceleration.)

Vmax |
| |

“ | |

13 | |
- = | |
5 z | |
5 8 | |
= 2
® =
£
& D1 D2 D3

D(Stroke) : mm

Statistics on the usage of the mechanism within a unit of time help to evaluate whether the system
meets actual demands.

Example:

There is a machine that operates 100 km daily with a service life requirement of three years and 300
working days per year.

Required service life: 3 years
Usage Frequency: 100 km/day
The required lifespan is calculated as follows:

3 years x 300 days/year x 100 km/day = 90,000 km
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M 4-1-3 Load and Service Life

During load movements on linear guides, the rolling elements and rolling surfaces experience
compressive force and corresponding tensile force. When these forces are applied repeatedly over
a certain number of cycles and distance, fatigue damage may occur in the rolling surfaces or rolling
elements. This results in metal flakes resembling fish scales, referred to as metal flaking. When this
happens, the system cannot maintain accuracy anymore, which means the product's lifespan has

ended.

Below are explanations of the key parameters:

L

Nominal Life (km)

Linear guides are mass-produced
products. Even under the same
conditions, they may not have the
same service life. The nominal life is
defined as the operation of a batch
of linear guides under the same
conditions, where 90% of the products
in the same batch meet the standard
and do not experience the metal
flaking over a specified total travel
distance.

Co

Basic Static Load Rating (N)

The load value that causes a
permanent deformation of 0.00071
times the diameter of the rolling
elements and the rolling surfaces,
under constant direction and
magnitude. This is used to calculate
the static safety factor for the linear
guide.

Mx, My, Mz Permissible Moment (N-m):

® O ®

= == e

C

Basic Dynamic Load Rating (N)

The same specifications for each
batch of linear guides with individual
operational tests which are conducted
under consistent conditions, where the
load and direction remain unchanged.
In this context, 90% of the products in
the batch demonstrate a nominal life
corresponding to a load value of 50
km.

The total moment value causes a permanent
deformation of 0.0001 times the diameter of the

rolling elements and the rolling surfaces, under

safety factor.

constant direction and magnitude. Define My, My,
and M: in three axes when calculating the static
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TBI MOTION LINEAR GUIDE

4-1 TM Miniature Wide Linear Guide

Fig 4.1.2 Structure of TM
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fs : Static Safety Factor

It is the ratio of the load capacity of linear guides (basic static load rating) and the maximum
calculated load.

The formula is as follows:

(o fc- Co _ fc-Mo

[ M

fs: Static Safety Factor

Co: Basic Static Load Rating
Mo Static Permissible Moment
P : Design Load

M : Design Moment

fc: Contact Factor

Operating Conditions Loading Conditions Minimum fs
Minor impacts and offsets 1.0~13
General Static Conditions
Heavy impacts and vibrations 2.0~3.0
Minor impacts and twists 1.0~15
General Motion Conditions
Heavy impacts and vibrations 2.5~5.0

Additional Influence Parameters
Additional influence parameters mainly address variations in usage methods and environmental
conditions, allowing for appropriate adjustments to correct calculation errors.

fc: Contact Factor

fn: Hardness Factor

fi: Temperature Factor
fw: Load Factor
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f.: Contact Factor

Contact Factor: When multiple blocks are closely arranged with each other, the load distribution on
the steel balls becomes uneven. Therefore, a correction factor needs to be included in the lifespan
calculation.

Number of Used Blocks Contact Factor fc
In normal use 1
2 0.81
3 0.72
4 0.66
5 0.61

fn: Hardness Factor

Hardness Factor: The hardness for the rolling elements and rolling surfaces of linear guides is
between 58~62 HRC. If any conditions lead to a decrease in hardness, a correction factor needs to
be included in the lifespan calculation.

™

0.8 \

0.7 \
0.6 \
. N

0.3

Hardness Factor (fh)

0.2

0.1

60 50 40 30 20 10
Rolling Surface Hardness (HRC)

www.tbimotion.com.tw A109
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4-1 TM Miniature Wide Linear Guide

fe: Temperature Factor

Temperature Factor: When rolling surfaces and rolling elements are in high-temperature
environments, their lifespan diminishes as the operating temperature increases. If the ambient
temperature exceeds the conditions shown in the diagram, it should be considered when evaluating
lifespan. For linear guide with plastic components and end seals, it is advisable to keep the
operating temperature below 80°C.

1.0

——
]
\
0.9 ]
- _
5 < 08 —
o = ™~
o £ o7
< 3
& g 06
5
T 05
100 150 200

Rolling Surface Temperature (°C)

fw: Load Factor

Load Factor: Reciprocating mechanisms can easily generate vibrations or impacts, especially during
high-speed operations or frequent starts and stops, which produce inertial shocks. Estimating a
reasonable load under these conditions can be quite challenging. Therefore, when the impact of
speed vibrations is significant, please refer to the following load coefficients, based on empirical
data, and divide them by the basic dynamic load rating (C).

Vibration and Impact Velocity (V) Measured Vibration (G) fw
Very Slight V<15m/min G=<0.5 1~15

Slight 15<V<60m/min 0.5<G<1.0 1.5~2.0

Strong V>60m/min 1.0<G<2.0 2.0~35
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The formula is as follows:

L= [ o feefe . C 1% 50km
fu P
C : Basic Dynamic Load Rating
P : Calculated Load
fn: Hardness Factor
fi: Temperature Factor
fc: Contact Factor
fu: Load Factor
(The selection process section will provide a more in-depth introduction.)
Friction
0.015
0.010
\
\
\\
0.005 NC
0 0.1 0.2

Load ratio (P/C)
P :Load
C : Basic dynamic load rating

Linear guides enable load movement using rolling elements like balls or rollers, resulting in friction
that is 1/40th of the one found in traditional sliding systems. The causes of friction include the
viscous resistance of lubricants, preload friction resistance, and friction generated by the applied
force. The diagram above illustrates the coefficient of friction when the linear guide is subjected to
force.

F=uW+f

F : Friction

W : Load

u : Friction Factor

f : Friction Resistance from Block Accessory
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Load Calculation

The definition of load calculation is shown in the diagram below. The letter "R” represents the radial
load on the block, and “S” represents the lateral load on the block, with numbers indicating their
positions. The load calculation for the block is as follows:

aping Jeaul

-F, (F,P-F,'P)  (F P-F,P)

R = +

Yog 2-L1 2-L0
R_-FZ L FPoF P (F,-P,-F,-P)
g 2-11 2-10
e Fe (FoPFP) (FPAFCP)
g 2-11 2+L0
R_-FZ . (FPoF-P) (F o P,-F,-P)
't 2-11 2-L0
.- F, , (FPoF P

't 2-L0

.. F, , (FPoFoP)

o4 2-L0

.. F, o, (FPcFoP)

o4 2-L0

.. F, , (FPcFoP)

't 2-L0
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M 4-1-4 Preload

Preload is crucial to the overall precision performance of the mechanism. The mechanism may
experience overall oscillation due to external forces or inertia from accelerations. Below are

reference preload levels for various types of machinery.

Preload Slight Clearance Zero Clearance Light Preload
1. Slight impact 1. Slight impact 1. Cantilever
2. One-axis usage 2. Two-axes usage in parallel 2. One-axis usage
Operating . . . . .
Conditions 3. High smoothness requirement |3. High smoothness requirement |3. Light load =
4. Slight sliding resistance 4. Low sliding resistance 4. High accuracy (sbl
o
5. Low reciprocating load case |5. Low reciprocating load case ;,
c
1. Conveyor 1. Welding machine 1. NC lathe 5
2. Fully automatic sewing . . . . )
h 2. Cutting machine 2. Electrical discharge machine
machine
Application | 3. Vending machine 3. Material feeding systems 3. Precision XY table
Examples
4. Laser engraving machine 4. Automatic tool changer 4. Z-axis for general machinery
5. Banner printing machine 5. XY-axis for general machinery (5. Industrial robotic arm
6. Screen printing equipment | 6. Packing machine 6. PCB drilling machine

Preload and Clearance

When selecting preload, it is important to consider the load K Clearance or
potential for clearance or additional preload forces. Higles blen Preload Force
Be sure to assess ‘the impact on lpr‘eayon‘and I|fe§pan Slight Clearance F 4~10pm
during the selection process. Miniature linear guides No Clearance 0 SImM=0.01C
are generally not suitable for medium to high preload - K .
applications involving heavier loads because of the Light Preload 1 0.01€~0.02C

limitations in its profile and rigidity.

Note. The letter “C" in preload force is Dynamic Load

Rating.

The running parallelism of the block relative to the reference surface of the guide rail.

0
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W 4-1-5 Accuracy

@

e
|_|_|_l —D-
y >
w
Table 4.1.1 Assembly Accuracy (Non-Interchangeable Type)
Accuracy Level
Type Item
Normal “N” High “H” Precision “P"
Tolerance for Height H +0.04 +0.02 +0.01
Tolerance for Width W +0.04 +0.025 +0.015
07 Tolerance for Height H difference
09 among the blocks 0.03 0.015 0.007
12 Tolerance for Width W difference
15 among the blocks 003 002 001
Run-nlng paralle!llsin aif thed ol Running parallelism (Table 4.1.3)
against surface “A
Run_nmg paraIIeI”|sr”n of block surface "D" Running parallelism (Table 4.1.3)
against surface "B
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Flatness of the Mounting Surfaces of the Block and Guide Rail

Due to the Gothic structure of miniature linear guides, any accuracy errors in the mounting surfaces
may negatively affect their operation.

Table 4.1.2 Flatness of the Mounting Surfaces of the Block and Guide Rail

Unit: mm

Model No. Flatness Tolerance
07 0.025/200
09 0.035/200
12 0.050/200
15 0.060/200

Note.1. For installation surfaces, accuracy can be influenced by a combination of factors in different cases. Therefore, it is recommended to
use values below 70% of those listed in the table

Note.2. The values mentioned above apply to slight clearances. When using a zero-clearance two-axes system, it is recommended to use
values below 50% of those specified above.
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2

Unit: pm
Tolerance for Dual-Axis Parallelism Error E1| Tolerance for Dual-Axis Levelness Error E2
Model No. | Slight Clearance | Zero Clearance | Light Preload | Slight Clearance | Zero Clearance | Light Preload
7 3 3 3 25 25 3
9 4 4 3 35 35 6
12 9 9 5 50 50 12
15 10 10 6 60 60 20
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M 4-1-6 Accuracy Standard
Table 4.1.3 Rail Length for TM Series and Running Parallelism

Rail Length for TM Series Running Parallelism (um)
Above Below N H P
40 4 1
40 70 10 4 1
70 100 1 4 2
100 130 12 5 2
r 130 160 13 6 2
5 160 190 14 7 2
5 190 220 15 7 3
E_- 220 250 16 8 3
@ 250 2803 17 8 3
280 310 17 9 3
310 340 18 9 3
340 370 18 10 3
370 400 19 10 3
400 430 20 n 4
430 460 20 12 4
460 490 21 12 4
490 520 21 12 4
520 550 22 12 4
550 580 22 13 4
580 610 22 13 4
610 640 22 13 4
640 670 23 13 4
670 700 23 13 5
700 730 23 14 5
730 760 23 14 5
760 790 23 14 5
790 820 23 14 5
820 850 24 14 5
850 880 24 15 5
880 910 24 15 5
910 940 24 15 5
940 970 24 15 5
970 1000 25 16 5
1000 1030 25 16 5
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Table 4.1.3 Rail Length for TM Series and Running Parallelism

Rail Length for TM Series Running Parallelism (pum)
Above Below N H P
1030 1060 25 16 6
1060 1090 25 16 6
1090 120 25 16 6
1120 1150 25 16 6
1150 1180 26 17 6
1180 1210 26 17 6 -
1210 1240 26 17 6 §
1240 1270 26 17 6 ;
1270 1300 26 17 6 g_
1300 1330 26 17 6 ®
1330 1360 27 18 6
1360 1390 27 18 6
1390 1420 27 18 6
1420 1450 27 18 7
1450 1480 27 18 7
1480 1510 27 18 7
1510 1540 28 19 7
1540 1570 28 19 7
1570 1600 28 19 7
1600 1700 29 20 8
1700 1800 30 21 9
1800 1900 30 21 9
1900 2000 31 22 10
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H 4-1-7 Mounting Type of Linear Rail

D
£
| p
=
=3
(1]
2
(2]
S
5 H:
Wi
Fig 4.1.3 Mounting from Below
Table 4.1.4 Rail Size Unit: mm
Rail Size
Model No.
H1 w1 P D1

TMO7W 52 14 30 M4*0.7

TMO9W 6.5 18 30 M4*0.7

TM12W 8.5 24 40 M5*%0.8

TM15W 9.5 42 40 M5*0.8
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H 4-1-8 Installation
Installation Process

Good installation quality is built on detailed planning during the design phase and the
implementation of installation processes. The following are dimensions and design considerations
that should be noted in the early design phase, as well as detailed tasks that need to be considered
during the installation process.

Dimensions to Consider in the Design Phase

Hr}
Item Hr Hs Ra Lb
TMO7W 1.7 3 0.2 M3x10L
TMO9W 2.5 32 0.2 M3x10L
TM12W 35 4 0.3 M4x12L
TM15W 35 4 0.4 M4 x14L

Hr : Maximum height of the rail support surface (mm)
Hs : Recommended height for block support (mm)

Ra : Maximum fillet radius for the support corner (mm)
Lb : Recommended specifications for fixed screws
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Basic Structure

The above image provides a basic introduction to the application of linear guides.
The basic structure is mainly divided into:

1. Fixed Platform: The above image features a rail mounting surface, with lateral set screws that
securely align the rail with the reference surface.

2. Moving Platform: The above image includes a mounting surface for the block, with lateral set
screws tightened to ensure the accuracy and stability between the block and the moving platform.

3. Rake Angle Design: Rails and blocks feature basic chamfers to prevent assembly interference.
However, to facilitate maintenance, incorporating a rake angle design can also be beneficial.

Step 1.

Basic Preparatory Work: To achieve good installation quality, use a cleaning oil to remove the rust-
proof oil layer from the reference surface before installation. Additionally, use a honing stone to
eliminate any machining burrs or surface defects.
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Step 2.

Installation Reference Surface Confirmation: Verify the installation orientation of the reference
surface for the rail and block to ensure precise positioning accuracy.

Step 3.

Rail Pre-Positioning: Place the rail onto the reference surface, ensuring it rests against the side
installation reference surface. Tighten the set screws to maintain clamping force without fully locking
them. Follow the specified sequence for tightening screws, ensuring that the rotation direction
aligns the linear guide with the holes of the adjacent reference surface. Proceed in sequence to
avoid any misalignment.
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Step 4.

Selection of Tightening Torque: Please confirm the material of the installation platform and the size

of the set screws. Then, select the appropriate tightening torque accordingly.

Model No. Tightening Torque (kg-cm) :
Steel Cast Iron Aluminum

M2 6.3 4.2 31
M2.3 8.4 57 4.2
M2.6 12.6 8.4 6.3
M3 21 13.6 10.5
M4 441 29.3 22
M5 94.5 63 47.2
M6 146.7 98.6 73.5
M8 325.7 2153 157.5

Step 5.

Tightening with Torque Wrench: Use a torque wrench to tighten the screws in stages for accurate
positioning. This can be done in two or three stages (with a three-stage tightening distribution of

40%, 70%, and 100% of the final torque output).

Step 6.

Sub-Rail Installation: Follow the same steps as above, paying attention to the torque and the
selected order of tightening for the supporting surfaces. Tighten in stages for accurate positioning.
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Step 7.
Installation of Moving Platform:

1.Carefully place the moving platform on the assembled block, ensuring that the mounting surface
aligns with the lateral clamping position.

2. Tightening can be done in two or three stages (with a three-stage tightening distribution of 40%,
70%, and 100% of the final torque output).

3. Follow a diagonal tightening sequence for the set screws, proceeding in stages as shown in
installation step 6.

4. After completing the first stage of tightening at 30%, proceed to apply lateral clamping for the
first stage output.

5. After completing the first stage, continue to the next stage, progressing to 100% completion.
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M 4-1-9 Nominal Model Code for TM Series
Length of Rail

If the required length exceeds 1300 mm, it will be assembled using two or more sections. Please
contact TBI MOTION for detailed information.

TMO7WLS-2- -1000-NS-20-1I-K
e © ® 9 © ® © ®0 ©® © ©

- © @ ® @

= Nominal Model Block Type Dimension Width of Rail
o T M: Miniature 07,09, 12,15 W: Wide

o X: Special

o (Drawing will be provided for special item in

(]

order to distinguish the height of the rail.)

® ® @
Length of Block Material of Block Number of Block Per Rail
N: Standard S: Stainless Steel (Mark 1 when there is only 1 block)
L: Long
® )
Accessory Code Length of Rail  Accuracy Grade Material of Rail
o : Standard (End seal + Bottom seal) Unit: mm N: Normal S: Stainless steel
H: High
P: Precision
®@ ®
Preload Two Sets per Axis Rail Special Machining
ZF: Slight Clearance (No need to be marked when there is only one _K: Mounting from Bottom
Z0: Zero Clearance rail) 11 X: Rail with Special Machining
Z1: Light Preload o: Mounting from Top

# There is no surface treatment for Miniature Wide Series.
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Interchangeable Type of Block:

TMO7ZTWL-NS -20
| |

o @ 6 e 6 ® O
O] @ ® ©)
Nominal Model Block Type Dimension Width of Rail
T M: Miniature 07,09, 12,15 W: Wide
X: Special

(Drawing will be provided for special item in
order to distinguish the height of the rail.)

® ® @
Length of Block Accuracy Grade Material of Block Preload
N: Standard N: Normal S: Stainless steel ZF: Slight Clearance
L: Long H: High Z0: Zero Clearance
P: Precision Z1: Light Preload

Interchangeable Type of Rail:

T MO07 W-1000- N S - K
| | | | | |

® ) ® @ ® ® @
® @ ® @
Nominal Model Block Type Dimension Width of Rail
T M: Miniature 07,09, 12,15 W: Wide
X: Special

(Drawing will be provided for special item in
order to distinguish the height of the rail.)

® ® @
Length of Rail Accuracy Grade Material of Rail Rail Special Machining
Unit: mm N: Normal S: Stainless steel K: Mounting from Bottom
H: High X: Rail with Special Machining
P: Precision o: Mounting from Top
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TM-W Series Specification

4-Mx| w
B
G
4 N
H
. | |
ws
Wa Wi
Assembly (mm) Block Dimension (mm)
Model No.
H H2 w2 w L L1 B C Mx| N G G1
TMO7WN 9 2 55 25 30.6 21 19 10 M3x3 18 12 -
TMO7WL 9 2 55 25 40.4 30.8 19 19 M3x3 18 12 =
TMO9WN 12 3 6 30 387 26.1 21 12 M3x3 28 12 -
TMO9WL 12 3 6 30 50.5 379 23 24 M3x3 28 12 =
TM12WN 14 4 8 40 44 294 28 15 M3x4 285 12 -
TM12WL 14 4 8 40 59 44.4 28 28 M3x4 285 12 =
TM15WN 16 4 9 60 54.8 37.8 45 20 M4x4.5 3 M3 45
TM15WL 16 4 9 60 73.8 56.8 45 35 M4x4.5 3 M3 45
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oD C: —
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| L L Ll
ad '
E P |
Load Static Permissible Moment (kg-mm) Weight
Rail Dimension (mm) Rating
(kah .Mx - o - M. Block | Rail
wi[wa s » e [ | c [ co | Sodle | Sroe | St | Sode [Bme| g |t
14 | - [52]30]6x3.2x3.5(10|139| 209 1601 728 3753 728 3753 0.02
14 | - [52]30]6x3.2x3.5|10 |180 | 320 2391 1581 8392 1581 8392 | 0.029 002
18 | - [6.5]30]|6x3.5x3.5|10 |279| 368 4093 1935 9514 1935 9514 0.035
18 | - [6.5]30]6x3.5x3.5 |10 |354| 604 5588 3489 18385 3489 18385 | 0048 09
24 | - |85|40 | 8x4.5x4.5 | 15 [402| 571 7174 2839 14918 2839 14918 0.06
24 | - | 85|40 | 8x4.5x4.5 [ 15 |525| 847 | 10493 5864 29806 5864 29806 | 0.086 13
42 | 23 |9.5]40| 8x4.5x4.5 | 15 |694| 942 | 20440 5919 31988 5919 31988 | 0.122
42 | 23 [9.5]40| 8x4.5x4.5 | 15 | 918 | 1375 | 30642 12634 61937 12634 61937 | 0.174 29
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TBI MOTION LINEAR GUIDE

5-1 Accessory list / Accessory combination list

Table 5.1.1 Accessory list

Codes of
Type Accessories PR NE

TR15S

c
p=
N
P
(%)
c
(%]
N
=2
z
=
=
=
c
=
N
o
c
N

TH

TR15N

TR15L
TR20S
TR20N
TR20E

TR25S

TR25N

aping Jeaul

TR25E

TR30S

TR30ON

TR30E

TR35N

TR35E

TR45N

TR45L

olojo|o|jOo|jlO|]O|]O|O|O|O]|O|O|O|O|O|O
olojo|o|jO0o|jlO0O|]O0O|]O|O|lO|O|]O|O|O|O|0O|O
olojo|o|O0o|jlO|]O|O|O|lO|O]O|O|O|O|O|O
olojo|o|jO0o|jlO0O|O0O|]O|O|lO|O]O|O|O|O|0O|O
olojo|o|jO0o|lO|]O|O|O|lO|O]O|O|O|O|O|O
olojo|o|jO0o|lO0O|]O0O|]O|O|lO|O|]O|O|O|O|0O|O

TR45E

TR55L

TR55E
TR65L
TR65E
THO7

olojojo|jo0o|jO0O|O|O|lO|]O|O|O|lO|O|O|O|O|O|O|O|O
olojojo|O0O|jO0O|O|O|lO|]O|O|O|lO|O|O|O|O|O|O|O|O
olojojo|O0o|jO0O|O|O|lO|]O|O|O|lO|]O|O|O|O|O|O|O|O
olojojo|O0O|]O0O|]O|O|lO|]O|O|O|lO|O|O|O|O|O|O|0O|O
olojojo|o0o|jO0O|O|O|lO|]O|O|O|lO|]O|O|O|O|O|O|O|O
olojojo|O0O|]O0O|O|O|lO|]O|O|O|lO|O|O|O|O|O|O|O|O

THO9 - - - - - - - - - - - -

TH12 - - - - . - . - . = . =

O|O0|0O|O

TH15 - - - - - - - - - - - -
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Table 5.1.2  Accessory combination list

Type XN | XNC| UN | ZN | SU | SZ | BN |WW | WU | WZ | DU | DZ | TH

Accessories

Strong Double-lip end

0O - (¢} - (¢} - ) (¢} ) - ] - -
seals

Strong Two Double-lip
end seals

Low Resistance End
Seal

Spacer - - - (0] O - - - - (0]

@]

Double Spacer - - = - -

Metal Scraper - - - -

O|O0|0|0O
o
(@]
o|Oo
o|O
O|0|0
O|O|0 |0

(0]
Bottom Seal ) (e} ) (0] O
Top Seal - - O (0] O

o
=
o
o
o)
(2]
c
o
©

Oil Reservoir - - - - - - 0 - - - - - _

Oil Tank - - - - - - -

(e}Ne]
o|O
o0
o| O
o0

Mounting Hole Cap (¢} (0]
Grease Nipple SD-020 | O O

Grease Nipple SD-024 | - - - 0 0 - - = o o - - -

Grease Nipple SD-066 | - - - - - 0 - - - - - - -

Grease Nipple SD-021 | O () (¢} = - - - = = = - - R

Grease Nipple SD-025 | - - - - (0] - - - - - - - _

Grease Nipple SD-026 | - - -

Grease Nipple SD-075 | - - -

Grease Nipple SD-060 | - = - - - 0 = = = = . - R

Grease Nipple SD-011 O (0] O - - - - - - - - - -

@]
@]

Grease Nipple SD-027 | - - -

Grease Nipple SD-068 | - - - - 0 - - - - - - - -

Grease Nipple SD-059

O|0

Grease Nipple SD-058

Grease Nipple SD-037

Grease Nipple SD-038

Grease Nipple SD-039

Grease Nipple SD-029

Grease Nipple SD-040

Grease Nipple SD-041

Grease Nipple SD-042

Grease Nipple SD-043

O|o0|O0|O0|O0|0O|O0|0O|0O
O|o0|0|O0|O0|O0|0O|0O|0
O|o0|O0|O0|O0|O|0O|0O|0

Grease Nipple SD-044
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Ball Spline

1-1 Structure and Benefits of TBI MOTION Ball Spline
1-1-1 Basic Structure of TBI MOTION Ball Spline

1-1-2 TBI MOTION Nut Design and Shaft SpeC|f|cat|ons

1-1-3 Features of TBI MOTION Ball Spline.....

1-1-4 TBI MOTION Ball Spline Type and Feature

1-2 The Procedure of Select Ball Spline

2-1The Strength of Spline Shaft
2-1-1The Bending Load Applied on the Operating Ball Spline.............
2-1-2 The Torque Applied on the Operating Ball Spline...

2-1-3 Both Bending Moment and Twisting Moment Applied S|mu\taneously on the sphne shaft

2-1-4 Rigidity of the Spline Shaft

2-1-5 Deflection and Deflection Angle of the Sphne Shaft

2-1-6 Critical Speed of Spline Shaft.............
2-1-7 Spline-Shaft Cross-Section

2-2 Service Life Expectancy

2-2-1Nominal Service Life.......

2-2-2 Calculating Nominal Service Life.::....

2-2-3 Calculating the Average Apphed Load

2-2-4 Equivalent Factor .........

2-3 Calculating the Service Life

2-4 Determining the Preload

2-4-1 Clearance in the Rotational Direction .

2-4-2 Preload and Rigidity.......

2-4-3 Operating Conditions and Determmat\on of the Pre\oad Level..
2-5 Accuracy

2-5-1 Accuracy Grade............

2-5-2 Accuracy Specifications.

2-6 Lubrication

2-7 Material and Surface Treatment

2-8 Precautions of Ball Spline

2-8-1 General Maintenance......

2-8-2 Lubrication.

2-8-3 Storage....

2-9 Mounting

2-9-1 Tolerance on Support Unit
2-9-2 Installation of Ball Spline

2-9-3 Installation of Spline Nut.

3-1 Nominal Model Code of Ball Spllne SL Serles
3-1-1 Nominal Model Code......

3-2 Nominal Model Code of Ball Spllne SO Ser|t=<

3-2-1 Nominal Model Code.....

3-3 Nominal Model Code of Ball Spllne SG Serles

SGF Series Specifications........
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ABOUT BALL SPLINE

1-1 Structure and Benefits of TBI MOTION Ball Spline

M 1-1-1 Basic Structure of TBI MOTION Ball Spline

The design of TBI Ball spline is to utilize the friction through the contact of steel balls within in the
Spline Nut and the grooves on the Spline Shaft. With TBI MOTION's unique 40° angular contact
design which enables the Ball spline delivers high sensitivity and extreme high load carrying
capacity. The concept is optimal for the application involve with high speed, vibration, impacts of
loading and precise positioning requirements. Also when the Ball spline is used to function as linear
bushing, the Ball spline provides ten times loading capacity than the linear bush on the like model
but with a compact profile. Namely, Durability and reliablility is the reason to choose TBI Ball spline
in your application.

M 1-1-2 TBI MOTION Nut Design and Shaft Specifications

TBI MOTION Spline Nut is available in five different designs : SLF/SGF (Flange design), SLT (Non-
flange design), SOF (Cylindrical flange design), SOT (Round design), Point of contacts on the Spline
shaft is provided in two grooves (180°) (SLF/SLT 6~20), (SOT/ SOF 6~25) and four grooves (70°)
base on the diameter of the Spline shaft. Also TBI provides Hollow Spline shaft for alternative.

Tplaes Rt

o] Dl a0k

Lol hiall nach

Dol Gandl G

Fig 1.1.1
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M 1-1-3 Features of TBI MOTION Ball Spline
High Load-Carrying Capacity

Every groove on the TBI Spline shaft is precision ground to form a perfect 40° angular contact
point. The concept of 40° contact design is to increases the load carrying capacity and rigidity to
handle a greater moment load.

Zero Angular Clearance / Backlash

Grooves on the TBI Spline shaft is precision ground to form a perfect Gothic arch. The design
eliminates clearance that could generate deflections, and therefore best suited for the applications
that required high precision.

High Sensitivity

The unique TBI 40° angular contact is designed to operate with the minimum friction while the
design performs high sensitivity and rigidity.

High Rigidity
A wide contact angle and an appropriate level of preload are combined to provide high rigidity and
stiffness.

Mount-Simple on Design

TBI Ball Spline is low maintenance design, therefore, when removing the spline nut is necessary due
to the ball retaining design the steel balls will not fall apart like the traditional nut design.
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ABOUT BALL SPLINE

1-1 Structure and Benefits of TBI MOTION Ball Spline

M 1-1-4 TBI MOTION Ball Spline Type and Feature

Spline Nut

Spline Shaft

SLT, SOT Non-flanged Spline Nut

Standard Precision Spline Shaft (S-Type)

>

g

%
s

SLT, SOT Spline nut is with a straight cylindrical shape
without flange. The standard mode of mounting a
cylindrical nut is by using a key. The cylindrical nut will
have a keyway and separate key. A matching keyway
must be bored into the housing or block that will be
mounted on the cylinder nut. The type SLT, SOT is
the most compact profile Spline nut in TBI Ball Spline
product line.

The Standard precision Spline shaft is precisely ground
to reach high accuracy and smoothness.

SLF, Flanged Spline Nut

e

Hollow Spline Shaft (H-Type)

Flange nut is simpler to install because it only requires
a rough bore and mounting holes drilled and tapped
to secure the flange to the housing.

Hollow Spline shaft is optional for the customer to
choose for its application. Hollow Spline shaft is
designed to reduce weight, accommodate pipes and
ventilation.

SOF, Square Flanged Spline Nut

Custom Machining Spline Shaft

The nut with square flange is easy to be installed to the
housing through mounting holes and will be applied
to 3C industry and semiconductor industry.

TBI has the capability to manufacture custom made
Spline shaft by machining it to meet the requirements
of special Spline Shaft shape. For example, a shaft with
a bigger diameter on both ends or on the center of
Spline shaft can be manufactured upon request.

BO4
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Spline Nut

SGF, Flanged Spline Nut

to secure the flange to the housing.

Flange nut is simpler to install because it only requires
a rough bore and mounting holes drilled and tapped

1-2 The Procedure of Select Ball Spline

Table 1.2.1
Steps Descripion
e Stroke Length : Ls e Operation environment
e Velocity : V e Service life expectancy
1.Set the Operational conditions e The Applied Load : W e Accuracy
e Size e Frequency of use (load cycle)
e |nstallation e Rigidity

2.Select a Type

o Refer to Type, Shaft Spec to determine the your Ballspline.

3.Calculating the strength of Spline
shaft

e Spline Shaft Diameter

e Spline-Shaft Length

e End Fixity

e The permissible load of Ballspline

e The displacement under torque and deflection

4.Service expectancy

Calculating TBI Ball spline
IF service life expectancy by using
expectancy formula.

NO NO Required service life.

5.Determined the preload

e Determined the permissible axial clearance/ backlash

6.Determine the Accuracy Grade

e Accuracy Grades

7.0perational condition

e Lubrication

e Lubrication methods

e Surface treatment

e Dust prevention methods

Selected

www.tbimotion.com.tw
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TECHNICAL INFORMATION

2-1 The Strength of Spline Shaft

The Spline shaft is designed to absorb radial load and torque during operation. Therefore, the
strength of Spline shaft must be taken into consideration when the Ball spline operates under
extreme loading or torque.

H 2-1-1 The Bending Load Applied on the Operating Ball Spline

The maximum of bending moment (M) can be attributed to multi-factor such as the end fixity
methods, length of Spline shaft, load capacity, etc. Equation (1) is equipped to help the user to
obtain the ideal length of the Spline shaft in order to be the reference of obtaining the ideal
strength of Ball spline.

|
M : Bending Moment

M : Bending moment (N-mm)
o : Shaft permissible bending stress (98 N/mm?)

Z : Shaft section modulus (mm’)
s Refer to Table 2.1.2, 2.13

Fig 2.1.1

H 2-1-2 The Torque Applied on the Operating Ball Spline

The maximum torque applied on the Spline shaft can be calculated through maximum twisting
moment (T). Equation (2) is equipped to help the user to obtain the ideal length of the Spline shaft.

T : Torsion Moment

T=t- ZandZ =--..0Q {-‘
T+ Maximum twisting moment (N + mm) 1
T ¢ Shaft permissible twisting Stress (49 N/mm?) g —— 1
Zp + Shaft polar section modulus (mm?)
#Refer to Table 2.1.2, 213

Fig 2.1.2
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H 2-1-3 Both Bending Moment and Twisting Moment Applied Simultaneously on the
Spline Shaft

To calculate the figure for both bending (M) and twisting moments (T) applied on the Spline shaft
via equation (3) and (4) get the equivalent bending moment (Me) and equivalent twisting moment
(Te). Adopt the greater value from equation (3) and (4) to determine the ideal Spline-shaft length.

Equivalent Bending Moment

Me=0-Z 2
»
=

Equivalent Twisting Moment g

2 2 T 2
Te =y M+T = M-/ 1+(r) d)
Te=1t-"2

M 2-1-4 Rigidity of the Spline Shaft

The rigidity of the Spline Shaft is expressed in torsion angle caused by twisting moment. The
twisting angle should be limited to no further than 0.25° per 1000 mm.

6=573- g:fp AAAAA ©)

6»Q<

Shaft Rigidity = Torsion Angle / Unit Length = [ 17

0 : Torsion Angle ( °)

L : Shaft Length (mm) | ' i
G : Shear Elastic Modulus (7.9x10*N/mm?) P — Y b
{ . Unit Length (1000 mm) - :

Ip : Polar Moment of Inertia Ip (mm®)
#Table 2.12, 213

Fig 2.13
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TECHNICAL INFORMATION

2-1 The Strength of Spline Shaft

H 2-1-5 Deflection and Deflection Angle of the Spline Shaft

These should be calculated by using equations that satisfying the relevant operating conditions.
Table 2.1.1 presents the operating conditions and the corresponding equations. Tables 2.1.2 & 2.1.3
presents the cross-section factors (Z) and cross-section secondary moments (1). Through the use
of the Z, | values given in these tables, the strength and degree of displacement (deflection) of Ball
spline model can be obtained.

Table 2.1.1  Deflection and Deflection-Angle Equation

Ff):('cjy Specification Conditions Deflection Equation |Deflection-Angle Equation

w @ 3

I~ I -
2 = El = .ln 3 i1=0
(7] ° - = T Pe’ 2
o g B — — Omax = 2500 ho- Py
= = =t
3 = [ 16E!

o

i P
E = i max = T .
b 0 192El i2=0

Both Ends Fixed
L. ]
o
=
I
o

[

g EI:Uniform Load P

" W1 :

B | Sy o 5pe 2= ot
_ 5P

g Iy ETRIAEIE Srs = S b=

N

£ |

E Uniform Load P

'S 7-77 e s S 4

3 ‘lI:mhﬂillr.'gu]mmuﬁll'-[m]ml R (2=0

S 384E1

= I

8
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Table 2.1.1  Deflection and Deflection-Angle Equation

Ff)r(‘l‘:y Specification Conditions Deflection Equation |Deflection-Angle Equation
°
S .
3 2 -‘El : 0= Sé
-g T I 6max = Pﬂ
w ""r 3El
o f o P2=0
o
o .
g Uniform Load P 3 o
px . Po =,
. 1= —

ﬁ S = Po 6El @
= B TH] =
g 2=0 5
(e} (]
]
i 0= ;\ggl
E S = \,/;l\/loﬁZ
= " T26E j2 = M
<) 24E|
o
o -
i 2 " Couple i "
v | B = = : e
g | = [P e S - M T6EI
s i 216E] i2-0
o
o

Smax . Maximum Deflection (mm) p : Uniform Load (N/mm)

i1 : Deflection Angle at a Loading Point (deg) [ : Span (mm)

i : Deflection Angle at a Supporting Point (deg) | : Geometrical Moment of Inertia (mm®)

Mo : Moment (N-mm) E : Longitudinal Elastic Modulus

P : Concentrated Load (N) 2.06x10°(N/mm?)
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TECHNICAL INFORMATION

2-1 The Strength of Spline Shaft

M 2-1-6 Critical Speed of Spline Shaft

When an operating Ball spline reaches critical speed, the mechanical resonance occurs, no further
operation can be performed. Namely, to keep Ball Spline under ideal operational, the speed limit
must be kept under monitor. Therefore, to set an ideal operational speed for safety factor must be
settled as 80% of critical speed as shown on equation.

Critical Speed

2 3 T 2
Ne - €04, [EXI0x1 g =74,
27 X 0, 7y XA di + Diameter (mm)

0 Nc : Critical Shaft Speed (min) A : Spline-Shaft Cross-Sectional Area (mm?)
2 {1 : Center Distance (mm) A * Installation-Method-Dependent Factor
o E : Young's Modulus (2.06 - 10° N/mm?) (Fig 2.1.4) Fixed-Free A= 1.875
E | : Moment of Inertia of the Shaft (mm?) (Fig 2.1.5) Supported-Supported A= 3.142
3 S (Fig 2.1.6) Fixed-Supported A= 3.927

64 = (Fig 2.1.7) Fixed-Fixed A= 4.73

di + Diameter (mm)
y © Density (Specific Gravity) (7.85 - 10°kg/mm’)

Fixed Free Simple Simple

== | —t

Fixed — Free Simple — Simple

Fig 2.14 Fig 2.1.5
Fixed Simple Fixed Fixed
- Eﬁ=’ | =1 qﬂﬁ_—i—? ﬂ.v
Fixed — Simple Fixed — Fixed
Fig 2.1.6 Fig 2.1.7
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M 2-1-7 Spline-Shaft Cross-Section

Table 2.1.2
Nominal Diameter 1 (mm?) I (mm*) Z (mm®) Zo (mm®)
Solid 63.49 119.23 18.58 39.74
SL 006
Hollow 62.70 117.33 18.32 39.22
Solid 200.93 387.53 46.65 96.88
SL 008
Hollow 196.96 379.57 45.65 94.89
Solid 490.25 933.29 86.61 186.66
SL 010
Hollow 477.68 908.16 86.10 181.63 E
Solid 1400.81 2691.54 198.57 414.08 ;
SL 013 °
Hollow 1282.96 2455.82 180.44 377.82 g
(]
Solid 3215.60 6242.70 378.39 780.34
SL 016
Hollow 3014.53 5840.57 353.25 730.07
Solid 7851.80 15336.59 748.48 1533.66
SL 020
Hollow 7360.93 14354.84 699.39 1435.48
Solid 18466.30 36932.60 1477.30 2954.61
SL 025
Hollow 15981.25 31962.50 1278.50 2557.00
Solid 33122.31 77392.48 2579.75 4416.31
SL 030
Hollow 29905.32 70958.50 2365.28 3987.38
Solid 50322.85 100645.70 314518 6290.36
SL 032
Hollow 36586.19 73172.38 2286.64 4573.27
Solid 120667.43 241334.90 6033.37 12066.74
SL 040
Hollow 112813.45 225626.90 5640.67 11281.35
Solid 297123.73 594247.50 11884.95 23769.90
SL 050
Hollow 274691.98 549384.00 10987.68 21975.36
| : Geometrical moment of inertia (mm?®) I + Polar moment of inertia (mm®)
Z : Section modulus (mm?) Zo : Polar section modulus (mm?)
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TECHNICAL INFORMATION

2-1 The Strength of Spline Shaft

Table 2.1.3
Nominal Diameter 1 (mm?) Ib (mm*) Z (mm?®) Z» (mm’)
Solid 60.67 124.27 20.22 4142
SO 006
Hollow 59.89 122.7 19.96 40.9
Solid 200.95 389.81 4722 97.45
SO 008
Hollow 196.97 381.86 46.22 95.46
Solid 490.68 956.77 93.22 191.35
SO 010
Hollow 478.1 931.64 90.71 186.33
E Solid 1017.67 1998.75 163.51 33313
= SO 012
g) Hollow 954.05 1871.52 152.91 311.92
§ SO 015 Solid 1678.22 3241.10 212.50 476.63
(]
SO 020 Solid 5382.92 10422.07 553.75 1145.28
SO 025 Solid 12796.48 24659.94 1048.86 2186.30
I = Geometrical moment of inertia (mm®) I+ Polar moment of inertia (mm®)
Z : Section modulus (mm?) Zo : Polar section modulus (mm?)
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Table 2.1.4

Nominal Diameter 1 (mm?) Ie (mm*) Z (mm?®) Zr (mm’®)
Solid 63.49 119.23 18.58 39.74
SG 006
Hollow 62.70 117.33 18.32 39.22
Solid 200.93 387.53 46.65 96.88
SG 008
Hollow 196.96 379.57 45.65 94.89
Solid 490.25 933.29 86.61 186.66
SG 010
Hollow 477.68 908.16 86.10 181.63
Solid 1400.81 2691.54 198.57 414.08 E
SG 013 =
Hollow 1282.96 2455.82 180.44 377.82 _g)
Solid 3215.60 6242.70 378.39 780.34 §
SG 016 o©
Hollow 3014.53 5840.57 353.25 730.07
Solid 7851.80 15336.59 748.48 1553.66
SG 020
Hollow 7360.93 14354.84 699.39 1435.48
Solid 18466.30 36932.60 1477.30 2954.61
SG 025
Hollow 15981.25 31962.50 1278.50 2557.00
Solid 33122.31 77392.48 2579.75 4416.31
SG 030
Hollow 29905.32 70958.50 2365.28 3987.38
Solid 120667.43 241334.90 6033.37 12066.74
SG 040
Hollow 112813.45 225626.90 5640.67 11281.35
Solid 297123.73 594247.50 11884.95 23769.90
SG 050
Hollow 274691.98 549384.00 10987.68 21975.36
1 : Geometrical moment of inertia (mm?) lo : Polar moment of inertia (mm®)
7 : Section modulus (mm?) Z» : Polar section modulus (mm?)
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TECHNICAL INFORMATION

2-2 Service Life Expectancy

M 2-2-1 Nominal Service Life

Pc N
TBI MOTION define the nominal service life of Ball Spline as l Te
90% of the average running distance before flaking within in
the Ball Spline on the same manufacture cycle. Please note
that the nominal life expectancy is only for reference use.

Fig 2.2.1

MW 2-2-2 Calculating Nominal Service Life

The factors which influence the service life for Ball Splines can be attributed to three main aspects,

the torque, radial load and moment. The influence of each aspect can be calculated through

equations (7) to (10).

Under a Torque Under both a torque and radial load applied
simultaneously

3
L= Jr-fe i] - 50 ....(7) In this case, calculate the equivalent radial
fw Te

load to determine service life by equation (9).

Under a Radial Load

3
, Pe=po. —2- 1€ 10 (9
Lo M~LJ'50 ®) v+ BCD - cosa
Iw Pc ) 7 Pe : Equivalent radial Load (N)
cosat : Contact Angle
L Nominal Service Life (k 72 Number of Loaded Rows of Balls
- Nominal Service Lire (km) BCD : Ball Center to Center Shaft Diameter (mm)

Cr 1 Basic Dynamic-Torque (N-m) (See Table 3.1.1)

Te : Calculated Torque Applied (N-m)
C : Basic Dynamic-Load Rating (N)

Pc : Radial Load (N) Under a moment on a spline nut or two closely

fr - Temperature (See Fig 2.2.2) attached to one another

fo: Contact (See Table 2.2.1)

fu - Load Factor (See Table 2.2.2) Obtain the equivalent radial load using the
equation,

and determine the service life by equation (10).

Under both a moment and radial load applied ~ Pu =K M ....(10)
simultaneously Py : Equivalent Radial Load (N)(Moment Applied)

o K': Equivalent Factor (See Table 2.2.3)
Calculate the service life from the sum of the ;- Applied Moment (N-mm)

radial load and the equivalent radial load. However, M should be within the range of the
stacic permissible moment.
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Calculating Nominal Service Life

Once the nominal life (L) is obtained, if the stroke length and the number of reciprocal operations

are consistent, the service life in hours can be obtained by using the following equation.

3
L0 .
Lh = 5T 60 ls : Stroke Length (m)

Temperature Factor (f;)

When the Ball Spline operates in an environment
which the temperature reaches 100°C or
higher, considering that the heat may adversely
affect the operation of the Ball Spline. To avoid
malfunction under extreme temperature, Fig
2.2.2 should be taken into consideration. In
addition that the material of Ball Spline should
be heat resistant and custom made when use

under extreme environment.

# Please inform TBI sales for upgrading the material for the operation
environment exceeds 80°C for the reason that the materials of seal
and retainers should be upgraded to sustain the high-temperature

Contact Factor ()

When one or multiple Spline nuts are mounted
on the Spline shaft closeley , their linear
motion is affected by moments and mounting
accuracy, resulting in nonuniform load
distribution. When closely linked spline nuts are
used, multiply the basic load rating ( C or Co)

by one of the contact factors specifiedbelow.
#If a nonuniform load distribution is expected, as in large
equipment, take the contact factor explained in Table 4 into account.

Table 2.2.1 Contact Factor (fo)

No. of Spline nuts Linked fe
2 0.81
3 0.72
4 0.66
5 0.61
In Normal Use 1.0

Ln : Service Life in Hours (h)

n1 : Number of Reciprocal Operations per Minute (min)

10 I
> 09 i
£ o8 e N
&
5 07
5
T 0.6/ B =
g 1
g 05 !
°
100°C 150°C 200°C
Raceway Temperature

Fig 2.2.2 Temperature Factor ( f)

Load Factor (f,)

The operation of reciprocal machines is likely
to cause vibration and impact. It is difficult to
determine the rating of vibration, impact in the
event of vibration, and repeated impact during
high speed operation, and triggering and
ceasing of operation. Therefore, when loads
exerted on a linear-motion or operation velocity
and vibration is extreme.Take the basic load
rating (C or Co) and multiply the figure shown in

table 2.2.2

Table 2.2.2 Load Factor (fw)

Vibration Impact Velocity (V) Jw
Medium %e‘i‘“\;“é\/;'gﬁt/ys 15-20
ey rligh ‘2’%'0:12’ 20-35
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TECHNICAL INFORMATION

2-2 Service Life Expectancy

H 2-2-3 Calculating the Average Applied Load

The applied load fluctuates during the operation, for instance the applied load is different during
the activities of an industrial robotic arm, industrial robot arm initiates with a workpiece and returns
without one, the Ball Spline nut receives variable loads. The fluctuation of applied load influence
the service life of Ball Spline, therefore the calculation of service life must take such fluctuation
into consideration. When the service life of a Ball Spline with variable load is equal to the one with
certain load then that certain load is called the Mean Load.

The Equation is as below

Pm i Mean Load (N)
s n Pn : Fluctuating Load (N)
Pm= V- -2, (Pn-Ln) L:Total Stroke

Ln : Stroke under Load Pn (mm)

For Loads That Change Stepwise For Loads That Change Monotonically
3 3
Pm= \/1T(P? Li+ P - L2....Ph - La) Pm= \/%(P?-Lw P Le...P5 - La)
Pm : Mean Load (N) Pmin : Minimum Load (N)
Pn : Fluctuating Load (N) Prmax 1 Maximum Load (N)

L : Total Running Distance (mm)
Ln : Running Distance Under Load Pn (mm)

- Sl Prmax
I'. ..Pm N .----...-.E’T..-,--......-..---
g - - :Pz 2 ?
3 ‘ <
3 3
" . "
i, A ] -
: = Pmin
L1 L2 | Ln
Total Running Distance (L) Total Running Distance (L)
Fig 2.2.3 Fig 2.24
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For Loads That Change Sinusoidal
(@) Pm = 0.65 Prrax

Prmax

(b) Pm = 0.75 Prmax

Prmax

i =t g o i Pm
| i el
3 z
Total Running Distance (L) Total Running Distance (L)
Fig 2.2.5 Fig 2.2.6
M 2-2-4 Equivalent Factor
Table 2.2.3 Equivalent Factor
Equivalent Factor : K Equivalent Factor : K
Model No. Model No.
One Spline Nut | Two Spline Nuts One Spline Nut | Two Spline Nuts
SL 06 0.577 0.065 SG 006 0.577 0.065
SL 08 0.577 0.059 SG 008 0.577 0.059
SL10 0.418 0.047 SG 010 0.418 0.047
SL13 0.360 0.043 SG 013 0.36 0.043
SL16 0.229 0.033 SG 016 0.229 0.033
SL20 0.201 0.029 SG 020 0.229 0.032
SL 25 0.154 0.023 SG 025 0.181 0.026
SL 30 0.126 0.021 SG 030 0.152 0.024
SL 40 0.110 0.016 SG 040 0.13 0.019
SL50 0.109 0.013 SG 050 0.1 0.015
SO 06 0.505 0.072
SO 08 0.400 0.061
SO 10 0.308 0.052
SO 12 0.253 0.046
SO 15 0.219 0.040
SO 20 0.186 0.031
SO 25 0.154 0.026

www.thbimotion.com.tw
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TECHNICAL INFORMATION

2-3 Calculating the Service Life

Horizontal Application

A 300 mm long Ball Spline supported by two fixed nuts in a horizontal application, the load of the
Spline falls vertically downward on the fixed side with 30 mm away from the center of ball spline
with the gravity force of W = 30 kg. The figure is shown as Fig 2.3.1

Lmax=400
Lmin=100 Spline nut A |
, i |
A 5 ! ‘
— &— - | TG - S = - — -
% I E
W Il
Pal 200 | Spline nut B
30
s
G-
w
Fig 2.3.1

A.Calculates the Spline Shaft Strength

The presented structure of ball spline is an extended bridge, it is designed to absorb torque,
therefore, the maximum bending load occurs on Spline nut A :

Maximum Bending Moment M =30 - 9.81 - 400 = 117720 N-mm

Maximum Torsion Moment T =30-9.81- 30 =8829 N-mm

For Ball Spline shafts subjected to the simultaneous application of torsion and bending loads, thus
the calculation should include Equivalent Bending Moment, Me and Equivalent Torsion Moment Te :

2 _2
[ 2 _2
=M + N;"'T = 117885 N-mm Te= M +T =118051 N-mm

TE > ME

S Te=Ta Zp

2 Zp = Te/Ta = 118051/49 = 2409.2 mm’

According to figure of cross section showed on the spline (Table 2.1.2, 2.1.3), the minimum diameter,
25mm is required in order to gain enough strength of Ball Spline, therefore, SLF25 matches the
requirement above thus choose SLF25.

Me

B.Calculating the Mean Load

When the shaft extension reached Lmax = 400 mm, it reaches it’ maxima load ( Pmax )

When it retrieved back to Lmn = 100mm, it absorbed the minimum of load ( Prmin )

According to mechanics it allows us to acquire the maximum and minimum Radial Load of Nut A
and nut B :

Pamax = 30 + 9.81 - (400+200)/200 = 882.9 N Pemax = 30 + 9.81 - 400/200 = 588.6 N

Pamin = 30 - 9.81 - (100+200)/200 = 4415 N Pemin = 30 - 9.81 - 100/200 = 147.2 N

When the movement of Ball Spline occurs, the load on the spline is gradual and repeated,
according to Fig 2.2.4 the equation of the load on ball spline is shown as :
Pam = 1/3 ( PAmin + 2PAmax ) = 735.8 N Pem = 1/3 ( PBmin + 2PBmax ) = 4415 N

The nuts receive both torsion and bending load simultaneously, therefore assuming that the torsion
distributes equally on the nuts. The equation for torsion is shown as T':
T'=T/2 =30-981-30/2 = 4414.5 N-mm
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The equivalent factor Pe ( B12, equation (9) ) :

Pe=Pm +.L
v-dp-cosa
4 - 44145 4 - 44145
PAE=735.8 +m =990.2N PBe=441.5 +4m =695.9 N

C.Service Life Ball Spline

3
. _(fT-JfC C _ Factors w
Nut A life La = e m] 50 = 14518 km 1+ Ternperature = 1 o
, Sc: Friction =1 &
f1-/c C 50 = 41829 k fw:load =15 =
NutBlife L =|*—2 > .~ | . = ’ ) 3
e T A PBE] ™ C:Coa=9835N >

The service life of Ball Spline correlates with nut A and the service life is 14518 km by estimate.

Vertical Application

A 1200 mm long ball spline with stroke of 1000 mm is mounted on a working platform supported
by two fixed nuts on both end. The geometry is shown as Fig 2.3.2

The point of drive force F is X1 = 50 mm, from the center of Ball Spline, the weight platform Wi is 27
kg, the center of the weight is X2 = 300 mm, away from the center of ball spline, the working cycle
of platform is a carriage of Wz = 5 kg, with a downward movement for 5 sec and holds for 10 sec,
then elevates for 5 sec and holds for 10 sec to unload the carriage repeatedly. The center of gravity
of carriage is Xs = 500 mm, from the center of ball spline, the travelling of velocity is shown as Fig
232

\
X1
\
(m/sec) . :
Loading cycle W
. =oadngeyele
0.25 el ’JW
xi| \
]
N =& uv B
1 3 1 t(sec) L
Drive F L1 L]
S Force |
Velocity diagram L ‘
Fig 2.3.2
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TECHNICAL INFORMATION

2-3 Calculating the Service Life

A. Analysis on Different Stage of Exertion

Inertial force occurs when a platform is in working modes, drive force is the source of the inertial
force.

Inertial force of a m/s’in accelerated ascent and decelerated decent : F = W - (9.81+a)
Inertial force of Constant velocity in acceleration and deceleration : F = W - (9.87)
Inertial force of a m/s’ in accelerated decent and decelerated ascent : F = W - (9.81-a)

Below are the equations of the bending force absorb by the nuts during acceleration, constant
velocity, deceleration while ball ascent and decent.

(1) Without carriage (Acceleration while decent)
Mda = Wi + (9.81-a) + 300 + Wi + (9.81-a) - 50 = 90342 N-mm

(2) Without carriage (Constant velocity while decent)
Mdc = Wi - (9.81) + 300 + Wi + (9.81) + 50 = 92704.5 N-mm

(3) Without carriage (Deceleration while decent)
Madg = Wi + (9.87+a) - 300 + Wi -+ (9.81+a) - 50 = 95067 N-mm

(4) With carriage (Acceleration while ascent)
Maa = Wi+ (9.81+a) - 300 + Wi+ (9.81+a) - 50+ W2 - (9.81+a) - 500 + W2 - (9.81+a) - 50 = 122732 N-mm

(5) With carriage (Constant velocity while ascent)
Mac = Wi + (9.81) » 300 + Wi - (9.87) - 50+ W2 + (9.81) + 500 + W2 + (9.81) + 50 = 119682 N-mm

(6) With carriage (Deceleration while ascent)
Mad = Wi+ (9.81-a) - 300 + Wi+ (9.81-a) * 50+ W2 - (9.81-a) - 500 + W2 - (9.81-a) + 50 = 116632 N-mm

B. The Calculation of Spline Strength

The presented structure of ball spline is supported by two fixed nuts on both ends with an bridge
of absorbing bending in the middle. it designed to absorb torque. According to mechanics the
Maximum bending load occurs on the supporting end. The Maximum Bending Moment should
occur at the end of acceleration.

Maximum Bending Moment M = 122732 N-mm
.. Z = M/oa = 122732/98 = 1252.4 mm’

According to figure of cross section showed on the spline, the minimum diameter 25 mm is required

in order to gain enough of strength for Ball Spline, therefore SLF25 matches the requirement above
thus choose SLF25.
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C. Calculating the Mean Load

The nuts and spline mainly affect by the force of bending, therefore converting the force of bending
into rail load by using (B12, equation(10)).

Ph=K-M

According to Table 2.2.3, when joint two SLF25 nuts, The equivalent factor K = 0.023

Paa = 0.023 - 90342 = 2078 N Paa = 0.023 - 122732 = 2822.8 N
Pac = 0.023 - 92704.5 = 21322 N Pac = 0.023 - 119682 = 2752.7 N
Pas = 0.023 - 95067 = 2186.5 N Pad = 0.023 - 116632 = 2682.5 N

The average load in every time peroid can be calculate as Pm :
Pm : Average Load (
1 & s Pn: Load in variable (N)
Pm = ,/—L' 2 (Pn- Ln) L : Total service distances  (mm)
n=1 . H H
Ln : Pn Service distances (
under loading

o]
0

(7]
T

=
@

\/W {125 - 2078"+ 750 - (2132.2)'+125 - (2822.8)+750 - (2752.7) +125 - (2682.5) }

=24816N

D. Analysis of Ball Spline Service Life

3
Service Life La= [/ _C ). 50=920km

fw Pm

S Temperature = 1
fec: Friction =1
fw:lLoad =15
C:Coa=9835N
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TECHNICAL INFORMATION
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2-4 Determining the Preload

The preload, a significant factor that influence the accuracy, load capacity and rigidity of Ball Spline
during operation. Therefore, it is very important to determine the most appropriate size of the
clearance for your requirements. The size of the clearance is standardized for each type, enabling
the one best-suited for operating conditions to be selected.

M 2-4-1 Clearance in the Rotational Direction

With the Ball Spline, the sum of clearances in the circumferential direction is standardized as the
clearance in the rotational direction. Clearance in the Rotational Direction. (BCD)

H 2-4-2 Preload and Rigidity

The preload is the load applied to balls prior to use for the purposes of eliminating angular
backlash (clearance in the rotational direction) and improving rigidity. The application of a preload
can eliminate angular backlash in the Ball Spline in accordance with the level of applied preload,
and can improve rigidity. Fig 2.4.2 shows the amount of displacement in the rotational direction
when a rotational torque is applied. As shown in Fig 2.4.2, the effect of pre-loading continues until
the torque becomes

Fig 2.4.2 2.8 times greater than the preload applied. Compared with a setting without a preload, the
displacement at the same rotational torque is half of the one with a preload and the rigidity is twice
as great.

. Preload PO

o

i

i

i

i

i

i

i

i

i

i

—

N
5

- Preload P1
|~ Preload P2

T
i
4
Angle of Rotation
_—b
o

i 3 r
| -
AN -

i Torque (N - m)
i -~

i

TO : Preload

Fig 2.4.1 Fig 2.4.2
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H 2-4-3 Operating Conditions and Determination of the Preload Level

Table 2.4.1 presents guidelines for determining the appropriate clearance in the rotational direction
for different operating environment. The rotational clearance of the Ball Spline significantly affects
the accuracy and rigidity of the Spline nut. Therefore, it is critical to select the clearance best suited
to the intended uses of the Ball Spline. Normally, the Ball Spline is preloaded. When it is subjected
to repeated swiveling and reciprocal linear motion, the system receives heavy vibration and impact.
In such an environment, preload prolongs the service life and improves accuracy.

Table 2.4.1 Guidelines for Determining an Appropriate Ball Spline Clearance according the Rotational Direction.

Preload Operating conditions Applications

e Construction-work-vehicle steering
shaft.

e Spot-welding-machine shaft.

e Automatic-lathe-tool rest
indexing shaft.

e High rigidity is required.Vibration
Medium and impact are severe.

Preload P2 | e The moment load must be borne by

a single spline nut.

o]
0
(7]
T
=
@

c
o
k¥ e Industrial robot arm Various
[ e Hanging loads and moments are automatic.
g aoplied ® |oaders.
.2 |Light Preload bpuec. : e Automatic-painting-machine
E e High position accuracy is :
2 P1 : guideshaft.
2 required. Co : :
< : o Electric-discharge-machine spindle.
£ e Alternate loads are applied. o Press die-set quideshaft
g o Drilling-machine spindle.
§ e Various measuring instruments.
= e Automatic drafting machine.
o e Smooth movement should be 2
; . . e Shape-measuring instrument.
achieved with only a low magnitude
No Preload e Dynamometer.

PO of force. e Wirewinder.

e Torque is continually applied in a o Automatic arccutter

given direction. e Honing-machine spindle.
e Automatic packing machine.

Table 2.4.2
Nomizzlg?:meter No Preload PO Slight Preload P1 Medium Preload P2
6‘8‘10‘12‘13 -2 ~+1 -6 ~-2 -
SR 2 41 6~ -2 -9~ -5
25 30 -3 ~+2 -10 ~ -4 -14 ~ -8
40 50 -4 ~42 -16 ~ -8 -22 ~-14
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TECHNICAL INFORMATION

2-5 Accuracy

M 2-5-1 Accuracy Grade

The accuracy of the Ball Spline is determined by the spline-nut and thus divided into three accuracy
grades of Normal (N), High (H), and Precision (P).

[/ [k 251 |a]e [ Teezsz]e]
— Nut body
A Ol zs7la

Part-mounting

; Part- i
portion art-mounting

portion

Supporting
portion

Supporting
portion

Table 2.5.4]A[B]
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W 2-5-2 Accuracy Specifications
Tables 2.5.1~2.5.4 indicate the tolerance of callout of the Ball Spline.

Table 2.5.1 The tolerance of Spline Nut on the Support Unit Unit : pm
Nominal
Diameter 12,13,
e 6,8 10 15, 16, 20 25, 30 40, 50
Length (mm)
Above Below N H P N H p N H P N H P N H p
- 200 72 | 46 | 26 | 59 | 36 | 20 | 56 | 34 | 18 | 53 | 32 | 18 | 53 | 32 | 16
200 315 13389 | 57 | 83 | 54 (32| 71 |45 | 25| 58 |39 | 21 | 58 | 36 | 19
315 400 185 | 126 | 82 | 103 | 68 | 41 | 83 | 53 | 31 | 70 | 44 | 25 | 63 | 39 | 21
400 500 236|163 | 108 | 123 | 82 | 51 | 95 | 62 | 38 | 78 | 50 | 29 | 68 | 43 | 24
500 630 - - - | 151 1102 | 65 | 112 | 75 | 46 | 88 | 57 | 34 | 74 | 47 | 27
630 800 = = - | 190 | 130 | 85 | 137 | 92 | 58 | 103 | 68 | 42 | 84 | 54 | 32
800 1000 - - - - - - | 170 | N5 | 75 | 124 | 83 | 52 | 97 | 63 | 38
1000 1250 - - - - - - - - - | 151|102 | 65 | 114 | 76 | 47
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Table 2.5.2 The Maximum Perpendicularity of Spline Shaft End on the Journal Ends Unit : pm

Accuracy
Nominal Normal (N) High (H) Precision (P)
Diameter (mm)
6 ‘ 8 ‘ 10 22 9 6
12‘13‘15‘16‘20 27 1 8
25 30 33 13 9
40 50 39 16 n
5
Table 2.5.3 The Maximum Radial Call Out on the Attach Surface Unit : pm ;
Accuracy -:%
Nominal Normal (N) High (H) Precision (P) °
Diameter (mm)
6 ‘ 8 33 14 8
10 41 17 10
12‘13‘15‘16‘20 46 19 12
25 30 53 22 13
40 50 62 25 15
Table 2.54 The Perpendicularity of Flange on the Attach Surface Unit : um
Accuracy
Nominal Normal (N) High (H) Precision (P)
Diameter (mm)
6 ‘ 8 17 n 8
0| 2w | » 33 13 9
15‘16‘20‘25‘30 30 16 n
40 50 46 19 13
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TECHNICAL INFORMATION

2-6 Lubrication

The spline nut is prelubricated prior to shipment for immediate use and the maintenance period is
varied according to the operating conditions. TBI suggested that under normal operation condition
please lubricate your TBI Ball Spline after 100 Km (6-12 months) of operation. Apply lubricant within
the nut body or on the groove of Spline shaft.

2-7 Material and Surface Treatment

Provides customize material and surface treatment in order to meet extreme operation condition.
Please contact service window for customized surface treatment and material.
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2-8 Precautions of Ball Spline

M 2-8-1 General Maintenance

(1) Disassemble ball spline without supervise of certified engineer will cause malfunction of the ball
spline.

(2) Gravity causes the spline nut slides when lining the ball spline, handle with care.

(3) Do not hammer, free fall the ball spline, such action will damaging the ball spline and might
hinder the performance of ball spline.

(4) Prevent debris, scraps from intervene the ball spline cause it will decrease the performance to
ball spline or lead to malfunction.

(5) Prevent the ball spline operates under extreme condition. Contact service window when the TBI
MOTION ball spline is intend to use under extreme condition.

(6) Coolant might cause malfunction on the ball spline, please consult certified engineer for the use
of coolant.

(7) Clean attached debris and scraps before relubrication.

(8) Please consult certified engineer when the ball spline is designed to operate under frequent
vibration, vacuum, extreme high and low temperature condition.

(9) Please consult certified engineer when mounting a through hole on the flanged ball spline.

M 2-8-2 Lubrication

1) Remove anti-dust oil before seal the ball spline with grease.

2) Prevent mixing of different kind of grease, it will cause unexpected chemical deform.

3) Please contact certified engineer for consulting the use of grease when the ball spline is
designed to operate under frequent vibration, vacuum, extreme high and low temperature
condition.

(4) Please consult certified engineer for the use of non-certified grease.

(5) When using motor oil to serve the purpose of lubrication, it might cause performance declining
due to the improper installation, please consult certified engineer.

(
(
(

M 2-8-3 Storage

Prevent extreme temperature and humidity while storing the ball spline, please use certified seal
and storage in a horizontal position.

www.tbimotion.com.tw  B27

o]
0
(7]
T
=
@




TBI MOTION BALL SPLINE

2-9 Mounting

H 2-9-1 Tolerance on Support Unit

Ball spline nut and its support unit is bore to minimize the clearance. If high accuracy is not
required, then a clearance fit can be used.

Table 2.9.1
Condition Tolerance within Support Unit
General Operation Condition H7
Operation Under Minimize of Axial Clearance J6

H 2-9-2 Installation of Ball Spline

The installation of the Ball Spline is shown as Fig 2.9.2. Though the strength of mounting is not
strictly required, but it has to be certain that the spline shaft firmly fixed on the support unit.

aulds |jegq

Table 2.9.2  Sample of Spline-Nut Assembly

i

SLT,SOT
(C-Ring Type)

SLF
(Flange One- Stage Type)

SOF
(Flange One- Stage Type)

SGF
(Flange One- Stage Type)
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H 2-9-3 Installation of Spline Nut

When installing a spline nut into the spline shaft, use a jig shown in Fig 2.9.1 to insert the spline with
care.

/\;C
D-05
|
\‘\
[ n
B
[
= v1)
[ Q
\1\ =
Ll 0
\‘\ -%
 — =]
| 1, )
D
C
UL
Fig 2.9.1
Table 2.9.3 Specifications of the jig Unit : mm
Model ez 6 8 10 | 13 | 16 | 20 | 25 | 30 | 40 | 50
Diameter
sL di 50 | 70 | 85 | 15 | 145 | 185 | 230 | 280 | 370 | 465
Model Nowioa 6 | 8 | 10| 12| 15 | 20| 25 | - : :
Diameter
S0 di 50 | 70 | 85 | 105 | 10 | 160 | 205 | - . -
Model ez 6 8 10 | 13 | 16 | 20 | 25 | 30 | 40 | 50
Diameter
SG di 50 | 70 | 85 | 15 | 145 | 185 | 230 | 280 | 370 | 465

www.tbimotion.com.tw
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TBI MOTION BALL SPLINE

3-1 Nominal Model Code of Ball Spline SL Series

M 3-1-1 Nominal Model Code

TBI MOTION Ball Spline is classified into interchangeable and non-interchangeable types. Their
dimensions are the same; the only difference between two types is that for non-interchangeable
series, TBI MOTION will finish every process in the production line to meet customers'
demands. Interchangeable nuts and shafts can be freely exchanged and the standard preload
is PO. Customers could adjust the preload by changing the steel balls inside of the nut by
themselves. It is very convenient for customers to have TBI MOTION Ball Spline in inventory
and make the preload and end machining by themselves. TBI MOTION is proud of internal
quality control process which is under strict international regulation.

Non-interchangeable Type Code :

SLF 006 T2 NN S -
|

500 -
|

|
@ 6 ® @

PO -

B2 + N3 N3
| | |

@ ® ® ® ® W)
O] ® ® ®
Spline Nut Nominal Diameter ~ Groove Flange Type
SLF : Flanged Unit: mm T2 : 2 Rows N : Round (No Symbol When
SLT : Cylindrical T4 : 4 Rows Itis Without the Flange)
® @
Accuracy Grade of Spline Shaft Spline Shaft Type Overall Length of Spline Shaft
N : Normal S : Solid Unit : mm
H : High H : Hollow
P : Precision
® ®
Preload Value Number of Spline Nut Nut Surface Treatment
PO : No preload S : Standard

(Leave blank if only one nut is required)
Ex : Install two spline nuts on a shaft.B2

P1: Light preload

B1: Black Oxidation

P2 : Medium preload

)

Shaft Surface Treatment
S : Standard

B1: Black Oxidation

N7 : Hard Chrome Plating

P : Phosphating

N3 : Nickel Plating

N4 : Raydent

N5 : Chrome Plating

% No symbol required when plating is not needed

B30
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N1 : Hard Chrome Plating
P : Phosphating

N3 : Nickel Plating

N4 : Raydent

N5 : Chrome Plating




Nominal Model Code for Interchangeable SL Type
Interchangeable Type of Spline Nut :

SLF 006 T2 N+ N
|

O] ® ® ® ®
O] ® ® ®
Spline Nut Nominal Diameter ~ Groove Flange Type
SLF : Flanged Unit : mm T2 :2 Rows N:Round (No Symbol When It is
SLT : Cylindrical T4 : 4 Rows Without the Flange) g
® s
Nut Surface Treatment =
S : Standard @

B1: Black Oxidation

N1: Hard Chrome Plating
P : Phosphating

N3 : Nickel Plating

N4 : Raydent

N5 : Chrome Plating

Interchangeable Type of Spline Shaft :

SC 006 T2 NS -
|

| | [ |
@ ® ®

500 + N3
|

O] ® ® @
O] @ ® O]
Nominal Model Code Nominal Diameter ~ Groove Accuracy Grade of Spline Shaft
Unit: mm T2 :2 Rows N : Normal
T4 : 4 Rows
® ® @
Spline Shaft Type Overall Length of Spline Shaft Nut Surface Treatment
S : Solid Unit : mm S : Standard
H : Hollow B1: Black Oxidation

N1: Hard Chrome Plating

P : Phosphating

N3 : Nickel Plating

N4 : Raydent

N5 : Chrome Plating

B31
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TBI MOTION BALL SPLINE

3-1 Nominal Model Code of Ball Spline SL Series

SLF, SLT Spline Shaft Cross-Sectional Shape

Table 3.1.1, 3.1.2 indicates the cross-section of spline shaft. When the shaft end is round pillar type

the minor diameter must not be greater than the diameter of groove ridge.

e'o ohs = (Dé 6'0 — T~ (bé
AN
/ /
/ \ / \
( _ J ( _ J
o \ / \ |
S \ / \ /
(7]
=2 ~ “
= >~ 1l = >~ 1
(1]
D=20 D =25
Solid Spline Shaft
Table 3.1.1 Solid Spline Shaft Cross-Sectional Shape Unit : mm
Nominal
Diameter) ¢ 8 0 | 13 | 16 | 20 | 25 | 30 | 40 | 50
Stats
Inner Diameter @d 5.25 7.27 8.97 11.82 | 1472 | 1863 | 23.43 | 2853 | 373 | 47.05
Outer Diameter @D h7 6 8 10 13 16 20 25 30 40 50
Weight (kg/m) 0.22 0.39 0.6 1.03 1.56 2.44 38 5.49 9.69 15.19
Ball @ 1.5 1.5 2.381 2778 | 2778 3.175 3.5 3.5 6.35 7144
Tolerance pm 0 0 0 0 0 0 0 0 0 0
M -15 -15 -18 -18 -18 -21 -21 -25 -25 -30
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/ \ |
\ ~ -y
e Vs o
_ = J~_ | _ °
=
(]
D=20 D=25
Hollow Spline Shaft
Table 3.1.2 Solid Spline Shaft Cross-Sectional Shape Unit : mm
Nominal
Diameter| ¢ 8 10 13 16 | 20 | 25 | 30 | 40 | 50
Stats
Inner Diameter @d 2 3 4 7 8 10 15 16 20 26
Outer Diameter @D h7 6 8 10 13 16 20 25 30 40 50
Weight (kg/m) 0177 033 0.506 | 0.872 1.25 1.82 292 393 6.75 14
Ball @ 1.5 15 2381 | 2778 | 2778 | 3.175 35 35 635 | 7.144
Tolerance um 0 Y v 0 0 0 0 0 0 0
M -15 -15 -18 -18 -18 -21 -21 -25 -25 -30
www.tbimotion.com.tw B33



TBI MOTION BALL SPLINE

3-1 Nominal Model Code of Ball Spline SL Series

SLF Series Specifications

sy 45°

4-@X through hole
JY Hole depth Z

aulds |jegq

4-@X through hole
@Y Hole depth Z

(Four Starts] Type : 40 ~ 50

4-@X through hole
@Y Hole depth Z

(Two Starts] Type : 08 ~ 16 ~ 20

AT
4‘3’;

4-@X through hole
@Y Hole depth Z

(Four Starts] Type : 25~ 30

Diameter Spline Nut Dimension
Model No. d Row Oil Hole Mounting Hole

h7 D L A B F Q w R
SLF006 6 2 14 25 30 6 75 1 22 34|65 |35
SLF008 8 2 16 27 32 8 7.5 1.5 24 34|65 |45
SLFO10 10 2 21 33 42 9 10.5 1.5 32 451 8 4
SLFO13 13 2 24 36 44 9 M 1.5 33 45| 8 | 45
SLF016 16 2 31 50 51 10 18 2 40 |45 8 6
SLF020 20 2 35 56 58 10 18 2 45 | 559554
SLF025 25 4 42 Yl 65 13 26.5 3 52 55195 8
SLF030 30 4 47 80 75 13 30 3 60 66 | 1 8
SLF040 40 4 64 100 100 18 36 4 82 9 14| 12
SLFO50 50 4 80 125 124 20 46.5 4 102 m 1175 12
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Basic Load Rating Basic Torsion SEiE e Weight
Moment
Model No. . Spline
C Co Cr Cor Ma1 Maz  |Spline Nut Shaft
kgf kgf kgf - m | kgf-m | kgf-m | kgf - m g kg/m
SLF006 137 225 0.46 0.76 0.39 3.48 36.7 0.22
SLF008 137 225 0.60 0.99 0.39 3.82 47 0.39
SLF010 285 397 1.62 2.25 0.95 8.53 100 0.60
SLFO13 396 540 2.89 3.94 1.50 12.46 17 1.03
SLF016 545 849 477 743 3.7 26.09 226 1.56
SLF020 724 1109 7.90 12.09 5.53 38.00 303 2.44
SLF025 1003 1593 21.99 43.01 10.35 68.59 458 3.80
SLF030 1160 1980 30.26 62.93 15.68 93.27 633 5.49
SLF040 2972 4033 105.37 176.05 36.59 246.34 1430 9.69
SLF050 4086 5615 179.89 304.35 51.58 42872 2756 15.19
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TBI MOTION BALL SPLINE

3-1 Nominal Model Code of Ball Spline SL Series

SLT Series Specifications

2-2Q

w
5
(7]
o
=
@ < Two row > < Four row >
Shaft diameter d = 20 Shaft diameter d = 25
Diameter Spline Nut Dimension .Keyw§y
Dimensions
Model No. d Row Oil Hole b t
D L S L1
h7 Q H8 +0.05

~0

SLT006 6 2 14 25 16.7 10.5 1 2.5 1.2

SLT008 8 2 16 27 15.7 10.5 1.5 2.5 12

SLT010 10 2 21 33 20 13 1.5 3 15

SLTO13 13 2 24 36 23 15 1.5 3 15

SLTO16 16 2 31 50 34 17.5 2 35 2

SLT020 20 2 35 56 397 29 2 4 2.5

SLT025 25 4 42 71 50.3 36 3 4 2.5

SLT030 30 4 47 80 60 42 3 4 2.5

SLT040 40 4 64 100 70 52 4 6 35

SLT050 50 4 80 125 91 58 4 8 4
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Basic Load Rating Basic Torsion e Weight
Moment
Model No. C Co Cr Cor Ma1 Ma2 Spline Nut | Spline Shaft

kgf kgf kgf - m | kgf - m | kgf - m | kgf - m g kg/m
SLT006 137 225 0.46 0.76 0.39 3.48 14 0.22
SLT008 137 225 0.60 0.99 0.39 3.82 16 0.39
SLTO010 285 397 1.62 2.25 0.95 8.53 37 0.60
SLTO013 396 540 2.89 3.94 1.50 12.46 52 1.03
SLTO16 545 849 477 7.43 3.7 26.09 130 1.56
SLT020 724 1109 7.90 12.09 5.53 38.00 188 2.44
SLT025 1003 1593 2199 43.01 10.35 68.59 285 3.80
SLT030 1160 1960 30.26 62.93 15.68 93.27 395 5.49
SLT040 2972 4033 105.37 176.05 36.59 264.34 843 9.69
SLT050 4086 5615 179.89 304.35 51.58 42872 1758 15.19
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TBI MOTION BALL SPLINE

3-2 Nominal Model Code of Ball Spline SO Series

H 3-2-1 Nominal Model Code

TBI MOTION ball Splines is classified into interchangeable and non- interchangeable types.
Their dimensions are the same; the only difference between the two types is that for non-
interchangeable series, TBI MOTION will finish every process in the production line and meet
customers' demands. Interchangeable nuts and shafts can be freely exchanged and the standard
of the preload is PO. Customers could adjust the preload by changing the steel balls inside of
the nut by themselves. It is very convenient for customers to have TBI MOTION ball splines in
inventory and make the preload and end machining by themselves. TBI MOTION is proud of
internal quality control process which is under strict international regulation.

Non-interchangeable Type Code :

SOF008 T2 DN S -
|

500 -
|

|
@ 6 ® @

PO -

B2 + N3 N3
| | |

@ ® ® ® ® W)
O] ® ® @
Spline Nut Nominal Diameter ~ Groove Flange Type
SOF : Flanged Unit: mm T2 :2 Rows D : Flange cutting (No Symbol When It is
SOT : Cylindrical Without the Flange)
® @
Accuracy Grade of Spline Shaft Spline Shaft Type Overall Length of Spline Shaft
N : Normal S : Solid Unit : mm
H : High H : Hollow
P : Precision
® ®
Preload Value Number of Spline Nut Nut Surface Treatment
PO : No preload S : Standard

(Leave blank if only one nut is required)
Ex : Two install spline nuts on a shaft : B2

P1: Light preload

B1: Black Oxidation

)

Shaft Surface Treatment
S : Standard

B1: Black Oxidation

N7 : Hard Chrome Plating

P : Phosphating

N3 : Nickel Plating

N4 : Raydent

N5 : Chrome Plating

% No symbol required when plating is not needed
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N1 : Hard Chrome Plating
P : Phosphating

N3 : Nickel Plating

N4 : Raydent

N5 : Chrome Plating




Nominal Model Code for Interchangeable SO Type
Interchangeable Type of Spline Nut :

SOF013 T2 D+ N
|

O] ® ® ® ®
O] ® ® ®
Spline Nut Nominal Diameter ~ Groove Flange Type
SOF : Flanged Unit: mm T2 :2 Rows N : Round (No Symbol When It is
SOT : Cylindrical Without the Flange) o
® s
Nut Surface Treatment =
S : Standard @

B1: Black Oxidation

N1: Hard Chrome Plating
P : Phosphating

N3 : Nickel Plating

N4 : Raydent

N5 : Chrome Plating

Interchangeable Type of Spline Shaft :

SK 008 T2 NS -
| |

| [ |
@ ® ®

500 + N3
|

O] ® ® @
O] @ ® O]
Nominal Model Code Nominal Diameter ~ Groove Accuracy Grade of Spline Shaft
Unit: mm T2 :2 Rows N : Normal
® ® @
Spline Shaft Type Overall Length of Spline Shaft Shaft Surface Treatment
S : Solid Unit : mm S : Standard
H : Hollow B1: Black Oxidation

N1: Hard Chrome Plating

P : Phosphating

N3 : Nickel Plating

N4 : Raydent

N5 : Chrome Plating

B39
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TBI MOTION BALL SPLINE

3-2 Nominal Model Code of Ball Spline SO Series

SOF, SOT Spline Shaft Cross-Sectional Shape

Solid Spline Shaft

Table 3.2.1 Solid Spline Shaft Cross-Sectional Shape Unit : mm
Nominal
Diameter| ¢ 8 10 12 15 20 25
Stats
Inner Diameter @d 5.2 7 8.9 10.9 1.6 15.7 19.4
Outer Diameter @D h7 6 8 10 12 13.6 18.2 22.6
Weight (kg/m) 0.19 0.39 0.605 0.875 11 2.02 3.1
Ball @ 15 2 2.381 2.381 2.778 3.572 4762
Tolerance pm 0 0 0 0 0 0 0
-12 -15 -18 -18 -18 -21 -21
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Hollow Spline Shaft

Table 3.2.2 Hollow Spline Shaft Cross-Sectional Shape Unit : mm
Nominal
Diameter 6 8 10 12
Stats
Inner Diameter @d 2 3 4 6
Outer Diameter @D h7 6 8 10 12
Weight (kg/m) 0.165 033 0.51 0.66
Ball @ 1.5 2 2.381 2.381
Tolerance pm 0 0 0 Y
-12 -15 -18 -18
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TBI MOTION BALL SPLINE

3-2 Nominal Model Code of Ball Spline SO Series

SOF Series Specifications

A% 950

4-@X through hole

W
= I —
)
=2
=
o
N2
H
Diameter Spline Nut Dimension
Model No. d Row Mounting Hole
D L A B E F w - |
h7 X
SOF006 6 2 12 21 20 2.7 43 20 19 34
SOF008 8 2 15 25 28 3.8 52 22 22 34
SOF010 10 2 19 30 36 4.1 59 28 28 4.5
SOF012 12 2 21 35 38 4 6 30 30 4.5
SOF015 13.6 2 23 40 40 45 6.5 31 32 4.5
SOF020 18.2 2 30 50 46 55 85 35 38 4.5
SOF025 226 2 37 60 57 6.6 10.4 43 47 55
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Basic Load Rating Basic Torsion SR el Weight
Moment
Model No. C Co Cr Cor Mai Mz | Spline Nut | Spline Shaft
kgf kgf kgf - m | kgf - m | kgf - m | kgf - m g kg/m
SOF006 72 86 0.25 0.31 0.17 119 13.9 0.19
SOF008 121 136 0.56 0.63 0.34 2.24 235 0.39
SOF010 192 219 m 1.27 0.71 423 45 0.61
SOF012 222 274 1.51 1.87 1.08 6.02 59 0.88
SOF015 426 619 3.19 4.65 2.83 15.49 77 m
SOF020 673 922 6.73 9.22 4.95 29.36 150 2.02
SOF025 142 1458 1417 18.14 9.46 56.17 255 3.10
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TBI MOTION BALL SPLINE

3-2 Nominal Model Code of Ball Spline SO Series

SOT Series Specifications

aulds |jegq

< Two row >

Shaft diameter

Diameter Spline Nut Dimension Keyway Dimensions
Model No. d Row b t
. D L s L - +0.05
~0
SOT006 6 2 12 21 124 8 2 12
SOT008 8 2 15 25 14.6 8.5 2.5 15
SOT010 10 2 19 30 18.2 1l 3 1.8
SOT012 12 2 21 35 23 15 3 1.8
SOT015 13.6 2 23 40 27 20 35 2
SOT020 18.2 2 30 50 33 26 4 2.5
SOT025 22.6 2 37 60 39.2 29 5 3
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Basic Load Rating Basic Torsion SR AT Weight
Moment
Model No. : :
C Co Cr Cot Mai Maz Spline Nut |  Spline Shaft
kgf kgf kgf - m | kgf - m | kgf - m | kgf - m s} kg/m
SOT006 72 86 0.25 0.31 0.17 119 8.9 0.19
SOT008 121 136 0.56 0.63 0.34 2.24 15.9 0.39
SOT010 192 219 m 1.27 0.71 4.23 315 0.61
SOT012 222 274 1.51 1.87 1.08 6.02 44 0.88
SOT015 426 619 3.19 4.65 2.83 15.49 59.5 m
SOT020 673 922 6.73 9.22 4.95 29.36 130 2.02
SOT025 142 1458 147 18.14 9.46 56.17 220 3.10
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TBI MOTION BALL SPLINE

3-3 Nominal Model Code of Ball Spline SG Series

H 3-3-1 Nominal Model Code

TBI MOTION Ball Spline is classified into interchangeable and non-interchangeable types. Their
dimensions are the same; the only difference between two types is that for non-interchangeable
series, TBI MOTION will finish every process in the production line to meet customers'
demands. Interchangeable nuts and shafts can be freely exchanged and the standard preload
is PO. Customers could adjust the preload by changing the steel balls inside of the nut by
themselves. It is very convenient for customers to have TBI MOTION Ball Spline in inventory
and make the preload and end machining by themselves. TBI MOTION is proud of internal
quality control process which is under strict international regulation.

Non-interchangeable Type Code :

SGF 020 T2 NN S -
|

500 -
|

|
@ 6 ® @

PO -

B2 + N3 N3
| | |

@ ® ® ® ® W)
O] ® ® ®
Spline Nut Nominal Diameter ~ Groove Flange Type
SGF : Flanged Unit: mm T2 : 2 Rows N : Round (No Symbol When
T4 - 4 Rows It is Without the Flange)
® @
Accuracy Grade of Spline Shaft Spline Shaft Type Overall Length of Spline Shaft
N : Normal S : Solid Unit : mm
H : High H : Hollow
P : Precision
® ®
Preload Value Number of Spline Nut Nut Surface Treatment
PO : No preload (Leave blank if only one nut is required) S : Standard

P1: Light preload Ex : Install two spline nuts on a shaft.B2

B1: Black Oxidation

P2 : Medium preload

)

Shaft Surface Treatment
S : Standard

B1: Black Oxidation

N7 : Hard Chrome Plating

P : Phosphating

N3 : Nickel Plating

N4 : Raydent

N5 : Chrome Plating

% No symbol required when plating is not needed

B46
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N1 : Hard Chrome Plating
P : Phosphating

N3 : Nickel Plating

N4 : Raydent

N5 : Chrome Plating




Nominal Model Code for Interchangeable SG Type
Interchangeable Type of Spline Nut :

SGF 020 T2 N+ N
|

O] ® ® ® ®

O] ® ® ®
Spline Nut Nominal Diameter ~ Groove Flange Type
SGF : Flanged Unit : mm T2 :2 Rows N :Round (No Symbol When It is

T4 - 4 Rows Without the Flange) o
® s
Nut Surface Treatment =
S : Standard @

B1: Black Oxidation

N1: Hard Chrome Plating
P : Phosphating

N3 : Nickel Plating

N4 : Raydent

N5 : Chrome Plating

Interchangeable Type of Spline Shaft :

SC 020 T2 NS -
|

| | [ |
@ ® ®

500 + N3
|

O] ® ® @
O] @ ® O]
Nominal Model Code Nominal Diameter ~ Groove Accuracy Grade of Spline Shaft
Unit: mm T2 :2 Rows N : Normal
T4 : 4 Rows
® ® @
Spline Shaft Type Overall Length of Spline Shaft Nut Surface Treatment
S : Solid Unit : mm S : Standard
H : Hollow B1: Black Oxidation

N1: Hard Chrome Plating

P : Phosphating

N3 : Nickel Plating

N4 : Raydent

N5 : Chrome Plating

B47
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TBI MOTION BALL SPLINE

3-3 Nominal Model Code of Ball Spline SG Series

SGF Spline Shaft Cross-Sectional Shape

Table 3.3.1, 3.3.2 indicates the cross-section of spline shaft. When the shaft end is round pillar type

the minor diameter must not be greater than the diameter of groove ridge.

e'o ohs = (Dé 6'0 — T~ (bé
AN
/ /
/ \ / \
( _ J ( _ J
o \ / \ |
S \ / \ /
(7]
=2 ~ “
= >~ 1l = >~ 1
(1]
D=20 D =25
Solid Spline Shaft
Table 3.3.1 Solid Spline Shaft Cross-Sectional Shape Unit : mm
Nominal
Diameter) ¢ 8 0 | 13 | 16 | 20 | 25 | 30 | 40 | 50
Stats
Inner Diameter @d 5.25 7.27 8.97 11.82 | 1472 | 1863 | 23.43 | 2853 | 373 | 47.05
Outer Diameter @D h7 6 8 10 13 16 20 25 30 40 50
Weight (kg/m) 0.22 0.39 0.6 1.03 1.56 2.44 38 5.49 9.69 15.19
Ball @ 1.5 1.5 2.381 2778 | 2778 3.175 3.5 3.5 6.35 7144
Tolerance pm 0 0 0 0 0 0 0 0 0 0
M -15 -15 -18 -18 -18 -21 -21 -25 -25 -30

B48
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Hollow Spline Shaft
Table 3.3.2 Solid Spline Shaft Cross-Sectional Shape Unit : mm
Nominal
Diameter| ¢ 8 10 13 16 | 20 | 25 | 30 | 40 | 50
Stats
Inner Diameter @d 2 3 4 7 8 10 15 16 20 26
Outer Diameter @D h7 6 8 10 13 16 20 25 30 40 50
Weight (kg/m) 0177 033 0.506 | 0.872 1.25 1.82 292 393 6.75 14
Ball @ 1.5 15 2381 | 2778 | 2778 | 3.175 35 35 635 | 7.144
Tolerance um 0 Y v 0 0 0 0 0 0 0
M -15 -15 -18 -18 -18 -21 -21 -25 -25 -30
www.tbimotion.com.tw  B49



TBI MOTION BALL SPLINE

3-3 Nominal Model Code of Ball Spline SG Series

SGF Series Specifications

aulds |jegq

[ Two Starts] (Four Starts]
Type : 06 ~08~10~13-16 20 Type : 25~30~ 40~ 50

Diameter Spline Nut Dimension
Model No. d Row Oil Hole Mounting Hole
D L A E B F W

h7 Q X
SGF006 6 2 14 27 29 | 515 4 6 1 22 3.4
SGF008 8 2 16 29 31 | 665| 4 6 15 24 34
SGF010 10 2 21 35 40 | 75 6 7 15 32 4.5
SGFO013 13 2 24 38 42 7.5 6 8.5 15 33 45
SGFO016 16 2 31 52 48 9 6 14 2 40 45
SGF020 20 2 35 60 58 | 101 8 16 2 45 55
SGF025 25 4 42 | 735 | 63 | 116 10 20 3 52 55
SGF030 30 4 47 83 73 | N5 | 10 25 3 60 6.6
SGF040 40 4 64 | 103 | 98 | 165 | 11 | 295 4 82 9
SGF050 50 4 80 | 128 | 119 | 185 | 12 39 4 102 n

# SGF06, 08, 10, 13, 16, the ball tracks of the models are produced by wire electrical discharge machining.
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Basic Load Rating Basic Torsion Stati;nlz’t:‘r:ri‘s;sible Weight
el e G cr Cor Mar Ma | Spline Nut | Spline Shaft

kgf kgf kgf - m | kgf - m | kgf - m | kgf - m g kg/m
SGF006 124 196 0.42 0.66 0.31 2.54 29 0.22
SGF008 124 196 0.54 0.86 0.34 2.82 33 0.39
SGF010 267 359 1.51 2.04 0.68 6.26 77 0.6
SGFO013 397 530 2.90 3.87 134 9.97 92 1.03
SGF016 526 795 4.61 6.95 2.97 20.55 183 1.56
SGF020 655 958 7.4 10.44 419 29.85 257 2.44
SGF025 1,042 1,891 19.69 36.66 10.45 71.82 396 3.8
SGF030 1193 2,296 26.80 52.92 15.04 97.66 560 5.49
SGF040 3,646 5,888 m.37 184.55 4530 313.75 1150 9.96
SGF050 4,991 8,131 189.33 316.42 8131 534.59 2125 15.19

www.thbimotion.com.tw
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Ball Screw

1-1 Features of TBI MOTION Ball Screw

1-2 Ball Screw Selection Precedure

1-3 Accuracy
1-4 Screw Shaft Design

C02
Cco4
Co5
(o)

1-5 Driving Torque

c17

C18

1-6 Nut Design
1-7 Rigidity

C21

1-8 Positioning Accuracy

1-9 Service Life Design
1-10 Cautions About Use of Ball Screws

2-1 Nominal Model Code of Ball Screw

2-2 Precision Ground Ball Screw Series.

2-2-1TBI MOTION Nut of Precision Ground Ball Screw Type
2-3 Rolled Ball Screw

C24
C26
C32
C36
Cc39
39

2-3-1Rolled Screws

C64
Co4

2-3-2 The Features of TBI MOTION Rolled Ball Screw.

2-3-3 Nominal Model Code of Rolled Ball Screws

Co4

2-3-4 Preload of Rolled Ball Screw

Co67

2-4 Rolled Ball Screw Series

2-4-1TBI MOTION Nut of Rolled Ball Screw Type

c68
C68

2-5 Ball Screw Weight List
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ABOUT BALL SCREW

1-1 Features of TBI MOTION Ball Screw

(1) High Reliability (2) Smooth Operation

TBI MOTION applies stringent quality The high efficiency of ball screw is vastly
control standards on every production process.  superior than conventional screws as shown in
With proper lubrication and use, trouble-free Fig 1.1.1. It takes less than 30% torque to make
operation for an extended period of time is the linear motion into rotary motion.

possible.
| I
100 1 00'5 ‘ ‘ ‘ 100 ! 00'5 ‘
z Q/ T P W/ [ -
® v 008 o | ¢ = | —
o p " ) _ Q.QQ/ Ball Screw
) 80 Ball Screw 80 / v
”m — — ~N
2 X / X O
s < N
3 60 3 6o
c C
I oS s
Sg 50 W é’ 50 Conventional Screw
0>.) 40 (|>,) 40 ‘
2 o2 ® A
(o) 30 \;’/ o 30 Q
ol @ )
£l :
20 20
Conventional Screw I
10 10 ’
0 1 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10
Lead Angle (Degrees) Lead Angle (Degrees)
Normal usage (to convert rotary Special usage (to convert linear motion
motion to linear motion) to rotary motion)

u : Friction Coefficient ( Ground Ball Screw u=0.005, Rolled Ball Screw u=0.01)

po 2zmxT T =Torque kgf - cm 1o txmxp T =Torque kgf - cm

’ P = Force kgf 27 P = Force kgf
¢ =lead cm ¢ =lead cm
n1 = Efficiency ne2 = Efficiency

Fig 1.1.1 Mechanical Efficiency of Ball Screws

C02  www.tbimotion.com.tw



(3) High Rigidity and Preload

As figure 1.1.2 shown in below, the ball screw of TBI MOTION is designed with Gothic arch groove,
which makes the screw easy to rotate even using minimum axial play. To make the rigidity more
appropriate to using condition, you can change the preload between one or two screw nuts to

reduce axial play.

S n

Fig 1.1.2 Groove Shape of TBI MOTION Precision Ball Screw

(4) Circulation Method

Fig 1.1.3 External Ball Circulation Nuts Fig 1.1.4 Internal Ball Circulation Nuts
(5) High Durability

TBI MOTION Rigidly selected materials, intensive heat treating and processing techniques, backed
by years of experience, have resulted in the most durable ball screws manufactured. (See Table1.1.1

& Fig1.1.5)

Table 1.1.1 Material and Heat Treatment
Material Hardness

Item

High-Carbon Steel o g0
Screw Chrome Molybdenum Steel HRC 58°~64

Nut Chrome Molybdenum Steel | HRC 58°~62°

Steel Ball | Chrome Molybdenum Steel HRC 62°UP

Fig 1.1.5 Heat Treatment

www.tbimotion.com.tw  CO3



ABOUT BALL SCREW

1-2 Ball Screw Selection Precedure

Load, speed acceleration, max. travel length, positioning
accuracy, required life, load condition (vibration, impact,
atmosphere), lubrication.

ﬁ Travel Accuracy j

Precision Ball Screw Industrial Ball Screw
-y " Length of Shaft Shaft Dia & Lead <
w - N
)
g Shaft End Design Dr|ve Torque Shaft End Design

> Travel J L Length of Shaft J

.

> Nut DlmenS|on

—> Rigidity Accuracy

- Positioning Accuracy

'

Forecast of Life

-
Luvrication, Dust Proofing
Accuracy (C05) Rigidity (C21)
Screw Shaft Design (C11) Positioning Accuracy (C24)
Drive Torque (C17) Life Design (C26)
Nut Design (C19) Lubrication and safety design (C32)
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1-3 Accuracy

M 1-3-1 Lead/Travel Accuracy

According to the standard of JIS,we classified our lead accuracy through E, €, eso0 and ezr, four main
regulations. As figure 1.3.1 ~ 1.3.3 shown in below, all the definition and tolerance are specified. To
test the accumulated travel deviations for grade C7 and C10, the tolerance will be chosen in random
300 mm of useful length and evaluated if it is qualified with the e300 table of 1.3.3.

Travel Length

+
Nominal Travel
AN
0
Specified Travel
S ———— T
® -
g 1
o}
(=]
)
] - E
- @2r
/
Mean Travel |
Fig 1.3.1 Diagram of Lead Accuracy(ISO 3408)
Terms Reference Definition Allowable
Travel compensation is the deduction between specified and nominal
travel in the useful travel. A slightly smaller value compared with nominal
Travel T travel is often selected by customer, to compensate for an expected elon-
Compensation gation caused by temperature rise or external load. Therefore " T " is
usually a negative value.
Note : if no compensation is needed, specified travel is the same as nominal travel.
Actual travel is the axial displacement of the nut relative to the screw
Actual Travel
shaft.
Mean travel is the linear best fit line of actual. This could be obtained
Mean Travel by the least squares method. This line represents the tendency of actual
travel.
Mean Travel Mean travel deviation is the deduction between mean travel and specified
. E o Table 1.3.2
Deviation travel within travel length.
Travel variations is the coverage of 2 lines drawn parallel to the mean
e |favel Table 132
Travel Variations ex00 Maximum width of variation within the travel length. Table 13.3
o Actual width of variation for the length of 300mm taken anywhere within Table 13.3
" the travel length.Wobble error, actual width of variation for one revolution =
(21t radian)
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ABOUT BALL SCREW

1-3 Accuracy

Table 1.3.2 Mean Travel Deviation (+E) and Travel Variation (e) (JIS B 1192) Unit : pm
Grade Cco (@] Cc2 c3 Cc5 c7 c10
Over | Incl. | +E e +E e +E e +E e +E e e e
100 3 3 35 5 5 7 8 8 18 18
100 | 200 | 3.5 3 4.5 5 7 7 10 8 20 18
200 | 315 4 35 6 5 8 7 12 8 23 18
315 | 400 5 35 7 5 9 7 13 10 25 20
400 | 500 6 4 8 5 10 7 15 10 27 20
500 | 630 6 4 9 6 1 8 16 12 30 23
E €| 630 | 800 7 5 10 7 13 9 18 13 35 25
; ::E' 800 | 1000 8 6 1 8 15 10 21 15 40 27
® ‘éﬁ 1000 | 1250 9 6 13 9 18 i 24 16 46 30
o
H % | 1250 | 1600 i 7 15 10 21 13 29 18 54 35 | £50/300 mm |+£210/300 mm
% 1600 | 2000 18 1 25 15 35 21 65 40
F | 2000 | 2500 22 13 30 18 41 24 77 46
2500 | 3150 26 15 36 21 50 29 93 54
3150 | 4000 30 18 44 25 60 35 115 65
4000 | 5000 52 30 72 41 140 77
5000 | 6300 65 36 90 50 | 170 | 93
6300 | 8000 110 60 210 | 115
8000 | 10000 260 | 140
10000 | 12500 320 | 170
Table 1.3.3 International standard of accuracy grade for ball screw Unit : pm
Ground
Ground
Grade Rolled
Cco C1 c2 c3 C5 Cc5 c7 C10
ISO, DIN - 6 - 12 23 23 52 210
€300 JIS 35 5 - 8 18 18 50 210
TBI MOTION 35 5 7 8 18 23 50 210
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M 1-3-2 Axial Play

Axial play of TBI MOTION's precision ball screw is shown below:

Table 1.3.4 Classification of Axial Play

Grade PO P1 P2 P3 P4
Axial Play Yes No No No No

Preload No No Light Medium Heavy

o

=

Table 1.3.5 Axial Play (P0) Clearance in the Axial Direction of Rolled and Ground Ball Screw Unit : mm ;.

Rolled Ball Screw Clearance in | Ground Ball Screw Clearance g

2

in the Axial Direction (max.)

et BRI the Axial Direction (max.)

@04~@14 miniature ball screw 0.05 0.015
@15~@40 middle size of ball screw 0.08 0.025
@50~@100 big size of ball screw 0.12 0.05

www.tbimotion.com.tw

co7



M3l19g ||leg

ABOUT BALL SCREW

1-3 Accuracy

M 1-3-3 Definition of Mounting Accuracy and Tolerance on Ball Screw
The main items of the mounting accuracy of ball screw are listed in below.

(1) Periphery run-out of the supporting part of the screw shaft to the screw groove.

(2) Concentricity of a mounting portion of the shaft to the adjacent ground portion of the screw
shaft.

(3) Perpendicularity of the shoulders to the adjacent ground portion of tha screw shaft.

(4) Perpendicularity of the nut flange to the axis of the screw shaft.

(5) Concentricity of the ball nut diameter to the screw groove.

(6) Parallelism of the mounting surface of a ball nut to the screw groove.

(7) Total run-out of the screw shaft to the axis of the screw shaft.

All TBI MOTION ball screws are manufactured, inspected and guaranteed to be within

specifications.
@ 0 ®) ) %)
EEE T 1A el _T1Al 19 T 1A ©
_ /T __1¢l
ii

Re i HFHI ===la—
®) “ |
Ll [F F | | (€] <

@) @ ®)

Al TF} 1l Tal a1 TEl

Fig 1.3.2 Mounting Accuracy and Tolerance(ISO 3408)
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M 1-3-4 Preload Torque

As figure 1.3.3 shown in below, it specified all the type of preload torque generated by rotating a

preloaded ball screw.

Actual starting torque
/ Negative variation values
/ of actual torque(5
g // Actual torque(3) - D N
cE) / / ___ Torque variation values(2)
7 —
w C1s
s G S
- Average actual
2 torque(4)
) ) e
o ~
=] Reference -
g | torque()  /
IQ \ ) Effective moving distance of nut
c 0 \Wm) Average actual torque(4)
o T
'*3 Effective moving distance of nut
LE Reference | - Actual torque
torque(1) —F - (max.)
R I 1 N B P
3 (+)
) B R I I \ Actual torque(3)
a>, Positive variation values
x of actual torque(5)
) Torque variation values(2)
/ Average starting torque
Fig 1.3.3 Descriptions of preload torque
Glossary
(1) Preload (5) Torque variation rate

To generate the inner force inside the ball screw to
decrease the clearence and increase the rigidity, a
set of one gage ( approximately 2 p ) larger steel
balls is filled inside the nut or two nuts which are
executing mutual displacement in axial direction.

(2) Preload dynamic torque

The dynamic torque required for continuously
rotating the screws shaft or the nuts under unload
condition and the preload has applied to the ball
screws.

(3) Reference torque

The targeted preload dynamic torque Fig 1.3.3

(4) Torque variation values

The variation values of the targeted preload torque
variation rates are specified generally based on JIS
standards as indicated in Fig 1.3.3.

The variation ratio of reference torque.

(6) Actual torque

The actual measured preload dynamic torque of
the ball screws.

(7) Average actual torque

The arithmetic average of the maximal and minimal
actual torque values measured when the nuts are
doing reciprocating movements.

(8) Actual torque variation values

After the nut doing reciprocating movements
on the effective length of the thread, the biggest
variation tested will be the actual torque variation
value, which is covered between the positive and
negative minimum value relative to the actual
torque.

(9) Actual torque variation rate

The rate of actual torque variation values in relation
of the average actual torque.

www.tbimotion.com.tw
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ABOUT BALL SCREW

1-3 Accuracy

Table 1.3.6  Permissible ranges of toque variation rates
Effective threading length mm

Reference Below 4000 4000~10000
torque kgfecm | Slenderness 1: below 40 Slenderness1: 40~1: 60 -
Grade Grade Grade

Over Incl (€0 a 2,3 G co a 2,3 G a 2,3 G

+35% | +40% | +45% | £55% | +45% | +45% | £55% | +65% - - -
6 +25% | #30% | +35% | £45% | +£38% | +38% | £45% | +50% = - =

10 +20% | £25% | +30% | £35% | £30% | +30% | +35% | +40% = +40% | +45%
g 10 25 +15% | £20% | +25% | +30% | +25% | +25% | +30% | +35% = +35% | +40%
;, 25 63 +10% | +£15% | +20% | +25% | +20% | +20% | +25% | +30% = +30% | +35%
g 63 100 = - +15% | +20% = - +20% | +25% = +25% | +30%
g Remarks : 1. Slenderness is the value of dividing the screws shaft outside diameter with the screws shaft threading length.

2. For reference torque less than 2 kgf - cm, TBI MOTION specifications will apply.

Calculation of Reference Torque Tp
The equation for computing reference torque of the ball screws is given in following :
F .
To = 0.05 (tanB)*° - 5=t
Where, Fao = Preload (kgf)
B =Lleadangle
¢ = Lead (cm)

Measurement Conditions

The measure condition as indicated in Fig
1.3.4, the preload dynamic torque will be the
multiplication of F ( The force to make the nut
stay still during rotating the screw ) and L ( The
arm of force ).

To=F-L
Measure conditions

(1) Measurment is executed under the condition
of unattached with scraper.

(2) The rotating speed during measurement
maintains at 100 rpm.

(3) According to ISO 6743-9 the lubrication ol
used should be in complience with ISO VG68.

LOAD CELL
Fig 1.3.4 Preload dynamic torque measuring method
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1-4 Screw Shaft Design

H 1-4-1 Mounting Methods
It's important to consider mounting method ( Fig 1.4.1~1.4.8 ) during your selection of ball screw
specification. If you have special requirement related with mounting method, please consult TBI

MOTION.

(Mounting Screw and Nut)

Supported

e n

N B A
Supported LQ |
=
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ABOUT BALL SCREW

1-4 Screw Shaft Design

/
Shim adjust /

c1e

(The mounting method for common types of machinery.)

Fig 1.4.10

Fig 1.4.11

Fig 1.4.12

(The mounting method for bearing in a given pretension.)

Fig 1.4.13

www.tbimotion.com.tw
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M 1-4-2 Allowable Load of Axial Direction
(1) Buckling Load

The safety of the screw shaft against buckling needs to be checked when the shaft is expected to
receive buckling loads. Fig 1.4.16 shows a diagram which summarizes the allowable compressive

load for buckling for each nominal outside diameter of screw shaft.

Calculate with the equation shown in below when the nominal outside diameter of the screw shaft

exceeds 125 mm.

Select the graduation of allowable axial load according to the method of ball screw support

method.

N.72. 4
P=o- ‘NL’ZT £ :mdL—g - 10°
Where

o= Safty Factor (o= 0.5)

E : Vertical elastic modules (E = 2.1 - 10" kgf/mm’)

I - Min. secondary moment of screw shaft sectional area

| = 6L4 dr* (mm®*)

dr : Screw shaft root diameter (mm)

L : Mounting distance (mm)

m + N : Coefficient determined from mounting method of ball screw
Floated-Floated m =51 (N=1)

Fixed-Floated m=10.2 (N=2)
Fixed-Fixed m =203 (N =4)
Fixed-Free m=13 (N=14)

(2) Allowable Tensile/Buckling Load

With shorter mounting distance, please calculate the two items describe in below :
* The allowable tensile / buckling load which equals to the derating stress.

« Allowable load of the screw's groove.

P = oA = 11.8dr (kgf)

Where,

P : Compression load (kgf)

o : Allowable tensile compressive stress (kgf/mm?)

A : Sectional area of screw shaft root bottom diameter (mm?)
dr : Screw shaft root diameter (mm)

www.tbimotion.com.tw
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ABOUT BALL SCREW

1-4 Screw Shaft Design
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Fig 1.4.16 Buckling Load vs. Nominal Diameter and Length
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1-4 Screw Shaft Design

M 1-4-3 Critical Speed
(1) Dangerous speed

To prevent the screw's natural frequency attain resonance which will occur critical speed, it's
necessary to look into the ball screw allowable rotation speed ( Below 80% of the Critical Speed ).

More detail of allowable rotation speed classified though screw diameter please refer to Fig 1.4.17.
#When g, the ratio of screw length and shaft diameter has exceeded 70, please contact with TBIMOTION to arrange the special arrangement
for production.

6042 /Eg dr 7
n=oao- 2nL“/7_A:fL_2 - 10" (rpm)

Where

o : Safty factor (o = 0.8)

E : Verticle elastic modules (E = 2.1 - 10" kgf/mm?)

I Minimum secondary torque of axial section plane

I =27 drf (mm?*)

dr : Screw shaft root diameter (mm)

g : Acceleration of gravity (g = 9.8 - 10’ mm/s")

vy : Density (y = 7.8 - 10°kgf/mm’)

A : Screw shaft sectional area (A = Ttdr’/4 mm?)

L : Mounting distance (mm)

f, A : Coefficient determined from the ball screw
mounting method

Floated-Floated f =9.7 (A =m)

Fixed-Floated f =151 (A = 3.927)

Fixed-Fixed f =219 (A = 4.730)

Fixed-Free f =34 (A =1875)

(2) Dmen value

The allowable rotation speed is regulated also by the Dm x N value (Dm : diameter of central circle
of steel ball, N : Revolution speed, rpm) which expresses the peripheral speed.

Generally,

For precision

(Ground shaft C7 to C0) For general industry (Rolled shaft)
Dm x N < 70,000 Dm x N < 50,000

If your requirement about the product will exceed the limitation, please contact with TBI MOTION to

discuss the detailed solution for the ideal product.
3% Need to use NLGI No.2 grease
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1-5 Driving Torque

M 1-5-1 Driving torque Ts of the transmission shaft

Ts = Te + To + T (in fixed speed)
Ts = Te + Te + To + Tr (when accelerating)
Tc : Acceleration torque (1)  Tr: Load torque (2)

To : Preload torque (3) Tr : Friction torque (4)
(1) Acceleration Te (2) Lead torque Te
Te = Jakgf - cm)
oo 2mn Te = sz (kgf - cm) C
60At P=F+uMg
J - Moment of inertia (kgf + cm + ) P : Aial load (kgf) =
o Angular acceleration (rad/s?) ¢ :Load (cm) 2
n : Revolutions (min™) o . »
At Starting time (sec) i : Positive efficiency )
' The efficiency when rotating motion 2

(3) Preload torque To is altered to linear motion
_ KPet . F: Cutting force (kgf)
To= Vtana -2z (kgf - cm) u : Friction
K': Internal coefficient M : Mass of moving object (kg)
(0.05 is usually adopted) g : Acceleration of gravity (9.8 m/s?)
PeL : Preload (kgf) P- / :72
T kgf -
¢ : Lead (cm) o (kot - cm)

ne: Reverse efficiency

The efficiency when linear motion
(4) Fricition torque T returns to rotating motion

Te=Te+ To+ T (kgf - cm)

Ts : Friction torque of bracing shaft

To : Friction torque of free shaft

Ty : Friction torque motor shaft
The friction torque of the bracing shaft would be affected by the volume of lubrication oil. Besides,
be careful with the excessive tight end seal may lead to unexpected over friction torque or
temperature rise.

o : Lead angle

(For reference] Moment of inertia of load (refer to
Table 1.5.1)

J=Jas + Jeu + Jw + Iy

Jss : Moment of inertia Ball screws shaft

Jeu : Moment of inertia Coupler

Jw : Moment of inertia Linear motion part

Jw : Moment of inertia Roller shaft part of motor shaft

Fig 1.5.1 Moment of inertia of load
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1-5 Driving Torque

Table1.5.1 Conversion formula for moment of inertia of load

Formula
Moment of J
inertia converted
from motor shaft
Cylinder load ”‘;LZDA
. . . Vi o 2
Linearly moving object % (g )= % (%)
Unit kg . m?
Moment of inertia during PR
deceleration M=, e
p : Density (kg/m*) p =78 - 10’ P : The moving magnitude of the linearly moving
L : Cylinder length (m) object per rotation of the motor (m)
D : Cylinder diameter (m) N/ . Rotations in longitudinal moving direction

M : Mass of the linear motion part (kg) (min’)
V' Velocity of the linear moving object (m/min)

) - J¢ - Moment of inertia in load direction
N : Motor shaft revolutions (min™)

Ju : Moment of inertia in motor direction

1-6 Nut Design

M 1-6-1 Selection of Nut
(1) Series

When making selection of series, please take demanded accuracy, intended delivery time,
dimensions( the outside diameter of screw, ratio of lead/ the outside diameter of screw) preload
and etc into consideration.

(2) Circulation type

Selection of circulation type : Please consider the efficiency of screw nut's mounting space. The
advantage of each circulation type will be specified in Table1.6.1.

(3) Number of loop circuits

Performance and service life should be considered when selecting number of loop circuits.
(4) Shape of flanges (FLANGE)

Please make selection based on the available space for the installation of nuts.

(5) Qil hole

Oil holes are provided for the precision ball screws, please use them during machine assembling
and regular furnishing.
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1-6 Nut Design

Table1.6.1 Circulation type

Model
Circulation type Characteristic
Single Nut | Double Nuts
SFNI' SFNU OFU eDelicated diameter of screw takes only little space.
Internal circulation type SFK SFI OF] eApplicable to those with smaller lead / the outside
BSH SFU diameter of the screw
eEconomy
. . SFV eApplicable to larger lead and diameter.
=Sl Gl R 7 XSV BSH OFv eApplicable for high loading purpose. ( TBI MOTION
patent nut)
. ' SFY SFJ SFA . . -
End-caps circulation type SEYA SFB eSuitable for high speed positioning

W 1-6-2 Nut Types

U, I - Type Nut
In these types of nuts, by using the internal circulator which makes the ball pass over the crest

diagonally, the ball will return to the starting point. Normally, one roll of balls will fit with one
circulation. As figure 1.6.1 specified, these types of nuts need at least one side which is completely

threading, which is applicable for smaller shaft diameter.

Fig 1.6.1 U, | - Type Nut

K - Type Nut
It applies the similar circulation as that of I-type, but circulation takes place in key slots of identical

angle for different circulation. (see Fig 1.6.2)
/ % e
/

[/ IS4

Fig 1.6.2 K - Type Nut
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1-6 Nut Design

V - Type Nut

Using outer circulation, the special design of circulator allows the balls to roll along the thread
direction. By so, the smoothness of circulation is increased and meanwhile decrease the mutual
collision. It's a suitable type for high speed and heavy loading.

Fig 1.6.3 V - Type Nut
Y, YA, A, J, B - Type Nut

By using thin and flexible dust cap on both side, the performance of wiping had been enhanced.
Moreover, the enhancement of circulation structure increase both the function of high rigidity and
speed.

FLCRO000000NN 1000000000¢
pve A
ul S|
Fig 1.6.4 Y, YA, A, J - Type nut Fig 1.6.5 B - Type Nut
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1-7 Rigidity

Excessively weak rigidity of the screw's peripheral structure is one of the primary causes that result
in lost motion. Therefore, in order to achieve excellent position accuracy for the precison machines
such as NC working machines and etc, axial rigidity balance as well as torsional rigidity for the
parts at various portions of the transmission screw have to be taken into consideration at time of

designing.

Static Rigidity K

The axial elastic deformation and rigidity of the transmission screw system can be determined by
the formula below.

K= 2 (kgf/mm)
P : Axial load (kgf) borne by the transmission screw system

e : Axial flexural displacement (mm)
1 1 1 1

Mmaiog |jeg n

K:TS+W+K_B+}QT(mm/kgf)
Ks : Axial rigidity of screw shaft (1)  Ks : Axial rigidity of support shaft (3)
Kn @ Axial rigidity of nut (2) Ku : Axial rigidity of installation (4)

(1) Axial rigidity Ks and displacement &s

_P
Ks= 5 (kgf/mm)

P : Axial load (kgf)
For places of Fixed - Fixed installation  For places other than Fixed - Fixed installation

Ssr= % (mm) Sss= % (mm)
Ess = 46s¢

& - Directional displacement at places of fixed-fixed

Sss : Directional displacement at places excluding fixed-fixed installation
A : Cross-sectional area of the screw shaft tooth root diameter (mm?)

E : Longitudinal elastic modulus (2.1 - 10" kgf/mm?)

L : Distance between installations (mm)

Lo : Distance between load applying points (mm)
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1-7 Rigidity

(2) Axial rigidity Kn and displacement &n of steel balls and nuts
Kn= ais (kgf/mm)
(a) In case of single nut

2 N1 . o
K [Q ]3 1 (mm) B : Angle of contact (45°)

d) ¢ P : Axial load (kgf)

b d : Steel ball diameter (mm)
Q= n-sing (kgf) C: Accuracy, internal structure coefficient
m : Effective amount of balls

_ Dorm
w == (each) Do : Steel ball center diameter (mm)
2 Q : Load of one steel ball (kgf) Dy= L (kgf/mm)
® n : Amount of steel ball | tanew 9
2 k : Constant determined based on material, £ :Lead (mm)
g shape, dimensions o : Lead angle
k=57-10"
6
5A X1
50 X~ NutA
o8 %51 NutB
P
Ps Po Pa P
Fig 1.7.1
(b) In case of double nuts
P Pa_ ]

Fig 1.7.2 Preloaded for the double nuts

As bearing weight of preload (Pr.) exert, there will be approximately three times of axial loading(P).
To eliminate the preload of nut b, please set the bearing weight of preload (Ps) under 1/3 of
the maximum axial load weight. Take 0.25 Ca as maximum load weight of preload. When the
displacement under the preload which equals to three times of the bearing load of the axial
direction, the value will be 1/2 of single nut's displacement.

P 3PpL_6PpL

KN = SNW  ONS2 ONS

(kgf /mm)

Ens : Displacement of single nut (mm)
Sww : Displacement of doulbe nuts (mm)
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(Explanation of the rigidity of double nuts)

As shown in Fig 1.7.1 and 1.7.2, when a preload Pe. is applied on the nut A and B both nuts A, B
would produce flexural deformations that will reach point X. If an external force P is exerted from
here, nut A moves from point X to point X1, while nut B moves from X to X2.

Then, based on the computing formula for displacement SNS of the single nut, we can obtain :

8o = aPas

Since nut A and B have the displacement of 8. = aPe>while external force (P) gave the same
displacement on nut A and B, we can obtain that &a - &0 = &o - Ss.

In other cases, if external force applied on nut A and B is P only, and cause the increase of Pa, we
will get the formula of PA-Ps =P & =0

Pa-Ps=P

& =0

For preventing the external force applied on nut B being absorbed by nut A thus decreaseing, so
when & =0

aPaT-aPpt=aPst

Par=2Pp+

Pa= \/g PrL = 3PrL
As Fig 1.7.3 shown in below, if the axial direction loading weight equals to three times of preload,
the single nut's displacement will be cut into half and gain two times stronger of rigidity.

9

Mmaiog |jeg H

GA
N
\?'\;
Ny
o P
2
W
«'5,‘\(\‘3\e
PeL 3PpL P
Fig 1.7.3

(3) Axial rigidity Ks and displacement &s of support bearing

Q : Load of one steel ball (kgf)
n : Amount of steel balls
Being the support bearing of ball screw and B : Angle of contact (45°)
meanwhile applying on precision machines, we P : Axial load (kgf)
d
a

_P
Ke= 5 (kgf/mm)

can calculate the rigidity of bevel ball bearing d : Steel ball diameter (mm)
through the formula below. . Effective stroke
5ol

s=2 [ LT mm) Q=_p  (kgf)

sm/;’[ d ] nsng
(4) Look into the nut and bearing mounting part's axial direction, the rigidity Kn and displacement
&n should aware of the requirement of high rigidity on mounting portion during the initial
machine development.

Ku= SPT (kgf/mm)
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1-8 Positioning Accuracy

Among the factors that cause feed accuracy errors, lead accuracy and feed system rigidity are the
key points for review, while other factors such as heat deformation due to temperature rise as well
as assembly accuracy for the guiding surface, etc. should also be considered.

M 1-8-1 Accuracy Selection

Table 1.8.1 shows the recommended application ranges for various ball screws accuracy classes
based on different.

Table 1.8.1 Examples of ball screws accuracy classes for different uses

Fyeplfiesidan Accuracy Grade
Cc0 C1 Cc2 a3 c5 c7 C10
Lathe X [©) O O O ©) ©)
Y O O O
Milling Machine Boring | XY O O O ©) ©)
Machine z [©) ©) ©) [©]
. XY o [©] O O
Machine Center Z o o o
e Jig Borer \Z( 8 8
= - . XY o o) o)
% Drilling Machine 7 o o
g Grinding Machine ; © 8 g g 8 8
z Electro-discharge XY o o o O O
Machine (EDM) 2) O ©) ®] ©]
- Y O [¢] O
Wire Cut (EDM) v o o) o) o) o
Punching Press XY O O @)
. ) Xy O [¢]
Laser Cutting Mathine 7 o) o)
Wood Working Machine O O ©) @)
Machines of General use and special Use O O [©) O O
= Explosure Equipments O [©)
*§ 2 Chemical Treatment O O @] @]
° _g Wire Bonder O O O
S8 Prober ) @) @) @)
g 2 Inserter O @) O O
7 PCB Driller o o o o o
As'sy O O O ©) ©)
= s Orthogonal Type Others o o o
= ;
-é ;5: Muliti-joints Type Oi;:)rls S g 8 =
SCARA Type O O ©] @]
Machines for Steel molding ©] O O
Injection Molding Machines (@] O O
Three-Dimensonal Measuring Machines O O O
Business Machines ©] ©) O
Pattern Image Machines O O
Nuclear Rod Control O O ©]
Mechnaical Snubber O O
Aircrafts ©) ©]
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H 1-8-2 Countermeasure Against Thermal Displacement

Thermal displacement of the screw shaft results in deterioration of the position accuracy. The
magnitude of the thermal displacement is calculated as follows :

Afl=o-At-L

A\ ¢+ Thermal displacement

o+ Coefficient of thermal expansion

/At : Temperature rise (deg) at screw shaft

L : Effective length of screw thread

Namely, the screw shaft develops elongation of 12 um per 1 m when the temperature rises by
1°C. The ball screw, which lead has been machined to high accuracy, may fail to meet high level
requirments because of the thermal displacement due to temperature rise. As high speed is applied
during ball screw usage, the heat will rise as well and cause more influence.

Mmaiog |jeg n

The thermal displacement countermeasures for ball screws include the following :

(1) Control of heat generation

e Optimization of preload
e Correct selection and supply of lubricant
e Increase in ball screw lead, with reduced rotation speed

(2) Forced cooling

e Hollow screw shaft to allow cooling fluid to flow through
e Cooling of screw shaft exterior with cooling oil or air

(3) Aviod influence of temperature rise

Warming up the machine through high speed to attain the stable temperature :

e Operates after the temperature become stable

® Pre-tension on screw shaft

e Preset a negative value on target value of the cumulative lead.
e Use the closed loop for positioning
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1-9 Service Life Design

M 1-9-1 Service Life of Ball Screws

Even the ball screw is used under correct conditions, it would still fail after a period time of usage.
From the beginning to the unusable condition of ball screw, this period of time is called service
life of ball screw, which is generally classified into the fatigue life when delamination phenomenon
occurs and the accuracy deterioration life caused by wear-out, etc.

M 1-9-2 Basic Static Load Rating Coa

The basic load rating is an axial static load which will produce a permanent deformation at contact
points of the steel balls to ball grooves equal to 0.01% of ball diameter.

M 1-9-3 Basic Dynamic Load Rating Ca

The basic dynamic load rating is an axial load which allow 90% of a group of identical ball screws
(rotated under the same condition) to rotate without flaking for 10° revolutions. This basic dynamic
load rating is shown in the table of dimensions.

Relation between load and service life La = [%]3 L : Service life P : Load

M 1-9-4 Fatigue Life
Average load Pe

(1) When axial load keeps changing, please calcuate in order the average load for the equivalent
fatigue life under different load condition changes. (see Table 1.9.1)

(Pe: Piniti+ PInoto +.. + PEnatn )% (kgf)

niti+nata+.. +atn

Axial Load (kgf) Rotating Speed (min’) Time(%)
P1 nl 11
p2 n2 t2
P.n n'n fn

But, t1 + t2 + t3 +..+ tn = 100

Table 1.9.1 Service Life in Different Application.
Usage Life in hours (h) Po
o .
Working machines 20000 13
General industrial machines 10000
~LvLL2J~L3‘LLn~
Automatic control machines 15000 -
Travel distance ———
Measurement machines 15000 Fig 1.9.1
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Po = 2Pma><3+ Prin (kgf)

Pmax * Maximal axial load (kgf)

Pmin ¢ Minimal axial load (kgf)

(2) When load changes according to sine curve
(see Fig 1.9.2)

Pe = 0.65 Pmax ... (F\g A)

Pe = 0.75 Prmax ..... (Fig B) N N
] k] C
S S
L L Y
Travelling distance —= Travelling distance —= (_n
o
Fig 1.9.2 °
d H

M 1-9-5 Calculation of Service Life

The fatigue life is generally expressed by the total number of revolutions. The total rotation hours or
total travel distance may also be used to express service life. The fatigue life is calculated as follow :

(G .6 L L
L=[55) 10 L= %o, L = o8
Where fu . Load Coefficient n : Rotating speed (rpm)
L : Rated fatigue life (rev) ( Required coefficient to operate ) ¢ : Lead (mm)
Ls : Life in travel distance (km) L:: Life in hours (h)
Pa : Axial load (kgf) Ca : Basic dynamic load rating (kgf)
Table 1.9.2 Load Factor (fw) Table 1.9.3 Factor of Safety (fs)
Vlbirra::lzr‘l:tand Velocity (V) fw Usage Operation fs
p Normal operation 10 ~ 13
Mi V = 0.25 m/sVery L 1~1.2 Machine tool on with i
inor m/sVery Low Operat|on'W|th'|mpact 50 ~ 30
and vibration
Little 0.25 <V = 1Tm/s Low 12~15 Normal operation 10 ~ 15
Industrial machine - P
Moderate | 1<V < 2m/sMedium | 15~2 Ope;ar:'é’cigvr';?ig:pad 25~70
Heavy V > 2 m/sHigh 2~35 | Basic Dynamic Load Rating Ca
Ca = Pe : fs
Basic Static Load Rating Coa
COa = Pmax ° fs
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1-9 Life Design

Key Points for Ball Screws Selection

Calculation for Ball Screws Selection

To choose a perfect fit ball screw, users need to
understand operating requirement, which is the
fundamental principal of deciding the design. Besides,
the main factors of selection include load weight,
stroke, torque, positioning accuracy in a single time
and repeatedly, rigidity, lead and nut's inner diameter.
Among all the factors, any single factor's change will
cause the change of other factors. Therefore, the
balance between all factors is a must to pay attention
to.

—F

Design conditions

1. Working table weight 300 Kg
2. Working object weight 400 Kg
3. Max Stroke 700 mm
4. Feeding speed 10 m/min
5. Minimal disassembly ability 10pm/stroke
6. Driving motor DC motor (MAX 1000 min)
7. Guiding surface friction coefficient (u=0.05~0.1)

8. Running rate 60 %
9. Accuracy review items
10. Inertia generated
during acceleration/
deceleration

can be neglected because
the time periods involved
are comparatively small.

1. Setting of operation conditions

(a) Machine service life time calculation of H (hr)
H=] ]+ [ ]+ [ I [ J
hours/day days/year life years running rate

(b) Mechanical conditions

Calculation
Items Speed/ Cutting | Sliding |Time
Different rotations | resistance | resistance | used
Operations
Fast feed it f“'.‘,‘/ kgf kgf %

min
Light cutting /
Medium cutting /
Heavy cutting /

() Position determination accuracy

Feed accuracy error factor includes load accuracy
and system rigidity. Other factors which caused
by temperature rise such as heat deformation and
mounting accuracy of surface are needed to be
considered.

1. Setting of operation conditions

(a) Machine service life time calculation of H (hr)
H =12 hr - 250 days - 10 years - 0.6 Running rate

= 18000 hr
(b) Mechanical conditions
Celtulkitern Spe_ed/ Cutting | Sliding | Time
Diff e rotatlpns resistance |resistance | used
ifferent (m/min) / Kaf Kaf %
Operations (min’) 9 9 °
10/
Fast feed 1000 0 70 10
Light cutting 6/600 100 70 50
Medium cutting 2/200 200 70 30
Heavy cutting 1/100 300 70 10

Sliding resistance = (300 + 400) - 0.1 = 70 kgf
Maximum Rotational Speed = 1000 min-1
Pmax = 300 + 70 = 370 kgf
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Key Points for Ball Screws Selection

Calculation for Ball Screws Selection

2. Ball screw lead ¢ (mm)

Feeding speed (m/min) - 1000
/- g sp (mm)

~ Max. Rotating speed (min") of motor

2. Ball screw lead ¢ (mm)

= 10000 —1o
=500~

10 mm

Minimal disassembly = 9000 stroke

= 0.01 mm/stroke

3. Computation of average load Pe (kgf)
Select appropriately according to the
different operating speeds, refer to Figures

19.1and 1.9.2
1
Pez [ PPniti+P3nate +...+ P3natn ]3
niti+n2ta+.. +nntn
Pe= 2Pmax+ Prin.
3

Pe = 0.65 Pmax
Pe = 0.75 Pmax

3. Computation of average load Pe (kgf)

1
Pe= [ 70° - 1000 - 10 + 170° - 600 - 50 + 2707 - 200 - 30 + 370° - 100 - 10 ]?
1000 - 10 + 600 - 50 + 200 - 30 + 100 - 10

_ [ 317-10° ]%
4710

= 189 kgf

4. Average number of rotations nm

_ Mmti+nata+..+nnty
B 100

4. Average number of rotations nm

1000 - 10 + 600 - 50 + 200 - 30+ 100 - 10
100

m =

_ 4710 _ L
= =300 =470 min

5. Calculation of required dynamic rated load Ca

Ca=Pe-fs

5. Calculation of required dynamic rated load Ca

Ca =189 - 5 = 945 (kgf)

6. Calculation of required static rated load Coa

Coa = Pmax * fs

6. Calculation of required static rated load Coa

Coa = 370 -+ 5 = 1850 (kgf)

7. Selection of nut type

Ca>945 Coa>1850

Select the nut types with basic dynamic
rated load and and basic static rated load
as specified above.

7. Selection of nut type

Choose SFNI 2510 on the catalogue
Ca = 2954 (kgf)
Coa = 7295 (kgf)

www.tbimotion.com.tw
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1-9 Life Design

Key Points for Ball Screws Selection

Calculation for Ball Screws Selection

8. Calculation of service life Lt (h)

L= L _ Cs )3.‘]5. 1

60-n ( P.-f.,

8. Calculation of service life Lt (h)

Lt=( 2954 2. 10°- 1

= 42544 (h)
189-2 60-470

9. Mounting distance between supporting bearings

9. Mounting distance between supporting bearings

1200

(Fixed)(BK17) (Fixed)(BK17)

10. Determination of screw length

Screw length = Maximal stroke + Nut length + Two
reserved length at shaft end

10. Determination of screw length

Screw length = 700 + 85 + 76 + 76 = 937 mm
937 mm<1200 mm

11. Permissible axial load

11. Permissible axial load

Omitted because of F-F support

12. Permissible revolution speed n and DN

604> /Elg dr
n=o- S5 A =f T 10°(rpm)

DN = Shaft dia - Maximal speed

12. Permissible revolution speed n and DN
n=219:21.86-107 = 3324 min"< nimex
1200°

DN = 25 - 1000 = 25000 < 100000(For general
transformation)

13. Countermeasure against thermal displacement

Af=a-At-L
A ¢ : Thermal displacement

o : Coefficient of thermal expansion
/At : Temperature rise (deg) at screw shaft
L : Effective length of screw thread

13. Countermeasure against thermal displacement

It is estimated there would be a temperature rise 2~5°C
with the ball screws of the general machinery, take
temperature rise of 2°C to compute the extension of
ball screw.

Af=o-At-L=17-10-2-700 mm
= 0.016 mm

EAAY

Fp= L

2.06-10+%:2186 0,976
700

= 177 (kgf)
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Key Points for Ball Screws Selection

Calculation for Ball Screws Selection

14. Rigidity
(1) Axial rigidity Ks of screw shaft

_ P 4AE
Ks = 55 T (kgf/mm).......

c2

(with reference to page

P : Axial load (kgf)

(2) Rigidity KN of steel balls and nuts

Ons = K [QZ ]%l(mm)

sinf L d ¢
__ P
Q= n-sinf (kgf)

- Dorm (each).......(with reference to page C22)

(3) Axial rigidity Ke of bracing shaft

Ke = 8& (kgf/mm).......(with reference to page C23)
B

(4)Axial rigidity K of screw system

(2% C21)

14. Rigidity
(1) Axial rigidity Ks of screw shaft

AAE _ 4+ 37512 - 20600
1200

P
KS’&S L

=25758.23 kgf/mm

(2) Rigidity of steel ball and nut groove
n= 266274 _ 79
4762

qQ=_370

=_>2/U =10
70sin45°

1

Sis = 0,00057( 10° )s 1
sind5 \ 4762 0.7

=32 - 10 mm

kn=_370 =127 -10° kgf/mm
3.2:10°
(3) Axial rigidity KB of support bearing

Where, bearing rigidity 51 kgf/um

370

S = 17 3.6 um
Ke=_370 =1 .10° kgf/mm
0.0036

(4)Axial rigidity K of screw system
1 1 1 1

— = + +
K 2575823  127-10° 1-10

-= 0.00005647

15.Confirmation of the ball screw life

15.Confirmation of the ball screw life

L = 42544 (h)>18000 (h)
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ABOUT BALL SCREW

1-10 Cautions About Use of Ball Screws

Ball screw assemblies are delicate components. Therefore, extra care must be taken to prevent the
ball track from damages that caused by edged component or tools. Meanwhile, to prevent steel
ball fall out of the nut through the disassembly of screw and nut or over stroke, please be careful
while operating. If the steel ball falls out, please contact with TBI MOTION for further instruction. (Do
not attempt to reassemble, which might cause permanent damage to the ball screw.)

Fig 1.10.1 Error installation

If disassemble is required, please use a transfer pipe which has minor diameter than the screw
diameter to transfer the nut to prevent falling out of the steel balls.

M 1-10-1 Lubrication

Adequate lubrication must be provided when ball screw is used, insufficient lubrication will result in
collision of metal, which leads to increase of friction and detrition, thus cause failure or shortening
the service life.

Lubricants applied to ball screws can be divided into 2 types, namely lubricating oil and consistent
grease. In general speaking, in respect of maintenance, consistent grease will lead to increase
of dynamic friction torque linearly along with increase of rotating speed, hence oil lubrication is
deemed the better way when speed exceeds 3-5 m/min; however, don't forget the fact that there
have been examples that using grease has been capable of achieving speed of 10 m/min, with
respect to the equipment.

In terms of equipments, there are some cheaper lubricant that can be used. In general, to fully
utilize the function of ball screw, lubricating oil of 5 m/minute is the best option to choose.In
figure 1.10.1, we provide the standard of lubricating oil inspection and supplement interval. Before

replenishing, please clean up the previous grease to continue.

Table 1.10.1 Inspection of lubrication and interval of refill

Method Interval Check Item Replenish or Change Interval
A AAutq Weekly Oil level, contamination Add at each check, as required depending
Periodial oil supply on tank level
s Initially 2~3 months Contamlnano_n on entry replenlsh'yearly or according to the
of chip inspection result.
Oil bath Daily Oil level To be determined apcordlng to
consumption
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M 1-10-2 Dust Proof / Prevention

Any foreign matter or water, if entering to the ball screw, may increase friction and cause damage.
For example, the entry of chips or cutting oil may be expected with machine tools according to the
work environment. Where entry of foreign matter is anticipated, use a bellows or telescopic cover
as shown in Fig 1.10.2, to cover the screw shaft completely.

T

Fig 1.10.2 Dust proof Method by Telescopic Cover and Bellows

S n

M 1-10-3 Offset Load

When offset load phenomenon occurs, screw life and noise tend to be directly affected, which
would usually be accompanied with hand feel of rough running. As the smoothness of single
shaft and assembled ball screw might be different. In addition to single shaft's accuracy, the offset
phenomenon was mostly occurred by failed assemble accuracy which is shown in Fig 1.10.3.

g Ty e /g elguign

I

=0

Fig 1.10.3 Offset Load
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ABOUT BALL SCREW

1-10 Cautions About Use of Ball Screws

M 1-10-4 Assembling the Ball Screws

If rolled ball nut is shipped un-assembled please follow the procedure as below.

Table 1.10.2 Procedure

M3l19g ||leg

(1) Remove the band. (2) Attached the mandrel towards machine ends.

(3) Rotate the ball nut into the screw along the thread. (4) Ensure that the ball nut is fully inserted before
remove the mandrel.
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M 1-10-5 Machining Specifications

(1) For the Ball Screws with internal or end cap type circulation ball nut, it is required to have at least
one end with complete thread to the end of screw, it is also required to have the journal area is with
diameter to be smaller than the diameter of thread root as Fig 1.10.4 shown.

M\
Root diameter d'> Ro?t [ | —
oidr iameter
adr

Fig 1.10.4 For Internal Circulation

(2) The thread on screw shaft are hardened by induction hardening. It shall cause about 10~20 mm
at both ends journal purpose. The unhardened area will be labeled.

AT

Fig 1.10.5 Harden Area

www.tbimotion.com.tw
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TBI MOTION BALL SCREW

2-1 Nominal Model Code of Ball Screw

SFUR02505T4DGC5 - 600 - P1 - B2+ N3N

| A R N R N R
o ®@ ® ® 6 ® 0o ®

| | | | |
® ® ) ® ®

® ® ® @
Nominal Model Threading Direction Number of Turns (Turn-Row) Product Code
s S : Single nut R Right Turn:T:1 G : Ground
O : Offset double nut L: Left A:15(or17/18) F : Rolled
F: With flange B:25/2.8
F -
C : Without flange ® C:35
NI NI type nut Nominal Diameter D:4.38 Accuracy Grade
NU : NU type nut Unit : mm E:58 Co, C1,C2,C3,C5,C7,C10
A Atype nut ex:(25%X2=B2)
B : B type nut
J 1) type nut @ ® @
U NH : NH nut Lead Flange Type Overall Length of Shaft
(A solution for slide table) Unit : mm N : Not cutting Unit : mm
Y Y type nut S : Single cutting
YA : YA type nut D : Double cutting
V1V type nut
U : U type nut
K: K type nut

@

Q)

Axial Clearance and Preload Value

Number of Nut

PO, P1, P2, P3, P4

(Leave blank if only one nut is required)
Ex : Install two nuts on a shaft B2

® @
Nut Surface Treatment Shaft Surface Treatment
S : Standard S : Standard

B1: Black Oxidation

B1: Black Oxidation

N7 : Hard Chrome Plating

N1 : Hard Chrome Plating

P : Phosphating

P : Phosphating

N3 : Nickel Plating

N3 : Nickel Plating

N4 : Raydent

N4 : Raydent

N5 : Chrome Plating

N5 : Chrome Plating

#No symbol required when plating is not needed.

# An inspection report is provided for ground ball screws with an accuracy higher than C5

C36
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T

Fig 2.1.1 Screw Shaft Nominial Diameter

Table 2.1.1 Ground Ball Screw Specifications @4~32
Model No. Py ERe Threading Direction Number of Standard Code of Type of Nut
ad 1 Da R:RightL: Left Grooves Shaft
4 1 08 C7,C5,C3 R 1 SCR00401 K
1 0.8 C7,C5,C3 R 1 SCR00601 K
6 6 12 C7,C5 Q3 R 1 SCR00606 J
1 0.8 C7,C5 Q3 R/L 1 SCR00801 K
8 2 12 C7,C5,C3 R/L 1 SCR00802 K
2.5 12 C7,C5,C3 R 1 SCR0082.5 K, BSH
8 12 C7,C5,C3 R 1 SCR00808 J
10 2 12 C7,C5 Q3 R/L 1 SCRO1002 K, BSH
4 2 7, €5, C3 R 1 SCRO1004 K, BSH
2 1.2 C7,C5C3 R/L 1 SCR01202 K
4 2.5 C7,C5,C3 R 1 SCR01204 U, BSH
12 5 2.5 C7,C5@3 R 1 SCRO1205 K
5 2.5 C7,C5 Q3 R 1 SSR01205 V, BSH, A, B
10 2.5 C7,C5 Q3 R 1 SCRO1210-B 4
14 2 12 C7,C5,C3 R/L 1 SCR01402 K
4 2.5 C7,C5,C3 R 1 SCRO1404 K, BSH
15 10 | 3175 C7,C5@3 R 1 SCRO1510 vV
20 | 3175 C7,C5 Q3 R 1 SCRO1520 \
4 2.381 7, €5, C3 R 1 SCRO1604(N) I, U, BSH
5 3.175 C7,C5,C3 R/L 1 SCRO01605 V, NI, NU, BSH
16 10 | 3175 C7,C5,C3 R/L 1 SCRO01610 V, NI, NU, BSH
16 | 2778 C7,C5a3 R 2 SCRO1616 Y, YA
32 | 2778 C7,C5 Q3 R 2 SCRO1632 Y, YA
2 12 C7,C5 Q3 R 1 SCR02002 K
4 2.381 C7,C5,C3 R 1 SCR02004(N) I, U
5 3.175 C7,C5,C3 R/L 1 SCR02005 V,NI,NU, BSH, A, B
20 10 | 3.969 C7,C5 a3 R 1 SCR02010 \%
20 | 3175 C7,C5 Q3 R 1 SCR02020, SSR02020 V,A, B
20 | 3975 C7,C5 Q3 R 2 SCR02020, SSR02020 Y, YA
40 | 3175 C7,C5,C3 R 2 SCR02040 Y, YA
2 12 C7,C5,C3 R 1 SCR02502 K
4 2381 C7,C5,a3 R 1 SCR02504(N) I, U
5 3.175 C7,C5 Q3 R/L 1 SCR02505 V, NI, NU, BSH, A, B
6 3.969 7, €5, C3 R 1 SCR02506 V, U
25 8 | 4762 C7,C5,C3 R 1 SCR02508 V.U
10 | 4762 C7,C5,C3 R/L 1 SCR02510-A NI, NU, BSH
10 6.35 C7,C5 a3 R 1 SCR02510-B %
25 |3.969 C7,C5 Q3 R 2 SCR02525 Y, YA
50 |3.969 &7, €5, C3 R 2 SCR02550 Y, YA
4 2.381 C7,C5,C3 R 1 SCR03204(N) V.1, U
5 3.175 C7,C5,C3 R/L 1 SCR03205 V,NI,NU, A, B
6 3.969 C7,C5 @3 R 1 SCR03206 V, U
32 8 | 4762 C7,C5 Q3 R 1 SCR03208 V, U
10 6.35 C7,C5 Q3 R/L 1 SCR03210 V, NI, NU
20 6.35 C7,C5,C3 R 1 SCR03220 \
32 | 4762 C7,C5,C3 R 2 SCR03232 Y, YA
64 | 4762 C7,C5,C3 R 2 SCR03264 Y, YA
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TBI MOTION BALL SCREW

2-1 Nominal Model Code of Ball Screw

Table 2.1.2 Standard Specifications @40~80 Unit : mm
Model No. Accuracy Grade Threading Direction |Number of| Standard Code of Type of Nut
ad | | Da R: Right L : Left Grooves Shaft
5 3.175 C7,C5,C3 R/L 1 SCR04005 V, NI, NU, A
6 | 3.969 C7,C5,C3 R 1 SCR04006 V.U
8 4762 C7,C5,C3 R 1 SCR04008 Vv, u
40 | 10 6.35 C7,C5,C3 R/L 1 SCR04010 V, NI, NU
20 | 635 C7,C5,C3 R 1 SCR04020 \
40 | 635 C7,C5,C3 R 2 SCR04040 Y, YA
80 6.35 C7,C5,C3 R 2 SCR04080 YA
g 5 3.175 C7,C5,C3 R 1 SCR05005 V, A
@ 10 6.35 C7,C5,C3 R/L 1 SCR05010 V, NI, NU
% 5 20 | 744 C7,C5,C3 R 1 SCR05020 NU
£ 20 | 9.525 C7,C5,C3 R 1 SCR05020 \
50 | 7.938 C7,C5,C3 R 2 SCR05050 Y, YA
100 | 7.938 C7,C5C3 R 2 SCR050100 Y, YA
10 | 635 C7,C5,C3 R 1 SCR06310 V, NI, NU
63 20 | 9.525 C7,C5,C3 R 1 SCR06320 V, NU
10 6.35 C7,C5,C3 R 1 SCR08010 V, NI, NU
80 20 | 9.525 C7,C5,C3 R 1 SCR08020 V, NU
Table 2.1.3 H/A/J/B-type Specifications @16~50 Unit : mm
Model No. Accuracy Grade Thread.ing Direction |Number of Type-H Code of s of Nut
od | | Da R:Right L: Left Grooves Shaft
12 | 10 2.5 C7,C5,C3 R 1 SSR0O1210 A B
5 2.778 C7,C5,C3 R 1 SSR01605 A B
10 | 2778 C7,C5,C3 R 1 SSR01610 A B
16 | 16 2.778 C7,C5,C3 R 1 SSR01616 A B
20 | 2.778 C7,C5,C3 R 1 SSR01620 A B
30 | 2.778 C7,C5,C3 R 1 SSR01630 A
20 | 10 | 3475 C7,C5,C3 R 1 SSR02010 A B
10 3.175 C7,C5,C3 R 1 SSR02510 A B
2 25 3.175 C7,C5,C3 R 1 SSR02525 AV, B
10 | 3.969 C7,C5,C3 R 1 SSR03210 A B
32 | 20 | 3.969 C7,C5C3 R 1 SSR03220 A B
32 6.35 C7,C5,C3 R 1 SSR03232 A
10 6.35 C7,C5,C3 R 1 SSR04010 A
40 | 20 | 635 C7,C5,C3 R 1 SSR04020 A
40 | 6.35 C7,C5,C3 R 1 SSR04040 A
10 6.35 C7,C5,C3 R 1 SSR05010 A
50 | 20 6.35 C7,C5,C3 R 1 SSR05020 A
50 | 635 C7,C5,C3 R 1 SSR05050 A

3 The information is for specifications, if customized products are needed please contact TBI MOTION.
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2-2 Precision Ground Ball Screw Series

W 2-2-1 TBI MOTION Nut of Precision Ground Ball Screw Type

Nut Type Flange Type

SFA (DIN)

>

(2dA3 yooud-1snp
buosns/paads ybIH)
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i
i
i
i
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=
c44 @
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= W
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33
W
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it =
= d<32 1205/1210
> C45
) SFJ (DIN)

(adhy
jooud-1snp Buoss/asioN moT)

\
|

=
1
|
|
|

C46
CNH
> SCNH
w
o
=
s M
3 I===S No-Flange
g M
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TBI MOTION BALL SCREW

2-2 Precision Ground Ball Screw Series

(d£3 jooud-1snp Buons)

Nut Type Flange Type
SFNU/SFU (DIN)
NU/U
9 =+
)
=3
«
o
& I
o
5}
S -
< —
©
&
C48
OFU (DIN)
OFU
o =r
: m&t W
w
el \
g ©
o
c
3 Mi
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=
- C49
NI/I SENI/SFI

C50
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Nut Type

Flange Type

<

(2dA3 uonejnain
|eus91x3 peo ybiH)

SFV

C52

OFV

(3nu 3qnop 1s 440)

OFV

~~~~~~~~ i

C53

<
(Buney N-NQ@ YbIH) E

SFY/SFYA
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TBI MOTION BALL SCREW

2-2 Precision Ground Ball Screw Series

Nut Type Flange Type
SCNI/SCI
CNI/I
’g |
ES . =— m No-Flange
&
é
C56
@
=)
0
@
b SFK
(SFK 01004)
. w 1 (SFK 02002)
(SFK 02502)
K
2 cs7
3.
Q
g
o
= SFK
©
e
Cc57
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Nut Type Flange Type
BSH
BSH No-Flange
C58
XSV
E XSV
Q
=
g
AR ——
5]
<
Q
=
o
3
= C59~63
o
c)

# The information is for specifications, if customized products is are needed please contact TBI MOTION.

Table 2.2.1

Preload Chart

Preload

1, U-type

A, J, B-type

Y, YA-type

V-type

BSH-type

K-type

PO

P1

P2

P3

P4

< | L L <
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TBI MOTION BALL SCREW

2-2 Precision Ground Ball Screw Series

SFA (DIN 69051 FORM B) Series Specifications

Q Oil Hole 3/0'17\5/% 7
P S

=
|
|
|
|
-

SFA03232-1.8 32 |3.969] 50 | 80
SFA03232-2.8 32 (3.969] 50 | 80
SFA04005-3.8 |40 | 5 [3.175| 63 | 93

12 178 | 65 | 62
12 |10 | 65 | 62
14 139178170

M6 [1.8x1| 1257 3426 27
M6 |2.8x1| 1838 5329 42
M8 |3.8x1| 2018 7589 60

i L
= d=40
(7]
3 Unit : mm
S Dimension Load Rating K
ModelNo. | d | | | Da
D|/A|E|B|L|W|H|X| Q]| n |Ca(kgf) Coakgf)|kaf/um
SFA01205-2.8 2 512524140 | 5 |10 |30|32]30]|45 2.8x1| 661 1316 19
SFA01210-2.8 102524140 5 |10 |42 |32]30/|45 2.8x1] 642 1287 19
SFA01605-3.8 512778 28 | 48| 5 | 10 | 31| 38 | 40 | 55 | M6 |3.8x1| 1112 2507 30
SFA01610-2.8 10 |2.778| 28 | 48 | 5 | 10 | 42 | 38 | 40 | 5.5 | M6 |2.8x1| 839 1821 23
SFA01616-1.8 15 16 |2.778| 28 | 48 | 5 | 10 | 43 | 38 | 40 | 5.5 | M6 |1.8x1| 552 137 14
SFA01616-2.8 16 12.778) 28 | 48 | 5 | 10 | 59 | 38 | 40 | 55 | M6 |2.8x1| 808 1769 22
SFA01620-1.8 20 |12778| 28 | 48 | 5 | 10 | 50 | 38 | 40 | 5.5 | M6 |1.8x1| 554 1170 14
SFA01630-1.8 302778 28 | 48 | 7 | 10 | 70 | 38 | 40 | 55 | M6 |1.8x1| 534 1195 14
SFA02005-3.8 5 13175| 36 | 58 | 7 | 10 | 33 | 47 | 44 | 6.6 | M6 |3.8x1| 1484 3681 37
SFA02010-3.8 20 10 1317536 | 58 | 7 | 10 | 52 | 47 | 44 | 6.6 | M6 |3.8x1| 1516 3833 40
SFA02020-1.8 20 3175|136 | 58 | 7 | 10 | 52 | 47 | 44 | 6.6 | M6 |1.8x1| 764 1758 19
SFA02020-2.8 20 3175|136 |58 | 7 | 10 | 72 | 47 | 44 | 6.6 | M6 |2.8x1| 1118 2734 29
SFA02505-3.8 5 13175| 40 | 62 | 7 | 10 | 33 | 51 | 48 | 6.6 | M6 |3.8x1| 1650 4658 43
SFA02510-3.8 25 10 13175/ 40 | 62 | 7 | 12 | 52 | 51 | 48 | 6.6 | M6 |3.8x1| 1638 4633 45
SFA02525-1.8 25|3175| 40 | 62 | 7 |12 | 60 | 51 | 48 | 6.6 | M6 |1.8x1| 843 2199 22
SFA02525-2.8 25|3175| 40 | 62 | 7 |12 | 85| 51 | 48 | 6.6 | M6 |2.8x1| 1232 3421 34
SFA03205-3.8|32 | 5 |3175| 50 | 80 | 9 | 12 | 35|65 |62 | 9 | M6 |3.8x1| 1839 6026 51
SFA03210-3.8 10 13.969| 50 | 80 | 9 |12 | 53 | 65|62 | 9 | M6 |3.8x1| 2460 7255 55
SFA03220-2.8 3 20(3.969| 50 |80 | 9 | 12 | 72 | 65|62 | 9 | M6 |28x1| 1907 5482 43
9 9
9 9
9 9
9 9
9 9
9 9
9
1
1

SFA04010-3.8 10 1635] 63 | 93 14 |57 |78 | 70 M8 [3.8x1| 5035 13943 67
SFA04020-2.8 38 201635] 63 | 93 14 178 178 70 M8 [2.8x1| 3959 10715 54
SFA04040-1.8 40 635] 63 | 93 14 19 | 78 | 70 M8 [1.8x1| 2585 6648 34
SFA04040-2.8 4063563 93| 9 |14 |136|78 |70 M8 [2.8x1| 3780 10341 52
SFA05005-3.8 | 50 | 5 |3.175| 75 | 110 |10.5| 15 | 42 | 93 | 85 M8 [3.8x1| 2207 9542 68
SFA05010-3.8 10 | 6.35] 75 | 110 |10.5] 18 | 57 | 93 | 85 M8 |3.8x1| 5638 17852 79
SFA05020-3.8 48 20 1635| 75 | 110 |10.5] 18 | 98 | 93 | 85 | 11 | M8 |3.8x1| 5749 18485 87

SFA05050-1.8 50 1635|7510 |10.5] 18 | 117 | 93 | 85
SFA05050-2.8 50635| 75 [ 110 |10.5] 18 | 167 | 93 | 85

=
=

M8 |1.8x1| 2946 8749 42
M8 |2.8x1| 4308 13610 65

=
=
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SFB (DIN 69051 FORM B) Series Specifications

Q Oil Hole Q Oil Hole
45

?A
oW
]

I
T
i
I
I
I
i
I
I
I
i
I
I
I
I
|_sa |
%D

4-X thr. -
B_
L
1205/1210 d=32 e
Unit: mm D
Dimension Load Rating K g
ModelNo. | d | | | Da COa kgf/
D| A | B L W | H|X|Q n |Ca (kgf) (kgf) pm
SFB01205-2.8 5125|124 |40 | 10 | 30 | 32| 30 | 45 | M6 | 28«1 661 1316 19
12
SFB01210-2.8 10| 25|24 |40 | 10 | 42 | 32 | 30 | 45| M6 | 281 642 1287 19
SFB01605-3.8 52778 28 | 48 | 10 | 31 | 38 | 40 | 55 | M6 | 381 M2 2507 30
SFB01610-2.8 10 |2778| 28 | 48 | 10 | 42 | 38 | 40 | 5.5 | M6 | 28«1 839 1821 23

SFB01616-1.8 | 15 | 16 |2778| 28 | 48 | 10 | 43 | 38 | 40 | 5.5 | M6 | 18«1 552 137 14

SFB01616-2.8 16 (2778 | 28 | 48 | 10 | 59 | 38 | 40 | 5.5 | M6 | 28 808 1769 22
SFB01620-1.8 20 [2778| 28 | 48 | 10 | 50 | 38 | 40 | 5.5 | M6 | 18 554 1170 14
SFB02005-3.8 5 13175| 36 | 58 | 10 | 33 | 47 | 44 | 6.6 | M6 | 381 | 1484 3681 37
SFB02010-3.8 10 |3175| 36 | 58 | 10 | 52 | 47 | 44 | 6.6 | M6 | 38 1516 3833 40
SFB02020-1.8 20 20| 3175| 36 | 58 | 10 | 52 | 47 | 44 | 6.6 | M6 | 18 764 1758 19
SFB02020-2.8 20 13175| 36 | 58 | 10 | 72 | 47 | 44 | 6.6 | M6 | 28«1 m8 2734 29
SFB02505-3.8 5 13175| 40 | 62 | 10 | 33 | 51 | 48 | 6.6 | M6 | 38 | 1650 4658 43
SFB02510-3.8 103175 40 | 62 | 12 | 52 | 51 | 48 | 6.6 | M6 | 381 | 1638 4633 45
SFB02525-1.8 * 2513175| 40 | 62 | 12 | 60 | 51 | 48 | 6.6 | M6 | 18 843 2199 22
SFB02525-2.8 2513175| 40 | 62 | 12 | 85 | 51 | 48 | 6.6 | M6 | 281 | 1232 3421 34
SFB03205-3.8 |32 | 5 |3175| 50 | 80 | 12 | 35 | 65| 62| 9 | M6 |38 | 1839 6026 51
SFB03210-3.8 10 {3969| 50 | 80 | 12 | 53 | 65| 62 | 9 | M6 | 38 | 2460 7255 55
SFB03220-2.8 2013969| 50 | 80 | 12 | 72 | 65 | 62 | 9 | M6 | 28«1 1907 5482 43
SFB03232-1.8 ! 3213969 50 | 80 | 12 | 78 | 65 | 62 | 9 | M6 | 181 1257 3426 27
SFB03232-2.8 3213969 50 [ 80 | 12 [ 110 | 65 | 62 | 9 | M6 | 281 | 1838 5329 42
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TBI MOTION BALL SCREW

2-2 Precision Ground Ball Screw Series

SFJ (DIN 69051 FORM B) Series Specifications

¥ 3 Zﬁ ifil 3 9
4-X thr
w H E|B
= L
»
(2]
2 A mm
Dimension Load Rating K
ModelNo. | d | | | Da Coa | kgf/
DIA|E |B|L|W|H|X| Q n | Ca (kgf) (kgf) | um
SFJ00606-18 | 6 | 6 14 127] 3 4 121121116 |34 - 1.8x1 78 122 4
12
SFJ00808-1.8 | 8 | 8 18131 3 4 126 |25]20 |34 - | 1.8x1 89 164 5
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SCNH Series Specifications

Unit : mm
Dimension Load Rating K
Model No. d |1 | Da kaf/
D|L| Ll [(L2|L3|M|R n | Ca(kgf) |COa (kgf)|<9"/Hm
SCNHO01205-4.8 5 25 [24140| 7 21 14 | 315 4.8x1 oM 2105 34
SCNHO01210-2.8 | 12 |10 | 25 [24|45| 8 151 15 3115 2.8x1 642 1287 19
XCNHO01210-1.8 10| 25 |24|40(105 (12| 14 | 3 |15 1.8x1 439 827 33
SCNHO01605-5.8 512778 (28|45 7 |20 125 |5 | 3 5.8x1 1599 3827 49
SCNHO01610-2.8 10 | 2778 |28 45| 7 |20 1255 | 3 2.8x1 839 1821 23
15
SCNHO01616-1.8 162778 |28 45| 7 |20 125 |5 | 3 1.8x1 552 137 18
SCNHO01620-1.8 20 (2778128 |58| 10 (20| 19 | 5| 3 1.8x1 554 170 14
SCNH02005-5.8 513175(36|47| 8 |20 135 |5 | 3 5.8x1 2134 5619 60
SCNHO02010-3.8 | 20 | 10 | 3175 |36 |55| 8 |20 175 |5 | 3 3.8x1 1516 3833 40
SCNH02020-1.8 20 (3175 136|55| 8 20175 |5 |3 1.8x1 764 1758 19
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TBI MOTION BALL SCREW

2-2 Precision Ground Ball Screw Series

SFNU/SFU (DIN 69051 FORM B) Series Specifications

Q (Qil hole)

AS
25
6-X(thr.) .
. sl

SN T TS

w

2 L

(7]

(2]

L

o

= Unit : mm

Dimension Load Rating K
Model No. d | Da
D A|B|L|W|H|X]|Q]| n |Cal(kgf)|COakgf) kgf/um

SFNU01605-4* 16 5 |3175| 28 | 48 | 10 | 45| 38 | 40 | 55 | M6 | 1x4 1380 3052 32
SFNU01610-3* 10 | 317528 | 48 | 10 | 57 | 38 | 40 | 5.5 | M6 | 1x3 1103 2401 26
SFNU02005-4* | 20 5 |3175| 36| 58 | 10 | 51 | 47 | 44 | 6.6 | M6 | 1x4 1551 3875 39
SFNU02505-4* 25 5 3175|4062 | 10 | 51 | 51 | 48 | 6.6 | M6 | 1x4 1724 4904 45
SFNU02510-4* 10 4762 | 40 | 62 | 12 | 80 | 51 | 48 | 6.6 | M6 | 1x4 2954 7295 50
SFNU03205-4* 3 5 3175|5080 |12 |52]65|62| 9 |M6|1x4 1922 6343 54
SFNU03210-4* 10 | 635 [ 50 [ 80 | 12 | 85 | 65|62 | 9 |M6|1x4 4805 12208 61
SFNU04005-4" 0 5 3175|6393 |14 | 55|78 |70| 9 |M8]|1x4 2110 7988 63
SFNU04010-4* 10 | 635 (63 (93|14 |8 78|70 9 |[M8]|1x4 5399 15500 73
SFNU05010-4* | 50 | 10 | 635 | 75 | 110 | 16 | 88 | 93 | 85 | 11 | M8 | x4 6004 19614 85

SFNU05020-4 | 50 | 20 | 7.144 | 75 | 10 | 16 |138| 93 | 85 | 11 | M8 |1x4 | 7142 22588 94

SFNU06310-4 | 63 | 10 | 635 | 90 | 125| 18 | 93 | 108 | 95 | 11 | M8 | 1x4 | 6719 25358 99

SFNU06320-4 | 63 | 20 | 9.525| 95 | 135 | 20 | 149 | 115 | 100 |13.5| M8 | 1x4 | 11444 36653 12

SFNU08010-4 | 80 | 10 | 6.35 | 105|145 | 20 | 93 | 125 | 110 |13.5| M8 | 1x4 | 7346 31953 109

SFNU08020-4 | 80 | 20 |9.525| 125|165 | 25 | 154 | 145|130 |13.5| M8 | 1x4 | 1291 47747 138

SFU01204-4 2] 4 25 | 24|40 |10 | 40 | 32 | 30 | 45 x4 902 1884 26
SFU01604-4 16 | 4 | 2381 |28 |48 | 10 | 40 | 38 | 40 | 55 | M6 | x4 973 2406 32
SFU02004-4 20 | 4 |2381| 36|58 |10 |42 | 47 | 44 | 6.6 | M6 | 1x4 | 1066 2987 38
SFU02504-4 4 1238140 | 62| 10 | 42 | 51 | 48 | 6.6 | M6 | 1x4 | 1180 3795 43
SFU02506-4 25| 6 [3.969| 40 | 62 | 10 | 54 | 51 | 48 | 6.6 | M6 | 1x4 | 2318 6057 47
SFU02508-4 8 |4762| 40 | 62 | 10 | 63 | 51 | 48 | 6.6 | M6 | 1x4 | 2963 7313 49
SFU03204-4 4 | 2381|5080 | 12|44 |65]62| 9 |M6|1x4| 129 4838 51
SFU03206-4 32| 6 [3969|50|80| 12|57 ]65|62| 9 |M6|1x4| 2632 7979 57
SFU03208-4 8 |4762| 50 | 80 | 12 | 65|65 |62 | 9 |M6|1x4| 3387 9622 60
SFU04006-4 6 [3969| 63|93 |14 |60| 78|70 | 9 |M6|1x4| 2873 9913 66
SFU04008-4 40 8 |4762| 63|93 |14 |67 |78 |70 | 9 |M6|1x4| 3712 1947 70
SFU10020-4 100 | 20 [9.525|150|202| 30 | 180 | 170 | 155 |17.5| M8 | 1x4 | 14303 60698 162

¥ % Left helix available 3% Standard ball nut SFU01204-4 is assembled without wiper.
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OFU (DIN 69051 FORM B) Series Specifications

o
W\A@ . - Q (Oil hole)
83 LY f’v( — 8|8
H " B ®
L =
d=32 d=40 ()
Unit : mm 2
P IICT (TIN RN Dimension Load Rating K
D|A|B|L|W|H|X]|Q| n|Cai(kgf) |COa (kgf) kgf/um
OFU01605-4 | 16 5 3175|128 | 48 | 10 | 75 | 38 | 40 | 55 | M6 | 1x4 1380 3052 44
OFU02005-4 | 20 | 5 |3.175| 36 | 58 | 10 | 85 | 47 | 44 | 6.6 | M6 | 1x4 1551 3875 53
OFU02505-4 25 5 3175|140 | 62 | 10 | 86 | 51 | 48 | 6.6 | M6 | x4 1724 4904 62
OFU02510-4 10 |4762| 40 | 62 | 12 | 130 | 51 | 48 | 6.6 | M6 | x4 2954 7295 67
OFU03205-4 . 5 |3175| 50 | 80 | 12 | 87 | 65 | 62 | 9 | M6 | x4 1922 6343 74
OFU03210-4 10 | 635 |50 |80 | 12 |145| 65|62 | 9 | M6 | 1x4 4805 12208 82
OFU04005-4 5 13175/ 63 |93 |14 |9 |78 | 70| 9 |M8| x4 2110 7988 87
OFU04010-4 40 10 [ 63563 |93 | 14 148 |78 | 70 | 9 | M8| x4 5399 15500 99
OFU05010-4 | 50 | 10 [ 635 | 75 | 110 | 16 | 148 | 93 | 85 | 11 | M8 | x4 6004 19614 nz
OFU06310-4 | 63 | 10 [ 635 | 90 | 125 | 18 | 153 | 108 | 95 | 11 | M8 | x4 6719 25358 139
OFU08010-4 | 80 | 10 | 635|105 | 145 | 20 | 153 | 125 | 110 | 13.5 | M8 | 1x4 7346 31953 156
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TBI MOTION BALL SCREW

2-2 Precision Ground Ball Screw Series

SFNI/SFI Series Specifications

(Oil hole) Z
P

@D

BNE

Unit : mm
w
Dimension Load Ratin:
= ModelNo. | d | | | Da : : ing <
- D|A|B|L|W|H|X|Y|Z|Q|n|Ca (kgf) |COa (kgf)|kaf/um
g SFNI01605-4* 16 5 13175130149 |10 | 45|39 |34 45| 8 |45|M6|1x4| 1380 3052 33
H SFNI01610-3* 10 |3175(34 |58 |10 |57 |45|34 (55|95 |55|M6|1x3 1103 2401 27
SFNI02005-4% | 20 | 5 [3.175|34 |57 | 11 | 51|45 |40 |55/ 95 |55|M6|1x4 1551 3875 39
SFNI02505-4% 25 5 3175|4063 | 11 | 51|51 |46 |55]95|55 | M8|1x4 1724 4904 45
SFNI02510-4* 10 |4762146 |72 |12 |80 |58 |52 (65| 11 |65|M6|1x4| 2954 7295 51
SFNI03205-4% 3 5 |3175|46 |72 | 12 | 52|58 |52 65| 11 |6.5| M8 |1x4 1922 6343 52
SFN103210-4* 10 | 635|54(88|15|85|70|62| 9 | 14 |85|M8|1x4| 4805 12208 62
SFNI04005-4* 40 5 |3175(56 |90 |15 | 55|72 64| 9 | 14 |85|M8|1x4 2110 7988 59
SFNI04010-4% 10 | 635 |62 (104|118 |88 |82 |70 | 11 [17.5| 11 M8 |1x4 5399 15500 72
SFNI05010-4* [ 50 | 10 | 6.35 | 72 [114| 18 | 88 | 92 | 82| 11 [17.5| 11 |M8|1x4| 6004 19614 83
SFNI06310-4 | 63| 10 | 6.35 |85 (13122 |93 [107|95| 14| 20 | 13 |M8|1x4 6719 25358 95
SFNI08010-4 |80 | 10 | 6.35 |105|150| 22 | 93 |127 | 15| 14 | 20 | 13 (M8 |1x4| 7346 31953 109
SFI01604-4 16| 4 12381130|49|10|45|39|34(45| 8 |45|M6|1x4 973 2406 32
SF102004-4 20| 4 |2.381|34 |57 |11 |46 (45|40 |55|95|55|M6|1x4 1066 2987 37
SFI02504-4" | 25| 4 |2381|40 |63 |11 | 46|51 |46 55|95 |55|M6|1x4 1180 3795 43
SFI03204-4 32| 4 2381|4672 |12 |47 |58 |52 |65| 11 |65|M6|1x4| 1296 4838 49
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OFI Series Specifications

(Qil hole)

/7
A mﬂ?lo
N WL =
s
L‘/
H A L
Unit : mm
ST TN B Dimension LoadRating K
D|A|B|L|W|H|X|Y|Z|Q]|n |Caikgf) |Coakgf) | kgf/um

OFI01605-4 | 16 | 5 [3.175]30 |49 |10 | 75|39 |34 45| 8 |45|M6|1x4| 1380 3052 44
OFI02005-4 | 20 | 5 (317534 |57 | 11 | 85|45|40|55| 9.5 |55 |M6|1x4 1551 3875 52
OFI02505-4 5 13175140 | 63| 1186|5146 |55| 9.5 |55|M8|1x4 1724 4904 62
OF102510-4 25 10 [4.762| 46 |72 | 12 |130| 58 |52 |6.5| 11 |6.5|[M6|1x4| 2954 7295 68
OFI03205-4 3 5 |3175|46 | 72|12 |87 |58 |52 65| 11 |6.5|M8|1x4 1922 6343 72
OFI03210-4 10 | 6355488 |15 |145{70 |62 | 9 | 14 (85| M8|1x4| 4805 12208 83
OFI104005-4 40 5 13175{56 |90 |15 {90 |72 |64 | 9 | 14 |85 |M8|1x4 2110 7988 84
OFI04010-4 10 | 6.35 |62 10418 |148|82 | 70 | 11 |17.5| 11 |M8|1x4 5399 15500 99
OFI05010-4 | 50 | 10 | 6.35 | 72 (114 | 18 |148| 92 | 82 | 11 [17.5| 11 |{M8|1x4| 6004 19614 115
OFI106310-4 | 63 | 10 | 6.35 | 85 |131| 22 153|107 95|14 | 20 | 13 |M8|1x4| 6719 25358 135
OFI08010-4 | 80 | 10 | 6.35 [105|150| 22 {153 (127|115 | 14 | 20 | 13 |M8|1x4 | 7346 31953 156
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TBI MOTION BALL SCREW

2-2 Precision Ground Ball Screw Series

SFV Series Specifications

(Oil hole) 30 (Oil hole) 30
z
qm m | (Oilhole)

=

-y

= L

(72

3 Unit : mm

2 Moaaier gl St Foa Dimension Load Rating K

D|(A|B|L|W|H|X|Y|Z|Q| n |Ca(kgf)|COa (kgf) kgf/lum

SFV01205-28 |, | 5 | 25 | 30|50 |10 42|40 |32 |45| 8 |45 |M6 28I 661 1316 19
SFV01210-2.7 10| 25 |30]50|10[53|40[32]45| 8 |45|M6|27x1| 623 1241 18
SFV01510-2.7 | 15 | 10 |3.175| 34 | 58 | 10 | 57 | 45|34 |55| 95|55 |M6|27x1| 972 2020 23
SFV01605-4.8 5 (3175 40|63 | 11 |58 | 51|42 |55[95]55|M6|48x1| 1614 3662 40
SFV016102.7 | ° |10 [3.475] 40 | 63 | 11 | 56 | 5114255 9.5 | 5.5 M6|2.7x1| 1008 2161 24
SFV02005-4.8 5 [3175] 44 | 67| 11 |57 |55]52(55]95]55|M6|48x1| 1814 | 4650 47
SFV02010-2.7 | 20 | 10 [3.969] 46 | 74 | 13 | 57 | 59 | 46 |66| 11 |65 |M6|27x1| 1518 3398 30
SFV02020-1.8 20 3.175| 46 | 74|13 | 70 | 59 | 46 [6.6] 11 |65 |M6|18x1| 764 1758 19
SFV02505-4.8 5 (317550 [ 73| 11 | 55| 61| 52|55[ 9555 m8|48x1| 2017 5884 56
SFV02506-4.8 6 |3.969|53 |76 | 11|62 |64|58|55]/95]|55|m6|48x1| 2711 7268 58
SFV02508-4.8| 25 | 8 [4762| 56 | 85| 13 | 70| 71 |64 |65] 11 | 6.5 |M6|4.8x1| 3466 | 8776 61
SFV02510-2.7 10 | 635]68[102) 15 |70 |84 |82| 9 | 14 |85|M8|27x1| 3040 | 6547 37
SFV02525-1.8 250317550 | 73| 13 | 83| 61 |52 |55] 95|55 |m8|1.8x1| 843 2199 22
SFV03204-4.8 4 2381|5481 |12 [50]67|64]66] 11]65|M6|48x1| 1517 5806 62
SFV03205-4.8 5 (317558 85|12 |56 | 71|64 66| 11 | 65|M8|48x1| 2249 7612 66
SFV03206-4.8| .| 6 |3969| 6289 | 12 |60 | 75| 68 66| 11|65 |M8|48| 3079 | 9575 70
SFV03208-4.8 8 |4762|66[100| 15 | 75 [ 82|76 | 9 | 14 | 85 |M8|48x1| 3962 | 11547 74
SFV03210-4.8 10| 635|74[108] 1596 |90 | 82| 9 | 14| 9 |M8|48x1| 5620 | 14649 76
SFV03220-2.7 20| 63574 [108] 16 [100| 90 | 82| 9 | 14 [85|m8|27x1| 3509 | 8644 46
SFV04005-4.8 5 |3175] 67 |101] 15| 59|83 [ 72| 9 | 14 | 85 |M8|48x1| 2468 | 9586 76
SFV04010-4.8 | 40 | 10 | 6.35 | 82 |124] 18 [100[102] 94 | 11 [17.5] 11 |M8|4.8x1| 6316 | 18600 EN)
SFV04020-2.7 20| 635 |82 [124] 18 [100[102] 90 | 11 [17.5] 11 |[m8]27x1| 3935 | 10893 56
SFV05005-4.8 5 [3175] 80 [114] 15 |60 |96 |82 | 9 | 14 | 85|Mm8|48x1| 2698 | 12053 87
SFV05010-4.8 | 50 | 10 | 6.35 | 93 |135| 16 | 93 |113] 98 | 11 [17.5| 11 [M8|4.8x1| 7023 | 23537 | 106
SFV05020-2.7 20 9.525(105 | 152| 28 |121]128|110| 14 | 20 | 13 [m8|27x1| 7336 | 19700 68
SFV06310-48| . | 10 | 635|108 154| 22 |105]130|110 | 14| 20 | 13 |M8|48xI| 7860 | 30430 | 126
SFV06320-2.7 20 9.525(122]180| 28 |120[150130| 18 | 26 [17.5|M8|27x1| 8162 | 24741 80
SFV08010-4.8 10 | 635 [130]176] 22 [105|152|132| 14 | 20 | 13 |M8|4.8x1| 8593 | 38344 | 145
SFV08020-4.8 | 80 | 20 |9.525(143(204| 28 [180(172|148] 18 | 26 | 18 |[M8|4.8x1| 15103 | 57296 | 168
SFV08020-7.6 20 9.525(143|204| 28 |240[172|148| 18 | 26 | 18 [M8|3.8x2| 22423 | 90719 | 260
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OFV Series Specifications

‘ 30° (Oil hole) B
7 g

.
X

//\
)

Y
N
o

I

Maiosg [jeg n

Unit : mm
Model No. |d | 1| pa Dimension Load Rating K
D|A|B| L |W|H|X|Y|Z|Q| n |Ca(kgf) COa (kgf)| kgf/um
OFV01605-4.8 |16 | 5 |3.175| 40 | 63 | 11 | 100 | 51 | 42 |5.5]9.5 |55 |M6|4.8x1| 1614 3662 53
OFV02005-4.8|20| 5 |3.175| 44 | 67 | 11 |102.5| 55 | 52 |5.5]9.5 |55 |M6|4.8x1| 1814 4650 63
OFV02505-4.8/25| 5 |3.175|50 | 73 | 11| 96 | 61 |52 |55]95|55|M8|4.8x1| 2017 5884 75
OFV03205-4.8 513175158 85|12 | 98 | 71 |64 66| 11 | 6.5|M8|4.8x1| 2249 7612 90

OFV03210-4.8 10| 6.35|74|108| 15 | 166 |90 |82 | 9 | 14 | 9 |M8|4.8x1| 5620 14649 101

OFV04005-4.8 513175|67|101| 15 | 100 |83 |72 | 9 | 14 | 85 |M8|4.8x1| 2468 9586 105

OFV04010-4.8 10| 6.35 (82 |124| 18 | 174 |102| 94 | 11 |17.5] 11 |M8|4.8x1| 6316 18600 121

OFV05010-4.8 50| 10| 6.35 | 93 |135| 16 | 167 | 113 |98 | 11 |17.5| 11 |M8|4.8x1| 7023 23537 144

OFV06310-4.8 |63 |10 | 6.35 |108 |154| 22 | 177 |130|110 | 14 | 20 | 13 |M8|4.8x1| 7860 30430 172

OFV08010-4.8 80| 10| 6.35 | 130|176 | 22 | 178 |152|132| 14 | 20 | 13 |M8|4.8x1| 8593 38344 201

Note : For double ball screw nut order, please contact TBI MOTION in advance.
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TBI MOTION BALL SCREW

2-2 Precision Ground Ball Screw Series

SFY Series Specifications

Q (Qil hole)
fBaieN —I7t
/ B = < S B N o|a
ﬂi Q Q Q|
4-X(thr.) /’>®\ ! ®/ _751—
W els
H L
@
2
= Unit : mm
m . . .
o Dimension Load Rating
o Large Lead K
H d| 1| Da
Model No. D|A|E|B|L|W|H|X|Q| n |Ca(kgf)| COa (kgf)|kgf/um
SFY01616-5.6 | 16 | 16 | 2.778 | 32 | 53| 10.1| 10 | 61 | 42|34 |45|M6|2.8x2| 1568 3968 47
SFY02020-3.6 20( 3175 39|62 13 | 10| 52 |50 | 41 |55|M6|1.8x2| 1387 3515 37
20
SFY02020-5.6 20 (3175 39|62 13 | 10| 72 |50 | 41 |5.5|M6|2.8x2| 2029 5468 56
SFY02525-3.6 25(3.969 |47 | 74| 15 | 12 | 64 | 60 | 49 |6.6|M6|1.8x2| 2074 5494 45
25
SFY02525-5.6 25(3.969 |47 | 74| 15 | 12| 89 |60 | 49 | 6.6 |M6|2.8x2| 3032 8546 69
SFY03232-5.6 | 32 |32 | 4762 (58|92 | 17 |12 | 110 | 74|60 | 9 |M6|2.8x2| 4417 13517 88
SFY04040-3.6 40| 635 | 73 |114|19.5| 15| 99 (93 | 75| 11 |[M6|18x2| 4831 14062 70
40
SFY04040-5.6 40| 635 | 73 |114|19.5| 15 | 139 | 93 | 75 | 11 |M6|2.8x2| 7065 21874 106
SFY05050-3.6 | 50 | 50 | 7.938 | 90 [135|21.5| 20 | 117 |112| 92 | 14 |M6|1.8x2| 7220 21974 86
Twinlead | | | | o, Dimension Ca COa K
Model No. D|A|E|B|L|WIH|[X|Q]| n | (kdf) (kgf) | kgf/um
SFY01632-1.6 321277832 |53 (101 |10 |42.5| 42 | 34| 45|M6|0.8x2| 493 116 11
16
SFY01632-3.6 32127783253 (101| 10 |74.5|42 | 34|45 |M6|18x2| 989 2511 23
SFY02040-3.6 403175 39|62 | 13 |10 | 88 |50 | 41 |55|M6|18x2| 1311 3592 30
SFY02550-1.6 50 [3.969 | 47 [ 74| 15 |12 | 58 | 60 | 49| 6.6 |M6|0.8x2| 976 2495 19
25
SFY02550-3.6 50 [3.969 | 47 | 74| 15 | 12 | 108 | 60 | 49 | 6.6 |M6|1.8x2 | 1960 5614 32
SFY03264-1.6 64 (4762|5892 | 17 | 12| 71 | 74|60 | 9 |M6|08x2| 1374 3571 22
32
SFY03264-3.6 64 (4762 |58|92| 17 |12 |135|74|60| 9 |M6|18x2| 2759 8441 46
SFY050100-1.6 100|7.938 | 90 |135|21.5| 20 | 111 [112| 92 | 14 |M6|0.8x2| 3398 9980 35
50
SFY050100-3.6 100|7.938 | 90 |135|21.5| 20 | 211 |112| 92 | 14 |M6|1.8x2| 6824 22455 72
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SFYA Series Specifications

4-X(thr.)

1
\

Q (Oil hole)

\F/
oW

DA

JE

N

Unit : mm
Dimension Load Rating K

II_\:r%e IL :lad d| | | Da Ca COa kgf/
odel No. D A|E|B|L | W|H X|Q|n (kgf) (kgf) um
SFYA01616-3.6| 16 | 16 | 2.778 | 32| 53 |10.1| 10 | 45 | 42 | 34 |45 /M6| 182 | 1073 2551 31
SFYA01616-5.6| 16 | 16 | 2778 | 32| 53 |10.1 |10 | 61 | 42 |34 |45|/M6|2.8*2| 1568 3968 47
SFYA02020-3.6|20 | 20 | 3175 (39| 62 | 13 |10 | 52 | 50 | 41 |55|M6|18*2 | 1387 3515 37
SFYA02020-5.6| 20 | 20 | 3175 |39 | 62 | 13 |10 | 72 | 50 | 41 |55 |M6|2.8*2| 2029 5468 56
SFYA02525-3.6| 25| 25 3969 |47 | 74 | 15 |12 | 64 | 60 | 49 | 6.6 |M6| 18%2 | 2074 5494 45
SFYA02525-5.6| 25| 25 3969 |47 | 74 | 15 |12 | 89 | 60 | 49 | 6.6 |M6|2.8*2| 3032 8546 69
SFYA03232-3.6(32 | 32 | 4762 (58| 92 | 17 |12 | 78 | 74 |60 | 9 |M6]| 18*2 3021 8690 58
SFYA03232-5.6|32 | 32 | 4762 58| 92 | 17 |12 | 110 | 74 |60 | 9 |M6|2.8*2| 4417 13517 88
SFYA04040-3.6| 40 | 40 | 635 |73 | 114 |195|15| 99 | 93 | 75| 11 |M6]| 18*2 | 4831 14062 70
SFYA04040-5.6|/40 | 40 | 635 |73 | 114 |19.5|15 139 | 93 | 75| 11 |[M6|2.8*2| 7065 21874 106
SFYA05050-3.6| 50 | 50 | 7.938 [ 90 | 135 |21.5|20 | 117 | 112 | 92 | 14 |M6 | 1.8*2 7220 21974 86
SFYA05050-5.6| 50 | 50 | 7.938 | 90 | 135 | 21.5 |20 | 167 | 112 | 92 | 14 |M6|2.8*2| 10558 34182 131
i a1 o AT T T i | e | ot
X|Q| n of) | (kgf) um
SFYA01632-1.6| 16 | 32 | 2778 | 32| 53 |10.1| 10 |42.5| 42 | 34 |4.5|M6]| 08*2 493 me n
SFYA01632-3.6| 16 | 32 | 2778 | 32| 53 |10.1| 10 |74.5| 42 | 34 |45 |M6]1.8*2 989 2511 23
SFYA02040-1.6| 20 | 40 | 3.175 |39 | 62 | 13 |10 | 48 | 50 | 41 |5.5|M6]| 0.8*2 653 1597 15
SFYA02040-3.6| 20 | 40 | 3175 (39| 62 | 13 |10 | 88 | 50 | 41 |5.5|M6|1.8*2 131 3592 30
SFYA02550-1.6| 25| 50 {3.969 |47 | 74 | 15 |12 | 58 | 60 | 49 | 6.6 | M6| 0.8*2 976 2495 19
SFYA02550-3.6| 25| 50 | 3.969 |47 | 74 | 15 |12 | 108 | 60 | 49 | 6.6 | M6|1.8*2| 1960 5614 32
SFYAO03264-1.6|32 | 64 | 4762 58| 92 | 17 |12 | 71 | 74 | 60| 9 |M6| 082 | 1374 3571 22
SFYA03264-3.6|32 | 64 | 4762 |58 | 92 | 17 |12 |135| 74 | 60| 9 |M6|1.8%2| 2759 8441 46
SFYA04080-1.6| 40| 80 | 6.35 | 73| 114 |195|15| 90 | 93 | 75| 11 |M6| 082 | 2273 6387 29
SFYA04080-3.6| 40 | 80 | 6.35 | 73| 114 |195|15 170 | 93 | 75| 11 |M6|1.8*2| 4566 14370 50
SFYA050100-1.6| 50 | 100 | 7.938 | 90 | 135 | 21520 | 111 | 112 | 92 | 14 |M6|08*2 | 3398 9980 35
SFYA050100-3.6| 50 | 100 | 7.938 | 90 | 135 | 21.5| 20 | 211 | 112 | 92 | 14 |M6|1.8*2 | 6824 22455 72
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TBI MOTION BALL SCREW

2-2 Precision Ground Ball Screw Series

SCNI/SCI Series Specifications

L1 L2

w
o L
g
3 Unit : mm
£ Dimension Load Ratin
Model No. | d | | Da g K
D|L|LI|LL|M|R /| n/| Cakgfy | COa(kgf) | kgf/um
SCNI01605-4 | 16 | 5 |3.175] 30 | 45| 9 | 20 | 5 3 | x4 1380 3052 33
SCNI 02005-4 | 20 | 5 [3.175| 34 | 45 9 20 5 3 | x4 1551 3875 39
SCNI 02505-4 5 |3175| 40 | 45 9 20 5 3 | x4 1724 4904 45
25
SCNI 02510-4 10 |4.762| 46 | 85 | 13 | 30 5 3 | x4 2954 7295 51
SCNI 03205-4 5 |3.175| 46 | 45 9 20 5 3 | x4 1922 6343 52
32
SCNI 03210-4 10 [635| 54 | 85 | 13 | 30 5 3 | x4 4805 12208 62
SCNI 04005-4 5 |3.175| 56 | 45 9 20 5 3 | x4 2110 7988 59
40
SCNI 04010-4 10 [635] 62 | 85 | 13 | 30 5 3 | x4 5399 15500 72
SCNI 05010-4 | 50 | 10 | 635| 72 | 85 | 13 | 30 5 3 | x4 6004 19614 83
SCNI 06310-4 | 63 | 10 | 635| 85 | 85 | 13 | 30 6 | 35| x4 6719 25358 95
SCNI 08010-4 | 80 | 10 | 635|105| 85 | 13 | 30 | 8 | 45 | x4 7346 31953 109
SCI 01604-4 16 4 12381 30 | 40 9 15 3 15 | x4 973 2406 32
SCl 02004-4 20 | 4 2381 34 | 40 9 15 3 15 | x4 1066 2987 37
SCl 02504-4 25 | 4 2381 40 | 40 9 15 3 15 | x4 1180 3795 43
SCI 03204-4 32 | 4 2381 46 | 40 9 15 3 15 | x4 1296 4838 49
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SFK Series Specifications

30’1’\‘ 3p»_Q (Ol hole)
¥ w -1 =
OO +e < R T
1© . =
oH ‘i\
(SFK01004) L .
d=20  (srcozso)
Unit : mm
Dimension
Model No.| d | 11 Da - T T L Tw (R [ x| v | 2 Q|n (IS;f) (Eg?) kgfl/(um
SFK00401 41 1108|10 (20| 3 |12 |15|14 |29 - - x2 64 97 5
SFK00601 6| 1]08| 12|24 |35|15 |18 |16 |34 - - 1x3 m 224 9
SFK00801* 110814 27| 4 |16 |21 |18 |34 - - x4 161 403 14
SFK00802" | 8 | 2 |12 | 14 |27 | 4 | 18 | 21| 18 |34 | - - 1x3 222 458 13
SFK0082.5 25012116 29| 4 |26 |23 20|34 - - 1x3 221 457 13
SFK01002* o 2 11218 | 35| 5 |28 |27 (22|45 - = 1x3 243 569 15
SFK01004 4 12 120|137 ] 6 | 342928 45| - = 1x3 468 905 17
SFK01202* b 2 11212037 |5 28|29 |24 |45 - - x4 334 906 22
SFK01205 5125122 37| 8 |39(29 24|45 - - 1x3 702 1409 17
SFK01402* 2 1122140 | 6 |23 |31 |26 |55/ - = x4 354 1053 24
SFK01404 " 4 12525 |42 |10 | 4535|129 45| - = x4 957 2145 16
SFK02002 (20| 2 |12|50 |80 | 15| 55|65 |68 |65|105| 6 |Méxl| 1x6 581 2284 48
SFK02502 | 25| 2 |12 |50 |80 |13 |43 |65 |68 |65|105| 6 |M6xl| 1x5 540 2381 46
XSKO1004 |10 | 4 | 2 |26 |46 |10 | 34 |36 |28 45| 8 | 45 |Méx1| 1x3 468 905 17
XSKO01404 |14 | 4 |25| 26 | 46 | 10 | 45 | 36 | 28 | 45| 8 | 45 |Méx1| 1x4 957 2145 16
% Yo Left helix available
3% Standard ball nut SFK00401 is witho sther type K standard ball nut is available for with or without wiper, please contact TBI sales
tatives
Unit : mm
Dimension Ca | COa K
Model No. | d | 1 1Da P g T U Tw h [ x| v |z] Q]| n | k| (gf | kgfium
XSURO1204T3D-02 | 12 | 4 25|24 40| 6 | 28|32 ]25(35| - | - | - |1x3] 454 | 722 -

»* Standard ball nut XSUR01204
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TBI MOTION BALL SCREW

2-2 Precision Ground Ball Screw Series

BSH Series Specifications

L.N
kel <
' - I Q Q
B
L
d=12
o (External circulation type) LS
Y
= L1
» T
b L T
g [} [
kel <
- - 7 1~ Q| 8
i -
4214 L2\ q (0il hole)
(Internal circulation type) L
LS
Unit : mm
Dimension Ca COa K
Model No. d| | | Da
D A Bl L |L|N|2laQ| n |kgf)| (kgf) kgf/um
BSH0082.5-25 | 8 |25| 12 |175| MI5IP |75|235| 10 | 3 | - | - |2.5x1| 189 381 n
BSH01002-3.5 2| 12 | 195 MI7x1P | 7.5] 22 3 132 -] - |35x1| 277 664 17
10
BSH01004-2.5 4 2 25 | M20x1P |10 | 34 | 3 3 |- - |25x1| 400 754 14
BSH01204-3.5 4 | 25 1255 M20x1P | 10| 34 | 13 | 3 | - | - |3.5x1| 804 | 1649 23
12
BSH01205-3.5 51 25 |255] M20x1P | 10 | 39 (1625 3 | - | - |3.5x1| 801 1644 24
BSH01404-3 40 4 25 | 321 M25x15P | 10| 35 | 11 3 -] - | 1x3 | 748 | 1609 26
BSH01604-3 4 12381 29 |M22x15P| 8 | 32 | 4 32| -| - | Ix3 | 759 | 1804 24
BSH01605-3 16| 5 | 3175|325 | M26x1.5P | 12 | 42 |19.25| 3 | - | - | 1x3 | 1077 | 2289 25
BSH01610-2 10 | 3175 | 32 | M26x1.5P | 12 | 50 3 4 13 |M4| x2 | 779 1601 14
BSH02005-3 20| 5 | 3175 | 38 | M35x1.5P | 15| 45 [203| 3 | - | - | =x3 | 1211 | 2906 30
BSH02505-4 513175 | 43 | M40x15P | 19 | 69 |3211| 3 | 8 (M6| 1x4 | 1724 | 4904 37
25
BSH02510-4 10 4762 | 43 | M40Ox15P| 19| 84 | 8 6 | 8 M6| 1x4 | 2954 | 7295 41

3 Standard ball nut from @8~@16 is assembled without wiper.
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XSVR01210-01 Series Specifications (Finish Shaft Ends)

M6X1P
Oil hole Plug

c: — //ﬁ @4.5(Thr)
8 o o __ PCD@40
Nigrse)
’ = AN
e g s = R e
7/ 2 4 . = 7
CUFF) / N - “ 15 \@:_/@/ C
097" " T 2 (300 | 30
7.9 [L[oof]A 11 45 32
0 53 g
F L1 (hardened) |15 T View X-X =
L2 (7))
L3 2
o
H
BCD 12.85
Ball Dia (mm) 2.5
Lead (mm) 10
No. of Turns 2.7x1
Lead Angle 13.91°
Threading Direction R
Spring Force (kg) 0.1~0.2
Preload (kgf) 25
Dynamic Load Rating Ca (kgf) 623
Static Load Rating COa (kgf) 1241
Accuracy Grade 0.018
Unit : mm
Shaft Length (mm) Slant of Axle Center
Travel Length (mm) Model No.
L1 L2 L3 2
100 XSVR01210B1DGC5-230-P1 160 175 230 0.035
150 XSVR01210B1DGC5-280-P1 210 225 280 0.035
250 XSVR01210B1DGC5-380-P1 310 325 380 0.050
350 XSVRO1210B1DGC5-480-P1 410 425 480 0.060
450 XSVR01210B1DGC5-580-P1 510 525 580 0.075

www.tbimotion.com.tw  C59



TBI MOTION BALL SCREW

2-2 Precision Ground Ball Screw Series

XSVR01510-00 Series Specifications (Finish Shaft Ends)

i
-
. S
g [_L]o.004] F}— L1 (Shz;rdel_n;d) 15 T ooode] View X-X
g ‘ L3
BCD 155
Ball Dia (mm) 3.175
Lead (mm) 10
No. of Turns 2.7x1
Lead Angle 1.6°
Threading Direction R
Spring Force (kg) 0.1~0.3
Preload (kgf) 38
Dynamic Load Rating Ca (kgf) 972
Static Load Rating COa (kgf) 2020
Accuracy Grade 0.018
Unit : mm
Travel Length Model No. Shaft Length (mm) Slant of Axle Center
(mm) L1 L2 L3 074
100 XSVR01510B1DGC5-271-P1 189 204 27 0.025
150 XSVRO1510B1DGC5-321-P1 239 254 321 0.035
200 XSVRO1510B1DGC5-371-P1 289 304 37 0.035
250 XSVRO1510B1DGC5-421-P1 339 354 421 0.040
300 XSVRO1510B1DGC5-471-P1 389 404 471 0.040
350 XSVR01510B1DGC5-521-P1 439 454 521 0.050
400 XSVRO1510B1DGC5-571-P1 489 504 571 0.050
450 XSVR01510B1DGC5-621-P1 539 554 621 0.050
500 XSVRO1510B1DGC5-671-P1 589 604 671 0.065
550 XSVR01510B1DGC5-721-P1 639 654 721 0.065
600 XSVR01510B1DGC5-771-P1 689 704 el 0.065
700 XSVRO1510B1DGC5-871-P1 789 804 871 0.085
800 XSVR01510B1DGC5-971-P1 889 904 971 0.085
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XSVR01520-01 Series Specifications (Finish Shaft Ends)

M6X1P
5«3 . Oil hole
&l % o
=8 = IR
E] i
11591 " 4-099.5dp5.5,
9.15% 25 5(Thr.)
22 60 45
L1 (hardeLnQed) | 15 L
L3
BCD 15.5
Ball Dia (mm) 3.175
Lead (mm) 20
No. of Turns 1.8x1
Lead Angle 22.33°
Threading Direction R
Spring Force (kg) 0.1~0.3
Preload (kgf) 38
DynamicLoad Rating Ca (kgf) 580
Static Load Rating COa (kgf) 875
Accuracy Grade 0.018
Unit : mm
Shaft Length (mm) Slant of Axle Center
Travel Length (mm) Model No.
L1 L2 L3 V4
100 XSVRO1520A1DGC5-271-P1 189 204 271 0.025
150 XSVRO1520A1DGC5-321-P1 239 254 321 0.035
200 XSVRO1520A1DGC5-371-P1 289 304 37 0.035
250 XSVRO1520A1DGC5-421-P1 339 354 421 0.040
300 XSVRO1520A1DGC5-471-P1 389 404 471 0.040
350 XSVR01520A1DGC5-521-P1 439 454 521 0.050
400 XSVR01520A1DGC5-571-P1 489 504 571 0.050
450 XSVR01520A1DGC5-621-P1 539 554 621 0.050
500 XSVRO1520A1DGC5-671-P1 589 604 671 0.065
550 XSVRO1520A1DGC5-721-P1 639 654 721 0.065
600 XSVR01520A1DGC5-771-P1 689 704 77 0.065
700 XSVRO1520A1DGC5-871-P1 789 804 871 0.085
800 XSVRO1520A1DGC5-971-P1 889 904 971 0.085

Co1
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TBI MOTION BALL SCREW

2-2 Precision Ground Ball Screw Series

XSVR02010-00 Series Specifications (Finish Shaft Ends)

2-M6X1P

N §§ £ Qil hole
§ “5 gt 1 {#To.009]E] (Y
5 .
F s 20 @;;L—/ L
1,151 i ;_L.-@(
Lootila 60 4-311dp6.5, 200 |
¥ e - ooam 2| ®
E [LJo.004]F}— L1 (hardened) 46
= | — View X-X
(7]
o
°
H BCD 21.35
Ball Dia (mm) 3.969
Lead (mm) 10
No. of Turns 2.7x1
Lead Angle 8.48°
Threading Direction R
Spring Force (kg) 0.1~0.3
Preload (kgf) 43
Dynamic Load Rating Ca (kgf) 1518
Static Load Rating COa (kgf) 3398
Accuracy Grade 0.018
Unit : mm
Shaft Length (mm Slant of Axle Center
Travel Length (mm) Model No. gth (mm)
L1 L2 L3 V4
200 XSVR02010B1DGC5-399-P1 289 314 399 0.035
300 XSVR02010B1DGC5-499-P1 389 414 499 0.040
400 XSVR02010B1DGC5-599-P1 489 514 599 0.050
500 XSVR02010B1DGC5-699-P1 589 614 699 0.065
600 XSVR02010B1DGC5-799-P1 689 714 799 0.065
700 XSVR02010B1DGC5-899-P1 789 814 899 0.085
800 XSVR02010B1DGC5-999-P1 889 914 999 0.085
900 XSVR02010B1DGC5-1099-P1 989 1014 1099 0.110
1000 XSVR02010B1DGC5-1199-P1 1089 m4 1199 0.110
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XSVR02020-00 Series Specifications (Finish Shaft Ends)

2-M6X1P

8. P o hole
B |55 g E =
S 5|E L S (Ea@)
R g PR
i i =g ¢ OO
20 g N
3 El P N i ,
11591 = :@:f/
st i a s C
L1 (hardened) [1[0.004[E] 6
‘ L3 o
) o
View X-X =
7
o
°
BCD 2075 b
Ball Dia (mm) 3.175
Lead (mm) 20
No. of Turns 1.8x1
Lead Angle 17.05°
Threading Direction R
Spring Force (kg) 0.1~0.3
Preload (kgf) 31
Dynamic Load Rating Ca (kgf) 764
Static Load Rating COa (kgf) 1758
Accuracy Grade 0.018
Unit : mm
Shaft Length (mm) Slant of Axle Center
Travel Length (mm) Model No.
L1 L2 L3 z
200 XSVR02020A1DGC5-399-P1 289 314 399 0.035
300 XSVR02020A1DGC5-499-P1 389 414 499 0.040
400 XSVR02020A1DGC5-599-P1 489 514 599 0.050
500 XSVR02020A1DGC5-699-P1 589 614 699 0.065
600 XSVR02020A1DGC5-799-P1 689 714 799 0.065
700 XSVR02020A1DGC5-899-P1 789 814 899 0.085
800 XSVR02020A1DGC5-999-P1 889 914 999 0.085
900 XSVR02020A1DGC5-1099-P1 989 1014 1099 0.110
1000 XSVR02020A1DGC5-1199-P1 1089 m4 1199 0.110
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TBI MOTION BALL SCREW

2-3 Rolled Ball Screw

M 2-3-1 Rolled Screws

Rolled screws are made through thread roller. Generally rolled screw has a smoother operation
while lowering friction and backlash. Therefore, it gradually replaced the traditional ACME screws
and trapezoidal screws. Moreover, rolled screws can eliminate axial play by preloading nut with a
cost effective pricing compare to ground screw.

Ml 2-3-2 The Features of TBI MOTION Rolled Ball Screw

(1) Lead Accuracy Up to Grade C5

C7 and C10 Screws have been Standardized. C5 on request.

(2) Precision Ground Ball Nut

High Precision Ball Nut are interchangeable between ground and rolled screws.
(3) Available to ship separately

Ball screw and ball nuts can be shipped separated ensure shortest delivery time. The ball nuts are
standardized with PO preloaded, preload value can be adjusted through reballing.

M 2-3-3 Nominal Model Code of Rolled Ball Screws
Nominal Model Code of Shaft

SC R 025 05 F C7 - 1000 + N3
! | |

@® ® ® ® ® ® @
O] ® @
Type of Screw Shaft Lead Overall Length of Shaft
SC : standard Unit : mm Unit : mm

SS: For H, NH type nut

® ®
Threading Direction Product Code Shaft Surface Treatment
R: Right F: Rolled o : Standard
L: Left B1: Black Oxidation
N1 : Hard Chrome Plating
® ® P : Phosphating
Nominal Diameter Accuracy Grade N3 : Nickel Plating
Unit : mm C5,C7,C10 N4 : Raydent

N5 : Chrome Plating
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Fig 2.3.1 Screw Shaft Nominal Diameter

Table 2.3.1 Rolled Ball Screw Specifications @6~32 Unit : mm
Model No. | accyracy | Threading Direction | Nymber | Standard Code el
Type of Nut | Length of
d| 1| pa| Grade R:Right L : Left of Grooves of Shaft Shaft
1] 08 |C10,C7, C5 R 1 SCR0O0601 K 1000
6 6 | 12 |C10,C7,C5 R 2 SCR00606 J 1000
1] 08 |C10,C7,C5 R 1 SCR00801 K
2 | 12 |C10,C7,C5 R 1 SCR00802 K 1000
8 251 12 |C10,C7,C5 R 1 SCR0082.5 K, BSH
8 | 12 |C10,C7,C5 R 4 SCR0O0808 J 1000
2 | 12 |C10,C7,C5 R 1 SCRO1002 K, BSH
10 3000
4 2 |C10,C7,C5 R 1 SCRO1004 K, BSH
2 | 12 |C10,C7,C5 R 1 SCRO1202 K
4 | 25 |CI0,C7,C5 R 1 SCRO1204 U, BSH
12 5125 |C10,C7,C5 R 1 SCRO1205 K 3000
5| 25 |C10,C7, C5 R 1 SSR01205 V,BSH, A, B
10 | 2.5 |C10,C7,C5 R 1 SCRO1210-B \
20| 2.5 |C10,C7, C5 R 4 SCRO1220 Y
14 2 | 12 |C10,C7,C5 R 1 SCRO1402 K 3000
4 1 25 |C10,C7,C5 R 1 SCRO1404 K, BSH 3000
4 12.381|C10, C7, C5 R 1 SCRO1604(N) V, I, U, BSH
5 13.175|C10, C7, C5 R/L 1 SCRO1605 NI, NU, BSH
16 | 10 |3.175|C10, C7, C5 R 1 SCRO1610 V, NI, NU, BSH 3000
16 |2.778| C10, C7, C5 R 4 SCRO1616 YA
32 12.778|C10, C7, C5 8 SCRO1632 Y, YA
4 12.381|C10, C7, C5 1 SCRO2004(N) U
20 5 13.175|C10, C7, C5 R/L 1 SCR02005 V. NI, NU, BSH, A, B 3000
20 |3.175|C10, C7, C5 R 4 SCR02020, SSR02020 |V, Y, YA, A, B
40 |3.175|C10, C7, C5 R 8 SCR0O2040 YA
4 12.381|C10, C7, C5 R 1 SCRO2504(N) LU
5 13.175|C10, C7, C5 R/L 1 SCR02505 V,NI,NU, BSH, A, B
25| 10 |4.762| C10, C7, C5 R 1 SCR02510-A NI, NU, BSH 6000
2513.969|C10, C7, C5 R 4 SCR02525 Y, YA
50 13.969|C10, C7, C5 8 SCR02550 Y, YA
4 12.381|C10, C7, C5 1 SCRO3204(N) v, I, U
5 13.175|C10, C7, C5 RIL 1 SCR03205 V, NI, NU, A
32|10 | 6.35 | C10, C7, C5 R/L 1 SCR03210 V, NI, NU 6000
32 14.762|C10, C7, C5 R 4 SCR03232 YA
64 |4.762|C10, C7, C5 R 8 SCR03264 Y, YA
# The information is for standard production, if required accuracy grade C5 or other needs, please contact TBI MOTION
#f the extended type in YA nut is needed, please contact TBI MOTION
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TBI MOTION BALL SCREW

2-3 Rolled Ball Screw

Table2.3.2 Standard Specifications @40~80 Unit : mm
Model No. | Accuracy | Threading Direction | Number of | Standard Code Type of Nut Overall Length
d!| 1| Da| Grade R :Right L : Left Grooves of Shaft of Shaft
5 |3.175|C10, C7, C5 R/L 1 SCR04005 V, NI, NU, A
10 | 6.35 | C10, C7, C5 R/L 1 SCR04010 V, NI, NU
40 | 20 | 6.35 |C10, C7, C5 R 1 SCR04020 \ 6000
40 | 6.35 |C10, C7, C5 R 4 SCR04040 Y, YA
80 | 6.35 | C10, C7, C5 R 8 SCR04080 YA
o 5 13.175|C10, C7, C5 R 1 SCR05005 V., A
% 10 | 6.35 [ C10, C7, C5 R/L 1 SCR05010 V, NI, NU
f-’,’ 50° | 20 |9.525|C10, C7, C5 R 1 SCR05020 \ 6000
g 50 |7.938| C10, C7, C5 R 4 SCR05050 Y, YA
10017.938|C10, C7, C5 R 8 SCR0O50100 Y, YA
10 | 6.35 |C10, C7, C5 R 1 SCRO6310 V, NI, NU
63° 7000
20 19.525|C10, C7, C5 R 1 SCR0O6320 V, NU
10 | 6.35 [ C10, C7, C5 R 1 SCR08010 V, NI, NU
80° 7000
20 (9.525|C10, C7, C5 R 1 SCR08020 V, NU
Table2.3.3 H/A/)/B-Type Specifications @16~50 Unit : mm
Model No. Accuracy |Threading Direction Nur;\fber Type-H Code | Type of |Overall Length
a1 | pa Grade R:Right L : Left | Grooves of Shaft Nut of Shaft
12 | 10 | 25 C10, C7, C5 R 2 SSR01210 A B 3000
5 (2778] (10, C7,C5 R 1 SSRO1605 A B
10 |2.778] (10, C7,C5 R 2 SSRO1610 A B
16 3000
16 |2.778| C10,C7,C5 R 4 SSR0O1616 A B
20 (2.778| (C10,C7, C5 R 4 SSRO1620 A B
20 | 10 |3.175| C10,C7,C5 R 2 SSR02010 A B 3000
= 10 |3.175] (10, C7, C5 R 2 SSR02510 A B "
25 [3.175| (10, C7, C5 R 4 SSR02525 AV, B
10 [3.969| (10, C7, C5 R 1 SSR03210 A B
32 | 20 |3.969| (10, C7,C5 R 2 SSR03220 A B 6000
32 |3.969| C10,C7,C5 R 4 SSR03232 A B
10 | 635| C10,C7,C5 R 1 SSR04010 A
40 | 20 | 6.35 C10, C7, C5 R 2 SSR04020 A 6000
40 | 6.35 C10, C7, C5 R 4 SSR04040 A
10 | 635] C10,C7,C5 R 1 SSR05010 A
50°| 20 | 635 | C10,C7,C5 R 2 SSR05020 A 6000
50 | 6.35 C10, C7, C5 R 4 SSRO5050 A

#The information is for standard production, if required accuracy grade C5 or other needs, please contact TBI MOTION
% Please contact TBI MOTION if the marked types ( ® ) are required.
#If the extended type in YA nut is needed, please contact TBI MOTION.
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Nominal Model Code of Nut

GSFUR02505T4D+ N3

Maiosg [jeg n

@ @ @ @ ® @ @
® ® ®
Product Code Threading Direction Number of Turns (Turn-Row)
R : Right Turn:T:1
® L: Left A:15(or17/18)
Nominal Model B:25/2.8
S |S: Single nut @ C:35
. F : With flange Nominal Diameter D:438
C : Without flange Unit : mm E:58
NI': NI type nut ex:(25%X2=B2)
NU : NU type nut
A : A type nut ® )
J:J type nut Lead Flange Type
B : B type nut Unit : mm N : Not cutting
U NH : NH nut S : Single cutting
(A solution for slide table) D : Double cutting

Y 1Y type nut Nut Surface Treatment
YA : YA type nut S : Standard

V:V type nut B1: Black Oxidation

U : U type nut N1 : Hard Chrome Plating
K': K type nut P : Phosphating

N3 : Nickel Plating

N4 : Raydent

N5 : Chrome Plating

M 2-3-4 Preload of Rolled Ball Screw

The standard preloading for Rolled Ball Screw is PO. If P1 preloading is required, please contact TBI

MOTION.
Table2.3.4 Accuracy grade of rolled ball screw Unit : pm
Rolled
Grade

c5 c7 C10

ISO, DIN 23 52 210

€300 JIS 18 50 210

TBI MOTION 23 50 210
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TBI MOTION BALL SCREW

2-4 Rolled Ball Screw Series

W 2-4-1 TBI MOTION Nut of Rolled Ball Screw Type

Nut Type Flange Type

SFA (DIN)

>

(2dA3 yooud-3snp
buosns/paads ybIH)
i
|
i
i
i
i

72

M3l19g ||leg

SFB (DIN)

(2dA3 yooud-3snp pue
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TBI MOTION BALL SCREW

2-4 Rolled Ball Screw Series
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% The information is for specifications, if customized products are needed please contact TBI MOTION.
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TBI MOTION BALL SCREW

2-4 Rolled Ball Screw Series

SFA (DIN 69051 FORM B) Series Specifications

A 15

225 . Q Oil Hole

=
\
|
|
|
|
=

E| B
- L
3 d=40
g’ Unit: mm
g Dimension Load Rating K
ModelNo. | d | | | Da Coa | kof/
D A E|B|L|W|H|X| Q]| n |Ca(kgf) (kgf) | um
SFA01205-2.8 P 5125|2440 | 5 |10 |30]|32]|30|45]| - |28x1| 661 1316 19
SFA01210-2.8 10|25 124140 5 10 | 42 | 32| 30 | 45| - |28x1| 642 1287 19
SFA01605-3.8 512778 28 | 48 | 5 10 | 31 | 38| 40 | 5.5 | M6 |3.8x1| 1112 2507 30
SFA01610-2.8 10 [2.778| 28 | 48 | 5 | 10 | 42 | 38 | 40 | 55 | M6 |2.8x1| 839 1821 23
SFA01616-1.8 15 116 |2.778] 28 | 48 | 5 10 | 43 | 38 | 40 | 5.5 | M6 |1.8x1 552 137 14
SFA01616-2.8 16 |2.778| 28 | 48 | 5 10 | 59 | 38 | 40 | 5.5 | M6 |2.8x1| 808 1769 22
SFA01620-1.8 20 |2.778| 28 | 48 | 5 | 10 | 50 | 38 | 40 | 5.5 | M6 |1.8x1| 554 1170 14
SFA02005-3.8 513175 36 | 58 | 7 10 | 33 | 47 | 44 | 6.6 | M6 |3.8x1| 1484 3681 37
SFA02010-3.8 20 10 13175 36 | 58 | 7 10 | 52 | 47 | 44 | 6.6 | M6 |3.8x1| 1516 3833 40
SFA02020-1.8 20 (3175 36 | 58 | 7 10 | 52 | 47 | 44 | 6.6 | M6 |1.8x1| 764 1758 19
SFA02020-2.8 203175 36 | 58 | 7 10 | 72 | 47 | 44 | 6.6 | M6 |2.8x1| 1118 2734 29
SFA02505-3.8 513175 40 | 62 | 7 10 | 33 | 51 | 48 | 6.6 | M6 |3.8x1| 1650 4658 43
SFA02510-3.8 25 10 [3175| 40 | 62 | 7 | 12 | 52 | 51| 48 | 6.6 | M6 |3.8x1| 1638 4633 45
SFA02525-1.8 2531750 40 | 62 | 7 | 12 | 60 | 51 | 48 | 6.6 | M6 |1.8x1| 843 2199 22
SFA02525-2.8 2513175 40 | 62 | 7 12 | 85 | 51 | 48 | 6.6 | M6 |2.8x1| 1232 3421 34
SFA03205-3.8 | 32| 5 3175/ 50 | 80 | 9 | 12 | 35| 65| 62 | 9 | M6 |3.8x1| 1839 6026 51
SFA03210-3.8 10 (3969 50 | 80 | 9 | 12 | 53 | 65| 62 | 9 | M6 |3.8x1| 2460 7255 55
SFA03220-2.8 31 20(3.969| 50 | 80 | 9 12 | 72 | 65| 62 | 9 | M6 |2.8x1| 1907 5482 43
SFA03232-1.8 323969/ 50 | 80| 9 | 12 |78 | 65| 62 | 9 | M6 |1.8x1| 1257 3426 27
SFA03232-2.8 323969/ 50 [ 80 | 9 | 12 |10 | 65| 62 | 9 | M6 |2.8x1| 1838 5329 42
SFA04005-3.8 | 40| 5 |3175| 63 | 93 | 9 14 139 |78 70| 9 | M8 |3.8x1| 2018 7589 60
SFA04010-3.8 1063563 |93 | 9 |14 |57|78| 70| 9 | M8|38x1| 5035 | 13943 67
SFA04020-2.8 38 2063563 | 93| 9 | 14|78 | 78| 70| 9 | M8|2.8x1| 3959 10715 54
SFA04040-1.8 40 1635|6393 | 9 14 19 | 78 | 70 | 9 | M8 [1.8x1| 2585 6648 34
SFA04040-2.8 4063563 93| 9 |14 |136| 78 | 70 | 9 | M8 [2.8x1| 3780 10341 52
SFA05005-3.8° | 50 | 5 |3.175| 75 | 110 |10.5| 15 | 42 | 93 | 85 | 11 | M8 |3.8x1| 2207 9542 68
SFA05010-3.8° 10 [ 6.35] 75 | 110 {10.5| 18 | 57 | 93 | 85 | 11 | M8 |3.8x1| 5638 17852 79
SFA05020-3.8° 48 20 (635| 75 | 10 [10.5| 18 | 98 | 93 | 85 | 11 | M8 |3.8x1| 5749 | 18485 | 87
SFA05050-1.8° 50(635| 75 | 110 [10.5| 18 | 117 | 93 | 85 | 11 | M8 |1.8x1| 2946 8749 42
SFA05050-2.8° 50(635| 75 | 110 [10.5| 18 | 167 | 93 | 85 | 11 | M8 |2.8x1| 4308 13610 65

3 Please contact TBI MOTION if the marked types ( ® ) are required.
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SFB (DIN 69051 FORM B) Series Specifications

Q Oil Hole Q Oil Hole
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Dimension Load Rating K g
ModelNo. | d| I/ Da| ) ol g | L|w|lH|x|aln|c (kgf) (ig?) 'ﬁ;nt/
SFB01205-2.8 5025|2440 |10 |30 |32|30|45|M6|28x1| 661 1316 19
SFB01210-2.8 *° 10| 25| 24|40 | 10 | 42 | 32 | 30 | 45 | M6 | 28x1| 642 1287 19
SFB01605-3.8 5 (2778| 28 | 48 | 10 | 31 | 38 | 40 | 5.5 | M6 | 38x1| 1112 2507 30
SFB01610-2.8 10 |2778| 28 | 48 | 10 | 42 | 38 | 40 | 55 | M6 | 28| 839 1821 23
SFBO1616-1.8 | 15 | 16 [2778| 28 | 48 | 10 | 43 | 38 | 40 | 55 | M6 | 181 | 552 1137 14
SFB01616-2.8 16 |2778| 28 | 48 | 10 | 59 | 38 | 40 | 55 | M6 | 28| 808 1769 22
SFB01620-1.8 20 2778| 28 | 48 | 10 | 50 | 38 | 40 | 55 | M6 | 18I | 554 1170 14
SFB02005-3.8 5 |3175| 36 | 58 | 10 | 33 | 47 | 44 | 66 | M6 | 38x1| 1484 3681 37
SFB02010-3.8 10 [3175| 36 | 58 | 10 | 52 | 47 | 44 | 66 | M6 | 38| 1516 3833 40
SFB02020-1.8 20 203175/ 36 | 58 | 10 | 52 | 47 | 44 | 66 | M6 | 181 | 764 1758 19
SFB02020-2.8 203175/ 36 | 58 | 10 | 72 | 47 | 44 | 66 | M6 | 28x1| 1118 2734 29
SFB02505-3.8 5 (3175 40 | 62 | 10 | 33 | 51 | 48 | 6.6 | M6 | 38x1| 1650 4658 43
SFB02510-3.8 10| 3175| 40 | 62 | 12 | 52 | 51| 48 | 6.6 | M6 | 38x1| 1638 4633 45
SFB02525-1.8 = 25(3175| 40 | 62 | 12 | 60 | 51 | 48 | 66 | M6 | 18x1| 843 2199 22
SFB02525-2.8 25(3175| 40 | 62 | 12 | 85 | 51 | 48 | 6.6 | M6 | 28x1| 1232 3421 34
SFB03205-3.8 |32 | 5 |3175| 50 | 80 | 12 [ 35 | 65 | 62 | 9 | M6 |38x1| 1839 6026 51
SFB03210-3.8 103969| 50 | 80 | 12 | 53 | 65 | 62 | 9 | M6 |38x1| 2460 | 7255 55
SFB03220-2.8 203969 50 | 80 | 12 | 72 | 65 | 62 | 9 | M6 |28x1| 1907 5482 43
SFB03232-1.8 ! 3203969| 50 | 80 | 12 | 78 | 65 | 62 | 9 | M6 | 18| 1257 3426 27
SFB03232-2.8 3213969| 50 | 80 [ 12 | 110 | 65 | 62 | 9 | M6 |28x1| 1838 5329 42

www.tbimotion.com.tw  C73



TBI MOTION BALL SCREW

2-4 Rolled Ball Screw Series

SFJ (DIN 69051 FORM B) Series Specifications

§3 Zﬁ K\fl 3 9
4-X thr
H E|B
i L
g’ Unit: mm
2 Dimension Load Rating K
ModelNo. | d | | | Da Coa | kgf/
D | A E B L  W|H) X Q n |Ca (kgf) (kgf) | pm
SFJ00606-1.8 | 6 | 6 14127 | 3 4 21 121 |16 |34 - 1.8x1 78 122 4
1.2
SFJ00808-1.8 | 8 | 8 18 | 31 3 4 | 26 | 25|20 |34 - 1.8x1 89 164 5
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SCNH Series Specifications

L2 L3 g

L =

[

(2]

=

Unit : mm g

Dimension Load Ratin
Model No. d| | Da g K
D|L|L|L2|LLB|{M|R|Q| n | Calkgf) |COa (kgf)|kgfium
SCNHO01205-4.8 5 25 (24140 7 |12 14 | 3 |15] 3 |4.8x] 1051 2255 34
SCNHO01210-2.8 | 12 | 10 25 | 24|45 8 |15 15 | 3 |15| 3 |2.8x1 642 1287 19
XCNHO01210-1.8 10 25 241401051214 | 3 |15| 3 | 181 439 827 33
SCNH01605-5.8 5 2778 |28 |45 7 |20|125| 5| 3 | 3 |58« 1599 3827 49
SCNHO01610-2.8 10 | 2778 |28 45| 7 (201125 5 | 3 | 3 |28«] 839 1821 23
15

SCNHO01616-1.8 16 | 2778 |28 45| 7 |20 |125| 5 | 3 | 3 |18x1 552 137 18
SCNHO01620-1.8 20 | 2778 | 28|58 | 10 {20 19 | 5| 3 | 3 |18x] 554 170 14
SCNH02005-5.8 5 3175 | 36|47 | 8 20135 5| 3 | 3 |58« 2134 5619 60
SCNH02010-3.8 | 20 | 10 | 3175 |36 |55| 8 |20|175| 5| 3 | 3 |3.8x] 1516 3833 40
SCNH02020-1.8 20 | 3175 |36 |55| 8 |20|175| 5| 3 | 3 |18l 764 1758 19
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TBI MOTION BALL SCREW

2-4 Rolled Ball Screw Series

SFNU/SFU (DIN 69051 FORM B) Series Specifications

2

225
6-X(thr.) <
AL u R
// " \
|
L L
|
'

Q (Oil hole)
8-X(thr.)

=
e
|
|
=

- L]
8 " H Bl
(7]
o d=32 d=40
o
= Unit : mm
Dimension Load Rating K
ModelNo. | d | I | Da kgf/
D|A|B|L|W|H| X|Q|n|Cal(kgf)|Coakgf)| ym
SFNU01605-4* " 5 1317528 | 48 | 10 | 45 | 38 | 40 | 5.5 | M6 | 1x4 1380 3052 32
SFNUO01610-3 10 [3175| 28 | 48 | 10 | 57 | 38 | 40 | 55 | M6 | 1x3 103 2401 26
SFNU02005-4% | 20 | 5 [3.175| 36 | 58 | 10 | 51 | 47 | 44 | 6.6 | M6 | 1x4 1551 3875 39
SFNU02505-4* 25 5 13175140 | 62 | 10 | 51 | 51 | 48 | 6.6 | M6 | 1x4 1724 4904 45
SFNU02510-4 10 |4762] 40 | 62 | 12 | 80 | 51 | 48 | 6.6 | M6 | 1x4 2954 7295 50
SFNU03205-4% - 5 13175| 50 [ 80 | 12 | 52 | 65 | 62 | 9 | M6 | 1x4 1922 6343 54
SFNU03210-4* 10 [635|50 | 80| 12 | 8 | 65|62| 9 | M6 | 1x4 4805 12208 61
SFNU04005-4™ 40 5 3175063 |93 | 14 |55 |78 |70 | 9 | M8 | 1x4 2110 7988 63
SFNU04010-4* 10 635163 |93 |14 |88 |78 70| 9 | M8| x4 5399 15500 73
SFNUO05010-4"® | 50 | 10 {635 | 75 | 110 | 16 | 88 | 93 | 85 | 11 | M8 | 1x4 6004 19614 85
SFNU06310-4°® | 63 | 10 | 635 | 90 | 125 | 18 | 93 | 108 | 95 | 11 | M8 | 1x4 6719 25358 99
SFNU06320-4° | 63 | 20 |9.525| 95 | 135 | 20 | 149 | 115 | 100 | 13.5 | M8 | 1x4 11444 36653 12
SFNU08010-4® | 80 | 10 | 6.35 | 105 | 145 | 20 | 93 | 125 | 110 | 13.5| M8 | 1x4 7346 31953 109
SFNU08020-4° | 80 | 20 |9.525| 125 | 165 | 25 | 154 | 145 | 130 | 13.5| M8 | 1x4 1291 47747 138
SFU01204-4 2 4125|2440 |10 | 40| 32|30 |45 x4 902 1884 26
SFU01604-4 16 | 4 [2381) 28 | 48 | 10 | 40 | 38 | 40 | 55 | M6 | 1x4 973 2406 32
SFU02004-4 20 | 4 12381 36 | 58 | 10 | 42 | 47 | 44 | 6.6 | M6 | 1x4 1066 2987 38
SFU02504-4 25| 4 |2381] 40 | 62 | 10 | 42 | 51 | 48 | 6.6 | M6 | x4 1180 3795 43
SFU03204-4 32| 4 12381 50| 80| 12 | 44| 65|62 | 9 | M6| Ix4 1296 4838 51
SFU10020-4° 100 | 20 |9.525] 150 | 202 | 30 | 180 | 170 | 155 | 17.5 | M8 | 1x4 14303 60698 162

#* ¥ Left helix available #Please contact TBI MOTION if the marked types ( ® ) are required.
% Standard ball nut SFU01204-4 is assembled without wiper.
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SFNI/SFI Series Specifications

(Oil hole) _Z_
- |
L]
hel[a}
e
o
22}
[
(2]
®
) H
Unit: mm
Dimension Load Rating K
ModelNo. | d | | | Da
D|A|B|L|W|H|X|Y|Z]|Q| n |Ca(kgf)|COa (kgf) kgfum
SFNI01605-4" 5 3175|130 |49 |10 {45]39 |34 45| 8 |45|M6|1x4| 1380 3052 33
16
SFNI01610-3 10 [3175|34 |58 |10 | 57 | 45|34 55]95|55|M6|1x3 1103 2401 27

SFNI02005-4 |20 | 5 |3.175|34 |57 | 11 | 51 | 45|40 |55 9.5 |55|M6|1x4| 1551 3875 39

SFNI02505-4* 5 1317540 |63 | 11| 51| 51|46 |55]95|55|M8|1x4| 1724 4904 45
25

SFNI02510-4 10 |4762| 46 |72 |12 | 80| 58 | 52 | 65| 11 |6.5|M6|1x4| 2954 7295 51

SFNI03205-4* 5 |3475|46 |72 |12 |52 |58 |52 |6.5] 11 [6.5|M8|1x4| 1922 6343 52
32

SFNI03210-4* 10 | 635 |54 (88|15 85|70 |62| 9 | 14 |8.5[M8|1x4| 4805 | 12208 62

SFNI04005-4* 5 1375|5690 | 15 | 55|72 |64 | 9 | 14 |85|M8|1x4| 2110 7988 59
40

SFNI04010-4* 10 | 635 | 62 [104| 18 | 88 |82 | 70 | 11 [17.5| 11 [M8|1x4| 5399 | 15500 72

SFNI05010-4*® | 50 | 10 | 6.35 | 72 [114| 18 | 88 (92 | 82 | 11 |17.5| 11 [M8|1x4| 6004 19614 83

SFNI06310-4° | 63 | 10 | 6.35 |85 |131|22 |93 (10795 |14 | 20 | 13 |M8|1x4| 6719 25358 95

SFNI08010-4° | 80 | 10 | 6.35 |105|150| 22 | 93 |127 |115| 14 | 20 | 13 | M8 |1x4| 7346 31953 109

SF101604-4 16| 4 238113049 |10 |45(39|34|45| 8 |45|M6|1x4| 973 2406 32
SF102004-4 20| 4 2381134 |57 |11 |46|45|40|55(95|55|M6|1x4| 1066 2987 37
SF102504-4 251 4 238114063 | 11 |46|51|46|55[95|55/M6|1x4| 1180 3795 43
SF103204-4 32| 4 2381146 |72 |12 |47 |58 |52 |65 11 [6.5|M6|1x4| 1296 4838 49

#Please contact TBI MOTION if the marked types ( ® ) are required
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TBI MOTION BALL SCREW

2-4 Rolled Ball Screw Series

SFV Series Specifications
(Oil hole) 30¢ (Qil hole) 30

(Gil hole)
e

E L

»

3 Unit : mm

2 Moottt e ey Dimension Load Rating K

D|A|B|L|W|H|X|Y|Z|Q| n |Ca(kgf)|COa (kgf)| kgf/um

SFV01205-2.8 5125 (3050|110 |42|40|32|45] 8 |45|M6|2.8x1 661 1316 19
SFV01210-2.7 ° 0] 25 |30|50]10|53|40|32|45| 8 |45 |M6|27x1| 623 1241 18
SFV01605-4.8 51317540 |63 | 11 |58 | 51|42|55|95]|55|M6|48x1| 1614 3662 40
SFV01610-2.7 0 10 13175|40 | 63 | 11 | 56 | 51 |42 |55]9.5|55|M6|27x1| 1008 2161 24
SFV02005-4.8 51317544 |67 | 11 |57 |55|52|55|9.5|55|M6|48x1| 1814 4650 47
SFV02020-1.8 20 203175146 | 74|13 |70 | 59| 46 |6.6| 11 | 6.5 | M6 | 1.8x1 764 1758 19
SFV02505-4.8 513175| 50|73 | 11 |55]61|52|55]95|55|M8|4.8x1| 2017 5884 56
SFV02525-1.8 > 25(3175150 | 73|13 |83 | 61|52|55|95]|55|M8] 1.8x1 843 2199 22
SFV03204-4.8 41238115481 |12|50|67|64|66| 11 |65|M6|48x1| 1517 5806 62
SFV03205-4.8 (32| 5 |3.175|58 (85| 12 |56 | 71|64 66| 11 | 6.5|M8|4.8x1| 2249 7612 66
SFV03210-4.8 10| 635(74|108| 1596|190 (82| 9 | 14 | 9 |M8|48x1| 5620 14649 76
SFV04005-4.8 51317567 (101| 15 |59 |83 |72 | 9 | 14 | 85| M8 |4.8x1| 2468 9586 76
SFV04010-4.8 |40 |10 | 6.35 | 82 |124| 18 |100|102| 94 | 11 |17.5| 11 | M8 |4.8x1| 6316 18600 90
SFV04020-2.7 20| 6.35 | 82 |124| 18 |100|102| 90 | 11 |17.5| 11 | M8 |2.7x1| 3935 10893 56
SFV05005-4.8° 513175180 |14 15|60 |96 |82| 9 | 14 |85|M8|4.8x1| 2698 12053 87
SFV05010-4.8° | 50 | 10 | 6.35 | 93 |135| 16 | 93 | 11398 | 11 [17.5| 11 | M8 |4.8x1| 7023 23537 106
SFV05020-2.7° 2019.525(105|152| 28 121|128 110 | 14 | 20 | 13 | M8 |2.7x1| 7336 19700 68
SFV06310-4.8° 10 | 6.35 108|154 | 22 |105|130| 110 | 14 | 20 | 13 | M8 [4.8x1| 7860 30430 126
SFV06320-2.7° ® 2019.525|122 1180 | 28 | 120|150 |130| 18 | 26 |17.5| M8 | 2.7x1| 8162 24741 80
SFV08010-4.8° 10 | 6.35 |130|176| 22 |105|152|132| 14 | 20 | 13 | M8 |4.8x1| 8593 38344 145
SFV08020-4.8° | 80 | 20 |9.525|143|204| 28 | 180|172 |148| 18 | 26 | 18 | M8 |4.8x1| 15103 57296 168
SFV08020-7.6° 20 19.525|143 1204 | 28 |240|172|148| 18 | 26 | 18 | M8 |3.8x2| 22423 90719 260

% Please contact TBI MOTION if the marked types ( ® ) are required.
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SFY Series Specifications

Q (Qil hole)

/ 7 %g S E e 7777%310
ﬁ( Q Q Q|
4-X(thr.) 8T ’®/ _f{
S
E | B
H L
Unit: mm
Large Lead dlilp Dimension Load Rating K
a
Model No. D|(A|E|B|L|W|H|X|Q]| n |Cal(kgf)|C0a (kgf) | kgfum
SFY02020-3.6 |20 |20 (3175|3962 | 13 | 10 | 52 | 50 | 41 |55| M6 |1.8x2| 1387 3515 37
SFY02525-3.6 | 25|25 (3.969| 47 |74 | 15 | 12 | 64 | 60 | 49 |6.6| M6 [18x2| 2074 5494 45
SFY04040-3.6 |40 40| 635 | 73 |114[19.5| 15 | 99 | 93 | 75 | 11 | M6 |1.8x2| 4831 14062 70
SFY05050-3.6° | 50 | 50 |7.938| 90 |135(21.5|20 | 117 | 112| 92 | 14 | M6 | 18x2| 7220 21974 86
Twinlead | | | | | oo Dimension Ca COa K
Model No. DIA|E|B|L|WHHX|Q]| n | (kg (kgf) | kgf/um
SFY01632-1.6 | 16 (32 |2.778| 32 | 53 [10.1] 10 |42.5( 42 | 34 | 45| M6 [0.8x2| 493 1116 1
SFY02550-1.6 | 25 |50 (3.969| 47 | 74 | 15 | 12 | 58 | 60 | 49 |6.6 | M6 |0.8x2| 976 2495 19
SFY03264-1.6 |32 |64 |4762|58 |92 | 17 |12 | 71|74 |60 | 9 | M6 |0.8x2| 1374 3571 22
SFY050100-1.6° | 50 [100|7.938| 90 |135|21.5| 20 | 111 |112| 92 | 14 | M6 |0.8x2| 3398 9980 35

% Please contact TBI MOTION if the marked types ( ® ) are required
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TBI MOTION BALL SCREW

2-4 Rolled Ball Screw Series

SFYA Series Specifications

Q (Qil hole)

o}

oW
A

s

4-X(thr.) 12 =~ =1
- L el
o H L
»
g Unit : mm
g Large Lead d!l 1! pa Dimension Load Rating K
Model No. D|(A|E|B|L|W|H|X|Q]| n |Cal(kgf) | COa(kgf) | kgfum
SFYA01616-3.6 | 16 | 16 |2.778| 32 | 53 |10.1| 10 | 45 | 42 | 34 | 45| M6 |1.8*2| 1073 2551 31
SFYA02020-3.6 | 20 | 20 [3.175|39 |62 | 13 | 10 | 52 | 50 | 41 | 5.5| M6 | 1.8*2 1387 3515 37
SFYA02525-3.6 | 25|25|3.969| 47 | 74| 15 | 12 | 64 | 60 | 49 | 6.6 | M6 | 1.8*2 | 2074 5494 45
SFYA03232-3.6 |32 |32 (4.762| 58 |92 | 17 |12 | 78 | 74 |60 | 9 | M6 | 1.8*2 3021 8690 58

SFYA04040-3.6 | 40 |40 | 635 | 73 [11419.5/ 15| 99 | 93 | 75| 11 | M6 | 1.8*2| 4831 14062 70

SFYA05050-3.6 | 50 | 50 |7.938| 90 |13521.5| 20 | 17 [112| 92 | 14 | M6 | 1.8*2| 7220 21974 86
Twin Lead dl 1! pa Dimension Ca COa K
Model No. D/A|E|B|L|W|H|X|Q| n | (kgf) (kgf) | kgf/um
SFYA01632-1.6 | 16 |32 |2.778| 32 | 53 |10.1| 10 [42.5) 42 | 34 |4.5| M6 [0.8%2| 493 1116 11
SFYA02040-1.6 | 20 | 40 |3175(39 [ 62 | 13 | 10 | 48 | 50 | 41 |55| M6 |0.842| 653 1597 15
SFYA02550-1.6 | 25 |50(3.969| 47 | 74 | 15 | 12 | 58 | 60 | 49 | 6.6 | M6 |0.8*2| 976 2495 19
SFYA03264-1.6 |32 |64 |4762|58 (92 | 17 |12 | 71 | 74| 60| 9 | M6 |0.8%2| 1374 3571 22
SFYA04080-1.6 | 40 |80 | 6.35 | 73 [114[19.5| 15 | 90 | 93 | 75 | 11 | M6 |0.8*%2| 2273 6387 29
SFYA050100-1.6 | 50 [100|7.938| 90 |135(21.5| 20 [ 11 |112| 92 | 14 | M6 |0.8*2| 3398 9980 35

% Please contact TBI MOTION if the marked types ( ® ) are required
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XSY Series Specifications

g S § Ele Ele L5ls
R e NG C
L ohe E|B
L
o
22}
. [
Unit : mm o
Dimension Load Ratin 2
Model No. d| | |Da 9 K =
D|A|E|B|L|W|H|H2| X| n |Ca(kgf)|COa (kgf)| kgf/lum
XSYR01220A2D-00 | 12 |20 (25|24 | 41|38| 5 |50 |32|24|36|45]18x2 777 1718 13

XCYA Series Specifications

[m]
-8
N N .
N\ S|
L1 o
L
B mm
Dimension Load Rating K
Model No. d 1 | D
oaetNo DL | L | M| R | n |CakgfcCoa(kgf)| kgf/um
XCYAR01220A2-00| 12 | 20 | 25 | 24 | 50 | 25 | 6 | 3 |182| 777 1718 13
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TBI MOTION BALL SCREW

2-4 Rolled Ball Screw Series

SCNI/SCI Series Specifications

L1 L2

3 I
o L
g
3 Unit : mm
£ Dimension Load Ratin
ModelNo. | d | | Da - K
D|L|Ll|L2|M| R /| n |Ca(kgf|Coakgf)| kgfum
SCNI 01605-4 | 16 | 5 | 3.175 30 | 45 9 20 5 3 x4 1380 3052 33
SCNI 02005-4 | 20| 5 3.175 34 | 45 9 20 5 3 x4 1551 3875 39
SCNI 02505-4 5 3.175 40 | 45 9 20 5 3 x4 1724 4904 45
25
SCNI 02510-4 10| 4762 | 46 | 85 13 30 5 3 x4 2954 7295 51
SCNI 03205-4 5 3.175 46 | 45 9 20 5 3 x4 1922 6343 52
32
SCNI 03210-4 10| 6.35 54 | 85 13 30 5 3 x4 4805 12208 62
SCNI 04005-4 51 3175 56 | 45 9 20 5 3 x4 2110 7988 59
40
SCNI 04010-4 10| 6.35 62 85 13 30 5 3 x4 5399 15500 72
SCNI 05010-4° | 50 | 10 | 6.35 72 85 13 30 5 3 x4 6004 19614 83
SCNI 06310-4° | 63 | 10 | 6.35 85 | 85 13 30 6 35 | x4 6719 25358 95
SCNI 08010-4° | 80 | 10 | 6.35 105 | 85 13 30 8 45 | x4 7346 31953 109
SCI 01604-4 16| 4 | 2381 30 | 40 9 15 3 15 | x4 973 2406 32
SCI 02004-4 20| 4 | 2.381 34 | 40 9 15 3 15 | x4 1066 2987 37
SCI 02504-4 251 4 | 2.381 40 | 40 9 15 3 15 | x4 1180 3795 43
SCI 03204-4 32| 4 | 2381 46 | 40 9 15 3 15 | x4 1296 4838 49

# Please contact TBI MOTION if the marked types ( ® ) are required.
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SFK Series Specifications

a0 30 Q (Qil hole)

T g
e L s
(SFK01004) 0
(SFK02002) ”
d=20 (SFK02502) D
Unit : mm 2
Dimension Ca COa K
ModelNo. | d | | |Da
DIA|B|LIW(H|X|Y|Z| Q |n] (kdf) | (kgf) |kgf/lum
SFKO0601 | 6 | 1 | 08|12 2435|1518 |16 (34| - | - - | 1x3 m 224 9
SFK00801 1108|1427 4 |16|21|18 (34| - | - - | x4 | 161 403 14
SFK00802 | 8 | 2 |12 |14 (27| 4 |18 |21 |18 |34]| - | - - | Ix3 | 222 458 13
SFK0082.5 2512 |16 129 | 4 |26 |23 |20 (34| - - - |13 221 457 13
SFK01002 0 2 |12]18 (35| 5 |28|27|22|45] - - - | Ix3| 243 569 15
SFK01004 4 | 212037 | 6 |34]29|28 (45| - - - | 1x3| 468 905 17
SFK01202 . 2 [12]20(37 |5 |28[29 |24 45| - | - - | x4 | 334 906 22
SFK01205 5125|2237 | 8 |39|29|24 |45 - - - | 1x3| 702 1409 17
SFK01402 " 2 |12]21]140| 6 |23]31]26|55]| - - - | x4 | 354 1053 24
SFK01404 4 125254210 |45|35|29 (45| - - - | x4 | 957 2155 16
XSK01004 | 10 | 4 | 2 |26 |46 |10 |34 |36 |28 |45| 8 |45 | Méxl | 1x3 | 468 905 17
XSK01404 |14 | 4 |25|26 |46 |10 | 45|36 |28 |45| 8 | 45| Méx1|1x4| 957 2145 16
#Type K standard ball Nut is available for with or without wiper, please contact TBI sales ref tativ
Unit: mm
Dimension Ca | COa K
Model No. d| | |Da
D|A L|W|H|X|Y|Z|Q]|n |(kgf) (kgf)|kgf/um
XSUR01204T3D-02 | 12 | 4 | 2.5 | 24 | 40 2832|2535 - | - 3| 454 | 722 -

sembled without wiper

» Standard ball nut XSUR01204T3D-02 is asse
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TBI MOTION BALL SCREW

2-4 Rolled Ball Screw Series

BSH Series Specifications

kel <
— I Q Q
\
B
L
d=12 s
w (External circulation type)
Q
o T
o L& T
o o
H / ‘
© <
- ] r— I " I Q Q
K
my :
d=14 -—-j Q (Qil hole)
(Internal circulation type) L
LS
Unit : mm
Dimension Ca | COa K
Model No. d| I | Da
D A B| L | LI |N|L2lQ| n |(kgf)|(kgf) | kgf/um
BSH0082.5-2.5 8 |25] 12 | 175| M15xIP |7.5|23.5] 10 3| - | - [25x1] 189 381 1
BSHO01002-3.5 2 12 [ 195 M17xIP |7.5| 22 3 32| - | - |35x1| 277 664 17
10
BSH01004-2.5 4 2 25 | M20x1P | 10 | 34 3 3 | - | - |25x1| 400 754 14
BSHO01204-3.5 4 25 [ 255 M20x1P |10 | 34 | 13 3| - | - |35x1| 804 | 1649 23
12
BSH01205-3.5 5] 25 |255] M20x1P | 10 | 39 |16.25| 3 | - | - | 3.5x1| 801 | 1644 24
BSHO01404-3 14| 4 2.5 | 321 | M25x1.5P | 10 | 35 1 3 - -1 I3 748 | 1609 26
BSHO01604-3 4 12381 29 |M22x1.5P| 8 | 32 4 132 -1 -1 1x3 759 | 1804 24
BSHO01605-3 16 | 5 [3.175 325 | M26x1.5P | 12 | 42 (1925 3 | - | - | =x3 | 1077 | 2289 25
BSHO01610-2 10 | 3175 | 32 | M26x1.5P | 12 | 50 3 4 | 3 |M4| 1x2 779 1601 14
BSH02005-3 20| 5 | 3175 | 38 | M35x1.5P | 15| 45 [203| 3 | - | - | 1x3 1211 | 2906 30
BSH02505-4 5 [ 3175 ] 43 | M40x1.5P [ 19| 69 (3211 3 | 8 |[M6| x4 | 1724 | 4904 37
25
BSH02510-4 10 [4.762 | 43 | M40x1.5P | 19 | 84 8 6 | 8 IM6| 1x4 | 2954 | 7295 41

3 Standard ballnut from @8~@16 is assembled without wiper.
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2-5 Ball Screw Weight List

Weight Weight
Model No. Model No.
Ball Nut(kg)‘ Screw Shaft(kg/m) Ball Nut(kg)| Screw Shaft(kg/m)

SFA SFB02010-3.8 0.328 245
SFA01205-2.8 0.112 0.87 SFB02020-1.8 0.329 245
SFA01210-2.8 0.135 0.87 SFB02020-2.8 0.425 245
SFA01605-3.8 0.165 137 SFB02505-3.8 0.267 3.83
SFA01610-2.8 0.195 137 SFB02510-3.8 0.385 3.83
SFA01616-1.8 0.202 137 SFB02525-1.8 0.426 3.83
SFA01616-2.8 0.245 137 SFB02525-2.8 0.554 3.83
SFA01620-1.8 0.218 137 SFB03205-3.8 0.464 6.29
SFA01630-1.8 0.285 137 SFB03210-3.8 0.637 5.89
SFA02005-3.8 0.234 245 SFB03220-2.8 0.783 5.89
SFA02010-3.8 0.329 245 SFB03232-1.8 0.824 5.89
SFA02020-1.8 0.324 245 SFB03232-2.8 1176 5.89
SFA02020-2.8 0.425 245 SFJ
SFA02505-3.8 0.259 3.83 SFJ00606-1.8 0.019 0.2
SFA02510-3.8 0.374 3.83 SFJ00808-1.8 0.050 0.405
SFA02525-1.8 0.409 3.83 SCNH
SFA02525-2.8 0.554 3.83 SCNH01205-4.8 0.092 0.87
SFA03205-3.8 0.466 6.29 SCNHO01210-2.8 0.100 0.87
SFA03210-3.8 0.626 5.89 XCNH01210-1.8 0.080 0.87
SFA03220-2.8 0.780 5.89 SCNHO01605-5.8 0.139 137
SFA03232-1.8 0.824 5.89 SCNHO01610-2.8 0.136 1.37
SFA03232-2.8 1176 5.89 SCNH01616-1.8 0.136 137
SFA04005-3.8 0.808 9.84 SCNHO01620-1.8 0.166 137
SFA04010-3.8 0.993 8.82 SCNH02005-5.8 0.214 245
SFA04020-2.8 1.26 8.82 SCNH02010-3.8 0.254 245
SFA04040-1.8 1.500 8.82 SCNH02020-1.8 0.249 245
SFA04040-2.8 2135 8.82 SFNU
SFA05005-3.8 1.15 15.39 SFENUO01605-4 0.183 1.56
SFA05010-3.8 1.43 14.12 SFNU01610-3 0.215 1.56
SFA05020-3.8 2149 14.12 SENU02005-4 0.306 245
SFA05050-1.8 2.400 14.12 SFNU02505-4 0.336 3.83
SFA05050-2.8 35 14.12 SFNU02510-4 0.471 3.81

SFB SFNU03205-4 0.581 6.29
SFB01205-2.8 0.112 0.87 SENU03210-4 0.751 6.23
SFB01210-2.8 0.14 0.87 SFNU04005-4 0.965 9.84
SFB01605-3.8 0.164 137 SFNU04010-4 1.218 9.78
SFB01610-2.8 0.196 137 SENUO05010-4 1.847 15.33
SFB01616-1.8 0.199 1.37 SENU05020-4 2.674 15.31
SFB01616-2.8 0.245 137 SFNU06310-4 2.508 24.39
SFB01620-1.8 0.221 137 SFNU06320-4 4.353 24.28
SFB02005-3.8 0.236 245 SFNU08010-4 2.950 39.38
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TBI MOTION BALL SCREW

2-5 Ball Screw Weight List

Weight Weight
Model No. Model No.
Ball Nut(kg)| Screw Shaft(kg/m) Ball Nut(kg)| Screw Shaft(kg/m)
SFENU08020-4 8.720 39.27 SFI02004-4 0.269 245
SFU SFI02504-4 0.330 3.84
SFU01204-4 0.13 0.87 SFI03204-4 0.425 6.30
SFU01604-4 0.168 1.57 OFI
SFU02004-4 0.291 245 OFI01605-4 0.318 1.56
SFU02504-4 0.384 3.84 OFI02005-4 0.440 245
SFU02506-4 0.4 3.82 OFI02505-4 0.570 3.83
SFU02508-4 0.410 3.81 OFI02510-4 1.348 3.81
SFU03204-4 0.566 6.30 OFI03205-4 0.63 6.29
SFU03206-4 0.660 6.28 OFI03210-4 1.65 6.23
SFU03208-4 0.73 6.27 OFI04005-4 1.055 9.84
SFU04006-4 1.076 9.83 OFI04010-4 2.082 9.78
SFU04008-4 1.200 9.82 OFI05010-4 2.581 15.33
SFU10020-4 10 61.47 OFI06310-4 3.44 24.39
OFU OFI08010-4 5233 39.38
OFU01605-4 0.270 1.56 SFV
OFU02005-4 0.471 245 SFV01205-2.8 0.215 0.87
OFU02505-4 0.521 3.83 SFV01210-2.7 0.265 0.87
OFU02510-4 0.808 3.81 SFV01510-2.7 0.350 137
OFU03205-4 0.878 6.29 SFV01605-4.8 0.500 1.56
OFU03210-4 1.253 6.23 SFV01610-2.7 0.474 1.56
OFU04005-4 1.467 9.84 SFV02005-4.8 0.581 245
OFU04010-4 2.042 9.78 SFV02010-2.7 0.661 243
OFU05010-4 2.841 15.33 SFV02020-1.8 0.700 245
OFU06310-4 3.903 24.39 SFV02505-4.8 0.656 3.83
OFU08010-4 4.645 39.38 SFV02506-4.8 0.672 3.82
SFNI SFV02508-4.8 1.165 3.81
SFNIO1605-4 0.194 1.56 SFV02510-2.7 1.944 3.77
SFENI01610-3 0.325 1.56 SFV02525-1.8 0.850 3.83
SFENI02005-4 0.269 245 SFV03204-4.8 0.850 6.30
SFENI02505-4 0.339 3.83 SFV03205-4.8 0.883 6.29
SFNI02510-4 0.744 3.81 SFV03206-4.8 0.950 6.28
SFENI03205-4 0.401 6.29 SFV03208-4.8 1725 6.27
SFNI03210-4 1140 6.23 SFV03210-4.8 2.673 6.23
SFNI04005-4 0.888 9.84 SFV03220-2.7 2.908 6.23
SFNI04010-4 1.310 9.78 SFV04005-4.8 1.262 9.84
SFNI05010-4 1712 15.33 SFV04010-4.8 3.389 9.78
SFENI06310-4 2.674 24.39 SFV04020-2.7 3.315 9.78
SENI08010-4 3.90 39.38 SFV05005-4.8 1.836 15.39
SFI SFV05010-4.8 3.626 15.33
SFI01604-4 0.195 157 SFV05020-2.7 6.526 15.23
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Weight Weight
Model No. Model No.
Ball Nut(kg)| Screw Shaft(kg/m) Ball Nut(kg)| Screw Shaft(kg/m)

SFV06310-4.8 5.278 24.39 SFYA02020-5.6 0.530 245
SFV06320-2.7 9.430 24.28 SFYA02040-1.6 0.357 245
SFV08010-4.8 7.201 39.38 SFYA02040-3.6 0.614 245
SFV08020-4.8 16.023 39.27 SFYA02525-3.6 0.649 3.83
SFV08020-7.6 21.478 39.27 SFYA02525-5.6 0.895 3.83

OFV SFYA02550-1.6 0.604 3.83
OFV01605-4.8 0.800 1.56 SFYA02550-3.6 1 3.83
OFV02005-4.8 1.066 245 SFYA03232-3.6 1.161 5.89
OFV02505-4.8 1.212 3.83 SFYA03232-5.6 1.671 5.89
OFV03205-4.8 1.418 6.29 SFYAQ03264-1.6 1.071 5.89
OFV03210-4.8 4,978 6.23 SFYA03264-3.6 1.996 5.89
OFV04005-4.8 2.226 9.84 SFYA04040-3.6 2.317 8.82
OFV04010-4.8 5.450 9.78 SFYA04040-5.6 3.290 8.82
OFV05010-4.8 6.086 15.33 SFYA04080-1.6 2.010 8.82
OFV06310-4.8 8.358 24.39 SFYA04080-3.6 3.620 8.82
OFV08010-4.8 12.890 39.38 SFYA05050-3.6 3.790 1412

SFY SFYA05050-5.6 5.700 14.12
SFY01616-5.6 0.305 1.55 SFYA050100-1.6 3.847 14.12
SFY01632-1.6 0.215 1.55 SFYA050100-3.6 7.162 14.12
SFY01632-3.6 0.360 1.55 SCNI
SFY02020-3.6 0.380 242 SCNI01605-4 0.145 1.56
SFY02020-5.6 0.506 242 SCNI02005-4 0.168 245
SFY02040-3.6 0.604 242 SCNI02505-4 0.220 3.83
SFY02525-3.6 0.655 3.79 SCNI02510-4 0.656 3.81
SFY02525-5.6 0.884 3.79 SCNI03205-4 0.243 6.29
SFY02550-1.6 0.596 3.79 SCNI03210-4 0.766 6.23
SFY02550-3.6 1.056 3.79 SCNI04005-4 0.393 9.84
SFY03232-5.6 1.670 6.22 SCNI04010-4 0.905 9.78
SFY03264-1.6 1.066 6.22 SCNI05010-4 1.190 15.33
SFY03264-3.6 2.006 6.22 SCNI06310-4 1.520 24.39
SFY04040-3.6 2.288 9.70 SCNI08010-4 2292 39.38
SFY04040-5.6 324 9.70 SCI01604-4 0.130 157
SFY05050-3.6 4.025 15.15 SCl02004-4 0.160 245
SFY50100-1.6 3.818 15.15 SCl02504-4 0.220 3.84
SFY50100-3.6 712 15.15 SCI03204-4 0.200 6.30

SFYA SFK
SFYAQ1616-3.6 0.230 1.37 SFK00401 0.012 0.1
SFYAQ1616-5.6 0.925 1.37 SFK00601 0.014 0.22
SFYA01632-1.6 0.217 137 SFK00801 0.022 039
SFYA01632-3.6 0.355 1.37 SFK00802 0.019 0.39
SFYA02020-3.6 0.384 245 SFK0082.5 0.034 0.39
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TBI MOTION BALL SCREW

2-5 Ball Screw Weight List

Weight
Model No.
Ball Nut(kg)| Screw Shaft(kg/m)
SFK01002 0.049 061
SFK01004 0.080 0.61
SFKO1202 0.055 0.88
SFK01205 0.080 0.87
SFK01402 0.650 121
SFKO1404 0.116 12
SFK02002 1 2.46
SFK02502 0.380 3.85
S XSK01004 0.146 061
» XSK01404 0.121 12
g XsU
= XSU0120473D-02 | 0.087 0.87
BSH
BSH0082.5-25 |  0.033 039
BSH01002-3.5 0.031 061
BSHO1004-2.5 0.085 0.61
BSH01204-3.5 0.077 0.87
BSH01205-3.5 0.102 0.87
BSHO1404-3 0.144 1.20
BSHO1604-3 0.112 157
BSHO1605-3 0.140 156
BSHO1610-2 0.170 1.56
BSH02005-3 0.215 245
BSH02505-4 0.388 3.83
BSH02510-4 0.504 3.81
XSV
XSV01210-01 0.262 0.87
XSV01510-00 0314 137
XSV01520-01 0329 137
XSV02010-00 0.646 2.43
XSV02020-00 0745 039
XSY
XSY01220A2D-00 | 0124 | 0.87
XCYA
XCYAO122042-00 | 0.095 | 0.87
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Rotary Series -

1-1 Features of TBI MOTION Precision Rotary Ball Screw/Spline D02
1-2 Accuracy D05
1-2-1RBBY, RBLY Accuracy Standards D05
1-2-2 RFBY Accuracy Standards D06
1-2-3 RSSY, RSLY Accuracy Standards D0o7
1-2-4 RFSY Accuracy Standards DO7
1-2-5 RLBF, RLSF Accuracy Standards D08
1-3 Example of Assembly - RFBY D10
1-3-1 Example of Mounting Rotary Ball Screw Model RFBY D10
1-4 Example of Assembly - RBBY D11
1-4-1 Example of Mounting Precision Ball Screw/Spline Model RBBY D11
1-5 Nominal Model Code of Rotary Series D12
1-6 Roary Series Weight List D26
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ABOUT PRECISION ROTARY BALL

1-1 Features of TBI MOTION Precision Rotary Ball Screw/Spline

TBI MOTION rotary ball screw and spline is designed to move linearly and rotationally in one
assembly, with symmetrical orientation design between the outer and inner ball screw or spline nut.
Both rotary and spiral movement can be achieved simultaneously.

TBI MOTION rotary line is the most ideal key component in scara robots, industrial robots, pick &
place, laser engraving, transporting and many other multi-directional application.

Feature
Zero clearance/High rigidity

TBI MOTION rotary series featured 40° angular (Back to back) contact angle within in the bearing.
It enables self-aligning with minor mounting error and bears higher axial load to achieve better
accuracy. Custom preload can be applied to reduce clearance and increase high rigidity. (as shown
in Fig 1.1.1)

High speed/Smooth running performance

The rotary series uses TBI MOTION high lead screw to maintain high speed and smoothness
during operating.

Noise reduction

The precision ground screw thread and spline groove make sure the ball bearing travel fluently
during operations which reduce the skidding, friction and noise level and thus improve the service
performance and life.

Easy-Assembly/Compactness

TBI MOTION rotary line features a one-piece compact and easy mounting design.
Accuracy

Please refer to chart D05~09 for detail.

Spline alternative

TBI MOTION offers customized end for ball spline. Hollow spline is also available for special
operation requirement such as pipe or wire-arrangement, evacuating and light weight.

Fig 1.1.1 DB-type (Back to back)
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SCREW/SPLINE

Table 1.1.1  Mass series

Rotary Ball Screw - RFBY Type Rotary Ball Spline - RLBF Type

auijdg/maiog [jeg Aiejoy

Fig 1.1.2 The Structure of RFBY - series Fig 1.1.3 The Structure of RLBF - series
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ABOUT PRECISION ROTARY BALL

1-1 Features of TBI MOTION Precision Rotary Ball Screw/Spline

Table 1.1.2  Compact series

Rotary Ball Screw - RFSY Type Rotary Ball Spline - RLSF Type

A
o
-
D
=
<
o]
D
(7
(2]
=
®
=
-
»
T
=]
(]

Balls Outer ring Ball Spline Balls Outer ring

Screw shaft Spline shaft

Fig 1.1.4 The Structure of RFSY - series Fig 1.1.5 The Structure of RLSF - series
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SCREW/SPLINE

1-2 Accuracy

H 1-2-1 RBBY, RBLY Accuracy Standards

The Ball Screw/Spline is manufactured as the following specifications.

[ Ball Screw] [Ball Spline]
Axial clearance : 0 or less Clearance in the rotational direction : 0 or less
Lead accuracy : C5 (P1: light preload)
(Refer to CO6 for more details) (Refer to B20-21 for more details)

Accuracy grade : class H
(Refer to B22 for more details)

[L] E JA} ?
CTETe] e
EENE M 2
| fl 1| Meeeeenet :
\ W
W T e B
B (7]
L (2]
®
2
RFBY RLBF RFBY SL.F @
Rotary Ball screw nut Rotary Ball Spline nut Rotary Ball screw nut Ball Spline nut g
©
Fig 1.2.1 RBBY - series Fig 1.2.2 RBLY - series
Model No. C D E E H )
RBBYO01616
RBLY01616 0.018 0.021 0.016 0.020 0.013 0.016
RBBY02020
RBLY02020 0.018 0.021 0.016 0.020 0.013 0.016
RBBY02525
RBLY02525 0.021 0.021 0.018 0.024 0.016 0.016
RBBY03232
RBLY03232 0.021 0.021 0.018 0.024 0.016 0.016
RBBY04040
RBLY04040 0.025 0.025 0.021 0.033 0.019 0.019
RBBY05050
RBLY05050 0.025 0.025 0.021 0.033 0.019 0.019
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ABOUT PRECISION ROTARY BALL

1-2 Accuracy

H 1-2-2 RFBY Accuracy Standards

The accuracy of model RFBY is according to JIS standard (JIS B 1192-1997) except for the circular
runout of Ball Screw axis(D) and the perpendicularity of the flange-mounting surface against the
screw axis (C).

7

Fig 1.2.3 RFBY - series

Unit : mm
Leaciang e R olled G Rolled C10 Ground C7 Ground C5 Ground €3
aCCuraCy
ModelNo. | C D c D c D c D c D

RFBY01616 0.035 0.065 0.035 0.065 0.023 0.035 0.016 0.020 0.013 0.017

RFBY02020 0.035 0.065 0.035 0.065 0.023 0.035 0.016 0.020 0.013 0.017

RFBY02525 0.035 0.065 0.035 0.065 0.023 0.035 0.018 0.024 0.015 0.020
RFBY03232 0.035 0.065 0.035 0.065 0.023 0.035 0.018 0.024 0.015 0.020
RFBY04040 | 0.046 0.086 0.046 0.086 0.026 0.046 0.021 0.033 0.018 0.026
RFBY05050 | 0.046 0.086 0.046 0.086 0.026 0.046 0.021 0.033 0.018 0.026
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SCREW/SPLINE

M 1-2-3 RSSY, RSLY Accuracy Standards

The Ball Screw/Spline is manufactured as the following specifications.

[ Ball Screw] [Ball Spline]
Axial clearance : 0 or less Clearance in the rotational direction : 0 or less
Lead accuracy : C5 (P1: light preload)
(Refer to CO6 for more details) (Refer to B20-21 for more details)

Accuracy grade : class H
(Refer to B22 for more details)

[LTHTA]

EHINE ] o

o

by

o]

L | 2

7]

o

RFSY RLSF RFSY SLF 3

Rotary Ball screw nut Rotary Ball Spline nut Rotary Ball screw nut Ball Spline nut 5

Fig 1.2.4 RSSY - series Fig 1.2.5 RSLY - series .%

5

Model No. C D E F H ! °
I;Zizg:g:g 0.018 0.021 0.016 0.020 0.013 0.016
igfxg:ggg 0.018 0.021 0.016 0.020 0.013 0.016
iggggg;: 0.021 0.021 0.018 0.024 0.016 0.016
l;gi:g;g:; 0.021 0.021 0.018 0.024 0.016 0.016
ngixg:g:g 0.025 0.025 0.021 0.033 0.019 0.019

M 1-2-4 RFSY Accuracy Standards

The accuracy of model RFBY is according to JIS standard (JIS B 1192-1997) except for the circular
runout of Ball Screw axis (D) and the perpendicularity of the flange-mounting surface against the
screw axis (C).

Fig 1.2.3 RFSY - series

www.tbimotion.com.tw D07
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ABOUT PRECISION ROTARY BALL

1-2 Accuracy

Unit : mm

L:ifu‘:‘_:f;e Rolled C7 Rolled C10 Ground C7 Ground C5 Ground C3

Model No. C D C D C D C D C D

RFSY01616 0.035 0.065 0.035 0.065 0.023 0.035 0.016 0.020 0.013 0.017
RFSY02020 0.035 0.065 0.035 0.065 0.023 0.035 0.016 0.020 0.013 0.017
RFSY02525 | 0035 | 0065 | 0035 | 0065 | 0023 | 0035 | 0018 | 0024 | 0015 | 0.020
RFSY03232 | 0035 | 0065 | 0035 | 0065 | 0.023 | 0035 | 0018 | 0024 | 0015 | 0.020
RFSY04040 0.046 0.086 0.046 0.086 0.026 0.046 0.021 0.033 0.018 0.026

W 1-2-5 RLBF, RLSF Accuracy Standards

Accuracy Grades

The accuracy of the Ball Spline is determined by the nodding action of the spline-nut and classified
into three accuracy class : Normal (N), High (H) and Precision (P).

[ [Table 1.2.2

portion

portion

Accuracy Specification

[/ [Table 1.2.1]A]B]

Nut body

(L [Febie 1228
5 {Ombeiz3M

(L [rebie 124]A]8

Fig 1.2.7

Tables 1.2.1 ~ 5 indicate the the measurement items of Ball Spline.

Part-mounting portion

Supporting portion

Table1.2.1  The Maximum nodding action of Spline Nut on the support unit. Unit : um
Nominal
Diameter 16, 20 25, 32 40, 50
Length
Above Below N H P N H P N H P
- 200 56 34 18 53 32 18 53 32 16
200 315 7 45 25 58 39 21 58 36 19
315 400 83 53 31 70 44 25 63 39 21
400 500 95 62 38 78 50 29 68 43 24
500 630 112 - - 88 57 34 74 47 27
630 800 - - - 103 68 42 84 54 32
D08  www.tbimotion.com.tw



SCREW/SPLINE

Table1.2.2 The Maximum perpendicularity of Spline-shaft end on the support unit. Unit : um
Accuracy
Nominal Normal (N) High (H) Precision (P)
Diameter
16 20 27 1 8
25 32 33 13 9
40 50 39 16 il
Table1.2.3 The concentricity between components assembly part and attach surface. Unit : pm
Accuracy
Nominal Normal (N) High (H) Precision (P)
Diameter
16 20 46 19 12
25 32 53 22 13
40 50 62 25 15
Table1.2.4 The perpendicularity of flange on the attach surface Unit : pm
Accuracy
Nominal Normal (N) High (H) Precision (P)
Diameter
16 20 25 32 30 16 11
40 50 46 19 13
Table1.2.5 The accuracy grade on the effective length accuracy Unit : pm
Accuracy Normal (N) High (H) Precision (P)
Permissible Value 33 13 6

Note : Measurement only applies to any 100mm on the Spline shaft.

www.tbimotion.com.tw D09
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ABOUT PRECISION ROTARY BALL

1-3 Example of Assembly - RFBY

H 1-3-1 Example of Mounting Rotary Ball Screw Model RFBY

Fig 1.3.1

Example of Mounting Model RFBY
(1) Ball screw nut fixed, screw shaft floated. (Suitable for a long table)

Table TR Guide Ball Screw (Model RFBY)

Pulley %&

Fig 1.3.2

A
]
-
D
=
<
o]
D
(7
(2]
=
®
=
-
»
T
=]
(]

(2) Ball screw nut floated, screw shaft fixed. (Suitable for a short table and a long stroke)
Table

TR Guide S

[ 7]

H=|:|— Pulley
11

Iia

\ |
Motor / \ Ball Screw (Model RFBY)

D10 www.tbimotion.com.tw



SCREW/SPLINE

1-4 Example of Assembly - RBBY

M 1-4-1 Example of Mounting Precision Ball Screw/Spline Model RBBY

© 6 O]
=
=
Ball screw input motor Shaft =
\ . "
X
r g g
»n <
| >
Spline input motor g
Pulley = g
(L ” h L] 4 "'3
|_4ﬁ ©60 C =
o
)
/ i | FI:II:I—_I:II:I:‘
g | Screw Nut /
T | AL

Ball screw nut

Stroke

www.tbimotion.com.tw D11
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ABOUT PRECISION ROTARY BALL

1-5 Nominal Model Code of Rotary Series

Nominal Model Code of Rotary Ball Screw

RFSY R016 16 A2 N G C5 - 500 PO (ZA)

® @ ® ® ® @ @ @ @ @
O] ® ® O]
Nominal Model Threading Direction Nominal Diameter Lead
RFSY R : Right Unit : mm Unit : mm
RFBY
® ® @
Number of Turns (Turn-Row) Flange Type Product Code Accuracy Grade
Turn:A:1.8 N : Round G : Ground C0, C1, €2, C3,C5,C7,C10
ex:(1.8x2=A2) F : Rolled
® )
Overall Length of Shaft Axial Clearance and Preload Value Number of Grooves
Unit : mm PO, P1, P2, P3, P4 1A : Single start screw

2A : Doube start screw

Nominal Model Code of Rotary Ball Spline

RLSF 016 T2 N N H 500 - PO

® ® @ ® @ @ @
O] @ ®
Nominal Model Nominal Diameter Groove
RLSF Unit: mm T2 : 2 Rows
RLBF T4 : 4 Rows
® ® ®
Flange Type Accuracy Grade of Spline Shaft  Spline Shaft Type
N : Round N : Normal S : Solid
H: High H : Hollow
P : Precision
@
Overall Length of Shaft Preload Value
Unit : mm PO : No preload

P1: Light preload
P2 : Medium preload

D12 www.tbimotion.com.tw



SCREW/SPLINE

Nominal Model Code of Rotary Ball Screw and Ball Spline

RSSY
|

R016 16 A1GC5HH -

| | | I
®

500 - P1 (1A)
| | |

©) ® @ ® 6 ® o ® W) ®
O] ® ®
Nominal Model Threading Direction Nominal Diameter
RSSY (RFSY+RLSF) R: Right Unit: mm
RSLY (RFSY+SLF)
RBBY (RFBY+RLBF) el
RBLY (RFBY+SLF) g"
<
® ® ® >
Lead Number of Turns (Turn-Row) Product Code ;
Unit : mm Turn:A: 18 G : Ground g
ex: (18x1=Al) g
[
2
@ ® 5
Accuracy Grade of Ball Screw  Accuracy Grade of Spline Shaft  Spline Shaft Type
c5 H : High S : Solid
H : Hollow
® Q) ®

Overall Length of Assembly

Preload Value

Number of Grooves

Unit : mm

P1: Light preload

1A : Single start screw

D13
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ABOUT PRECISION ROTARY BALL

1-5 Nominal Model Code of Rotary Series

RFBY Series Specifications

6-@X(thr.)

T -
&J4 Q

x —
o
-
Q
=
<
w
2
(7]
0 K
e L
g
.g’ Unit : mm
=
@ Support X X
Bearing Load Ball Screw Nut Dimension Lig’j‘"’Ra"t‘;‘g

Model No. |d| I | Da | n Eatng

Ca | COa Ca | COa
tankeh| D |A| B |L| € |EPK|PIXW| Y8 S EH

RFBYOT616-18 |16|16| 2778 | 18¢1| 750 | 1593 | 52, |68 407, ,c| 47 325°%%| 1016 | 28 |60 |45 | 25| Ma 40| 591 | 275
RFBY01616-36 |16 16| 2778 [182| 750 | 1593 (525 168 405, 47 |3230%°| 101 6| 28 | 60 |45| 25 | M4 |40| 1073 | 2551
RFBY02020-18 |20(20| 3175 | 18¢1| 1066 | 2452 | 62,7178 50, 055/ 535(395 | 11 |7(345| 70|45 31| M5 40| 764 | 1758
RFBY02020-36 (20| 20| 3175 |18¢2 1066 | 2452 |62 10, |78 507 156|535 (39:0%| 11 | 7{345|70 |45 31 | M5 |40 1387 | 3515
RFBY02525-18 |25(25|3969 | 18¢1| 1119 | 2765 | 72,792 585 | 65 475 °°|158]8 | 35 | 81|55|38| M6 |40 1142 | 2747
RFBY02525-36 |25|25| 3969 [18:2| 1119 | 2765 | 725, /|92 58, | 65 |4730%%|158] 8| 35 | 81 (55| 38| M6 | 40| 2074 | 5494
RFBY03232-18° |32/ 32| 4762  18¢1 | 2087 | 5586 |80, ;105 667, | 81 |58;°" |215|9 (425 91|66| 48 | M6 |40 1664 | 4345
RFBY04040-18° 40|40 635 |18 | 3183 | 9306 [110%, 140 909 0| 102 [7330% 165 11| 645[123| 9 | 61| M8 |50 2662 | 7031
RFBY05050-18° 50|50\ 7938 | 18 | 4328 | 12573 [120% 1 156 1005, .| 121 9030%%] 29 |12| 70 |136| 11| 75 | 10|50 3978 | 10987

s ltems labeled with # are customized products. For these product orders, please contact TBI in advance.
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SCREW/SPLINE

RLBF Series Specifications

6-@X(thr.)

8 8§ g 8

o
)
S
- <
W
E_|J )
K n
(2]
L ®
2
Unit : mm .‘,!’
Support Ball Spline | [£]

Bearing Spline Nut Dimension Load

M'\?gel d|d1 B;" Row |Load Rating Rating

’ Ca | COa Ca | Coa

(kgf) | (kgf) (kgf) | (kgf)

0 0
RLBFO16 (16| 8 [2.778| 2 | 746 | 1597 | 52 % o07| 68 39.5% 5p5| 50 10| 5|30 | 60 | 4.5|32| M5 | 545 | 849

RLBF020 |20|10|3.175| 2 | 1011 | 2138 |56 % 507| 72 [43.5% 005 | 63 | 12| 6 | 42 | 64| 4.5|36| M5 | 736 | 1124

RLBF025 |25|15| 3.5 | 4 |1558 | 4616 |62 % 07| 78| 53 Qo3 | 71 /13| 6 | 49| 70| 4.5|45| M6 | 1003 | 1593

RLBF032 [32|16|3.969| 4 |2087|5586]|80 (_)0_007 105 65.590_03 80 [17] 9|54 | 91 |6.6 55| M6 | 1324 | 2251

RLBF040 |40|20| 635 | 4 | 3141|8705 [100%) 50/ 130(79.5% 03 10023/ 11|63 | 113| 9 |68 M6 | 2972 | 4033

RLBFO50 5026|7144 | 4 | 4317 |12585|120 % og| 156 99.5 % 035 | 125|25| 12| 87 |136 11 |85 |M10| 4086 | 5615

www.tbimotion.com.tw D15



ABOUT PRECISION ROTARY BALL

1-5 Nominal Model Code of Rotary Series

RBBY Series Specifications

6-@IX(thr.)

<o g ANE PR
S B I \ WA\ A\‘g\\\\\\\\\
x L
o
&
: | .
g E_|J
o K
3 L
g RFBY
»
g Unit : mm
3
° Support
Bearing Load Ball Screw Nut Dimension Liggwka';‘i:tg

Model No. |d| I |Da| n Rating

Ca | COa Ca | COa
(kaf) | (kaf) D |[A| B L C E|J|K|PXW Y| 6 (kaf) | (kgf)

0

RBBYOT616-18 |16 | 16 |2778| 1841 | 750 | 1593 | 52,7 | 68 | 405,055 47 323077 |101] 6 | 28 | 60|45|25 |4 |40 591 | 1275
RBBY02020-18 | 20|20 3175 | 181 | 1066 | 2452 | 62 o, | 78 | 50 0551535/ 39;°%%% | 11| 7{345| 70|45 31 | M5 | 40| 764 | 1758
RBBY02525-18 |25 |25 (3969 181 | 119 | 2765 | 72,1, | 92| 58, |65 4777 |158| 8 | 35 | 81|55| 38 | M6 | 40| 1142 | 2747
RBBY03232-18°| 32 32|4762| 18¢1 | 2087 | 5586 | 807|105 | 66°; | 81 |585 " |215| 9 |425|91|66| 48| M6 |40 1664 | 4345

+0.03

RBBY04040-1.8*| 40| 40| 635 | 18x1 | 3183 | 9306 10 5008 | 140 90?0_035 102173 165(11|645(123| 9 | 61| M8 |50|2662 | 7031

+0.035

0 29 12| 70 |136| 11| 75|M10| 50| 3978 | 10987

RBBY05050-1.8*| 50| 50|7.938 | 1.8x1 | 4328 [ 12573 | 120 156 100?0_035 121190

¢ ltems labeled with # are customized products. For these product orders, please contact TBI in advance.
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SCREW/SPLINE

6-@X1(thr.)

v
IRRRRAY SIEE
ARSI
J1_E1
K1
= RLBF
Unit : mm
Support Ball Spline
Ball Bearing Spline Nut Dimension Load
Model No. | d | d1| °2" | Row |Load Rating Rating
e Ca | COa Ca | COa
D1 |A1 B1 L1 |E1J1|K1| P1| X1 |W1| Y1
(kgf) | (kgf) (kgf) | (kgf)
RBBY01616 |16| 11 2.778| 2 | 746 | 1597 | 52 % 007 68 [39.5% 005 50 | 10| 5 [30| 60 |4.5| 32 | M5 | 545 | 849
RBBY02020 |20| 14 [3.175| 2 | 1011 | 2138 | 56 ?0_007 72 43.590_025 63 (12| 6 (42|64 |45(36 |M5| 736 | 1124
RBBY02525 (25|18 | 35 | 4 | 1558|4616 |62 % q7 78| 53 %3 | 71 [13| 6 [49| 70 |45 | 45 | M6 | 1003 | 1593
RBBY03232 32|23 (3.969| 4 | 2087|5586 |80 O q07105(65.5% 05 |80 | 17| 9 54| 91 |6.6 | 55 | M6 | 1324 | 2251
RBBY04040 40|29 | 635 | 4 | 3141|8705 100 %) 0g|130|79.5% o3 [100/23| 11]63| 13| 9 | 68 | M6 | 2972 | 4033
RBBY05050 (50|36 |7.144| 4 | 4317 [12585[120 %) 1g|156(99.5 % 035125 |25 12 [87| 136 | 11 | 85 [M10]| 4086 | 5615

www.tbimotion.com.tw
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ABOUT PRECISION ROTARY BALL

1-5 Nominal Model Code of Rotary Series

RBLY Series Specifications

B8-@X(thr.)

< o o o NN
Q § Q ¥ \\ \\\
- ||
9
Q
- .
<
g E_|J
- K
(2]
° RFBY -
g
g) Unit : mm
= Support
] Bearing Load Ball Screw Nut Dimension S"E‘"R’a'}'j‘,";""ad
N
Model No. |d| 1| Da | n J
Ca | COa Ca COa
hldonl D |A| B L € [E|J|K|P|X|W|Y|8]|Z (0
RBLYOT616-18 |16|16| 2778|1811 | 750 | 1593 525 | 68 | 40%, | 47 |325°%|101] 6 | 28 | 60 45|25 | M4 [40| 591 | 275
RBLY02020-18 |20(20| 3175 |18¢1| 1066 | 2452 | 627 | 78 | 507 156535 39577 11 | 7 [345| 70 |45| 31| M5 |40 | 764 | 1758
RBLY02525-18 | 25|25(3969 181 119 | 2765 | 725 | 92 | 58,5 | 65 |47;°%|158 8 | 35 | 81 (55|38 | M6 | 40 | 1142 | 2747
RBLY03232-18°* (32|32 4762 |18¢1| 2087 | 5586 807, o, [ 105| 66 | 81 | 5870 |215| 9 [425| 91 |66 |48 | M6 | 40| 1664 | 4345
RBLY04040-18*| 40| 40| 635 |1841| 3183 | 9306 |110% g | 140| 905, 15c| 102| 7337 [165| 11 |645]123| 9 | 61| M8 | 50 | 2662 | 7031
RBLY05050-18*| 50| 50| 7938 18| 4328 | 12573120, 15| 156 1008, 1| 121 9030%| 29| 12| 70 |136| 11| 75 | M0 50| 3978 | 10987

#ltems labeled with  are customized products. For these product orders, please contact TBI in advance.
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SCREW/SPLINE

4-gXA(thr.)
Y 1depthZ1

WRRRRT |

gd1
A1

X
o
5
K1 | J1 s
o
L1 o
7
)
SLF o
=
Unit : mm .‘.!’
. q q Ball Spline §
Spline Nut Dimension Load Rating
Model No. | d | d1 |Row
Ca | COa

D1 Al L1 N K1 | W1 | X1 Y1 Z1
Q| kgf) | (kg

RBLYO1616 | 16 | 11 | 2 |31% 0l 51 | 50 | 10 | 18 | 40 | 45| 8 | 6 | 2 | 545 | 849

RBLY02020 | 20 | 14 | 2 [35% 0| 58 | 56 | 10 | 18 | 45 | 55 | 95 | 54 | 2 | 724 | 1109

RBLY02525 | 25 | 18 | 4 [42%0 65 | 71 | 13 |265| 52 | 55| 95| 8 | 3 | 1003 | 1593

RBLY03232 | 32 | 23 4 49?0,016 77 | 80 | 13 30 | 62 | 66 | 11 | 65 3 | 1324 | 2251

RBLY04040 | 40 | 29 | 4 64?0_019 100 | 100 | 18 | 36 | 82 9 4 | 12 4 | 2972 | 4033

RBLY05050 | 50 | 36 | 4 8090_019 124 | 125 | 20 | 465 102 | 11 | 175 | 12 4 | 4086 | 5615
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ABOUT PRECISION ROTARY BALL

1-5 Nominal Model Code of Rotary Series

RFSY Series Specifications

6-@X(thr.)

kel (] [a]
Q Q §
A
9
Q
=
<
w
»
(7]
® K
(]
s L
(7]
g Unit : mm
3
@ Support
Bea';l:tg Load Ball Screw Nut Dimension S‘”WRB';';‘QL"‘"*’
ing
ModelNo. |d |1 | Da | n
Ca | COa Ca C0a
|| D |A| B |L|CIE[J|K|PIX|W|Y]|S|c%
RFSYOT616-18 | 16| 16 | 2778 | 1861 | 730 | 1484 |48°0%%9 64 | 36% 14532 | 10| 6 | 21|56 |45| 25 |Mm4| 591 | 1275
RFSYO1616-36 | 16| 16 | 2778 [ 18:2 | 730 | 1484 | 48°0%%9) 64 | 36% 0| 45|32| 10| 6 | 2156 |45| 25 M4 | 1073 | 2551
RFSY02020-18 | 20| 20| 3175 | 181 | 788 | 1811 | 56000| 72 435005 52|39 | 11 | 6 | 21| 64|45 31 |MS | 764 | 1758
RFSY02020-36 | 20| 20| 3175 [18:2 | 788 | 1811 | 56,0 72 [435% 5| 52|39 | 11 | 6 | 21|64 |45 31 M5 | 8367 | 3515
RFSY02525-18 | 25| 25| 3969 | 184 | 1094 | 2607 | 66°0 o) 86 | 2% . |64 |47| 13| 7|25 75|55 38 | M | 1142 | 2747
RFSY02525-36 | 2525|3969 [ 18:2 | 1094 | 2607 | 66%00| 86 | 520, |64 |47 | 13 | 7 | 25| 75|55 38 | M6 | 2074 | 5494
RFSY03232-18* | 32| 32| 4762 | 184 | 191 | 3233 | 78900 103 | 3%, | 78|58 | 14 | 8 | 2589 |66 48 | M | 1664 | 4345
RFSY04040-18° | 40| 40| 635 | 184 | 2216 | 6685 (100005, | 130 795% o/ 99 | 73 |165| 10| 33| 13| 9 | 61 | M8 | 2662 | 7031

3¢ ltems labeled with # are customized products. For these product orders, please contact TBI in advance.
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SCREW/SPLINE

RLSF Series Specifications

6-@X(thr.)

< o o ol o o
s 8 8 s 8 8§
o
)
S
<
W
E|J =
: <
[
Unit: mm [
Support Ball Spline H
Bearing Spline Nut Dimension Load
Model | | ., Ball | = lload Rating Rating
No. @ Ca | Coa Ca | Coa
D A B LICIE|J|K|P|X|WY
(kgf) | (kgf) (kgf) | (kgf)

RLSFO16 (16| 8 [2.778| 2 | 730 | 1484 | 487999\ 64| 36

0.025 50|31(10|6|21|56 45|30 |M4| 545 | 849

0
-0.025

-0.01

0
0029| 72 |43.5

RLSF020 (20|10 |3.175| 2 | 788 | 1811 | 56 B ws

633512 |6|21|64 (45|36 |M5| 736 | 1124

RLSF025 25|15 | 3.5 | 4 | 1094 | 2607 | 6629 | 86| 52 71042113 7| 25|75 |55/ 44|M5| 1003 | 1593

-0.029 -0.03
RLSF032 (32| 163969 4 | 1191 |3233 | 78705] 1103| 633, |80|52| 17| 8|25 |89 |6.6|54 M| 1324 | 2251
RLSF040 (40|20 | 635 | 4 | 2216 | 6685 100 90121130|79.5 0 .1100| 64| 20 1033 | 113| 9 | 68 |M6| 2972 | 4033
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ABOUT PRECISION ROTARY BALL

1-5 Nominal Model Code of Rotary Series

RSSY series specifications

6-@X(thr.)

¢ AR AR A
dd 3 N\ N \\\o\ k\,\,%
N\ DNRANRA
OO
A
9
Q
3 1r
w
2 R E_[J
90°
() (90°) K
o L
: RFSY
(7]
=2 Unit : mm
S
Support . .
Bearing Load Ball Screw Nut Dimension Lma'\:i‘,’;
it
ModelNo. |d| I |Da| n 1
Ca | COa Ca | COa
wahldop| D Al B |L|{ClE[J|K|P|X|W|Y| St
RSSYOT616-18 |16 | 16| 2778 | 18¢1 | 730 | 1484 | 487000 64| 365 o |45(32 | 10 | 6 | 21|56 45|25 |M4| 591 | 1275
RSSY02020-18 (20(20| 3175 | 181 | 788 | 1811 | 5650, | 72| 4355 s | 5239 | 11| 6 | 21| 64 |45 | 31| Ms| 764 | 1758
RSSY02525-18 (2525|3969 | 18¢I | 1094 | 2607 | 6%, |86 | 525, | 64|47 | B | 7| 25| 755538 |Me | 1142 | 2747
RSSY03232-18* (32|32 | 4762 | 1841 | 1191 (3233 | 78%0,, |103| 63, | 78|58 | 14 | 8 | 25|89 |66 (48 | M6 | 1664 |4345
RSSY04040-18" (40 (40| 635 | 18¢1 | 2216 | 6685 | 1005, | 130|795% s [ 99| 73 |165| 10| 33 | 13| 9 | 61| M8 2662 | 7031

#Items labeled with  are customized products. For these product orders, please contact TBI in advance.
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SCREW/SPLINE

6-@X1(thr.)

WY
\,\\&é\a\ WV 5 8 =
\ A\ MWEEE
RSN
x
o
S
<
W
J1|_E1 )
K1 g
L RLSF g
»
Unit: mm 52
Support Ball Spline S
Bearing Spline Nut Dimension Load
Model No.| d | d1 B;" Row |Load Rating Rating
Ca | COa Ca | COa
D1 |A1 B1 L1|C1|E1[J1|K1|P1|{X1|W1| Y1
(kgf) | (kgf) (kgf)| (kgf)

8 -0.009 0

RSSY01616 | 16| 11 [2778| 2 | 730 | 1484 | 48700oe| 64| 360 0,c| 50| 31/10| 6 | 21|56 |4.5| 30 |M4| 545 | 849

—

RSSY02020 (20| 14 [3175| 2 | 788 | 181 | 56799 |72 (4350

0,029 5 0025/ 03(35/12] 6| 21/64|4.5/36 |M5| 736 | 1124

RSSY02525(25| 18 | 35 | 4 | 1094 | 2607 | 6670 00q| 86 | 52.0 5 | 71]42|13|7|25|75|5.5) 44 | M5/ 1003 | 1593

-0.01

RSSY03232 32| 23 |3969| 4 | M91 | 3233 | 78 55

103| 63 80 (52|17 |8(25|89|6.6| 54 |M6| 1324 | 2251

-0.03

RSSY04040 40| 29 | 635 | 4 | 2216 | 6685 |10079014|130(79.5 3 1,/100|64|20|10|33|113| 9 | 68 |M6|2972 | 4033
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ABOUT PRECISION ROTARY BALL

1-5 Nominal Model Code of Rotary Series

RSLY Series Specifications

6-@X(thr.)

X WW«\
R AW\ \\\o\\ \,X\&X\&%
2 S \ N\ RANRA
o NSNS
o
: —
w
® 4r
(7]
2 E_|J
(]
s K
(7]
T L
g Unit: mm
Support . a Screw Nut
Bea;:tgLoad Ball Screw Nut Dimension Load Rating
{
ModelNo. |d| I | Da | n ke
Ca | COa Ca | COa
i |hoal D |A| B |L|C|IE|JK|IP|X|W|Y|SF e
RSLYOT616-18 |16 | 16 |2.778| 18x1 | 730 | 1484| 48 300c | 64| 363, [45(32| 10 | 6| 21|56|45| 25 |M4| 591 [1275
RSLY02020-18 |20|20|3.175| 181 | 788 | 1811 | 56 00bo| 72435 0 ,c| 52|39 | 11 | 6| 21|64 45|31 |Ms| 764 | 1758
RSLY02525-18 |25 | 25|3.969| 1.8x1| 1094 | 2607 | 66 oo | 86| 520, | 64|47 13 | 7| 25|75 5.5|38 | M6 | 1142 | 2747
RSLY03232-18* |32 32 | 4762| 181 | 1191|3233 | 78105, |103| 63 0., |78|58| 14 | 8| 25|89 |6.6|48 | M6 | 1664|4345
RSLY04040-18% [ 40 40 | 6.35 | 1.8x1 | 2216 | 6685 100 0 0y | 130|795 5 2| 99 | 73 |16.5|10] 33| 113| 9 | 61 | M8| 2662 7031

¢ Items labeled with # are customized products. For these product orders, please contact TBI in advance.
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SCREW/SPLINE

4-@X1(thr.)
i 450 @Y1depthZ1

2-0Q

R SANEE
1 S
NN 5
i S
<
W
=
K1 | J1 -
(2]
L1 =
2
[
=)
Unit : mm S
. . . Ball Spline
Spline Nut Dimension Load Rating
Model No. | d dl | Row
Ca COa

D1 Al | L1 bl KiI |W1| X1 | Yl | Z1
Q| (kaf) | (kaf)

RSLYO1616 | 16 Il 2 |3 »8.016 51150 |10 |18 | 40 | 45| 8 6 2 545 849

RSLY02020 | 20 14 2 35—8.016 58 | 56 | 10 | 18 | 45 | 55| 95| 54 | 2 724 1109

RSLY02525 | 25 18 4 |42 65 | 71 | 13 [265| 52 | 55|95 | 8 3 1003 | 1593

-0.016

RSLY03232 | 32 | 23 4 |49 77 | 80 | 13 | 30 | 62 |66 | T | 65| 3 1324 | 2251

-0.016

RSLY04040 | 40 | 29 4 |64 9| 100 | 100 | 18 | 36 | 82 | 9 14 | 12 4 | 2972 | 4033
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ABOUT PRECISION ROTARY BALL

1-6 Roary Series Weight List

Mass series
Weight
Solid Hollow
Model No. 8 Spline Nut . .
all Nut (kg) (Kg) Screw Shaft | Spline Shaft | Screw Shaft | Spline Shaft
(kg/m) (kg/m) (kg/m) (kg/m)
RFBY
RFBY01616-1.8 0.502 - 1.56 - - -
RFBY01616-3.6 0.462 - 1.55 - - -
o RFBY02020-1.8 0.822 - 2.45 - - -
% RFBY02020-3.6 0.538 - 2.42 - - -
< RFBY02525-1.8 1.264 - 3.82 - - -
g RFBY02525-3.6 1274 - 3.79 - - -
: RFBY03232-1.8 1543 - 6.27 - - -
® RFBY04040-1.8 4.648 - 9.78 - - -
g RFBY05050-1.8 6.096 - 15.28 - - -
9 RLBF
= RLBFO16 - 0.52 - 1.56 - 118
° RLBF020 - 0.75 - 244 - 1.85
RLBF0O25 - 0.964 - 3.80 - 2.47
RLBF032 - 2.002 - 6.255 - 474
RLBF040 - 3.616 - 9.69 - 7.40
RLBFO50 - 6.43 - 15.19 - 1.25
RBBY
RBBY01616-1.8 0.502 0.52 1.54 - 0.83 -
RBBY02020-1.8 0.822 0.75 2.42 - 1.26 -
RBBY02525-1.8 1.264 0.964 3.77 - 1.86 -
RBBY03232-1.8 1.543 2.002 6.21 - 3.05 -
RBBY04040-1.8 4.648 3.616 9.61 - 4.68 -
RBBY05050-1.8 6.096 6.43 15.06 - 7.42 -
RBLY
RBLY01616-1.8 0.502 0.226 1.54 - 0.83 -
RBLY02020-1.8 0.822 0.303 242 - 1.26 -
RBLY02525-1.8 1.264 0.458 3.77 - 1.86 -
RBLY03232-1.8 1.543 0.713 6.21 - 3.05 -
RBLY04040-1.8 4.648 1.430 9.61 - 4.68 -
RBLY05050-1.8 6.096 2.756 15.06 - 7.42 -
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SCREW/SPLINE

Compact series

Weight
Solid Hollow
Model No. Ball Nut (kg) SPII(T(Z)NM Screw Shaft | Spline Shaft | Screw Shaft | Spline Shaft
(kg/m) (kg/m) (kg/m) (kg/m)
RFSY
RFSY01616-1.8 0.324 - 1.56 - - -
RFSY01616-3.6 0.372 - 1.55 - - -
RFSY02020-1.8 0.536 - 2.45 - - -
RFSY02020-3.6 0.534 - 242 - - -
RFSY02525-1.8 0.9 - 3.82 - - -
RFSY02525-3.6 0.906 - 3.79 - - -
RFSY03232-1.8 1.085 - 6.27 - - -
RFSY04040-1.8 2.214 - 9.78 - - -
RLSF
RLSFO16 - 0.37 - 1.56 - 1.18
RLSF020 - 0.552 - 244 - 1.85
RLSF025 - 0.650 - 3.80 - 2.47
RLSF032 - 0.629 - 6.255 - 474
RLSF040 - 1.999 - 9.69 - 7.40
RSSY
RSSY01616-1.8 0.324 0.37 1.54 - 0.83 -
RSSY02020-1.8 0.536 0.552 2.42 - 1.26 -
RSSY02525-1.8 0.9 0.650 3.77 - 1.86 -
RSSY03232-1.8 1.085 0.629 6.21 - 3.05 -
RSSY04040-1.8 2.214 1.999 9.61 - 4.68 -
RSLY
RSLY01616-1.8 0.324 0.37 1.54 - 0.83 -
RSLY02020-1.8 0.536 0.552 242 - 1.26 -
RSLY02525-1.8 0.9 0.650 3.77 - 1.86 -
RSLY03232-1.8 1.085 0.629 6.21 - 3.05 -
RSLY04040-1.8 2.214 1.999 9.61 - 4.68 -

www.tbimotion.com.tw
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Single Axis

Actuator
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ABOUT SINGLE AXIS ACTUATOR

1-1 Structure and Features of TBI MOTION Actuator

M 1-1-1 Basic Structure of TBI MOTION Actuator

Adopting the advantages of TBI Motion linear guide and screws into an integral mechanism with
the design of the nut and screw. With the highly rigid U-Rail track optimized section, it minimize
the required space and the time for assembly. This ensures its demand for high rigidity and high
accuracy. The ball rolling face adopts an excellent design of a 2-row Gothic arc and 45° contact
angle. Moreover, the design allows the X-axis and Y-axis to bear loads from all directions.

End Support

End Seal
Block of Cylinder Nut

Grease Nipple
Screw Shaft

&
=)
«Q
(]
>
X
()
>
(2]
-
c
<]
-
o
=

Motor Base

Fig 1.1.1 Structure of the Single Axis Actuator body
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1-2 Features of the Single Axis Actuator

M 1-2-1 Advantages of Modularized Design

The combination of ball screw and linear guide makes simple installation possible, shortens
replacement time and prolong service life. The conventional linear platform device requires guides
and drive elements. It features easy-assembly, high rigidity, compact in size.

M 1-2-2 Loads from all Directions

The contact surface of ball and groove is designed to be 45° and can bear the same rated load of
any type of installation, radially, reverse-radially or laterally.

M 1-2-3 High Rigidity

The Ansys optimized U-Rail track design allows the track to be lightweight, accomplishing higher
rigidity at a cantilever load to achieve a perfect balance between rigidity and volume.

v Table 1.1.1 Unit : mm*
Model I x ly
4\ | L x KP26 1.116x10° 1.393x10°
i \ Conter of gravity KP33 3.542x10°* 3.243x10°
KP46 1.256x10° 1.305x10°

Fig 1.2.2
B 1-2-4 High Accuracy, Saving Space

(Note) Ix : 2nd moment revolves of area around the X axis ;

ly : 2nd moment revolves of area around the Y axis

The variable loading minimizes the friction to meet a high accuracy demand. A combination of the
nut with the slide allows minimal space and optimized allocation possible.

Table 1.1.2 Unit: mm
T Model H w
KP26 26 50
KP33 33 60
KP46 46 86

www.thbimotion.com.tw
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ABOUT SINGLE AXIS ACTUATOR

1-3 Purchase of Peripherals

H 1-3-1 About the Single Axis Actuator

To satisfy various industrial operations, the KP Axis Actuator can be purchased additionally with a
dust cap, a dust expansion sleeve, a sensor and a motor adapting flange.

e Dust Cap & Dust Expansion Sleeve : prevent foreign objects from entering and ensure the overall

accuracy, service life and smoothness.
e Motor Adapting Flange : fit for different motors and secured on the Single Axis Actuator.
e Sensor : a safety protection device which assists with slide positioning, original start up and

traveling.

Components and Accessories of the Single Axis Actuator

Dust Cap

Fixing Screw Sensor Track

Motor Base

\ Motor-Connecting Flange

Fig 1.3.1 Components and Accessories
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ABOUT SINGLE AXIS ACTUATOR

1-3 Purchase of Peripherals

M 1-3-2 KP Series Nominal Model Codes

KP 026 02 KN - 2 - 300 - P (D) + M01 FO1 C01 501
> @ 90® ® © ®©0o ® ®o ® w

® ® ® ®
Nominal Model Size Lead Nut Type
o KpP 26, 33, 46 KP26:2 K, V : Standard X : Special
5 KP33:5,10 (K No. 26, V Nos. 33 & 46)
Q
S KP46 : 10, 20
:
I ® ® @
> Carriage Length No. of Slides Stroke Accuracy Level
E N : Standard S: Light Load 1,2 Unit : mm P : Precise H : High N : Normal
S
® ® @
Thickened Shaft End Motor Motor Adapting Flange
o:None (D):Thickened Shaft End o: None M : Motor (ref. E29~32) (ref. E33~37)
3#Model: No thickened shaft end service for
KP26.
3 Accuracy: No thickened shaft end service for
Normal class.
® ®
Dust Cap Include Sensor
o :None CO1: Dust Cap o : Standard no Sensor
C02 : Dust Expansion Sleeve S01~03 : Only Sensor (ref. E38, Table 1.9.6)

S04~06 : Omron SX671
S07~09 : Omron SX674
S10~12 : SUNX GX-F12A
$13~15 : SUNX GX-F12A-P

#When choosing the Single Axis Actuator, each set has 3 set of sensors included. Please consult TBI MOTION for special requirements.
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KP Load Specs

Mx

"

5y, =
T.
T
Ball Screw Linear Guide
Ca COa Static Permissible Moment
ModelNo. | 1} | ca | coa| gf) | (kgf) My(N-m) M:(N-m) Mx(N-m)
(kgf) | (kgf) 4 : -
N | S| N|S |[LS|LD|NS/ND|LS|LD|NS|ND|LS |LD|NS|ND
Precise 187 | 366
KP2602N | High | 8 | 2 | 187 | 366 |822| - |1079| - | 62 |481| - - | 62 481 - - 1180|360 - -
Normal 159 | 31
Precise 408 | 740
KP3305N | High [12| 5| 408 | 740 |1142| - |1513| - |108|720| 49 | 413|108 | 720 | 49 | 413 | 310 | 620|207 | 413
Normal 347 | 629
Precise 408 | 740
KP3305S | High (12| 5| 408 | 740 | - |861| - [1009| - - |49 |413| - - | 49 | 413 - - 1207413
Normal 347 | 629
Precise 275 | 469
KP3310N | High [12|10| 275 | 469 |1142| - |1513| - |108|720| - - 108 (720 - - 1310 (620 - =
Normal 234 | 398
Precise 275 | 469
KP3310S | High |12 10| 275 | 469 | - |861| - |1009| - - 149 |413| - - 149|413 - - 207 | 413
Normal 234 | 398
Precise 600 | 1136
KP4610N | High |15|10| 600 | 1136 |4067| - |5810| - | 610 |4021 - - | 610 |4021| - - |17283456( - -
Normal - -
Precise 600 | 1136
KP4610S | High |15|10| 600 | 1136 | - |3390| - |4519| - - 1307|2517 - - |307 2517 - - 1344|2688
Normal - -
Precise 387 | 718
KP4620N | High [15|20| 387 | 718 |4067| - |5810| - |610 (4021 - - | 610 |4021| - - [1728(3456| - =
Normal - -
Precise 387 | 718
KP4620S | High |15|20| 387 | 718 - |3390] - |4519| - - 1307|2517 - - 307 2517 - - 1344|2688
Normal - -

www.tbimotion.com.tw
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ABOUT SINGLE AXIS ACTUATOR

1-4 Accuracy Design

M 1-4-1 Accuracy Level

The accuracy of the Single Axis Actuator is split into Ground (P), High (H) and Rolled (N), as shown

below.
Table 1.4.1 Unit : mm
Positioning A Positioning Max. Starting Torque
Model | Stroke Repeatability FOSHIE T - @B Parallelism (N-cm)
Precise| High |Normal |Precise| High |Normal|Precise| High |Normal|Precise| High |Normal
150
(7] 200
= KP26 +0.003 | +0.005| +0.01 | 0.020 | 0.060 - 0.010 | 0.025 - 4 2 2
@ 250
)
> 300
XA
@ 150
>
@ 200
E, +0.003 | +0.005| +0.01 | 0.020 | 0.060 - 0.010 | 0.025 -
= 300
g KP33 15 7 7
400
500
+0.003 [ +0.005| +0.01 | 0.025 | 0.100 = 0.015 | 0.035 =
600
340
440
+0.003 | +0.005 - 0.025 | 0.100 - 0.015 | 0.035 - 15 -
540
KP46 10
640
740 |£0.003|+0.005 - 0.030 | 0.120 - 0.020 | 0.040 - 17 -
940 |+0.003|+0.005 - 0.040 | 0.150 - 0.030 | 0.050 - 25 -
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1-5 Maximum Speed

M 1-5-1 Maximum Length and Maximum Moving Speed

Restricted by the critical speed and DN value of the screw, the Single Axis Robot’s max. moving

speed is shown below.

Table 1.4.1
Speed (mm/sec)
Model Lead (mm) Stroke (mm)
Precise High Normal
150 270 270 270
200 270 270 270
KP26 02
250 270 270 270
300 270 270 270
150 550 550 390
200 550 550 390
300 550 550 390
o 400 550 550 390
500 550 550 390
600 340 340 340
KP33
150 1100 1100 790
200 1100 1100 790
300 1100 1100 790
0 400 1100 1100 790
500 1100 1100 790
600 670 670 670
340 740 740 520
440 740 740 520
540 740 740 520
0 640 740 740 520
740 740 740 520
940 610 610 430
KP46
340 1480 1480 1050
440 1480 1480 1050
540 1480 1480 1050
20 640 1480 1480 1050
740 1480 1480 1050
940 1220 1220 870

www.tbimotion.com.tw
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ABOUT SINGLE AXIS ACTUATOR

1-6 Calculation of Service Life

M 1-6-1 Static Safety Factor
1. Analyze the Track :

When calculating the load of a track, first we must assess the average load required for the service
life, as well as the maximum load required at a static rating. In particular, a travel distance that is too
short may cause a big moment due to cantilever load, leading to an excessive load.

Co

Pmax

fs : Static safety factor
Co : Basic static load rating (kg)
Pmax : Max. load (kg)

2. Analyze the Bearing Support End of the Ball Screw : Single Axis Actuator takes extra axial force
due to the inertia force caused by start-stop therefore the static safety factor of Single Axis Actuator
must be considered.

Coa

Fmax

fs=

fs : Static safety factor
Coa : Basic static load rating (kg)

Frax - Max. load (kg)

Table 1.6.1 Static Safety Factor fs

Machines that use the linear motion system Load conditions Lower limit of fs

No vibration & impact 10-35

Integrated industrial machines
With vibration & impact 2.0-5.0

3 The reference value of the static safety factor may defer depending on the environment, the lubrication, the accuracy or rigidity of
installation.

M 1-6-2 Service Life

KP is constituted with a track, a ball screw and supporting bearings. The life of each component
part can be calculated as follows :

[ fc : Contact Factor]

With KP-LD, 2 internal slides when used close to each other, the contact factor multiplied by the
basic static load rating is 0.81 . Please refer to A10. Table 1.3.2 (when used closely, the number of
slides is 1or 2).

[fw: Load Factor]
Please refer to A10. Table 1.3.3.
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When Single Axis Actuator operating with load, the load distribution on the track becomes uneven
and partial loads get heavier as well. At this point, multiply the moment factor that equivalent to the
moment value in Table 1.6.2 for load calculating.

Model Equivalentfactor Ky(mm™) Equivalentfactor K:(mm™) Equivalentfactor Kx(mm™)
KP26-N-LS 1.70x10™ 1.70x10™ 5.88x10”
KP26-N-LD 2.19x10° 2.19x10° 5.88x10”
KP33-S-NS 1.37x10" 1.37x10” 4.79x10°
KP33-S-ND 2.06x10° 2.06x107 4.79x10°
KP33-N-LS 2.0x10" 2.0x10™ 4.79x10°
KP33-N-LD 2.39x10° 2.39x10° 4.79x10°
KP46-S-NS 1.44x10™ 1.44x10” 3.29x10°
KP46-S-ND 1.76x10° 1.76x10° 3.29x10°
KP46-N-LS 9.33x10° 9.33x10° 3.29x10°
KP46-N-LD 1.41x10° 1.41x10° 3.29x10°

Kx : Moment equivalent coefficient of rolling.

Ky : Moment equivalent coefficient of trimming.
Kz : Moment equivalent coefficient of shifting.

1. Analyze the track :

Rating Life

fcxC 3
waPc)

- 50 km

L : Rated Life (km)

C : Basic Dynamic Rated Load (kg)
Pc : Value of the Calculated Load (kg)
fc - Contact Factor

fw : Load Factor

www.thbimotion.com.tw
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ABOUT SINGLE AXIS ACTUATOR

1-6 Calculation of Service Life

In a KP-LD, when 2 internal slides working in close proximity to each other generates moment, refer
to Table 1.6.2, multiply the equivalent factor with the load moment, having an equivalent load.

Pm = KxM

Pw : Equivalent load of the slide (kgf)
K': Moment factor of equivalence (mm)
M : Moment load (kgfxmm)

When apply a Mc moment on a KP-LD :

Ke *+ Mc
2

m

Apply a radial load (P) and a moment on a KP-LD at the same time :

Pe =P + Pm
Pe : Total radial load of equivalence (kg)

[ Service Life]

After a rated service life is calculated, service life can be calculated by using the following
formula(Under the circumstances that the travel distance and the number of reciprocating cycles
per minute are stable).

L-10°
2 /s N1-60
Ln : Service life (h)

(s : Distance of travel (mm)
Ni - No. of reciprocating cycles per minute (min™)

2. Analyze the Bearing Support End of ball screw :
Rating Life

Ca 3 6

S PR

L : Service life (rev)

Ca : Basic dynamic rated load (kg)

Fa: Value of calculated load (kg)

fu : Load factor (refer to E10. Table 1.6.1)
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1-7 Calculation of Service Life/ Lubrication

[ Service Life]

After a rated service life is calculated, service life can be calculated by using the following formula
(provided that the travel distance and the number of reciprocating cycles per minute are not
changed).

e L-¢
h= T2 7s - Ni1-60

Ln : Service life (h)

(s : Distance of travel (mm)

Ni : No. of reciprocating cycles per minute (min™)
{ : Screw lead (mm)

M 1-7-1 Notice on Lubrication

Lubrication is essential to Single Axis Actuator, otherwise the friction increase may be the leading
factor to shorten service life. It is suggested that every 100 km travel distance Single Axis Actuator
should be lubricated through the grease nipple on the slide. Grease only applies to the working
environment which is slower than 60 m/min and cooling is not required.

@ I SHHS
[ / LS

Nipple

Nipple

oS SRe ]

m ;_,
LY

i lETzE SRS

Nipple
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ABOUT SINGLE AXIS ACTUATOR

1-8 KP Product Series

KP26 (Standard Type)

74
4_M3X025’;,2X'\g§'6xo'4sp’(4dp Ve 2xn-@8dp4,@4.5thr
. p
. 20—
7 7/ — 1 — ; D
H @ ;) —E E A
p = | 7 / | — — s
< = | //// N
( ) e H ® 31 [&L P [©) o
: / L 4
2-M3x0.5Px5dp, . !
> . /7 2-M3x0 5Px5dK H5dp0.5\ 4-Mdx0 7Px6d
=} 5.25 L2 5
@ L1
o
> 60
X 34 14
J ] 0
: . s :
= ¥ I . : L I‘:'l
] N I e s s |- S 9
& J L ) - // + )
Dl —— |
=l 70 | t
g / / ‘ Al
G 80 |
(n-1)x80
4-M3 DP8
323.4 PCD@33
:;:;j LJ
& &
o (3T
&5 ‘ ef:FE 2
25 125/
50
SECTION A-A View B
Stroke Overall length Max.travel(mm) Total weight(kg)
L2 1 G(mm) K(mm) n
(mm) (mm) LS LD LS LD
150 220 73 - 35 80 2 1 -
200 270 123 54 20 160 3 12 14
250 320 173 104 45 160 3 14 1.6
300 370 223 154 30 240 4 1.6 18

#LS slide base : with one slide base, LD slide base : with two slide bases
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KP26 (Standard Type with Protective Cap)

4-M3x0.5Px6dp

@8dp4,@4.5thr

%/ T —=
. f—\'_ﬁ (|
2 = e ——
A ﬂ e 2 )
5 L o
4-M3x0.5Px5dp /| g 1_4-M4x0.7Px10dp
G K -+
L2
L1
60
34 14
17
10,
2 '
B—— %
N
=
n
S
(n-1)x80
62
55 0 4-M3 DP8
i 47 41 @\ PCD@33
o ) 1 I il [t}
< ) o
IO ¥,
| o
L Ll ‘_I - J
i 25 i1 5l !
50
Stroke Overall length | Max.travel(mm) Total weight(kg)
2 1 G(mm) K(mm) n
(mm) (mm) LS LD LS LD
150 220 73 - 35 80 2 11 -
200 270 123 54 20 160 3 13 1.5
250 320 173 104 45 160 3 1.5 18
300 370 223 154 30 240 4 1.8 2.0

LS slide base

with one slide base, LD slide base

with two slide bases
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ABOUT SINGLE AXIS ACTUATOR

1-8 KP Product Series

KP26 (Low-Assembly)

2X2M2.6X0.45PX4dp 74
4-M3X0.5PX6dp g:) 2xn-@8dp4,34.5thr
/L |
7 7/ S ‘ 0
— o K ©1° 2]
3 ——— 7 f
2 7 L
| 7/ D
N | @ /) o1 - @
3 / T 4 I
» R // 2-M3X0.5PX5dp < 15dp0-5\ 4 paxo 7PX6 o
a 5.25 L2
o L1
>
= 60
@ 34 14
: 16.5
=1 110,
g ]
g g, e N ¢
B—— 3 I
S o J °
=
5
Q
G
(n-1)X80
4-M3 DP8
33.4 PCD@33
.25 T
:‘ 5
& 4= e o|? ©
o2 e o)
B =
25 [12.5|n - - —
50
SECTION A-A View B
Stroke Overall length Max.travel(mm) Total weight(kg)
G(mm) K(mm) n
150 220 73 - 35 80 2 1 -
200 270 123 54 20 160 3 12 14
250 320 173 104 45 160 3 14 1.6
300 370 223 154 30 240 4 1.6 18

#LS slide base : with one slide base, LD slide base : with two slide bases
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KP33 (Standard Type)

2xm-M2.6X0.45PX5dp 83
51 4-M5X0.8PX8dp
2X2-M3X0.5PX8dp /) 30 2xn-@ 9.5dp4.7, 5.5thr
ur l l or e
(L © /0 PR e }
7o) ] L
T © ;O 4 Epel po
3.3 [ 4-M2X0.4PX5dp 15dp1.5
ok
G (m-1)xK
10.5 | L2 5.5
L1
59
30.5 18.5
17
957 M
2 T A— s
go T // T T L\P 0
B— o — 1 F - ‘l‘,,“ i ll,' <
8 P ,,',,' P L ° 23
= 0| N A °
& 11 A—
Q 1
100
G (n-1)x100
4-M4X0.7PX8dp
PCD @ 40
B b
T oy
2 7}# ol
! 1 O
Hi Jg [® {} ] @5
7 3 e
5 L Ol e )ﬁ(\« "/
8 T
- — 4-M3X0.5PX8dp
PCD @ 40
Stroke Overall length Max.travel(mm) Total weight(kg)
G(mm) | K(mm) | n m
150 220 63.5 - 25 100 2 2 1.5 -
200 270 13.5 36.5 50 100 2 2 18 2.1
300 370 213.5 136.5 50 200 3 2 2.4 27
400 470 313.5 236.5 50 100 4 4 3 33
500 570 413.5 336.5 50 200 5 3 36 39
600 670 513.5 436.5 50 100 6 6 42 4.6
#LS slide base : with one slide base, LD slide base : with two slide bases
www.tbimotion.com.tw E17



ABOUT SINGLE AXIS ACTUATOR

1-8 KP Product Series

KP33 (Standard Type with Protective Cap)

83
51 4-M3X0.5PX5dp
2xm-M2.6X0.45PX5dp 380 4-M5X0.8PX8dp
P i/{ 2xn-@ 9.5dp4.7,@ 5.5thr
- g //// g ¥
Skl e e oL
3 T J
Lk e e o ¢
i 1 i -
3.3 K
@ G (Mm-1)xK
=3
Q L2
o
> L1
;. 59
30.5
? 17 185
; 9.5 A~ "
2 3 = // r_.l L HY =
SO s T 1
b = o L P Q
B— § 1 E * /’/’ * b * gl 3
~| —| 0| e 7 i iy ©
S 1T T T
N 100 A
G (n-1)x100
gi 4-M4X0.7PX8dp
. PCD @ 40
(D):Thickened 64
[Xe)
@ N S|, L €
~ ~ LT TR I P
§1 « s a— 2 ﬁlu“‘) ol’ o ST
- 30 15| 4-M3X0.5PX8dp
60 PCD @ 40
SECTION A-A View B
Max. travel (mm) Total weight (kg)
Stroke L2 (mm) Sl g L] G(mm) | K(mm) | n m
(mm) LS LD LS LD
150 220 63.5 - 25 100 2 2 15 -
200 270 13.5 36.5 50 100 2 2 18 2.1
300 370 213.5 136.5 50 200 3 2 24 2.7
400 470 3135 236.5 50 100 4 4 3 33
500 570 413.5 336.5 50 200 5 3 3.6 39
600 670 5135 436.5 50 100 6 6 42 4.6

3% LS slide base : with one slide base, LD slide base : with two slide bases.
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KP33 (Low-Assembly)

2xm-M2.6X0.45PX5dp 83 4-M5X0.8PX8dp
51 -
2X2-M3X0.5PX8dp // 30 2xn-@ 9.5dp4.7,0 5.5thr
7/ !
o fﬁ% ! © /O SR | [HO-
s = 1/
R
<+ © ! o 4 [epielbo
HIEE "7 4-m2x0.4Px50p 15dp1.5
K
10.5 G (m-1)xK
L2
L1
59
30.5 185
7]
9.5
3 g . 1
B—= ¥ — 1 A e 9
S o /e ° S
.’E ] 0| ] T ] ’
8 // A=
100
G (n-1)x100
4-M4X0.7PX8dp
41.15 PCD @ 40
30 ‘
o o4 ﬂ P
| 1] T o 8 t{n’ <| w0
i [ L,},Ji‘}‘—l <+
N~ i o™ e
%\\ ‘.—.30 ‘1_5. m’
SN | 60 4-M3X0.5PX8dp
= PCD @ 40
Max. travel (mm) Total weight (kg)
Stroke L2 (mm) Sl ool G(mm) | K(mm) | n m
(mm) LS LD LS LD
150 220 63.5 - 25 100 2 2 15 -
200 270 113.5 36.5 50 100 2 2 18 2.1
300 370 213.5 136.5 50 200 3 2 24 2.7
400 470 313.5 236.5 50 100 4 4 3 33
500 570 4135 336.5 50 200 5 3 36 39
600 670 513.5 436.5 50 100 6 6 4.2 4.6
LS slide base : with one slide base, LD slide base : with two slide bases
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ABOUT SINGLE AXIS ACTUATOR

1-8 KP Product Series

KP33 (Light-Load Type)

2xm-M2.6X0.45PX5dp 67

35 2-M5X0.8PX8dp
2X2-M3X0.5PX8dp / 17.5] 2xn-@ 9.5dp4.7,d 5.5thr
1] [y Y
I -©- | © 4] & -©®- 5
0| = : | — : <
S’., — ; /I/I ; , N
I -© // © 3 N-@©-
a3 11 4-m2x0.4Px5dp /| | 10dp1.5
105 K 5.5
@ G ﬁ‘ (m-1)xK
=]
Q L2
o
fe L1
= 59
7]
> 30.5 18.5
@) 17
5 " Jos n
g 8 ¥ Ar— i
By I~ e
g ® l,l, @ ! *® gg
_’E = 0| 4 /] i [ [ o’
8 Il Al—
100
G (n-1)x100
4-M4X0.7PX8dp
413';5 PCD @ 40
(D):Thickened _ >
Shaft End i o BN O
} g [ 97 e
¥ 8 =t o9 < \
§I @ L M ol Slle i
30 [15 4-M3X0.5PX8dp
i N B 0 15 P PCD @ 40
SECTION A-A View B
Stroke Overall length Max.travel(mm) Total weight(kg)
G(mm) | K(mm) | n m
L2(mm) L1(mm) NS ND NS ND
150 220 79.5 - 25 100 2 2 14 -
200 270 129.5 68.5 50 100 2 2 17 19
300 370 229.5 168.5 50 200 3 2 23 2.5
400 470 329.5 268.5 50 100 4 4 2.9 3.1
500 570 429.5 368.5 50 200 5 3 35 37
600 670 529.5 468.5 50 100 6 6 41 43

3#% NS slide base : with one slide base, ND slide base : with two slide bases.
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KP33 (Light-Load Type with Protective Cap)

2xm-M2.6X0.45PX5dp

175 2xn-@ 9.5dp4.7,0 5.5thr
2X2-M3X0.5PX8dp
- L
d | ; is ¢ v‘
3 N
5*; ; ; ¢ 4 i
1/ .
33 4-M2.6X0.45PX5dp ‘
K] 2-M5X0.8PX8dp
G [  (m1xK |
2
L1
59
305 18.5
17
|95 ! Ar—, il
8 = ]/ i
£2 :rl ol I‘ni 3
B | 7 = 3
g N— * // ° ° 'i.—7 <~
~ - [ —_— R [N [N o
s A= ’
& o
100
G (n-1)x100
4-M4X0.7PX8dp
PCD @ 40
— $
o . Y
9| #‘C)‘%
=9 S0 [o (O e
. O
[ = RS
l
i [ I 4-M3X0.5PX8dp

PCD @ 40

Stroke L2 (mm) Overall length L1 Max. travel (mm) Gmm) | Kenmy | n o Total weight (kg)

o) NS ND NS ND
150 220 79.5 - 25 100 2 2 14 -
200 270 129.5 68.5 50 100 2 2 1.7 1.9
300 370 229.5 168.5 50 200 3 2 2.3 2.5
400 470 3295 268.5 50 100 4 4 29 31
500 570 429.5 368.5 50 200 5 3 35 37
600 670 529.5 468.5 50 100 6 6 41 43

#NS slide base : with one slide base, ND slide base : with two slide bases

www. tbi
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ABOUT SINGLE AXIS ACTUATOR

1-8 KP Product Series

KP33 (Light-Load Type, Low-Assembly)

2xm-M2.6X0.45PX5dp 67
35 2-M5X0.8PX8dp
2X2-M3X0.5PX8dp / 17.5 2xn-@ 9.5dp4.7,d 5.5thr
-\% / ! i i
,, Jr - G? — e H-@-
n
%. . = I’II
he ’@’ !/!/ ’@’ & 3@7
33 I 4 m2x0.4PX5dp 10dp1.5
10.5 K
(2} G (m-1)xK
=]
= L2
> L1
z 59
1 305 185
> 17
= 95
2 8 1 A~ M
) ST y /] ‘
B = o 7 [ 1 | IV I [Te}
I I i 0 0
a ° h ° ° =
= 1 R : & il
S A i
g I/ ——
100
G (n-1)x100

4-M4X0.7PX8dp
41.15 PCD @ 40

(D):Thick d
Shaft End. I il é},/ ~
: %“éz% — | /,C)
: e ] g‘ }69

= Y
E 777777 30 [15]m ] ——
= 60 © 4-M3X0.5PX8dp
PCD @ 40

—gras

33
23
25
44.45

@8h7
15

SECTION A-A View B
Stroke L2 (mm) Overall length L1 Max. travel (mm) Gmm) | Kemm) | n " Total weight (kg)

(mm) NS ND NS ND
150 220 79.5 - 25 100 2 2 14 -
200 270 129.5 68.5 50 100 2 2 1.7 1.9
300 370 229.5 168.5 50 200 3 2 2.3 2.5
400 470 3295 268.5 50 100 4 4 29 31
500 570 429.5 368.5 50 200 5 3 35 37
600 670 529.5 468.5 50 100 6 6 4.1 43

%NS slide base : with one slide base, ND slide base : with two slide bases
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KP46 (Standard Type)

2xm-M2.6X0.45PX5dp
2-M4X0.7PX10dp

118

2xn-@11dp7,26.6thr

i — :
' @19 I+ ] B 1~ &
‘r 4 : i :
3 /1 N
5 © 9 o i P e
, O
== 7 i /L
- =
4-M6X1PX14dp 4-M2.6X0.45PX4dp 65
6.25 200 |
H (m-1)x200
L2
L
87
50 23
3.5 | 28 13
|18 A
n —
89 o I \‘.m- = // '
B +c> & = Ty ” It 1 ;
2l Yo . . /L . “
T ) 7/ ) ~
Al 1 ‘
100
70 (n-1)x100
60.9 4-M5X0.8PX10DP
46 PCDB70
| O
| "m' <
~ s S \
=l —f
SHIEY 5

Stroke L2 (mm) Overall length L1 Max. travel (mm) Hgnmy | n " Total weight (kg)
(mm) LS LD LS LD

340 440 218.5 106.5 70 3 2 57 6.5

440 540 318.5 206.5 20 4 3 6.9 7.7

540 640 418.5 306.5 70 5 3 8 8.8

640 740 518.5 406.5 20 6 4 9.2 10.1

740 840 618.5 506.5 70 7 4 10.4 1.3

940 1040 818.5 706.5 70 9 5 1.6 12.5

LS slide base : with one slide base, LD slide base : with two slide bases
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ABOUT SINGLE AXIS ACTUATOR

1-8 KP Product Series

KP46 (Standard Type with Protective Cap)

118
B
2xm-M2.6X0.45PX5dp )
2-MAX0.7PX10dp LA L 2xn-@11dp7,06.6thr
T ¥ 1t T
i WE ToTTo T 7/ @ i
m| | Ill, <
| - | ﬁl/ ~
q _ @) - -@®)- ] -
Lo Q‘ = A - © 1o !
ot o | v il
6.25 4-M3X0.5PX6dp \ 4-M6X1PX12dp ks
» 200
@ H (m-1)x200
) L2
; 11
o 5%7 23
> 35 58 A~ 13
2 — 18 .
o 3 i ‘ 7f
g 5~ SagzlT ’ , /i %
= o9 3‘ ! 1" ! 8
0 . 4 /| .
Q ] ] 71 T i
Av r T
100
70 (n-1)x100
(D):Thickened X oG,
Shaft End )\ 5
LS IPI\w °
X O,
= 2 ”f@\ A
- h o
Q - .‘b\&J—,f . s
w S e
86
SECTION A-A View B
Max. travel (mm) Total weight (kg)
Stroke L2 (mm) Sl ogidn L] H(mm) | n m
(mm) LS LD LS LD
340 440 218.5 106.5 70 3 2 6.5 73
440 540 318.5 206.5 20 4 3 7.8 8.6
540 640 418.5 306.5 70 5 3 9.0 9.8
640 740 518.5 406.5 20 6 4 10.3 13
740 840 618.5 506.5 70 7 4 11.6 124
940 1040 818.5 706.5 70 9 5 13.0 13.8

#LS slide base : with one slide base, LD slide base : with two slide bases.
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KP46 (Low-Assembly)

118
75
2xm-M2.6X0.45PX5dp 16
2-M4X0.7PX10dp 15dp2 2xn-@11dp7.96.6thr
| " - /L .
TV v 7 v
_I ' @g e e /:/ f@‘ -
™|
0 - 11
—5 ©d e Iy b I &
Lot 2 /L
j 11
4-M6X1PX14dp 4-M2.6X0.45PX4dp
6.25 200 ‘
H (m-1)x200
L2
L1
87
50 23
35 28 13
118 ‘ A
n -
s~ o o I T3Vl — /I
7 35 =1 1 [ 1/
8 & &7777 I’I’ Eu
a . . k¥ o <
L] L] /L L] i
AL 1 ‘
100
70 (n-1)x100
60.9 4-M5X0.8PX10DP
46 PCD@70
. 5
i © ‘ ’G)’ ‘
= ‘rﬁ\h@" Y e ELL
8" = 46 |20 “‘-‘
|| —_ 26 M 4-M4X0.7PX8DP
PCD@60
Max. travel (mm) Total weight (kg)
Stroke L2 (mm) Overall length L1 H(mm) | n m
(mm) LS LD LS LD
340 440 218.5 106.5 70 3 2 6.5 73
440 540 318.5 206.5 20 4 3 7.8 8.6
540 640 418.5 306.5 70 5 3 9.0 9.8
640 740 518.5 406.5 20 6 4 10.3 1.3
740 840 618.5 506.5 70 7 4 1.6 12.4
940 1040 818.5 706.5 70 9 5 13.0 13.8
LS slide base : with one slide base, LD slide base : with two slide bases
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ABOUT SINGLE AXIS ACTUATOR

1-8 KP Product Series

K46 (Light-Load Type)

915
485
2-M6X1PX14d
2xm-M2.6X0.45PX5dp SRR 24.25|
2-M4X0.7PX10dp 16.5dp2 2xn-@11dp7@6.6thr
ﬂ,, ¥ 7 1 v 5
b raE= i I//w
@ :4 = o N
5 d [ olul b & I e
Lol A Iy
—/
o 2-M2.6X0.45PX4dp 6.5
5 6.25 200 [
‘% H (m-1)x200
; L2
» L1
>
o 87
= 3.5 50 23
3 28 13
18 |
B—m— %? 3 % r ) L—ﬁ——@"ﬂ‘—n // ot
298§ . . .|| S
Q i i i N -
1 T
70 Al (n-1)x100 "
4-M5X0.8PX10DP
(D):Thickened 6&9 PCD@70
Shaft End — 'S
3
u ! & O o
~ R T 5 (L k
8 [ —2 46 |20[<] TS
L 36 4-M4X0.7PX8DP
PCD@60
SECTION A-A View B
Max. travel (mm) Total weight (kg)
Stroke L2 (mm) Sl ogidn L] H(mm) | n m
(mm) NS ND NS ND
340 440 245 159.5 70 3 2 54 59
440 540 345 259.5 20 4 | 3 6.6 7.
540 640 445 359.5 70 5 3 77 8.2
640 740 545 4595 20 6 | 4 89 9.4
740 840 645 559.5 70 7 4 10.1 10.6
940 1040 845 759.5 70 9 5 11.3 1.8

%NS slide base : with one slide base, ND slide base : with two slide bases
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KP46 (Light-Load Type with Protective Cap)

915
485 _ |
2xm-M2.6X0.45PX5dp 3 24.25
2-M4X0.7PX10dp 18 2xn-@11dp7@6.6thr
T Y 51—
—r 1 g b @
m e <
pliss]]a )
g
s =@ Iy Lot
: ‘ ‘
4-M3X0.5PX6dp 2-M6X1PX12dp _J,Gi.s
200
H (m-1)x200
L2
L1
87
35 50 23
T .28 A~ 13
18 1
8 j
2y ll ! V=" .
g8 ! 1 e
9 - ‘ - -
uj I uj !
1
Al 1
70 (n-1)x100
4-M5X0.8PX10DP
PCD@70
|
HA 0
~ T ©
) [I—_— >
<1 L 26 20/ = 4-M4X0.7PX8DP
26 < PCD@60

Stroke L2 (mm) Overall length L1 Max. travel (mm) By | o Total weight (kg)
o) NS ND NS ND

340 440 245 159.5 70 3 2 6.3 7.1

440 540 345 259.5 20 4 3 7.6 8.4

540 640 445 359.5 70 5 3 8.8 9.6

640 740 545 459.5 20 6 4 10.1 1.1

740 840 645 559.5 70 7 4 1.4 12.2

940 1040 845 759.5 70 9 5 12.8 13.6

#NS slide base : with one slide base, ND slide base : with two slide bases
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ABOUT SINGLE AXIS ACTUATOR

1-8 KP Product Series

KP46 (Light-Load Type, Low-Assembly)

@
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«Q
(]
>
X
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>
(2]
-
c
<]
-
o
=

E28

915
485
2-M6X1PX14
2xm-M2.6X0.45PX5dp ZMGX1PX14dp 24.25
2-M4X0.7PX10dp 16.5dp2 2xn-@11dp7@6.6thr
? - u " Ill '
7 g + & IIIW
- \—,_,4 I~
0| it
5 ©d [ els I e
T ' d
2-M2.6X0.45PX4dp /
6.25 200
H (m-1)x200
L2
L1
87
3.5 50 23
28
LNy A 13
n : b 13
gc.’ < _'E e \T : //
B—— |3 & = 1 1F
8 Q Q 1 @
Q N hd ! JL hd
R ] ]/ T "’
1
70 A" (n-1)x100 n
4-M5X0.8PX10DP
) 60.9 PCD@70
(D):Thickened 26
Shaft End ‘
1 T 3 4 > ‘ o
= ) -
SI = | o =
Q 0 i
] d gg 20 "‘ 4-M4X0.7PX8DP
PCD@60
SECTION A-A View B
Max. travel (mm) Total weight (kg)
Stroke L2 (mm) Sl ogidn L] H(mm) | n m
(mm) NS ND NS ND
340 440 245 159.5 70 3 2 6.3 71
440 540 345 259.5 20 4 3 7.6 8.4
540 640 445 359.5 70 5 3 8.8 9.6
640 740 545 459.5 20 6 4 10.1 1
740 840 645 559.5 70 7 4 14 122
940 1040 845 759.5 70 9 5 12.8 13.6

%NS slide base : with one slide base, ND slide base
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1-9 The Adapting Flange of the Motor Base and the Motor

M 1-9-1 List of Suitable Motors

Table 1.9.1 Mitsubishi Servo Motors
NO. Power Motor slogt Suitable Flange LIELG Drive slons Remarks
Output (kg) | kp26 | kP33 | kP46 | (k) (kg)
MO1 50W HG-KRO53 0.34 FO1 FO5 F12 - MR-J4-10A 0.8 220V s00
M02 50W |HG-KR053K| 0.34 FO1 FO5 F12 = MR-J4-10A 0.8 220V .8.
MO03 | 100W HG-KR13 0.54 FO1 FO5 F12 - MR-J4-10A 0.8 220V s00
M04 | 100W HG-KR13K 0.54 FO1 FO5 F12 = MR-J4-10A 0.8 220V 888
MO5 | 200W HG-KR23 091 - - F10 - MR-J4-20A 0.8 220V 00
MO06 | 200W | HG-KR23K 091 = = F10 = MR-J4-20A 0.8 220V 888
MO7 | 400W HG-KR43 14 - - F10 - MR-J4-40A 1 220V 00
M08 | 400W | HG-KR43K 14 - - F10 - MR-J4-40A 1 220V 888
M09 | 750W HG-KR73 2.8 - - - - MR-J4-70A 14 220V 00
M10 | 750W | HG-KR73K 2.8 - - - - MR-J4-70A 14 220V 888
or includes a servo motor with supply wire, detector connecting wire and servo connector, suppl and detector
neters long. 3m sug e(3m, MIT) MR-PW re(3m, MIT)MR
> connector SMR-J3CN

Table 1.9.2 Panasonic Servo Motors

NO. Power Motor IO Suitable Flange RS Drive IO Remarks
Output (kg) | kp26 | kP33 | kP46 | (k) (kg)
M1 | 50W |MSMFSAZLIU2| 032 | FO2 | FO6 | FI3 | 0.53 | MADLNOISE | 08 | 210v&8e
M12 | 50W |MSMFSAZLIU2| 032 | FO2 | FO6 | F13 | 053 | MADLNOSSE | 08 | 220v 88
M13 | 100W | MSMFOTLIU2 | 047 | FO2 | FO6 | F13 | 068 | MADLNTISE | 08 | 210V §8e
M14 | 100W |MSMFOT2L1U2 | 047 | FO2 | FO6 | F13 | 068 | MADLNOSSE | 08 | 220V 88e
MI15 | 200W | MSMFO21L1U2 | 0.82 - - FI1 | 13 | MBDLN2ISE | 1 210V §8e
M16 | 200W |MSMFO22L1U2| 0.82 . . FI1 | 13 | MADLNISSE | 08 | 220v 88e
M17 | 400w | MSMFO4ILIU2 | 12 - - FI1 | 17 | MCDLN31SE | 16 | 210v $8e
M18 | 400W |MSMFO42L1U2| 12 . . Fi1 | 17 | MBDLN25SE | 1 220V §8
M19 | 750w |MSMFO82LIU2| 23 - - - 31 | MCDLN3SSE | 16 | 220V 88
(WA single axis actuator includes a servo motor with supply wire, coding wire, I/F adaptor, supply wire and coding wire are 1m, 3m or 5m
g on wires would be 3 meters long
(2) Exclude the battery of absolute position detecting system
e [Pusetpe | Doais | oot | MR | Mgt | e | arake | NoBrake | Keyway | B | e
° ° ° e (o o o ° ° °
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ABOUT SINGLE AXIS ACTUATOR

1-9 The Adapting Flange of the Motor Base and the Motor

Table 1.9.3 Yaskawa Servo Motors

No. | Power Motor weight | Suitable Flange | graie Drive weight Remarks
Output (kg) | Kkp26 | kP33 |KP46 | (k9) (kg)
M20 | 50W | SGM7J-A5AF61 0.3 FO1 FO5 F12 - SGD7S-R70A00A 0.8 220V 888
M21 50W | SGM7J-A5AF6C| 0.6 FO1 FO5 F12 0.6 SGD7S-R70A00A 0.8 220V 888
M22 50W | SGM7J-A5AF6S 0.3 FO1 FO5 F12 - SGD7S-R70A00A 0.8 220V $88
M23 50W | SGM7J-ASAF6E 0.6 FO1 FO5 F12 0.6 SGD7S-R70A00A 0.8 220V 888
M24 | 100W | SGM7J-01AF61 0.4 FO1 FO5 F12 - SGD7S-R90A00A 0.8 220V 888
:é! M25 | 100W | SGM7J-01AF6C 0.7 FO1 FO5 F12 0.7 SGD7S-R90A00A 0.8 220V o688
o M26 | 100W | SGM7J-01AF6S 0.4 FO1 FO5 F12 - SGD7S-R90A00A 0.8 220V 88
g M27 | 100W | SGM7J-01AF6E 0.7 FO1 FO5 F12 0.7 SGD7S-R90A00A 0.8 220V 88
¢'>; M28 | 200W | SGM7J-02AF61 0.8 - - F10 - SGD7S-1R6A00A 0.8 220V 888
g M29 | 200W | SGM7J-02AF6C 14 = = F10 14 SGD7S-1R6A00A 0.8 220V 888
S M30 | 200W | SGM7J-02AF6S 0.8 - - F10 - SGD7S-1R6A00A 0.8 220V 688
M31| 200W | SGM7J-02AF6E 14 = = F10 14 SGD7S-1R6A00A 0.8 220V 688
M32 | 400W | SGM7J-04AF61 11 - - F10 - SGD7S-2R8A00A 1 220V 888
M33 | 400W | SGM7J-04AF6C 17 = = F10 1.7 SGD7S-2R8A00A 1 220V 888
M34 | 400W | SGM7J-04AF6S 11 - - F10 - SGD7S-2R8A00A 1 220V 588
M35 | 400W | SGM7J-04AF6E 1.7 = = F10 17 SGD7S-2R8A00A 1 220V 888
M36 | 750W | SGM7J-08AF61 2.2 - - - - SGD7S-5R5A00A 1.6 220V 888
M37 | 750W | SGM7J-08AF6C | 2.8 = = = 2.8 SGD7S-5R5A00A 1.6 220V 888
M38 | 750W | SGM7J-08AF6S | 2.2 - - - - SGD7S-5R5A00A 1.6 220V 888
M39 | 750W | SGM7J-08AF6E 2.8 = = = 2.8 SGD7S-5R5A00A 1.6 220V 688

(DA single axis actuator includes a servo motor with supply wire, coding wire and servo connector, supply wire and coding wire are 3 meters
long.

3m supply wire(No actuator) JZSP-C7M10F-03-E(50W), JZSP-C7M20F-03-E(100W, 200W, 400W), JZSP-C7M30F-03-E(750W)

3m supply wire(with actuator) JZSP-C7M13F-03-E(50W), JZSP-C7M23F-03-E(100W, 200W, 400W), JZSP-C7M33-03-E-(750W)

coding wire JZSP-C7P10D-03-E CN1 adaptor 3M-MDR(50P)

Incremental e Low- | Medium- Low- No Grease | Grease | With Key Way, Optical
type RiERpeR| RS inertia inertia capacity Seal Seal | Brake WoiEte | ey Wy Threaded Hole Axis
[ [ [ [ [ J [ [ 2N J [ [ [ [ J
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Table 1.9.4 Oriental Step Motors

Suitable Flange i A
NO. | Series | Specification Motor weklght Drive weklght Remarks
KP26 | KP33 | KP46 (kg) (kg)
M40 RKS543AA-3 FO3 FO9 - PKES543AC 0.26 RKSD503-A 0.8
M41 RKS544AA-3 FO3 FO9 - PKE544AC 0.32 RKSD503-A 0.8
M42 RKS545AA-3 FO3 FO9 - PKE545AC 0.38 RKSD503-A 0.8
M43 RKS566AA-3 - - F15 PKE566AC 0.9 RKSD507-A 0.8
RK I 11ov
M44 RKS569AA-3 - - F15 PKE569AC 14 RKSD507-A 0.8
M45 RKS596AA-3 - - - PKE596AC 1.9 RKSD507-A 0.8
M46 RKS599AA-3 - - - PKE599AC 3 RKSD507-A 0.8
M47 RKS5913AA-3 - - - PKE5913AC 41 RKSD507-A 0.8
#Include 3 meters long supply wire for servo motor.
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ABOUT SINGLE AXIS ACTUATOR

1-9 The Adapting Flange of the Motor Base and the Motor

Table 1.9.5 Shihlin Motors

NoO. | Power Motor weight | Suitable Flange |gp;e Drive weight Remarks
Output (k) | kP26 | kP33 | KP46 | (k9) (kg)
M48| 100W | SME-LOT030SAA 0.45 FO1 FO5 F12 - SDE-010A2 14 220V 888
M49| 100W | SME-LO1030SAB 0.45 FO1 FO5 F12 = SDE-010A2 14 220V 88
M50| 100W | SME-LO1030SBA 0.67 FO1 FO5 F12 | 0.67 | SDE-010A2 14 220V 888
» M51| 100W | SME-LO1030SBB 0.67 FO1 FO5 F12 | 0.67 | SDE-010A2 14 220V 888
=3
‘% M52| 200W | SME-LO2030SAA 0.85 - - F10 - SDE-020A2 14 220V 888
g M53| 200W | SME-LO2030SAB 0.85 = = F10 o SDE-020A2 14 220V 888
g M54 | 200W | SME-L02030SBA 123 - - F10 | 123 | SDE-020A2 14 220V 888
o
§ M55| 200W | SME-L02030SBB 123 = = F10 | 1.23 | SDE-020A2 14 220V ¢88
M56| 400W | SME-LO4030SAA 1.23 - - F10 - SDE-040A2 14 220V 888
M57| 400W | SME-LO4030SAB 123 = = F10 = SDE-040A2 14 220V 888
M58 | 400W | SME-LO4030SBA 159 - - F10 | 1.59 | SDE-040A2 14 220V 888
M59| 400W | SME-L04030SBB 1.59 = = F10 | 1.59 | SDE-040A2 14 220V 888
M60| 750W | SME-LO7530SAA 2.24 - - - - SDE-075A2 17 220V 888
M61| 750W | SME-LO7530SAB 2.24 = = = = SDE-075A2 17 220V 888
M62| 750W | SME-LO7530SBA 2.87 - - - 2.87 | SDE-075A2 17 220V 888
M63| 750W | SME-L07530SBB 2.87 = = = 2.87 | SDE-075A2 17 220V 888

#(1) A single axis actuator includes a servo motor with supply wire, coding wire, I/F adaptor, supply wire and coding wire are mainly 3 meters
long.

Supply wire SDA-PWCNL1-3M-L

Supply wire(for brake) SDA-PWCNL2-3M-L

Coding wire SDH-ENL-3M-L

Incremental e Low- | Medium- Low- No Grease | Grease | With Key Way, Optical
type e inertia inertia capacity Seal Seal | Brake Mo me | ety Threaded Hole Axis
[ ] [ ] [ ] [ ] [ [ ] e o [ ] [ ] [ ] [
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M 1-9-2 The Adapting Flange of the Motor Base and the Motor

KP26
Motor Base FOO

60
14 34
10.5 | 16.5
10, N PCD@33 4-M3 DP8
11 | g /\n% ’\%\u
- ~ 3 , ~
P I %( G$> |
\ S e ‘ /ol .
K — A | @\2\>/ g}%
Motor Adapting Flange FO1
60 8.5 :
T ’ooo 4-M4 DP8.5
Kl
EFH 12 L@
— | T &
Motor Adapting Flange FO2
60 8.5 & 4-M3 DP8.5
EE
o
1y [T
% g [ S\ \
g B ERN T
C ! 8.5 ¢

4-@3.5thr. @6x3.5dp

@2279%

4-M3 DP7
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ABOUT SINGLE AXIS ACTUATOR

1-9 The Adapting Flange of the Motor Base and the Motor

KP33
Motor Base FO4
59
18.5 30.5 4-M4 DP8
17 PCD@40
9.5

a6h7

N 2
8 ;
2 0
& &
I ¥ v !
Q = B
- &

Motor Adapting Flange FO5

59 10

,,,_T . -
il S
: ©|*3
1 ) Q
| 2}
! SIRSS

Motor Adapting Flange F06

2
=)
«Q
(]
>
X
()
>
(2]
-
c
<]
-
o
=

042

@26.5
@30 5%
042

Motor Adapting Flange FO7

&
-
%
59 ), 50
! / I %
' ol of /
H - o [ 1
8 \
- . - &
&
—
4-M5 DP10
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KP33
Motor Adapting Flange FO8

59
.3 4-M4 DP10
R EER
- | TENS
IEEE |--PCDE6s 67
Q
Motor Adapting Flange FO9
59.6 )
‘ 31 4-@6X4dp, @3.4thr
I - & é .
;9 - / N \ ™
N ™ \" T <
|8 |\ )*
& B 5
4-M3 DP8
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ABOUT SINGLE AXIS ACTUATOR

1-9 The Adapting Flange of the Motor Base and the Motor

KP46
Motor Base F10

3 28 50 25 83 4-M5 DP10
M3, | 18 4-M4 DP8 -
.~ — 1
a4 N g e
- -HEN
N ¥ S
@
=3
)
® Motor Adapting Flange F11
>
= 87 10
(]
> —T
(2]
c i \ 2
o — <99 )
) g 8 O ©
S
o N ¥

ST |
- -
4-M4 DP10

I
\=}
S

(=]

Motor Adapting Flange F12

87 ‘8‘
s -
¥4 N 2
= L
2SO
N ) 8
Motor Adapting Flange F13
87 8
= =
7 N\ 5
= b Tt
[52] O
N Y 8
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KP46

Motor Adapting Flange F14

87 12

4-M5 DP10

Motor Adapting Flange F15

4-M4 DP8 83
87 8 PCD@70.71 50
= —l
; \ i 0
= i
Sie O
N Y Q

Motor Adapting Flange F16

4-M4 DP8 83
87 8 PCD@66.67 47.14
] i

-
\
|o38.1:88%
250
062

\W)
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ABOUT SINGLE AXIS ACTUATOR

1-9 The Adapting Flange of the Motor Base and the Motor

M 1-9-3 Sensor

‘ b 1
‘ a
© H ©
O O B O O
| UL
: ofz=-]0] | O[==—=-]0
il of il
t
NO. Nominal Model a b c d e f
S04 KP26 455 59 1 10 15 1
S05 KP33 51 63.8 4 14.5 8 13
S06 KP46 63.5 76.7 8 18 8 18
Sensor 1: Omron EE-SX671.
‘ b
L. a
jo%
© 10
1 o Y
il ol
f
NO. Nominal Model a b [ d e f
S07 KP26 413 48 1 10.5 10.2 n
S08 KP33 46.2 52.8 4 14 32 13
S09 KP46 59 65.7 8 18 3 18

Sensor 2 : Omron EE-SX674.
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NO. Nominal Model g h i j
S10 KP26 39.5 57 7 19.5
S1 KP33 44.5 9 2 9
S12 KP46 57 13 1 13
Sensor 3 : SUNX GX-F12A
NO. Nominal Model g h i j
S13 KP26 395 5.7 7 19.5
S14 KP33 44.5 9 2 9
S15 KP46 57 13 1 13
Sensor 4 : SUNX GX-F12A-P
M 1-9-4 Sensor Track
8
«©
e ‘ 4.2 ‘
|
~ |
N ‘ [Te)
N el el f/
I
\
5.8

Table 1.9.6 List of Suitable Tracks

NO. Nominal Model
SO1 KP26
S02 KP33
S03 KP46
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Linear Ball
Bearing

1-1 Linear Ball Bearing
LM Series Specifications (Standard) ... e e
LM-L Series Specifications (Lengthen) ...........

LF Series Specifications (Flange Type)...
LF-L Series Specifications (Flange Type with Lengthen NUL) ...
LU/LP Series Specifications (Aluminum Housing Type) ... SO
SF/WV Series Specifications (Shaft) ... e

SS Series Specifications (SNAft SUPPOIT) ...
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ABOUT LINEAR BALL BEARING

1-1 Linear Ball Bearing

LM Series Specifications (Standard)

ala
- N ———— I 8|
r Y Y Y Y ,
2 = vaya
Q
-
o e -
o B A
- L
@
]
Q
=
3
@ Unit : mm
Dimension -
ModelNo. (kcgaf) (i;?) Wtz.-;g);t
d D |[Tolerance| L |LTolerance| W | D1 B A
LM-04UU 4 8 12 - - - - 9 13 2
0
LM-06UU 6 | 12 19 11 | 115 | 135|275 | 21 27 8
-0.011
LM-08UU 8 | 15 24 11 | 143 | 175|325 | 27 41 16
0
LM-10UU 10 | 19 29 13 | 18| 22 | 35 38 56 30
0 -0.20
LM-12UU 2|2 30 1320 | 23 | 35| 4 61 315
-0.013
LM-16UU 16 | 28 37 16 | 27 | 265|525 79 120 69
LM-20UU 20 | 32 42 16 |305]305|575| 88 140 87
0
LM-25UU 25 | 40 59 185 38 | 41 | 9 100 159 220
-0.016
LM-30UU 30 | 45 64 0 185 | 43 | 445(975| 159 279 250
LM-40UU 40 | 60 0 80 -0.30 21| 57 | 605|975 | 219 409 585
LM-50UU 50 | 80 | -0.019 | 100 26 |765| 74 | 13 389 808 1580

#UU has ol seals at the ends
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LM-L Series Specifications (Lengthen)

[Escecoccecsccaesll
: 1 8|8
- ,_.,/ —] )
Q
-
W *_L»W.* w
B A 2
L (o]
]
Q
ch
=1
«Q
Unit : mm
Dimension
Model No. - (e Weight(g)
D L (kgf) | (kgf)
d | D L W | DI| B | A
Tolerance Tolerance
LM-06LUU 6 | 12 0 35 1M | 15|27 | 4 33 54 16
LM-08LUU 8 | 15 -0.013 45 11 114335 | 5 44 80 31
LM-10LUU 10 | 19 55 0 13| 18 | 44 | 55| 60 12 62
0
LM-12LUU 12| 21 57 -0.30 13| 20 | 46 | 55 83 160 80
-0.016
LM-16LUU 16 | 28 70 16 | 27 | 53 | 85| 126 240 145
LM-20LUU | 20 | 32 80 16 [305| 61 | 95 | 143 280 180
0
LM-25LUU | 25 | 40 12 185| 38 | 82 | 15 | 159 320 440
-0.019
LM-30LUU | 30 | 45 123 0 185| 43 | 89 | 17 | 254 560 580
LM-40LUU | 40 | 60 0 151 -0.40 21| 57 | 121 ] 15 | 350 820 170
LM-50LUU 50 | 80 -0.022 | 192 26 | 765|148 | 22 | 620 1622 3100
3 UU has oil seals at the ends
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ABOUT LINEAR BALL BEARING

1-1 Linear Ball Bearing

LF Series Specifications (Flange Type)

e
&7 _1
g ] ] - :ﬂg
T
r -1
= g
5 H‘
2
w L
£
@
]
S Unit : mm
=
3
= Dimension
Model No. Ca | Coa |Weight
D L (kgf) | (kgf) | (9)
d | D L D1 |PCD|H | K | dl |d2 | h
Tolerance Tolerance
LF-06UU 6 | 12 0 19 28120 | 5122(35| 6 |31| 21 | 27 8
LF-08UU 8 |15 -0.011 | 24 32| 24 |5|25(35| 6 |31| 28 | 40 16
LF-10UU | 10 | 19 29 0 40 | 29 | 6 |30 | 45|75 |41] 38 | 56 30
0 |
LF-12UU | 12 | 21 30| -0.20 42 |32 | 6[32|45|75 (41| 52 | 80 315
-0013 ||
LF-16UU | 16 | 28 37 48 | 38 | 6 |37 | 45|75 (41| 79 | 120 69
LF-20UU | 20 | 32 42 54 | 43 | 8 [42(55| 9 |51| 90 | 140 87
0
LF-25UU | 25 | 40 59 62 | 51| 8|5 |55] 9 [51]|100 | 159 | 220
-0016 ||
LF-30UU | 30 | 45 64 0 74 | 60 | 10|58 |66 | 11 [61] 159 | 279 | 250
LF-40UU | 40 | 60 0 8o | -0.30 9 | 78 | 13| 75| 9 | 14 |81| 218 | 409 | 585
LF-50UU | 50 | 80 | -0.019 {100 16| 98 |13 /92| 9 | 14 | 81| 389 | 808 | 1580

#UU has oil seals at the ends
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LF-L Series Specifications (Flange Type with Lengthen Nut)

g - e
Q 7
/4
746 01(0000)1009000)
5 thy—-——-d-18
7
1 Lo
H i
— 3
L o
Q
-
@
5
(o]
]
Unit : mm 5
S
s o «Q
Dimension
ModelNo. Ca | Coa |Weight
D L (kgf) | (kaf) | (9)
d| D L D1 [PCD|H| K | dl |d2|h
Tolerance Tolerance
LF-06LUU 6 | 12 0 35 28 | 20 | 5|22(35| 6 |31] 33 54 16
LF-08LUU 8 |15 | -0013 45 32 | 24 |5|25|35| 6 [31] 44 80 31
LF-10LUU 10 | 19 55 0 40 | 29 | 6|30 |45 |75[41| 60 | 112 62
0
LF-12LUU 12| 21 57 -0.30 42 132 | 6|32|45(75[41| 83 | 160 80
-0.016
LF-16LUU 16 | 28 70 48 | 38 | 637 |45|75|41| 126 | 240 | 145
LF-20LUU | 20 | 32 80 54 | 43 | 8|42|55| 9 |51] 143 | 280 | 180
0
LF-25LUU | 25 | 40 12 62 | 51 | 8]50|55( 9 |51 159 | 320 | 440
-0.019
LF-30LUU | 30 | 45 123 0 74 | 60 |10|58 (6.6 | 11 |61| 254 | 560 | 580
LF-40LUU | 40 | 60 0 151 -0.40 9 | 78 |13|75| 9 |14 (81| 350 | 820 | 1170
LF-50LUU | 50 | 80 | -0.022 | 192 16| 98 (13|92 | 9 | 14 [81] 620 | 1622 | 3100

#UU has oil seals at the ends
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ABOUT LINEAR BALL BEARING

1-1 Linear Ball Bearing

LU/LP Series Specifications (Aluminum Housing Type)

C 4-P depth:Q |

| |
lliivececomesoeiril
= T

1] 1]

w w g

=

=3 A

o

Q

-

w

o

o .

o Unit : mm

=

= . .

@ Dimension "
Model No. Ca | Coa | Weight

G (kgf) | (kof) | (9)
d B |C | E|F H | I JIN| P | Q
+0.02
LU-08UU 8 |24 34|22 18 1 6 | 30|18 |34 |M4| 8 28 40 52
LP-08

LL:_:ﬂgU 10 | 28 | 40 | 26 | 21 13 8 | 35| 21 |43 | M5 | 12 38 56 92
LL:_;_Z.I;JU 12 1305 42 | 29 | 25 15 8 |36 |26 |43 | M5 12 52 80 102
Lli:ﬁléu 16 | 36 | 50 |385(325) 19 9 |44 | 34 |43 | M5 12 79 120 200
LUL;)z_ggu 20 | 40 | 54 | 41 | 35 21 1 | 50 | 40 | 52 | M6 12 90 140 255
LlIJj)Z_;l;U 25 | 54 | 76 |515] 42 26 12 | 67 | 50 | 7 | M8 18 100 160 600
Lli-;gl(.)lu 30 | 58 | 78 [59.5| 49 30 1572158 7 |M8]| 18 160 280 735
LLIJ-PJ:(:(I(.)JU 40 | 80 (102 | 78 | 62 40 20 | 90 | 60 | 8.7 |[M10| 25 220 410 1590
LLIJ-;)S_(;l(.)lU 50 | 100 | 122 | 102 | 80 52 25 |1 10 | 80 | 8.7 |M10| 25 390 810 3340

3 LP series does not include Linear ball bearing
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SF/WV Series Specifications (Shaft)

Hard Depth (X Hv HRC
ardness Depth (X) 10001
‘ 10y - . . 67
4 g:g — &8 ¢ TN
800|—= ¥ w\é\.\\ 65
600 ) 55
Test point 8 50
400 " . \ 40
) - vv3 \ 30
Material : S55C,/SUJ2 D B | o—oc oo oe
200 P — 13 [
Hardness : HRC 60 Up - : =
[
Surface Roughness : Ra 0.15-0.35 1« m 0= 1 ‘ 2 ‘ ‘ 3‘(mm) ;
Shaft Straightness : approx. 0.1 mm_/“m X =
Outside | > Inside =
(3
>
Unit : mm &
Model No. d Hardness Depth (X)
SF-08 * 8 10
SF-10* 10 1.0
SF-12* 12 1.6
SF-16* 16 1.6
SF-20* 20 22
SF-25* 25 22
SF-30* 30 22
SF-32* 32 2.2
SF-40* 40 35
SF-50* 50 35

# With % can supply Chromium plated slide shaft (Model No. WV).
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ABOUT LINEAR BALL BEARING

1-1 Linear Ball Bearing

SS Series Specifications (Shaft Support)

I

E °

= |

] | ‘ |

2 [

| |

w ! ‘ !

o l

= L1 w

w

) L

2

s

& Unit : mm

Dimension
Model No. Weight(g)
d h L W H t T L1 S

SS-08 8 20 42 14 328 6 18 32 5.5 24
SS-10 10 20 42 14 328 6 18 32 5.5 24
SS-12 12 23 42 14 375 6 20 32 55 30
SS-16 16 27 48 16 44 8 25 38 55 40
SS-20 20 31 60 20 51 10 30 45 6.6 70
SS-25 25 35 70 24 60 12 38 56 6.6 130
SS-30 30 42 84 28 70 12 44 64 9 180
SS-40 40 60 114 36 96 15 60 90 il 420
SS-50 50 70 126 40 120 18 74 100 14 750
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Support Unit
of Ball Screw

1-1 Category of Support Unit of Ball Screw.

1-2 Installation of TBI MOTION Support Unit of Ball Screw

1-3 Nominal Mode Code of Support Unit of Ball Screw

BK Series (Fixed End)

BF Series (Floated End)

(
EK Series (Fixed End)

EF Series (Floated End)

(
FK Series (Fixed End)
FF Series (Floated End)

www.tbimotion.com.tw
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ABOUT SUPPORT UNIT OF BALL

1-1 Category of Support Unit of Ball Screw

BK/EK/FK/BF/EF/FF

Floated End

Square type Convex type Flange type

Surface Treatment : Black Oxidation

Supporting End

(7]
(=
T
T
o
-
(=
3
=
o
-
w
28
(7
(2]
=
(]
=

Square type Convex type Flange type

Surface Treatment : Black Oxidation
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Table 1.1.1

Types of Support and Suggested Diameter of Ball Screw

FixedEndModel SimpleEndModel
SuggestedDiameter
FlangeType SquareType FlangeType SquareType
- EK-6 - FF-6 EF-6 - 4,06
FK-8 EK-8 - FF-8 EF-8 - 08,010,012
FK-10 EK-10 BK-10 FF-10 EF-10 BF-10 012,214,015
FK-12 EK-12 BK-12 FF-12 EF-12 BF-12 014,215,216
FK-15 EK-15 BK-15 FF-15 EF-15 BF-15 218,220
- - BK-17 - - BF-17 220,025
FK-20 EK-20 BK-20 FF-20 EF-20 BF-20 025,028
FK-25 EK-25 BK-25 FF-25 EF-25 BF-25 232,036
FK-30 - BK-30 FF-30 - BF-30 236,240
= = BK-35 = = BF-35 40,045,050
- - BK-40 - - BF-40 50,055
Table 1.1.2  Function
Fixed End Simple End
Support Model P;azr(;r;? c Axial Support Model B,;Z:;Z? Radial
a (kgf) | K kgf/pm Ca (kgf) |Coa (kgf)
EK-6 706ATYDF 273 29 EF-6, FF-6 60677 231 88
EK-8, FK-8 708ATYDF 450 5.4 EF-8, FF-8 60677 231 88
BK-10, EK-10, FK-10 | 7000ATYDF 620 9.6 BF-10, EF-10, FF-10 | 60877 335 142
BK-12, EK-12, FK-12 | 7001ATYDF 679 10.6 BF-12, EF-12, FF-12 | 6000ZZ 465 200
BK-15, EK-15, FK-15 | 7002ATYDF 775 1.5 BF-15, EF-15, FF-15 | 600277 570 289
BK-17 7203ATYDF 1397 127 BF-17 620377 979 469
BK-20 7004ATYDF 1295 14.2 BF-20 600477 958 515
EK-20, FK-20 7204ATYDF 1820 15.8 EF-20, FF-20 620477 1300 702
BK-25, EK-25, FK-25 | 7205ATYDF 2060 19.4 BF-25, EF-25, FF25 | 620577 1430 800
BK-30, FK-30 7206ATYDF 2856 19.8 BF-30, FF30 620627 1989 152
BK-35 7207ATYDF 3794 26.0 BF-35 6207727 2621 1560
BK-40 7208ATYDF 4498 27.5 BF-40 620827 2968 1815
3 When the nominal diameter of ball screw is @6 and use EK06 or EF06, ball screw has to be precision ground type
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ABOUT SUPPORT UNIT OF BALL

1-2 Installation of TBI MOTION Support Unit of Ball Screw

M 1-1 Installing Ball Screw with Support Units

(1) Assemble the fixed end Support Unit with the screw shaft.

% Do not disassemble the Support Unit.

% When assembling the screw shaft to the Support Unit, make sure that the dimension between
machine ends and bearing are matched.

(2) After inserting the fixed end Support Unit, secure the lock nut by using the fasten set piece and
the hexagonal socket-head set screws.
% Please contact TBI for special condition of mounting methods.

(3) Attach the floated end bearing to the screw shaft and secure the bearing with the C-ring.
Floated End Fixed End

C-Ring Screw

Y
r— = ﬁz /g %

Spacer Lock Nut
Fig 1.1.1
Ml 1-2 Assemble the Nut Bracket
(1) Fix the ball screw to the bracket(temporarily).
(2) Assemble the fixed end Support unit with bearing.

(3) Ensure the parallelism between reference surface(linear guide) and ball screw, then fix both end
and floated end.

(4) Move the table toward fixed and floated end to ensure the smoothness of the ball screw then
fasten it to the bracket.

Floated End Table Bracket Fixed End

p=e—t
1Ol

———

Fig 1.2.1
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M 1-3 Checking Geometric Accuracy

(1) Measure the runout of fixed side support unit and the axial backlash of support side support
unit.

Measure Backlash Measure Runout
[ ] I\
J| [

Fig 1.3.1

M 1-4 Connect Ball Screw Motor
(1) Mount the motor bracket to the base.

(2) Connect the motor and the ball screw with a coupling(Careful with accuracy while mounting)

l: Coupling Mo\t‘or
[ [

(3) Completed run test.

(2]
c
T
°
o
=
c
3
=
(=]
=
o
=2
[72]
o
=
[}
=

|

Fig 1.4.1
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ABOUT SUPPORT UNIT OF BALL

1-3 Nominal Mode Code of Support Unit of Ball Screw

BK Series (Fixed End)

M
/ c 4-@X drill through
“ ‘ @Y counter bore depthZ

L
T by wllr
I S
< } ! }
o
- 4-gP
’ |
(=
T
T
9
- E h
E ModelNo. D1 A B C cl c2 H1 H
= +0.02 +0.02
o
; BK-10 10 60 46 34 13 6 30 325 22 39
Q
; BK-12 12 60 46 34 13 6 30 325 25 43
g BK-15 15 70 54 40 15 6 35 38 28 48
H3
BK-17 17 86 68 50 19 8 43 55 39 64
BK-20 20 88 70 52 19 8 44 50 34 60
Suggest Dimension of End Machining
(5
N\
J ]
3 View A-A
R1 M Q|R2(MAX) - A
Q —,
= [ o
H /-
c1/| c2/| g c3
F I  E G|H
—A
ModelNo. Diameter D1 B E F M
BK-10 @12,214,215 10 8 39 15 M10x1
BK-12 14,215,216,218 12 10 39 15 M12x1
BK-15 18,820 15 12 40 20 M15x1
BK-17 20,025 17 15 53 23 M17x1
BK-20 25,028 20 17 53 25 M20x1
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Code Items pcs
1 Housing 1PCS
2 Bearing 1SET
3 Lid 1PCS
4 Spacer 2PCS
5 Seal 2PCS
6 Lock Nut 1PCS
7 Screw with Washer 1PCS
Unit : mm
L L1 L2 L3 T P N M X Y z Bearing Model
25 5 29 5 16 55 15 M3 6.6 n 5 7000ATYDFC8P5
25 5 29 5 19 5.5 18 M3 6.6 n 1.5 7001ATYDFC8P5
27 6 32 6 22 55 18 M3 6.6 n 6.5 7002ATYDFC8P5
35 9 44 7 24 6.6 28 M4 9 14 85 7203ATYDFC8P5
35 8 43 8 30 6.6 22 M4 9 14 85 7004ATYDFC8P5
Tolerance
Dimension(mm) unitg| 001
Above | Under h
-2
6 10 e
=3
10 18 18
-3
18 24 >
. Circular H1
B Radius | Keyway(WxDxL)| 12 Model
S J G H BK
cl c2 c3 R1 R2 N P R P
16 10 5 7 0.5 0.5 0.5 0.3 0.6 2x1.2 n 7.5 n BK-10
14 13 6 8 0.5 0.5 0.5 0.3 0.6 3x1.8 12 9.5 12 BK-12
12 16 6 9 0.5 0.5 0.5 0.3 0.6 4x2.5 16 n3 1] 16 BK-15
17 18 7 10 0.5 0.5 0.5 0.3 0.6 5x3.0 21 143 | 21 BK-17
15 21 8 n 0.5 0.5 0.5 0.5 0.6 5x3.0 21 16 21 BK-20
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ABOUT SUPPORT UNIT OF BALL

1-3 Nominal Mode Code of Support Unit of Ball Screw

BK Series (Fixed End)

M
/ c 4-@X drill through
“ ‘ @Y counter bore depthZ
e HE*H‘
o | |1 wllr ) TT
I | |l N
< } i } } i }
@ ©
T T 4-gP
‘ Lﬁ—
2 B .
s A
°
= E h
E ModelNo. D1 A B C 1 c2 H1 H
= +0.02 +0.02
o
; BK-25 25 106 85 64 22 10 53 70 48 80
Q
; BK-30 30 128 102 76 23 n 64 78 51 89
% BK-35 35 140 14 88 26 12 70 79 52 96
H
BK-40 40 160 130 100 33 14 80 90 60 110
Suggest Dimension of End Machining
S
N
_J |
R View A-A
R1 M aQ|R2(MAX) -—A
T Q| —4, n
C%I [
[ S /°
c1/| c2/ s\ c3 o
F | E G|H
—A
ModelNo. Diameter D1 B E F M
BK-25 32,236 25 20 65 30 M25x1.5
BK-30 @36,240 30 25 72 38 M30x1.5
BK-35 340,045,850 35 30 83 45 M35x%1.5
BK-40 @50,855 40 35 98 50 M40x1.5
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Code Items pcs
1 Housing 1PCS
2 Bearing 1SET
3 Lid 1PCS
4 Spacer 2PCS
5 Seal 2PCS
6 Lock Nut 1PCS
7 Screw with Washer 1PCS
Unit : mm
L L1 L2 L3 T P N M X Y V4 Bearing Model
42 12 54 9 35 9 33 M5 1 17.5 n 7205ATYDFC8P5
45 14 61 9 40 1 33 M6 14 20 13 7206ATYDFC8P5
50 14 67 12 50 1 35 M8 14 20 13 7207ATYDFC8P5
61 18 76 15 50 14 37 M8 18 26 17.5 7208ATYDFC8P5
Tolerance
Dimension(mm) unitg 001
Above | Under h
-3
18 30 >
-4
30 50 P
. Circular H1
ity Radius Keyway (W xDxL) i Model
S J G H BK
(@] Cc2 Cc3 R1 R2 N P R P
18 27 10 13 0.5 0.7 1.0 0.5 0.6 6x3.5 25 19 25 BK-25
25 32 10 15 0.5 0.7 1.0 0.5 1.0 8x4.0 32 235 32 BK-30
28 36 12 15 0.5 1.0 1.0 0.5 1.0 8x4.0 40 285 40 BK-35
35 41 14 19 0.5 1.0 1.0 0.5 1.0 10x5.0 45 33 45 BK-40
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ABOUT SUPPORT UNIT OF BALL

1-3 Nominal Mode Code of Support Unit of Ball Screw

BF Series (Floated End)

2-@X drill through
@Y counter bore depthZ

A
ﬁ ‘_E}T;w
|- B -
A
ModelNo. D1 A B C E H1 h H
g) +0.02 +0.02
g BF-10 8 60 46 34 30 325 22 39
S BF-12 10 60 46 34 30 325 25 43
s BF-15 15 70 54 40 35 38 28 48
e BF-17 17 86 68 50 43 55 39 64
o BF-20 20 88 70 52 44 50 34 60
= BF-25 25 106 85 64 53 70 48 80
g BF-30 30 128 102 76 64 78 51 89
2 BF-35 35 140 14 88 70 79 52 96
BF-40 40 160 130 100 80 90 60 110
Suggest Dimension of End Machining
)
s
T
[

ModelNo. Diameter D1 E

BF-10 @12,214,015 8 10

BF-12 @14,215,016 10 1

BF-15 218,220 15 13

BF-17 320,025 17 16

BF-20 @25,028 20 16

BF-25 32,236 25 20

BF-30 @36,240 30 21

BF-35 @40,345,850 35 22

BF-40 50,855 40 23
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—— Code Items pcs
1 Housing 1PCS
2 Bearing 1PCS
3 C-Ring 1PCS
Unit : mm
L N P X Y YA C-Ring Bearing Model
20 15 5.5 6.6 n 5 c8 60822
20 18 5.5 6.6 n 1.5 C10 600027
20 18 55 6.6 n 6.5 15 6002727
23 28 6.6 14 8.5 c17 6203727
26 22 6.6 14 8.5 C20 6004727
30 33 9 1 17.5 1 c25 620577
32 33 n 14 20 13 C30 620627
32 35 1 14 20 13 C35 6207272
37 37 14 18 26 17.5 C40 620827
Tolerance
Dimension(mm) unitg| 001
Above | Under h
-2
6 10 15
=)
10 18 18
-3
18 30 >
-4
30 50 Py
C-Rin
J Model BF
A B C
7.6 0.9 79 BF-10
9.6 1.15 9.15 BF-12
143 1.15 10.15 BF-15
16.2 1.15 13.15 BF-17
19.0 135 13.35 BF-20
239 135 16.35 BF-25
28.6 175 17.75 BF-30
330 1.75 18.75 BF-35
38.0 1.95 19.95 BF-40
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ABOUT SUPPORT UNIT OF BALL

1-3 Nominal Mode Code of Support Unit of Ball Screw

EK Series (Fixed End)

< M
S c 2-@X drill through
. ‘ ‘ @Y counter bore depthZ
ST H@§ an
T -7
N T
I N L
E |
B ]
A
(7]
(=
T
T
°
c E h
= ModelNo. D1 A B C H1
o +0.02 +0.02
E,’ EK-6 6 42 30 18 21 20 13
o EK-8 8 52 38 25 26 26 17
b EK-10 10 70 52 36 35 24 25
EK-12 12 70 52 36 35 24 25
EK-15 15 80 60 41 40 25 30
Suggest Dimension of End Machining
()
A
. T
Em View A-A
R1 M S|R2(MAX) -—A
5] N ] o
ol 7
ci/ c2/] g c3
F I E G|H
—A
ModelNo. Diameter D1 B E F M
EK-6 26,08 6 4 30 8 M6x0.75
EK-8 210,212 8 6 35 9 M8x1
EK-10 212,214,215 10 8 36 15 M10x1
EK-12 214,215,016 12 10 36 15 M12x1
EK-15 218,020 15 12 49 20 M15x1

# When the nominal diameter of ball screw is @6 and use EKO6 or EF06, ball screw has to be precision ground type.

G12
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Code Items pcs
i 1 Housing 1PCS
‘ @ﬁ 2 Bearing 1SET
“_T ®&ﬁ® 3 Lid 1PCS
L] T 4 Spacer 2PCS
5 Seal 2PCS
6 Lock Nut 1PCS
EK10-15 7 Screw with Washer 1PCS
Unit : mm
H L L1 L2 L3 M X Y 4 T Bearing Model
25 20 55 22 35 M3 55 9.5 1l 12 706ATYDFC7P5
32 23 7 26 4 M3 6.6 n 12 14 708ATYDFC8P5
43 24 6 29.5 6 M3 9 - - 16 7000ATYDFC8P5
43 24 6 29.5 6 M3 9 - - 19 7001ATYDFC8P5
49 25 6 36 5 M3 n - - 22 7002ATYDFC8P5
Tolerance
H1 Type H2 Type Dimension(mm) unit 3.001
) | , Above | Under h
' — 6 10 7125
10 18 _138
18 24 231
Chamfering Circular Radius| H1 Keyway(WxDxL) H2 Model
S I T L = B oG IR N P R p | V| KK
10 5 4 4 0.3 0.3 0.3 0.3 0.6 - - 37 6 15 | EK-6
10 8 5 5 0.3 0.3 0.3 0.3 0.6 - - 5.6 7 15 | EK-8
n 10 5 7 0.5 0.5 0.5 0.3 0.6 2x1.2 n 7.5 1 | -05]| EK-10
n 13 6 8 0.5 0.5 0.5 0.3 0.6 3x1.8 12 95 | 12 | -0.5| EK-12
13 16 6 9 0.5 0.5 0.5 0.3 0.6 4x2.5 16 M3 | 16 | 50 | EK-15

www.thbimotion.com.tw G13



ABOUT SUPPORT UNIT OF BALL

1-3 Nominal Mode Code of Support Unit of Ball Screw

EK Series (Fixed End)

M

e |
‘ ‘ 4-@X drill through

@Y counter bore depthZ

©
- /CWJ - -
T SR b
e
| | | |
| E
I —
A
» EK-20S
(=
3
2 E h
c ModelNo. D1 A B C H1
= +0.02 +0.02
S EK-20 20 95 75 56 47.5 25 30
w
2 EK-25 25 105 85 66 52.5 25 35
(7
o
@
=

Suggest Dimension of End Machining

o View A-A
R1 M S[R2(MAX) -—A
' : ] ] o
c/| 2/ g c3
F I E G|H
-—A
ModelNo. Diameter D1 B E F M
EK-20 225,028,032 20 17 64 25 M20x1

EK-25 ?32,236 25 20 65 30 M25x%1.5
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2-@7.8 drill through
EK-20 EK-25 g
T
K
Unit : mm =1
c
c2 C1 H L L1 L2 L3 M X Y z T Bearing Model 3,
- - 58 42 10 50 10 M4 il - - 30 7204ATYDFC8P5 &
o
9 30 68 48 13 60 14 M5 " - - 35 7205ATYDFC8P5 %
[
(2]
o
Tolerance g
. . . h
H1 Type H2 Type Dimension(mm) unit 0.001
Above | Under h
N , >
6 10 e
) -3
N F p
P R 10 18 )
-3
18 24 >
. Circular H1
Chamfering X H2
s ) G | H Radius Keyway(WxDxL) w Model
C1 c2 c3 R1 R2 N P R P EK
17 21 8 1 0.5 0.5 0.5 0.5 0.6 5%3.0 21 16 21 1.0 EK-20
18 27 10 13 0.5 0.7 1.0 0.5 0.6 6x3.5 25 19 25 1.0 EK-25
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ABOUT SUPPORT UNIT OF BALL

1-3 Nominal Mode Code of Support Unit of Ball Screw

EF Series (Floated End)

2-@X drill through

ok BB
E | S/ BT
B [ L
A
EF10-15 ; EF20-25
ModelNo. D1 A B C E H1 h
+0.02 +0.02
EF-6 6 42 30 18 21 20 13
EF-8 6 52 38 25 26 26 17
EF-10 8 70 52 36 35 24 25
EF-12 10 70 52 36 35 24 25
EF-15 15 80 60 41 40 25 30
EF-20 20 95 75 56 47.5 25 30
EF-25 25 105 85 66 52.5 25 35
Suggest Dimension of End Machining
ModelNo. Diameter D1 E
EF-6 26,08 6 9
EF-8 10,912 6 9
EF-10 12,214,015 8 10
EF-12 @14,215,216 10 1
EF-15 218,020 15 13
EF-20 25,028 20 19
EF-25 32,036 25 20

# When the nominal diameter of ball screw is @6 and use EKO6 or EF06, ball screw has to be precision ground type.
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2-@X drill through

(@]
- I.i

@Y counter bore depthZ
I | |
T T - [ I Code Items cs
O -7 :
T bl L 1 Housing 1PCS
< [ [ ] : ]
| i i i i _1,1_ 2 Bearing 1PCS
‘ |y
\ E | ' L ‘ 3 C-Ring 1PCS
5 i -
A
(7]
c
EF6-8 3
2
Unit : mm =
[=
H L X Y z C-Ring Bearing Model =
25 12 55 9.5 n [€9) 606272 &
32 14 6.6 n 12 c6 60627 o
43 20 9 - - c8 60827 @
43 20 9 - - 10 600022 g
49 20 9 - - C15 6002727 z
58 26 n = = C20 620477
68 30 - M - C25 620577
Tolerance
- h
= Dimension(mm) unit 0.001
é Above | Under h
T / 6 10 2
oo a -15
= 1 s 5
! / 10 18
R N -18
0 - c +g.2 3
—— 18 24 >
C-Ring
Model EF
A B C
5.7 0.8 6.8 EF-6
57 0.8 6.8 EF-8
7.6 0.9 7.9 EF-10
9.6 1.15 9.15 EF-12
143 115 10.15 EF-15
19 135 15.35 EF-20
239 135 16.35 EF-25
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ABOUT SUPPORT UNIT OF BALL

1-3 Nominal Mode Code of Support Unit of Ball Screw

FK Series (Fixed End)

L L1
F__ H 4-@X drill through
- (K ‘ @AY counter bore depthZ
=
- s
) YT
g V] T S e 1)
3 : 3
r
=T
(72} T1 E
(=
T
B Solution A
=3
c
=
2, ModelNo. D1 A F L E Dg6 H PCD
w
% FK-6 6 35 13 20 22 22 7 28
g FK-8 8 43 14 23 26 28 9 35
@
H

Suggest Dimension of End Machining

Wi
I T
a
R1 M S|R2(MAX)
R e -
= N
WA sl / s
ct/1c2/] ¢ AT T
— F Il E Gl H
ModelNo. Diameter D1 B E F M
FK-6 28,210 6 4 30 8 M6x0.75
FK-8 210,212 8 6 35 9 M8x1
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L L2 Code Items pcs
H,
| 1 Housing 1PCS
— D g6 2 Bearing 1SET
L H 2 -0.007 3 Lid 1PCS
S Ll -0.020
E}Eo - 4 Spacer 2PCS
A\ = 28 -0.007
= -0.020 5 Seal 2PCS
M-
BE 6 Lock Nut 1PCS
T2 | E
7 Screw with Washer 1PCS
Solution B
Unit : mm
M B L1 T L2 T2 X Y V4 T Bearing Model
M3 28 55 35 6.5 4.5 2.9 55 35 12 706ATYDFC8P5
M3 35 7 4 8 5 34 6.5 4 14 708ATYDFC8P5
H1 type
-~ P Tolerance
. . . h
Dimension(mm) unit
I 0.001
Above | Under h
-2
6 10 e
Chamfering Circular Radius H1
s wi | w2 M;’ge'
(@ Cc2 c3 R1 R2 R P
12 0.3 0.3 0.3 0.3 0.6 37 6 15 0.5 FK-6
15 0.5 0.5 0.5 0.3 0.6 5.6 7 15 0.5 FK-8
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ABOUT SUPPORT UNIT OF BALL

1-3 Nominal Mode Code of Support Unit of Ball Screw

FK Series (Fixed End)
L L1

4-@X drill through

F__H
5 ®\ ‘ 3}9@ @Y counter bore depthZ
iai A

=i
O] T 7

© = [m]
S S R = S
© 7 &\ “
r
B
T E
7 }
c
°
°
% Solution B Solution A
(=
=
S ModelNo. D1 A F L E Dg6 H PCD
w
=2 FK-10 10 52 17 27 29.5 34 10 42
Q FK-12 12 54 17 27 29.5 36 10 44
g FK-15 15 63 17 32 36 40 15 50
FK-20 20 85 30 52 50 57 22 70
FK-25 25 98 30 57 60 63 27 80
FK-30 30 nz 32 62 61 75 30 95

Suggest Dimension of End Machining

H1 Type H2 Type

()
W1 W2 \/

|
—L
i
|
oD1n7

R2(MAX)
Ul v
2 ANV
c3
] - Gl H
ModelNo. Diameter D1 B E F M
FK-10 12,214,215 10 8 36 15 M10x1
FK-12 214,215,016 12 10 36 15 M12x1
FK-15 218,220 15 12 49 20 M15x1
FK-20 225,028 20 17 64 25 M20x1
FK-25 232,236 25 20 76 30 M25x%1.5
FK-30 40,250 30 25 72 38 M30x1.5
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D g6 Code Items pcs
-0.009 1 Housin 1PCS
34 -0.025 E
-0.009 2 Bearing 1SET
= = —Ol025
[ 0'009 3 Lid 1PCS
= O 40 20,025 4 Spacer 2PCS
HE} ”””” ) -0.010
ol 57 0029 5 Seal 2PCS
[ 63 -0.010 6 Lock Nut 1PCS
L -0.029 .
7 Screw with Washer 1PCS
75 -0.010
-0.029
Solution B
Unit : mm
M B L1 T L2 T2 X Y YA T Bearing Model
M3 42 7.5 5 85 6 4.5 8 4 16 7000ATYDFC8P5
M3 44 7.5 5 8.5 4.5 8 4 19 7001ATYDFC8P5
M3 52 10 6 12 8 55 9.5 6 22 7002ATYDFC8P5
M4 68 8 10 12 14 6.6 1 10 30 7204ATYDFC8P5
M5 79 13 10 20 17 9 15 13 35 7205ATYDFC8P5
M6 93 14 12 17 18 M 17.5 15 40 7206ATYDFC8P5
Tolerance
H1 Type H2 Type . . . h
Dimension(mm) un|t0.001
Above | Under h
[
= 6 10 2
| -15
-3
10 18 18
-3
18 30 21
Chamfering | Circular Radius H1 H2
S|J|G|H W1 | W2 | Model FK
Cl|Cc2|C3 R1 R2 N P R P
1| 10 5 7 10510505 03 0.6 2x1.2 1 7.5 n 0.5 0.5 FK-10
m|13] 6 8 | 05|05 05 0.3 0.6 3x1.8 12 9.5 12 0.5 0.5 FK-12
131161 6 9 |1 051]05] 05 03 0.6 4x2.5 16 |16 16 4 2 FK-15
17 | 21 8 1105|0505 0.5 0.6 5x3.0 21 16 21 1 -3 FK-20
20 | 27 | 10 | 13 | 05 | 0.5 | 05 0.5 0.6 6x3.5 | 25 | 19 | 25 5 -2 FK-25
2513210 |15 |05 |05]| 05 0.5 0.6 8x4 32 |235] 32 =3 -6 FK-30
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ABOUT SUPPORT UNIT OF BALL

1-3 Nominal Mode Code of Support Unit of Ball Screw

FF Series (Floated End)

4-@X drill through
1) @2 3 @Y counter bore depthZ

ji=h
+
o | [=)
s \ ””””” < g
S Q
=
» G
5 F|H
B L
c
=
€
w ModelNo. D1 L H F Dg6 A
D
; FF-6 6 10 6 4 22 36
% FF-10 8 12 7 5 28 43
= FF-12 10 15 7 8 34 52
FF-15 15 17 9 8 40 63
FF-20 20 20 1 9 57 85
FF-25 25 24 14 10 63 98
FF-30 30 27 18 9 75 mn7

Suggest Dimension of End Machining

ST i

ModelNo. Diameter D1 E
FF-6 10,012 6 9
FF-10 @12,214,215 8 10
FF-12 @14,015,216 10 n
FF-15 218,220 15 13
FF-20 25,828 20 19
FF-25 32,236 25 20
FF-30 240,250 30 21
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D g6 Code Items pcs
-0.007 1 Housin 1PCS
22 -0.020 E
-0.007 2 Bearing 1PCS
e —0'020
2 3 C-Ring 1PCS
34 -0.009
-0.025
-0.009
w0 -0.025
-0.010
>! -0.029
-0.010
e -0.029
-0.010
& -0.029
Unit : mm
PCD B X Y 4 C-Ring Bearing Model
28 28 34 6.5 4 c6 60622
35 35 3.4 6.5 4 c8 608272
42 42 4.5 8 4 Cc10 600027
50 52 55 9.5 5.5 C15 6002727
70 68 6.6 n 6.5 C20 620477
80 79 9 14 8.5 c25 620577
95 93 n 17.5 n C30 6206727
Tolerance
. . . h
Dimension(mm) unit 0.001
Above | Under h
-2
N 1 6 10 e
-3
10 18 )
-3
18 30 e
C-Ring
Model FF
A B C
57 0.8 6.8 FF-6
7.6 0.9 79 FF-10
9.6 115 9.15 FF-12
14.3 1.15 10.15 FF-15
19 135 15.35 FF-20
239 135 16.35 FF-25
28.6 175 17.75 FF-30
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TBI MOTION
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Coupling

1-1 Nominal Mode Code of Coupling HO02
SRJ Specifications HO02
Function ...HO03
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ABOUT COUPLING

1-1 Nominal Mode Code of Coupling

SRJ Specifications

—— 1 — —

= R H

@d2
OA

|
J @ -

Buidno? E
VAR

L1 L1
1
L
Unit : mm
(H8)d1xd2
ModelNo. A L L1 dmax M
di d2
SRJ-20C 20 | 30 | 10 8 5,6,6.35,7,8 M2.5
SRJ-30C 30 | 35 1 14 6,6.35,8,9,9.5,10,11,12,14 M4
SRJ-40C 40 | 66 | 25 20 10,11,12,14,15,16,18,19,20 M5
SRJ-55C 55 | 78 | 30 25 15,16,18,19,20,22,24,25 M6
SRJ-65C 65 | 90 | 35 35 15,16,18,19,20,22,24,25,28,30,32,35 M8

# Specifications Number : SRJ-AC-d1xd2
% Material : Aluminum Alloy
3 Buffer Material : Engineering Class Plastic
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Function

.

[
o
(=
e
=]
Q

M RateTorque MaxTorque Ma)'( Rotgti'or'ral Sta.tic Tc?rs'io.n Dyngmic T().rs'ion
odelNo. (N-m) (N - m) Spnng.ngldlty Spring Rigidity Spring Rigidity
(min-1) (N - m/rad) (N - m/rad)
SRJ-20C 5 10 15200 51.0 151
SRJ-30C 125 25 10200 170.9 505
SRJ-40C 17 34 7600 857.5 2571
SRJ-55C 60 120 5600 2060 6163
SRJ-65C 160 320 4700 3430 10291
ModelNo. Weight (9) Mass Moment of Inertia J (kg-m?) Radial Angular Axial
each hub | spider | each hub spider (mm) € (mm)
SRJ-20C 8.5 17 0.46x10° 0.073x10° 0.10 1.0 0.8
SRJ-30C 18 42 2.5x10° 0.45x10° 0.15 1.0 1
SRJ-40C 64 6.5 20.1x10° 1.44x10° 0.15 1.0 1.2
SRJ-55C 130 174 | 50.5x10° 7.3x10° 0.2 1.0 14
SRJ-65C 250 286 | 200.1x10” 16.3x10° 0.2 1.0 15
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APPENDIX

TBI MOTION Linear Guideway Inquiry Form

Customer : Date :
TEL : Email : Confirm By :
Machine Type : Drawing No. :

Axis

OXx Oy Oz OOther( )

Install Position

TEF
|

ae | d

d O

S

Model No.

No.of Rail Per Axis

01 02 O3 O4 O Other:

Dust Protection

O standard (JU JUZ JUD OOXN CJUN OZN Oww WU O WZ [ Other

Rail Length /
Butt joint

[ Length mm  Butt-joint : [1NO [J YES

Pitch

G1: G2:

Accessory Code

[JN (Normal) [0 H (High) [P (Precision) [ SP (Super Precision) [ UP (Ultra Precision)

[J ZF (Slight Clearance) [ Z0 (No Preload) [ Z1 (Light Preload) [ Z2 (Medium Preload)

e [J Z3(Heavy Preload)
Rail Per Axis 01 02 O3 O Other:
Rail Mounting [J FromTop [J K From Bottom [ X Railwith Special Maching

Special Cladding

[J B (Black Oxidation) [J O (Hard Chrome Plating) [J P (Phosphating) [ N (Nickel Plating)
[1 D (Raydent)

Lubrication Type

[] Grease [ Oil

Lubrication Fitting

[J Grease nipple (Code : ) [ Qil piping joint (Code : )

Special Option

[ Steel end seal [ Steel end cap [ Cover Strip [J Other :

TBIMOTION Model
No.

Injection Direction

Reference surface &
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J:=¢ TBI MOTION

TBI MOTION INTELLIGENCE CO., LTD.
4F, No. 123, Sanduo Rd., Shulin Dist., New Taipei City 23876, Taiwan

T. +886-2-2689-2696 F.+886-2-2688-5933 M. tbimotion.intell@tbimotion.com

TBI MOTION TECHNOLOGY (USA) LLC.
2003 Raymer Avenue, Suite E&F, Fullerton, CA 92833

MB:+1-714-519-3424 M. tbiusa@tbimotion.com

NOTE : The appearance and specification may be changed without prior notice only if the requirement improves performance. 2025.02-EN
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