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Ground and rolled screw stock,High quality and low price and With complete accessories

For equipment that does not require high positioning accuracy as the Ground screw, the rolled screw is suitable for achieving the same driving effect, 
which can meet the user’s high efficiency and high life performance requirements. DTK MOTION uses the most advanced technology to significantly 
reduce the production cost and sales price of products, achieve stock preparation, and greatly shorten the lead time.
C3, CS, C7 , C9 grade precision ball screw with a large stock, can quickly respond to customer purchase demand. Provide ball screw peripheral accesso-
ries for customers to choose, such as screw Support Unit of Bali Screw, Lock nut, Coupling, etc. 

High Rigidity,Preload and Prepressure simple adjustment

• Gothic arch groove makes the clearance between the steel ball and the groove is minimum, eliminate axial and radiai clearance by preloading adjustment 
to achieve no clearance.
• By adjusting the preload of the nut, the rigidity satisfying the user’s conditions can be obtained conveniently.

Features of Ball Screw

High durability and long service life

The use of high-purity alloy steel as the raw materiai makes the product have excellent durability and stability, and obtain a long service life

Gothic Arch Groove

Heat Treatment

Name Material Heat 
Treatment Hardness

Ground 
Screw

50CrMo4
(SCM450)

Induction 
hardening HRC58° - 62°

Rolled 
Screw

S55C
(CF53)

Induction 
hardening HRC58° - 62°

Nut SCM415H
(SCM420H)

Carburizing 
hardening HRC58° - 62°

Steel Ball SUJ2 Roller furnace
hardening HRC 62° UP



3

Positive Efficiency η 1 ( % )

Lead Angle ( Degrees )
Positive Efficiency ( Rotational > Linear )

Lead Angle ( Degrees )
Negative Efficiency ( Linear > Rotational )

Negative Efficiency η 2 ( % )

High Precision and High Efficiency

DTK MOTION on t he basis of years of accumulat ed production experience, t hrough rigorous quality assurance syst em
to strengthen the management of materials, manufacturing, inspection and delivery of each link, to ensure the high
precision and high life of ball screw.
◆ The hig h efficiency of ball screw is vastly superior than convent ional screws as show n inFig. It takes less than 30%
torque to make the linear motion into rotary motion

• Calculate the driving torque of the ball screw
        to obtain the required thrust:

T  : Driving torque ( N x mm )
Fa : Friction resistance on guide surface ( N )
      Fa=μ x mg
μ  : Coefficient of friction on the guide surface
g  : Gravitational Acceleration ( 9,8m/s2)
m : Weight ( Kg )
I   : Lead of feed screw ( mm )
η1: Positive efficiency of feed screw 
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Load, speed acceleration, max travel length, positioning, accuracy, required 
life, load condition (vibration, impact, atmosphere), lubrication

Travel Accuracy C3/CS/C7 /C9

Rolled Ball Screw C7/C9Ground Ball Screw C3/C5

Nut Dimension

Rigidity Accuracy

Positioning Accuracy

Forecast of Life

Lubrication, Dust Proofing

Shaft Dia & LeadLength of Shaft

Drive Torque Shaft End DesignShaft End Design

Length of the ShaftTravel

Ball Screw Selection Procedure
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Ball Screw Selection Procedure

Ground grade (C3 ~ CS) lead accuracy of the ball screw, according to the Japanese Industriai Standard JIS to four characteristic index (symbol E, e, e300, 
e2rc) predetermined
Rolled grade (C7 ~ C9) ball screw according to any 300mm running distance errar within the effective length of the thread indicates its accuracy

Terms Reference Definition Allowable

Cumulative Benchmark Lead
Same as Mean Travel,But depending on the purpose,  

Take the value of the corrected cumulative nominai lead.

Travel Compensation T

Travel compensation is the deduction between specified and 
nominai travel in the useful travel. A slightly smaller value 

compared with nominai travel is often selected by customer, 
to compensate far an expected elongation caused by temper-
ature rise or external load. Therefare “ T” is usually a negative 

value.

Actual Travel
ctual travel is the axial displacement of the nut relative to the 

screw shaft.

Mean Travel
Mean travel is the linear best fit line of actual. This could be 
obtained by the least squares method. This li ne represents 

the tendency of actual travel.

Mean Travel Deviation E Cumulative represents the difference between the lead and 
the cumulative reference lead.

Table 1

Travel Variations
e

e300e2π

Travel variations is the coverage of 2 lines drawn parallel to 
the mean travel. 

Maximum width of variation within the travel length. 
Actual width of variation far the length of 300mm taken 

anywhere within the travel length.Wobble errar, actual width 
of variation far one revolution (2rc radian)

Table 1

Table 2

Table 2
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Accuracy

Table 3 Use and Grade

Table 2 Variation per 300mm ( e300 ) and Wobble Error ( e2π ) ( JIS B 1192 )
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Shaft end machining
Ordinary precision screws are selected with high-level machining accuracy, it will first increase machining costs and reduce the Iife of the screws.
 It is recommended that the user select the form and location tolerance value on the processing drawing according to the lead accuracy level in the table 
below.

lt is extremely important to select the correct screw pro cessing 
accuracy to meet the requirements of the product.
The following table combines the form and location tol erance chart 
of the ball screw mounting reference surface to help you select the 
reasonable form and location tale rance value required according to 
the screw accuracy.

Note: 1) When the ratio of the length to the dia meter of the ball screw is less than 40, it allows the measurement method of the two apex & center 
hole.
2) When the ratio of the length to the dia meter of the ball screw is greater than 40, it is allowed to use more than two V-shaped iron inspection blocks 
for testing.
3) The nuts are ali manufactured by the originai factory in Taiwan and are produced by fully e Ne nut machining center. The accuracy of the dimensions, 
form and location tolerances conforms to the relevant requirements of German DIN 69051 and Japanese JIS B1192.
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Axial clearance and preload
In arder to ensure the running accuracy and service life of the nut, the preload adjustment of nuts with different levels of accuracy is limited. Far specific 
values, please refer to Table 1.
- PO preload belongs to stock standard preload accuracy, there is clearance in the axial direction, please refer to Table 2 far specific values;
- Pl preload belongs to the light gap-less preload assembly (zero clearance), which is the ideai assembly state of the ball screw. Customers are recom-
mended to use it.
- P2 preload belongs to the medium gap-less preload assembly, which is suitable far high precision equipment. Due to the defarmation of the steel ball, 
the service life will be reduced;
- P3 preload belongs to the heavy preload assembly, suitable far ultra-precision equipment, only limited to grinding Class es and C3 ball screws. 
DTK specially reminds: If the ordinary screw is selected with excessive high preload, please note that it will greatly affect
the service I ife of the lead screw. It is recommended to select the model marking and ordering according to this specification. Pre-loaded screws above 
Class P2 ensure no axial clearance (zero back clearance), and there is pre-stress on the nut, which is suitable far CNC tool machine selection.

Table 1 : Reference table of ball screw lead precision grande and preload precision grade

Note 1: If the user does not make a request when ordering, the actual delivery will be carried out according to the standard grade of the 
preload in this table

Table 2 : Axial play clearence in the Axial Direction of Rolled and Ground Ball Screw

Table 3 : The reference spring force of ( P2 )
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• Preload dynamic torque
The dynamic torque required for continuosly rotatin the screws 
shaft or the nuts under unload condition and the preload has applied 
to the ball screws

• Reference torque
The targeted preload dynamic torque

• Actual Torque
The actual torque measured preload dynamic torque of the ball 
screws

• Torque variation values
The variation values of the targeted preload torque variation rates 
are specified generally base on JIS standard as indicated

• Torque variation rate
The variation ratio of reference torque

Ball Screw preloading torque to JIS B 1192-1997 as benchmark for management

Preload torque
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Preload torque

Measurament Conditions
The measure condition as indicateci in Fig, the preload dynamic torque will 
be the multiplication of F ( The farce to make the nut stay stili during rotat-
ing the screw) and L ( The arm of farce ). 

Tp = F x 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 JSK2001(industrial lubrication oil viscosity standard), the 
lubrication oil used should be in complience with ISO VG68.
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It’s important to consider mounting method during your selection of ball screw  
specification. If you have special requirement relateci with mounting method, please consult DTK MOTION

Mounting methods
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Axial Load

Axial Load (kgf)
Bucking Load vs Nominal Diameter and Length

Bucking Load
The safety of the screw shaft against buckling needs to be checked when the 
shaft is expected to receive buckling loads. 
Select the graduation of allowable axial load ac-cording to the method of ball 
screw support method.

Allowable Tensile/Buckling Load
With shorter mounting distance, please calculate the two items describe in 
below.

P: Buckling Load kgf 
α: Safty Factor ( α=0.5 ) 
E: Vertical elastic modules ( E=2.1×104  kgf/mm2 )
I: Min. secondary moment of screw shaft sectional area dr
dr: Screw shaft root diameter( mm ) 
L: Mounting distance(mm ) 
m, N: Coefficient determined from mounting method of ball screw

P: Allowable Tensile/Buckling Load( kgf ) 
σ: Allowable tensile compressive stress ( σ=147MPa )
A: Sectional area of screw shaft root bottom diameter ( mm2 )
dr: Screw shaft root diameter( mm )

Simple - Simple m = 1,3 N = 0,25

Fixed - Simple m = 10,2 N = 2

Fixed - Fixed m = 20,3 N = 4

Fixed - Free m = 5,1 N = 1
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Speed

Speed (rpm)
Bucking Load vs Nominal Diameter and Length

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

Dm x n 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.

Ground Ball Screw Inner circulation nut Dm•N≤70000
Ground Ball Screw Outer circulation nut Dm•N≤100000
Ground Ball Screw End circulation nut Dm•N≤160000
Rolled Ball Screw, the nut is about 80% of the same nut size

N: Dangerous speed ( min-1 )
α: Safty factor ( α=0.8 ) 
E: Verticle elastic modules ( E=2.1×104kgf/mm2 )
I: Minimum secondary torque of axial section plane ( mm ) 
dr: Screw shaft root diameter ( mm ) 
g: Acceleration of gravity ( g=9.8×103mm/s2 )
γ: Density ( γ=7.8×10-6kgf/mm3 ) 
A: Screw shaft sectional area ( mm2 ) 
L: Mounting distance ( mm )
f, λ:Coefficient determined from the ball screw mounting method

f your requirement about the product will exceed the limitation, 
please contact with DTK MOTION to discuss the detailed solution 
for the ideal product.
When ε, the ratio of screw length and shaft diameter has exceed-
ed 70, please contact us to arrange the special arrangement for 
production.

Simple - Simple m = 1,3 N = 0,25

Fixed - Simple m = 10,2 N = 2

Fixed - Fixed m = 20,3 N = 4

Fixed - Free m = 5,1 N = 1
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Nut Design
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 figure

3. Number of loop circuits : Performance and service life should be considered when selecting number of loop circuits.

4. Oil hole : Oil hoIes are provided for the precision ball screws, please use them during machine assembling and regular furnishing.

Nut Types - S/V/VS/H
With this type of circulator at both ends, the running steel ball is taken from 
the groove of the screw shaft into the through-hole of the nut, and then 
returns to the groove through the throughhole to perform infinite loop 
motion. This type of steel ball will run along the direction of the thread, 
coupled with the sound insulation and dust-proof design of the two ends of 
the steel ball, the noise during operation will be minimized. In addition, the 
installation space of the S-type nut is relatively smaller than other types of 
nut, so it is especially suitable for high speed and light load design.

Circulation type Single Nut Double Nuts Characteristic

Inner Circulation
TSFU TSFI TSFK
TBSH TSCI SFB

SFZ BNT SFC SFD
TDFU TDFI DFZ

● Delicated diameter of screw takes only little space.
● Suitable for conventional lead, the most traditional 

structure
● Suitable for non - high speed, non - heavy duty general 

purpose

Outer Circulation TBSH
● Suitable for nuts with large mounting space

● Suitable for use under heavy load

End Circulation
TSFS    TSFV   SFVS TSFH   

TSCH   XSSR TSFY    KSSR   
SFTE

TDFS TDFV DFVS
● Suitable for large nut structure form of lead

● Suitable for the purpose of the high speed, low noise
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Nut Design

Y/TE-Type Nut (End circulation)
This type of circulation method is similar to the S-type. In addition to 
retaining the advantages of the S-type circulation design, the strengthening 
of the circulation reflux structure increases the high rigidity and high 
-speed function.Because the raceway is designed with double teeth, the 
bearing capacity is double that of S
- type, which can be applied to high-speed and heavy
- load structures. In addition, this structure can also choose metal reflow 
device, which is more suitable for high temperature, high speed and high 
dust environment.

U/I/B/C/D/Z-Type Nut (Inner circulation)
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 fig specified, these types 
of nuts need at least one side which is completely tooth passing, which is 
applicable for smaller shaft diameter.

K-Type Nut (plate inserted circulation)
It applies the similar circulation as that of i-type, but circulation takes place in 
key slots of identical angle for different circulation.

BSH-Type Nut (Tubular external circulation)
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.
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Service Life Design
The life of the ball screw
When the ball screw is subjected to external load motion, it continuously receives cyclic stress on the rolling surface or steel ball. When the stress value 
reaches a certain limit, fatigue damage occurs on the rolling surface, and fish scale-like peeling occurs on part of the surface. This phenomenon is called 
surface peeling. The life of the ball screw refers to the total number of revolutions of the ball screw until the first surface peeling due to the rolling fatigue 
of the material occurs on either the rolling surface or the steel ball. 
Regarding the working life of the ball screw, even if the ball screw manufactured by the same method is used under the same motion conditions, its life 
will be greatly different. Therefore, as a benchmark for the life of ball screw, the following rated life is used:  The so-called rated life refers to the total 
number of revolutions that can be achieved when 90% of the same batch of  ball screws are operated separately under the same conditions without 
surface peeling (scaly peeling on the metal surface).

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.

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 106 revolutions. This basic dynamic load rating is shown in the table of dimensions.

Relation between load and service: L: Service life P: Load

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 :

Rated fatigue life

Life in hours

Life in travel distance

L: Rated fatigue life ( rev ) 
Lt: Life in hours ( h ) 
Ls: Life in travel distance ( Km )
Ca: Basic dynamic load rating ( kgf )
Fa: Axial load ( kgf ) 
fW: Load Coefficient N ( Table 1 )
N: Rotating speed ( min-1 )
n: Rotating speed ( min-1 )
L: Lead ( mm )
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Service Life Design
Average load
The following three cases are used to calculate the axial average load.

When the load and rotate speed are divided into complex number of stages

Travel Distance:

Replace distance with
rotate speed and time

L = L1+L2+L3+...+Ln

L=n1 x t1
L= n2 x t2
L=Nn x Tn

Usage Operation fs

Machine Tool
Normal Operation 1 - 1.3

Operation with impact 
and vibration

2 - 3

Industrial Machine
Normal operation 1 - 1.5

Operation with impact 
and vibration

2.5 - 7

Factor of Safety fs

When the rotate speed is costant and the load changes almost linearly

When load changes according to sine curve

Basic dynamic load rating ( Ca )

Basic static load rating ( Ca )

Fmax = Maximal axial load ( kgf )
Fmin = Minimal azial load ( kgf )
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Rigidity 
In order to improve the overall positioning accuracy of the machine, the overall rigidity of each component of the entire transmission system needs to be 
comprehensively considered.

Axial rigidity of the feed screw system K

δ: Axial flexural displacement ( μm )
Fa: Axial load (kgf) borne by the transmission screw system ( kgf )
K: Axial elastic deformation ( kgf/μm )
KS: Axial rigidity of screw shaft ( kgf/μm ) 
KN: Axial rigidity of nut ( kgf/μm ) 
KB: Axial rigidity of support shaft ( kgf/μm ) 
KH: Axial rigidity of installation ( kgf/μm )

Axial rigidity Ks

Fixed-Simple

A : Cross-selectional area of the screw shaft
     tooth root diameter ( mm2 )

dr : Bottom diameter of screw shaft ( mm )
E = Longitudinal elastic modulus

( E = 2.1 x 104 kgf*mm2 )

L : Distance between installations ( mm )

Fixed-Fixed

When the position of a = b = L/2,
 the value of Ks is the smallest,  

the axial elastic displacement is maximum. 
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Rigidity

Gap type
When an axial load of 30% of the basic dynamic rated load (Ca) is applied, 
the theoretical axial rigidity value K is described in the dimension table of 
each corresponding model. This value does not include the rigidity of related 
mounting parts such as nut supports. Generally, please use 80% of the 
values in the table as the standard. 
When the axial load is not equal to 30% of the basic dynamic rated load 
(Ca), the rigidity value is obtained from the following formula.

Preload Type
When a preload of 10% of the basic dynamic rated load (Ca) is applied, 
the theoretical axial rigidity value K is described in the dimension table of 
each corresponding model. This value does not include the rigidity of re-
lated mounting parts such as nut supports. In general, use approximately 
80% of the values in the table as a benchmark.
When the preload is not equal to 10% of the basic dynamic rated load 
(Ca), the rigidity value is obtained from the following formula.

Axial rigidity K

Axial rigidity K

The rigidity of the ball screw support bearing varies depending on the 
bearings used. The formula for calculating the rigidity of the typical angular 
contact ball bearing is as follows

KB: Axial Rigidity ( kgf/μm )
Fao: Setting load of support bearings ( kgf )
δao: Axial displacement ( μm )
Q: Axial load ( kgf )
Da: Steel Ball diameter ( mm )
α: Angle of contact ( ° ) 
Z: Amount of steel ball

Axial rigidity of nut and bearing mounting parts

Due to the rigidity of the installation site has a large impact on the positioning accuracy of the entire transmission system, it should be fully considered at 
the design stage.

Kn: Axial Rigidity ( kgf/μm )
K: Rigidity Values ( kgf/μm )
Fa: Axial Load ( kgf )
Ca: Basic Dynamic Load Rating ( kgf )

Kn: Axial Rigidity ( kgf/μm )
K: Rigidity Values ( kgf/μm )
Fa: Axial Load ( kgf )
Ca: Basic Dynamic Load Rating ( kgf )
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Positioning Accuracy
Factors that affecting 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.

Accuracy Selection
the recommended application ranges for various ball screws accuracy classes based on different.
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:

ΔL=ρ×Δt×L            

ΔL: Thermal displacement  ( mm ) 
ρ: Coefficient of thermal expansion ( 12×10-6/°C ) 
Δt: Temperature rise (deg) at screw shaft ( °C ) 
L: Effective length of screw thread ( mm )

Namely, the screw shaft develops elongation of 12μm per 1m when the temperature rises by1°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.

The thermal displacement countermeasures for ball screws include the following :

1.Control of heat generation
● Optimization of preload
● Correct selection and supply of lubricant
● Increase in ball screw lead, with reduced rotation speed
● Hollow screw shaft to allow cooling fluid to flow through
● Cooling of screw shaft exterior with cooling oil or air

2. Avoid influence of temperature rise
● Warming up the machine through high speed to attain the stable temperature. Operates after the temperature become stable.
● Pre-tension on screw shaft
● Preset a negative value on target value of the cumulative lead.
● Use the closed loop for positioning
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Torque of ball screw
Driving Torque

Driving torque Ts of the transmission shaft Ts

TS=TP+TD+TF ( in fixed speed ) 
TS=TG+TP+TD+TF ( when accelerating )

TG: Acceleration torque
TP: Load torque 
TD: Preload torque 
TF: Friction torque

Acceleration TG

J: Moment of inertia ( kgf·cm·s2 )
α: Angular acceleration ( rad/s2 )
n: Revolutions ( min-1 ) 
Δt: Starting time ( sec )

P: Axial load ( kgf ) 
L: Load ( cm ) 
η1: Positive efficiency
     The efficiency when rotating motion is altered to linear motion 
F: Cutting force ( kgf ) 
μ: Friction 
M: Mass of moving object ( kg ) 
g: Acceleration of gravity ( 9.8m/s2 )
η2: Reverse efficiency
     The efficiency when linear motion returns to rotating motion

Preload torque TD

Moment of Inertia of load

Lead torque TP

J=Jbs+Jcu+Jw+Jm

Jbs: Moment of inertia Ball screws shaft
Jcu: Moment of inertia Coupler
Jw: Moment of inertia Linear motion part
Jm: Moment of inertia Roller shaft part of motor shaft

K: lnternal coefficient(0.05 is usually adopted)
Ppl: Preload (kgf)
L: Lead (cm)
α: Lead angle

Friction torque TF

Tf=Tb+To+Tj     ( kgfxcm ) 

Tb: Friction torque of bracing shaft
To: Friction torque of free shaft
Tj: 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.

Conversion formula for moment of inertia of load

ρ: Density (7.8×103) (kg/m3)
γ: Specific weight of materials
D: Cylinder diameter (m)
L: Cylinder length (m)
m: Mass of t he linear mot ion part (kg)
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Shaft end strength of ball screw

When the screw shaft of a ball screw transmits torque, it must receive torsional and deflection loads, so the strength of the screw shaft must be            
considered.

Torque of ball screw

Torsional screw shaft

When a torsional load acts on the shaft end of the ball screw shaft, calculate the shaft diameter of the screw shaft end according to the following formula:

T: Max. torque (kgf·mm)
τa: Allowable torsional stress of the screw shaft (4.9kgf/mm²)
Zp: Polar section coefficient (mm³)

Deflection screw shaft

When a deflection load acts on the shaft end of the ball screw shaft, calculate the shaft diameter of the screw shaft end according to the following             
formula:

M: Max. bending moment (kgf·mm)
σ: Allowable bending stress of t he screw shaft (9.8kgf/mm²)
Z: Section factor (mm³)

When subjected to both torsional stress and deflection

When the torsional load and deflection load are applied to the shaft end of the ball screw shaft at the same time, the equivalent deflection moment (Me) 
and the equivalent torsion moment (Te) should be considered, then, respectively calculate the diameter of the screw shaft and calculate the (degree of) 
thickness of the screw shaft, whichever is greater

Equivalent bending moment

Equivalent torque moment



23

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.
When lubric ating the ball screw w ith grease, use lithium soap-b ased grease base oil w ith dynamic viscosit y of 30 to 140 mm²/s (40 ° C), and when 
lubricating with oil, use a lubric ant type that registered as ISO VG 32 ~ 100.
Generally, when used in high-speed applicat ions, which are concerned about the t hermal displacement of the screw
shaft or used in a low-temperature environment, a lubricant with a low base oil viscosity is recommended. On the contrary, when under low speed, high 
temperature or shaking, large load, etc., it is recommended to use a lubricant with a higher base oil viscosity.

Lubricating and Nozzle 

Standard Nipples

Tubing Connector
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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.

The Features of our Rolled Ball Screw

Rolled screws

• Lead Accuracy Up to Grade C7

High Precision Ball Nut are interchangeable between ground and rolled screws.

• Precision Ground Ball Nut

• Available to ship separately

Unit: μm

Ball screw and ball nuts can be shipped separated ensure shortest delivery time. The ball nuts are standardized with P0 preloaded, preload value can be 
adjusted through reballing.

Rolled Ball Screw preload

The standard preload of rolling ball screws is level P0. If level P1 preload is required, please mark it when ordering.

Rolling grade ball screw material

• High purity high carbon steel is used as the raw material, so that the product has excellent durability and stability, and obtains a longer service life.

Heat Treatment
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Rolled screws

Nominal Model Code of Ball Screw

• Example of ordering nut s separately

• Nominal Model Code of Shaft



26

(1) Nominal Model
 

ts|
ts: Single nut

f|
f: With flange

u
Cycle structure refer to 
the table on the lefttd: Double nut c: Without flange

(2) Threading Direction 
     R: Right  L: Left   

(3) Nominal Diameter (mm)

(4) Lead (mm)

(5) Number of Turns (Turn Row)
     Turn: T=1  A=1.5/1.7/1.8  B=2.5/2.7/2.8  C=3.5/3.8  D=4.8  E=5.8  ex: (B2=2.5x2)

(6) Flange Type
     N: Not cutting  S: Single cutting  D: Double cutting  K: Four cutting  -: No flange

(7) Product Code
     F:Rolled 

(8) Accuracy Grade
     C7/C9

(9) Overall Length of Shaft

(10) Axial Clearance and Preload Value
       P0  P1 (When ordering nuts separately, prepress P0 for standard stock, no other prepress can be selected.)

(11) Number of Nut
       B1: one nut  B2: two nuts  B3: three nuts

(12) Optional accessory
       S: Tubing Connector SM6/SM8
       F: Special sealing requirements

Note: ball screws can be ordered separately for nuts and screws. If ordering only nuts, only the nut model is required.

Nominal Model Code of Ball Screw

• Nominal Model Code of Nut
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Rolled Ball Screw Specifications

• Rolled Ball Screw Specifications

Note: Those marked    can provide left-hand thread products.
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Nominal Model Code of Ball Screw

• Rolled Ball Screw Specifications   

Note: Those marked    can provide left-hand thread products.
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Rolled Ball Screw Specifications

• Mute-Type Specifications

Note: The specifications marked with     in the table are common specifications for standard screws and silent screws.
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Rolled Ball Screw TSFU series

• The flange double cutting, Conventional standard stock

Note: (1) Those marked    can provide left-hand thread products.
         (2) The above specifications can be ordered with metal circulators, which can withstand high-speed impact and
              high temperature of (-40°C~120°C), and can also increase the life of the nut in harsh environments such as dust.
              The metal circulator is a special order product, if you need it, please contact us.
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Rolled Ball Screw TDFU series

• The flange double cutting, Conventional standard stock

Note: (1)Those marked     can provide left-hand thread products.
         (2)The above specifications can be ordered with metal circulators, which can withstand high-speed impact and
             high temperature of (-40°C~120°C), and can also increase the life of the nut in harsh environments such as dust.
             The metal circulator is a special order product, if you need it, please contact us.
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Rolled Ball Screw TSFI series

• Round flange, Conventional standard stock

Note: (1)Those marked     can provide left-hand thread products.
         (2)The above specifications can be ordered with metal circulators, which can withstand high-speed impact and
             high temperature of (-40°C~120°C), and can also increase the life of the nut in harsh environments such as dust.
             The metal circulator is a special order product, if you need it, please contact us.
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Rolled Ball Screw TDFI series

• Round flange, Conventional standard stock

Note: (1)Those marked     can provide left-hand thread products.
         (2)The above specifications can be ordered with metal circulators, which can withstand high-speed impact and
             high temperature of (-40°C~120°C), and can also increase the life of the nut in harsh environments such as dust.
             The metal circulator is a special order product, if you need it, please contact us.
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Rolled Ball Screw TSFI series

• The flange double cutting, Conventional standard stock

Note:Those marked     are common SCR standard screws, and other models need to be equipped with mute type SSR screws. 



35

Rolled Ball Screw TDFS series

• The flange double cutting, Conventional standard stock

Note:Those marked     are common SCR standard screws, and other models need to be equipped with mute type SSR screws. 
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Note:Those marked     are common SCR standard screws, and other models need to be equipped with mute type SSR screws. 

Rolled Ball Screw XSSR series

• K-flange with four cut edges, convent ional standard stock
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Note:(1) Except for the 1210 specification, the rest of the series include oil injection holes.
         (2) Model XSHR1616-A1 uses the SSR1616 screw.
         (3)The outer diameter, flange size, number of steel balls and nut length of this series of nuts can be produced
             according to customer requirements.The minimum number of special custom nuts above is 200.

Rolled Ball Screw KSSR/XSHR series

• K-flange with four cut edges, smallest volume series can change the external dimensions according to customer requirements
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Rolled Ball Screw TSFY series (Single Lead)

• The flange double cutting Conventional standard stock

Note: (1) This series has no double nuts.
          (2) The normal use environment is -20°C ~ + 80°C, please contact our sales staff if it exceeds this temperature range.
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Rolled Ball Screw TSFY series (Double Lead)

• The flange double cutting Conventional standard stock

Note: (1) This series has no double nuts.
          (2) The normal use environment is -20 °C~ + 80 °C, please contact our sales staff if it exceeds this temperature range.
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Rolled Ball Screw TOFI/TOFU series
• TOFI-Nut preload can be adjusted series, Conventional standard stock

• TOFU-The flange double cutting, Conventional standard stock
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Rolled Ball Screw TSFK series
• The flange double cutting, Conventional standard stock

Note:(1)The values of the length “L” in the above table are the lengths of nuts with ZZ seals,
         (2)Those marked     can provide left-hand thread products.
         (3)The size of this series of nuts can be customized according to customer requirements, and the minimum quantity is 200.
         (4) TSFK01004/TSFK01404 in the table is designed with oil holes,
              TSFK01004/TSFK01404 flange mounting holes are countersunk holes.
          The remaining models do not include oil holes and countersunk holes. If necessary, please contact us.
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Rolled Ball Screw TBSH series

• Threaded connections without flanges, Conventional standard stock

• Tubular external circulation

Note: This series has no dust ring and no oil hole.
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Rolled Ball Screw TBSH series

• Threaded connections without flanges, Conventional standard stock

• Inner circulation 

Note: (1)Those marked     can provide left-hand thread products.
         (2) Except for the specifications marked with      , other nut standard products below 2505 are delivered without dust ring.
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Rolled Ball Screw TSFV series (BNF)

• Round flange, Conventional standard stock

Note: The nut models of this series are all reinforced plastic material circulators with high wear resistance. R screws
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Rolled Ball Screw TDFV series (BNFN)

• Round flange, Conventional standard stock

Note: The nut models of this series are all reinforced plastic material circulators with high wear resistance. R screws
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Rolled Ball Screw SFVS series (BNF)

• Round flange, Conventional standard stock

Note:Those marked     are common SCR standard screws, and other models need to be equipped with mute type SSR screws.
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Rolled Ball Screw DFVS series (BNFN)

• Round flange, Conventional standard stock

Note:Those marked     are common SCR standard screws, and other models need to be equipped with mute type SSR screws.
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Rolled Ball Screw TSCH series

• Dual-purpose nut key-groove and location hole

Note:(1)Those marked     are common SCR standard screws, and other models need to be equipped with mute type SSR screws.              
         (2)The size of this series of nuts can be customized according to customer requirements, and the minimum quantity is 200.
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Rolled Ball Screw TSCI series

• Key-groove connections type w ithout flanges, Conventional standard stock

Note:(1)Those marked     can provide left-hand thread products.
         (2)The size of this series of nuts can be customized according to customer requirements, and the minimum quantity is 200.
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Rolled Ball Screw SFB series (BTK)

• Special custom nuts, can change the external dimensions according to customer requirements

Note:(1)Outer diameter of this series nut / flange size / number of steel ball turns / nut length
            Can be produced according to customer requirements, the minimum quantity is 200.
         (2)Those marked     can provide left-handed thread products.
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Rolled Ball Screw BNT series

• Nut integrated structure

Note:(1)Those marked     can provide left-hand thread products.
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Rolled Ball Screw SFC series

• Nut preload can be adjusted series

• Schematic diagram of bolt angle adjustment of nut mounting hole

Note:(1)Those marked     can provide left-hand thread products.
         (2)This series can realize the micro-adjustment of the preload of the nut by adjusting the bolt angle of the mounting hole.

C type flange nut adjustment instructions:
1. Can be used to fine-tune the starting position of the 
centering of the left and right rotation nuts.
2. When fixing nuts, it is recommended to use bolts and 
flat washers together.
3. Can be used between the nut flange fastening bolt and 
the nut seat The installation angle is adjusted so that the 
preload of the nut can be adjusted slightly.

ex.: when the lead is 5mm, the flange fastening bolt 
rotates at an angle of 60 °, The nut can achieve a linear 
displacement of 0.83mm.Nut mount

Before adjustment mounting 
bolt location

Adjusted mounting bolt 
location



53

Rolled Ball Screw SFD series (TSFI-D)

Note:(1)Those marked     can provide left-hand thread products.
         (2)Except for the SFD01610-T3 specification, the other models are interchangeable with TSFI series nuts.
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Rolled Ball Screw TSFK series

• The flange double cutting, Conventional standard stock

Note:(1)This series is a metal circulator
         (2)It can be used in harsh environments with high temperature (-40 °C ~ + 120 °C), high speed and high impact force.
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Fixed End Simple End

BK BF

FK FF

FK40 FF40

EK EF

WBK Lock Nut

Support Unit of Ball Screw

Support Unit of Ball Screw style
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Support Unit of Ball Screw

Types of Support and Suggested Diameter of Ball Screw

Bearing Model and Function

WBK series bearing model
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Installation procedure

Installing Ball Screw with Support Units

(1) Assemble the fixed end Support Unit with the screw shaft.
(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.
(3) Attach the floated end bearing to the screw shaft and secure the bearing with the C-ring.
(4) Do not disassemble the Support Unit.
(5) When assembling the screw shaft to the Support Unit, make sure that the dimension between machine ends and bearing are matched.
(6) Please contact TBI for special condition of mount ing methods.

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.
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Installation procedure

Checking Geometric Accuracy

(1) Measure the runout of fixed side support unit and the axial backlash of support side support unit.

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).
(3) Completed run test.
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BK Series

BK Series (Fixed End)

• It is mainly used when horizontally mounting the ball screw.
• BK fixed-end support already contains RN series lock nuts and 2 bearings.
• Blackened surface, suitable for general working environment.

Note: C in the table is the length dimension of the steel shaft spacer

BK-type parts list
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BF Series

BF Series (Simple End)

• It is mainly used when horizontally mounting the ball screw.
• BF support end is used together with BK fixed end.
• Blackened surface, suitable for general working environment.

BE-type parts list



61

FK Series

FK Series (Fixed End)

• It is mainly used when installing ball screw in a vertical position.
• FK fixed-end support already contains RN series lock nuts and 2 bearings.
• Blackened surface, suitable for general working environment.

FK-type parts list

Note: C in the table is the length dimension of the steel shaft spacer



62

FK Series

FK Series (Fixed End)

• It is mainly used when installing ball screw in a vertical position.
• FK fixed-end support already contains RN series lock nuts and 2 bearings.
• Blackened surface, suitable for general working environment.

FK-type parts list
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FF Series

FF Series (Simple End)

• It is mainly used when installing ball screw in a vertical position.
• support end is used together with F fixed end.
• Blackened surface, suitable for general working environment.

FF-type parts list

Note: C in the table is the length dimension of the steel shaft spacer

Note: C in the table is the length dimension of the steel shaft spacer
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EK Series

EK Series (Fixed End)

• It is mainly used when horizontally mounting the ball screw.
• EK fixed-end support already contains RN series lock nuts and 2 bearings.
• Blackened surface, suitable for general working environment.

EK-type parts list

Note: C in the table is the length dimension of the steel shaft spacer
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EK Series

EK Series (Fixed End)

• It is mainly used when horizontally mounting the ball screw.
• EK fixed-end support already contains RN series lock nuts and 2 bearings.
• Blackened surface, suitable for general working environment.

EK-type parts list

Note: C in the table is the length dimension of the steel shaft spacer
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EF Series

EF Series (Simple End)

• It is mainly used when horizontally mounting the ball screw.
      EF support end is used together with EK fixed end.
• Blackened surface, suitable for general working environment.

EF-type parts list
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WBK Series
 WBK type special bearing for heavy load and high speed lead screw
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                        WBK Series 
WBK type special bearing for heavy load and high speed lead screw
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Shaft end machining

BK Suggest Dimension of End Machining

• This type of bearing can accurately position the lead screw in the axial and radial directions, and can control the deviation caused by the screw rotating 
at high speed.
• The spindle head connected to the motor can be machined with machining key slot and coupling, the standard key slots or forelock keys can also be 
used. Please provide relevant drawings.
• The thread part shall be linear cutting, and cutting beyond the wrench table to facilitate the tightening and installation of the lock nut. The customer 
does not need to design the inner hexagon hole of the end face or the milling square of the spindle head.
• Both ends of a single lead screw are fixed and supported at the same time, which can effectively improve the running accuracy of the lead screw, while 
the installation accuracy requirements are correspondingly increased, please note.

• Installation example of fixed end support
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• Installation example of support ing end support

Shaft end machining

BF Suggest Dimension of End Machining

• This type of support is only positioning the screw in the radial direction, and there is no positioning in the axial direction, but has a telescopic amount.
• If the axial positioning of the screw is strict, it is recommended to use a fixed-end support at both ends.
• When the screw stroke is long and the accuracy is not high, the support end support can be selected on one or both sides.
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Shaft end machining

FK/EK Suggest Dimension of End Machining

• This type of bearing can accurately position the lead screw in the axial and radial directions, and can control the deviation caused by the screw rotating 
at high speed.
• The spindle head connected to the motor can be machined with machining key slot and coupling, the standard key slots or forelock keys can also be 
used. Please provide relevant drawings.
• The thread part shall be linear cutting, and cutting beyond the wrench table to facilitate the tightening and installation of the lock nut. The customer 
does not need to design the inner hexagon hole of the end face or the milling square of the spindle head.
• Both ends of a single lead screw are fixed and supported at the same time, which can effectively improve the running accuracy of the lead screw, while 
the installation accuracy requirements are correspondingly increased, please note.

• Installation example of fixed end support
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Shaft end machining

FF/EF Suggest Dimension of End Machining

• This type of support is only positioning the screw in the radial direction, and there is no positioning in the axial direction, but has a telescopic amount.
• If the axial positioning of the screw is strict, it is recommended to use a fixed-end support at both ends.
• When the screw stroke is long and the accuracy is not high, the support end support can be selected on one or both sides.

• Installation example of support ing end support
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Lock Nut

RN square lock nut (for BK / FK / EK standard series bearings)
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