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Fig 2.2 Mechanical efficiency of ballscrews

(1) High efficiency and reversibility
Ballscrews can reach an efficiency as high as 90% because of the rolling contact between the screw and the nut. 

Therefore, the torque requirement is approximately one third of that of conventional screws. It can be seen from Fig. 2.2 
that the mechanical efficiency of ball screws are much higher than conventional lead screws.

HIWIN ballscrews have super surface finish in the ball tracks which reduce the contact friction between the balls 
and the ball tracks. Through even contact and the rolling motion of the balls in the ball tracks, a low friction force is 
achieved and the efficiency of the ballscrew is increased. High efficiency renders low drive torque during ballscrew 
motion. Hence, less drive motor power is needed in operation resulting in lower operation cost.

HIWIN uses a series of test equipment and testing procedures to guarantee the efficiency.

(2) Backlash elimination and high stiffness
Computer Numerically Controlled (CNC) machine tools require ballscrews with zero axial backlash and minimal 

elastic deformation (high stiffness). Backlash is eliminated by our special designed Gothic arch form balltrack (Fig. 2.3) 
and preload.

In order to achieve high overall stiffness and repeatable positioning in CNC machines, preloading of the ballscrews 
is commonly used. However, excessive preload increases friction torque in operation. This induced friction torque will 
generate heat and reduce the life expectancy. With our special design and fabrication process, we provide optimized 
ballscrews with no backlash and less heat losses for your application.

(3) High lead accuracy
For applications where high accuracy is required, HIWIN modern facilities permit the achievement of ISO, JIS and 

DIN standards or specific customer requirements.
This accuracy is guaranteed by our precise laser measurement equipment and reported to each customer.

(4) Predictable life expectancy
Unlike the useful life of conventional screws which is governed by the wear on the contact surfaces, HIWIN’s 

ballscrews can usually be used till the metal fatigue. By careful attention to design, quality of materials, heat treatment 
and manufacture, HIWIN’s ballscrews have proved to be reliable and trouble free during the period of expected service 

Fig2.3 Typical contact types for ballscrews

Semi Circular Type Gothic Type

45°
45° 45°
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Work name : S.H Measure node: X pitch
Pick up radius: 0.0256mm

Model No. : 001H-2-3 Horizontal mag: 20.0000
Lot No. : 201536 Vertical mag: 20.0000
Operator : L.J.F. Measure length: 7.0000 mm
Comment : Measure pitch: 0.0030 mm

No. code symbol actual
32  292  X:  0.1816 mm Z:  0.1980 mm RC :  3.4438 mm
32  292  X: -0.1911 mm Z:  0.2022 mm RC :  3.4532 mm
32  292  X: -2.1464 mm Z: -2.3399 mm A   : -42.5259 mm
32  292  X:  2.1799 mm Z: -2.3084 mm A   :  43.3615 mm
32  292  X: -0.0000 mm Z: -0.0000 mm RC :  3.1750 mm
*Original point set

life. The life achieved by any ballscrew depends upon several factors including design, quality, maintenance, and the 
major factor, dynamic axial load (C).

Profile accuracy, material characteristics and the surface hardness are the basic factors which influence the 
dynamic axial load.

It is recommended that the life at average axial load should be a minimum of 1x106 revs). High quality ballscrews 
are designed to conform with the B rating (i.e. 90% probability of achieving the design life). Fifty percent of the ballscrews 
can exceed 2 to 4 times of the design life.

(5) Low starting torque and smooth running
Due to metal to metal contact, conventional contact thread lead screws require high starting force to overcome 

the starting friction. However, due to rolling ball contact, ballscrews need only a small starting force to overcome their 
starting friction.

HIWIN uses a special design factor in the balltrack (conformance factor) and manufacturing technique to achieve a 
true balltrack. This guarantees the required motor torque to stay in the specified torque range.

HIWIN has special balltrack profile tracing equipment to check each balltrack profile during the manufacturing 
process. A sample trace is shown in Fig. 2.4. 

HIWIN also uses computer measurement equipment to accurately measure the friction torque of ballscrews. A 
typical distance-torque diagram is shown in Fig. 2.5.

Fig 2.5 HIWIN preload checking diagram

Fig 2.4 Balltrack checking by HIWIN profile tracer
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Fig 2.6 All-electric injection molding machine

(6) Quietness
High quality machine tools require low noise during fast feeding and heavy load conditions.
HIWIN achieves this by virtue of its return system, balltrack designs, assembly technique, and careful control of 

surface finish and dimensions.

(7) Short lead time
HIWIN has a fast production line and can stock ballscrews to meet short lead times.

(8) Advantages over hydraulic and pneumatic actuators
The ballscrew used in an actuator to replace the traditional hydraulic or pneumatic actuator has many advantages, 

i.e. fast response, no leakage, no filtering, energy savings and good repeatability. 

Clamping unit Ejector unit Nozzle tip unit Injection unit

2.2 Applications for Ballscrews

HIWIN ballscrews are used in the following fields and the recommended application grade can be found in Table 4.5.
1. CNC machinery : CNC machine center, CNC lathe, CNC milling machine, CNC EDM, CNC grinder, wire cutting 

machine, boring machine, etc.
2. Precision machine tools : Milling machine, grinder, EDM, tool grinder, gear manufacturing machine, drilling 

machine, planer, etc.
3. Industrial machinery : Printing machine, paper-processing machine, automatic machine, textile machine, 

drawing machine, special purpose machine,injection molding machine, etc.
4. Electronic machinery : Robot measuring instrument, X-Y table, medical equipment, surface mounting device, 

semi-conductor equipment, factory automation equipment, etc.
5. Transport machinery : Material handling equipment, elevated actuator, etc.
6. Aerospace industry : Aircraft flaps, thrust open-close reverser, airport loading equipment, fin actuator, etc.
7. Miscellaneous : Antenna leg actuator, valve operator, etc.
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b. features
(a) Adapted to high lead
(b) Outer diameter of nut is middle
(c) Single nut only

(4) Super S

a. structure
The forth design is called Super S recirculation type ballscrew 

which consists of screw shaft, the ball nut, the steel balls and the 
cassette (Fig.3.4). The basic design of this return system is the same as 
the endcap recirculation type. Instead of using endcap, cassette is used 
in the recirculation. The balls in this design traverse the whole circuit of 
the ball tracks by passing through the cassette within the nut length.

b. features
(a) Quietness
(b) Compact and lightweight
(c) High acceleration and deceleration

Fig. 3.4 Cassette recirculation type nut with 
return system

         lead
dia. 1 1.5 2 2.5 3 3.175 3.5 4 4.23 5 5.08 6 6.35 8 10 12 12.7 15 16 20 24 25 25.4 28 30 32 35 36 40 50 60 64 80

6 I I I H

8 I I I I I I H

10 I I I T , I  I T , I T , I T T T , H 
S

12 I I I I T , I T , I T , I 
S T T , S T , H T , H

14 I I I I T , I T , I T , I T T T , H 
S

15 I I I T , I T , S T , H T , H 
S H

16 I I I T , I T , I T , I T , I T , I T , I T , I T , H 
S T T , H 

S H

18 I I I

20 I T , I T , I T , I T , I 
S T , I T , I 

S T , I T , I 
S

T , I 
S T T T T T , H 

S H , S

22 T T T T

25 I T , I T , I T , I 
S T , I T , I 

S T , I T , I 
S

T , I 
S

T , I 
S T I , S T , S T , H 

S
T , H 

S T H H H

28 T , I T , I T , I T , I T , I 
S T T , I 

S
T , I 

S
T , I 

S T T , S

30 T T , I I I T S

32 I T , I I T , I I T , I T , I 
S

T , I 
S

T , I 
S T , I T , I 

S
T , I 

S
T , I 

S T , I T , I 
S

T , I 
S

T , I 
S , H T , S T T , S 

H S , H H H

36 T T , I T , I 
S T , I T , I 

S
T , I 

S
T , I 

S T T , S T , S 
H T , S T T , S 

H

38 I T , I T S I , S T , S S S S T , I T , S T S , H

40 I I I T , I 
S T , I T , I 

S T , I T , I 
S

T , I 
S

T , I 
S T , I T , I T , I 

S
T , I 
S , H

T , I 
S S T T , S 

H T S

45 I T , I T T , I I T , I 
S

T , I 
S

T , I 
S T T , I 

S
T , I 

S T , S S

50 T T , I 
S T , I T , I T , I T , I 

S
T , I 

S
T , I 

S I I , S T , I 
S

T , I 
S T , S S T , I 

S T S T , S 
H

T , S 
H

55 T , I 
S I T , I T , I T , I 

S T , I T , S T , S T H

63 I I I T , I T , I T , I 
S

T , I 
S T , I I T , I 

S , H
T , I 

S I T , S T , I 
S T , S T , S 

H T , S

70 T T , I T , I T T , I 
S

T , I 
S T T T

80 I I I T , I 
S

T , I 
S

T , I 
S

T , I 
S T T , I 

S I T , I 
S

T , I 
S , H T , S

100 T , I T , I I T , I T , I 
S T T , I 

S T T T

120 I I , S T , S T

125 I , S T

Note:  T : Return Tube           I : Internal recirculation             S : Super S             H : End Cap

Table 3.1: The comparison chart of ball screw diameter vs lead and recirculation

Screw Shaft

Ball Nut

Steel Ball

Cassette
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* We reserve the right to modify and improve data value without prior notice.
* Different diameters and leads are available upon request.

Table 3.2 Dimension for spindle ends

3.3 Spindle End and Journal Configuration

Mounting methods
Bearing mounting methods on the end journals of ballscrews are crucial for stiffness, critical speed and column 

buckling load. Careful consideration is required when designing the mounting method. The basic mounting configuration 
are shown as follows Fig. 3.9.

Spindle end journal configurations
The most popular journal configurations are shown in Fig. 3.10. 
Table 3.2 lists the recommended dimensions and the bearings for the configurations of Fig. 3.10.

Model d1 d5 d6 d7 d8 E L3 L4 L5 L6 L7 L8 L9 L10 L11 L12 L13 bxt1

Recommended Bearing

I.II.III

 DIN625

III.IV.V 

DIN625 628 720

10 10 8 7.6 M8x0.75 6 6 16 7 29 26 0.9 39 50 56 18 10 12 3.0x1.8 608 738B

12 12 8 7.6 M8x0.75 6 6 16 7 29 26 0.9 39 50 56 18 10 12 3.0x1.8 608 738B

14 14 10 9.6 M10x0.75 8 8 20 9 37 34 1.15 45 54 62 20 10 14 3.0x1.8 6200 7200BTVP

16 16 12 11.5 M12x1 10 8 21 10 41 38 1.15 46 56 66 20 10 14 4.0x2.5 6201 7301BTVP

20 20 15 14.3 M15x1 12 - 22 11 47 44 1.15 55 70 84 25 13 16 5.0x3.0 6202 7202BTVP

25 25 17 16.2 M17x1 15 - 23 12 49 46 1.15 56 72 86 25 13 16 5.0x3.0 6203 7203BTVP

28 28 20 19 M20x1 16 - 26 14 58 54 1.35 68 82 100 28 20 18 6.0x3.5 6204 7602020TVP

32 32 25 23.9 M25x1.5 20 - 27 15 64 60 1.35 79 94 116 36 22 26 7.0x4.0 6205 7602025TVP

36 36 25 23.9 M25x1.5 20 - 27 15 64 60 1.35 79 94 116 36 22 26 7.0x4.0 6205 7602025TVP

40 40 30 28.6 M30x1.5 25 - 28 16 68 64 1.65 86 102 126 42 22 32 8.0x4.0 6206 7602030TVP

45 45 35 33.3 M35x1.5 30 - 29 17 80 76 1.65 97 114 148 50 24 40 10.0x5.0 6207 7602035TVP

50 50 40 38 M40x1.5 35 - 36 23 93 88 1.95 113 126 160 60 24 45 12.0x5.0 6308 7602040TVP

55 55 45 42.5 M45x1.5 40 - 38 25 93 88 1.95 125 138 168 70 24 50 14.0x5.5 6309 7602045TVP

63 63 50 47 M50x1.5 45 - 33 27 102 97 2.2 140 153 188 80 27 60 14.0x5.5 6310 7602050TVP

70 70 55 52 M55x2.0 50 10 44 29 118 113 2.2 154 167 212 90 27 70 16.0x6.0 6311 7602055TVP

80 80 65 62 M65x2.0 60 10 49 33 132 126 2.7 171 184 234 100 30 80 18.0x7.0 6313 7602065TVP

100 100 75 72 M75x2.0 70 10 53 37 140 134 2.7 195 208 258 120 30 90 20.0x7.5 6315 7602075TVP

DIN 625                DIN 628                 DIN 720
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Fig 3.9 Recommended mounting methods for the ballscrew end journals Fig 3.10 Configurations of spindle ends
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Fig 4.10 Chamfer for seating the face of bearing end

Fig 4.11 Suggested chamfer dimension per DIN 509 for the “A” dimension in Fig 4.10

R
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15°
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1
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3+0

.1 0

0.
2+0

.1 0

F1X0.2DIN509

1.
8

1

0.1+0.05
0

2.5

tube

Fig 4.9 The method of separating the nut from the screw
spindle

(10) Excessive preload increases the friction torque and generates heat which reduces the life expectancy. But 
insufficient preload reduces stiffness and increases the possibility of lost motion. Recommends that the maximum 
preload used for CNC machine tools should not exceed 8% of the basic dynamic load C.

(11) When the nut needs to be disassembled from/assembled to the screw spindle, a tube with an outer dia. 0.2 to 0.4 
mm less than the root diameter (ref. M37) of the balltracks should be used to release/connect the nut to from/to the 
screw spindle via one end of the screw spindle shown in Fig. 4.9.

(12) As shown in Fig 4.10, the support bearing must have a chamfer to allow it to seat properly and maintain proper 
alignment. HIWIN suggests the DIN 509 chamfer as the standard construction for this design (Fig. 4.11).
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Table 4.6 Tolerance table and measurement method for HIWIN precision ballscrews

T4 : Run-out deviation of bearing end shoulder 
relative to AA’ (This measurement is made 
according to DIN 69051 and JIS B1192)

Nominal
Diameter
do ( mm )

T4P [ µm ]
For HIWIN tolerance class

above up to 0 1 2 3 4 5 6 7

6 63 3 3 3 4 4 5 5 6

63 125 3 4 4 5 5 6 6 8

125 200 - - - 6 6 8 8 10

T5 : Face running deviation of locating face (only 
for nut) relative to BB’ (This measurement is 
made according to DIN 69051 and JIS 
B1192)

Nut Flange
Diameter
Df ( mm )

T5P [ µm ]
For HIWIN tolerance class

above up to 0 1 2 3 4 5 6 7

- 20 5 6 7 8 9 10 12 14

20 32 5 6 7 8 9 10 12 14

32 50 6 7 8 8 10 11 15 18

50 80 7 8 9 10 12 13 16 18

80 125 7 9 10 12 14 15 18 20

125 160 8 10 11 13 15 17 19 20

160 200 - 11 12 14 16 18 22 25

200 250 - 12 14 15 18 20 25 30

T6 : Run-out deviation of external diameter (only 
for nut) relative to BB’ (This measurement is 
made according to DIN 69051 and JIS 
B1192)

Nut Diameter
Diameter
D ( mm )

T6P [ µm ]
For HIWIN tolerance class

above up to 0 1 2 3 4 5 6 7

- 20 5 6 7 9 10 12 16 20

20 32 6 7 8 10 11 12 16 20

32 50 7 8 10 12 14 15 20 25

50 80 8 10 12 15 17 19 25 30

80 125 9 12 16 20 24 22 25 40

125 160 10 13 17 22 25 28 32 40

160 200 - 16 20 22 25 28 32 40

200 250 - 17 20 22 25 28 32 40

T7 : Deviation of parallelism (only for nut) relative 
to BB’ (This measurement is made 
according to DIN 69051 and JIS B1192 )

Mounting 
basic length

 ( mm ) Lr

T7P [ µm ] / 100mm
For HIWIN tolerance class

above up to 0 1 2 3 4 5 6 7

- 50 5 6 7 8 9 10 14 17

50 100 7 8 9 10 12 13 15 17

100 200 - 10 11 13 15 17 24 30

IMP  A 
IMP  B 

IMP  C 

do
 

F 

2do 
A' A 

2do d 

IMP  A 

do
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2do2do
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2bo2bo
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2do 2do Lr 
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Supporting Conditions for Calculation of Buckling Load and Critical Speed

Fig 4.27 Supporting conditions for screw shaft ball nut

Slide

Lt (Critical Speed) FixedFixed

Fixed Fixed
Lt (Buckling Load)

Fixed Fixed Supported

Slide

LtLt (Critical Speed) (Buckling Load)

FixedSupported 

Supported Fixed

Slide 

Lt (Critical Speed)

Lt (Buckling Load)

Fixed Fixed Free

Slide

Lt (Buckling Load) Lt (Critical Speed)

Critical Speed: fixed-fixed
Buckling Load: fixed-fixed

Critical Speed: fixed-supported
Buckling Load: fixed-fixed

Critical Speed: fixed-supported
Buckling Load: fixed-supported

Critical Speed: fixed-free
Buckling Load: fixed-fixed

1

2

3

4



















S99TE17-121240

page General Type page

62

63

Flange to flange, double nut,
tube within the nut diameter

Flange to flange, double nut,
internal recirculation cap

66

67

68

70

Offset pitch preload, flange end,
single nut, tube within the nut diameter

Offset pitch preload, flange end,
single nut, internal recirculation cap

71

page High Lead Type page

72

Large lead, flange mounted, 
single nut, end cap

Double start, flange end, 
single nut, tube above the nut diameter

73

64

65

Large lead, flange end, compression preload,
double nut, tube within nut diameter

64

65

PFDW

OFSW

PFDI

OFSI

FSH

PFDW

DFSV

-Type 1

-Type 2

*Different design required by the drawing approval, please contact with HIWIN engineers for the other type listed above.
*Double asterisks( ): Self-Lubricating Ballscrew E2 design is available, except the shaft diameter under 16mm or ball diameter under 2.381mm.
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TYPEfdi 

 Model

Size
Ball
Dia.

PCD RD Circuits
Stiffness
kgf / µm

K

Dynamic
Load

1x106 revs
C (kgf)

Static
 Load

Co (kgf )

Nut Flange Bolt Fit

Nominal
Dia.

Lead D L F T BCD-E X Y Z S

16-5T3
16

5 3.175

16.6 13.324 3 20 731 1331 28 30 78 54 12 41 5.5 9.5 5.5 24
16-5T4 16.6 13.324 4 23 936 1775 28 30 90 54 12 41 5.5 9.5 5.5 24
20-5T3

20

20.6 17.324 3 39 852 1767 32 34 78 57 12 45 5.5 9.5 5.5 24
20-5T4 20.6 17.324 4 54 1091 2356 32 34 92 57 12 45 5.5 9.5 5.5 24
20-6T3

6 3.969
20.8 16.744 3 39 1091 2081 34 36 89 60 12 48 5.5 9.5 5.5 24

20-6T4 20.8 16.744 4 54 1398 2774 34 36 109 60 12 48 5.5 9.5 5.5 24
25-2.5T5

25

2.5 2.000 25.2 23.136 5 66 716 2117 35 40 87 65 10 51 6.6 11 6.5 24
25-5T3

5 3.175
25.6 22.324 3 55 977 2314 37 40 78 64 12 52 5.5 9.5 5.5 24

25-5T4 20.6 22.324 4 73 1252 3085 37 40 96 64 12 52 5.5 9.5 5.5 24
25-6T3

6 3.969
25.8 21.744 3 56 1272 2762 38 42 89 65 12 53 5.5 9.5 5.5 24

25-6T4 25.8 21.744 4 75 1628 3682 38 42 109 65 12 53 5.5 9.5 5.5 24
25-10T3 10 4.763 26 21.132 3 49 1643 3265 47 51 140 74 15 60 6.6 11 6.5 24
28-5T5

28
5 3.175 28.6 25.324 5 86 1619 4404 45 50 110 74 12 62 5.5 9.5 5.5 24

28-10T4 10 4.763 29 24.132 4 70 2199 4969 45 50 150 74 12 61 6.6 11 6.5 24
32-2.5T6

32

2.5 2.000 32.2 30.136 6 97 928 3339 45 51 106 74 12 62 5.5 9.5 5.5 24
32-5T3

5
3.175

32.6 29.324 3 64 1117 3081 44 48 78 74 12 60 6.6 11 6.5 24
32-5T4 32.6 29.324 4 82 1431 4108 44 48 96 74 12 60 6.6 11 6.5 24
32-5T6 32.6 29.324 6 121 2027 6162 44 48 118 74 12 60 6.6 11 6.5 24
32-5.08T4 5.08 32.6 29.324 4 82 1430 4108 44 48 96 74 12 60 6.6 11 6.5 24
32-6T3

6 3.969
32.8 36.856 3 65 1446 3620 45 50 89 76 12 62 6.6 11 6.5 24

32-6T4 32.8 36.856 4 84 1852 4826 45 50 109 76 12 62 6.6 11 6.5 24
32-6T6 32.8 36.856 6 125 2625 7239 45 50 137 76 12 62 6.6 11 6.5 24
32-8T3

8 4.763
33 37.868 3 68 1810 4227 47 52 110 78 16 64 6.6 11 6.5 24

32-8T4 33 37.868 4 82 2317 5635 47 52 136 78 16 64 6.6 11 6.5 24
32-10T3

10 6.350
33.4 39.89 3 68 2539 5327 51 56 129 82 16 68 6.6 11 6.5 24

32-10T4 33.4 39.89 4 82 3252 7102 51 56 155 82 16 68 6.6 11 6.5 24
40-5T4

40

5 3.175
40.6 37.324 4 99 1599 5280 51 54 96 80 16 66 6.6 11 6.5 24

40-5T6 40.6 37.324 6 146 2265 7919 51 54 122 80 16 66 6.6 11 6.5 24
40-6T4

6 3.969
40.8 36.744 4 100 2136 6420 53 56 113 88 16 72 9 14 8.5 30

40-6T6 40.8 36.744 6 148 3028 9630 53 56 141 88 16 72 9 14 8.5 30
40-8T4

8 4.763
41 36.132 4 102 2728 7596 55 60 136 92 16 75 9 14 8.5 30

40-8T6 41 36.132 6 150 3866 11394 55 60 178 92 16 75 9 14 8.5 30
40-10T3

10

6.350

41.4 34.91 3 76 2959 7069 60 65 133 96 16 80 9 14 8.5 30
40-10T4 41.4 34.91 4 101 3789 9426 60 65 155 96 16 80 9 14 8.5 30
40-10T5 10 41.4 34.91 5 119 4590 1178 60 65 192 96 16 80 9 14 8.5 30
40-12T3

12
41.4 34.91 3 73 2958 7069 58 60 160 96 18 80 9 14 8.5 30

40-12T4 41.4 34.91 4 101 3789 9425 58 60 186 96 18 80 9 14 8.5 30

ØD-0.1
-0.3ØDg6

ØF

30°

30°

1/8PT
OIL HOLE

Ø
X

Ø
Y

L±1.5

ST

Z
BCD E

ØD-0.1
-0.3

Remark : Stiffness values listed above are derived from theoretical formula while preload is 10% of dynamic load rating.



S99TE17-1212 59

TYPE

 Model

Size
Ball
Dia.

PCD RD Circuits
Stiffness
kgf / µm

K

Dynamic
Load

1x106 revs
C (kgf)

Static
 Load

Co (kgf )

Nut Flange Bolt Fit

Nominal
Dia.

Lead D L F T BCD-E X Y Z S

45-10T4
45

10 7.144 46.6 39.299 4 108 4683 11930 68 70 160 110 18 90 11 17.5 11 30
45-12T3 12 6.350 46.4 39.91 3 80 3115 7952 68 70 183 110 16 90 11 17.5 11 30
45-16T3 16 7.144 46.6 39.299 3 82 3656 8947 68 70 183 110 16 90 11 17.5 11 30
50-5T4

50

5 3.175
50.6 47.324 4 121 1757 6745 62 65 96 96 16 80 9 14 8.5 30

50-5T6 50.6 47.324 6 177 2490 10117 62 65 122 96 16 80 9 14 8.5 30
50-6T4

6 3.969
50.8 46.744 4 123 2388 8250 64 68 113 100 16 84 9 14 8.5 30

50-6T6 50.8 46.744 6 179 3384 12375 64 68 147 100 16 84 9 14 8.5 30
50-8T4

8 4.763
51 46.132 4 122 2998 9578 65 70 136 102 16 85 9 14 8.5 30

50-8T6 51 46.132 6 178 4249 14367 65 70 178 102 16 85 9 14 8.5 30
50-10T3

10 6.350
51.4 44.91 3 95 3397 9256 69 74 135 114 18 92 11 17.5 11 40

50-10T4 51.4 44.91 4 124 4350 12341 69 74 157 114 18 92 11 17.5 11 40
50-10T6 51.4 44.91 6 184 6165 18511 69 74 203 114 18 92 11 17.5 11 40
50-12T3

12 7.938
51.8 43.688 3 94 4420 11047 73 78 158 118 18 96 11 17.5 11 40

50-12T4 51.8 43.688 4 124 5660 14730 73 78 184 118 18 96 11 17.5 11 40
63-6T4

63

6 3.969
63.8 59.744 4 148 2674 10542 78 80 115 119 18 98 11 17.5 11 40

63-6T6 63.8 59.744 6 220 3704 15813 78 80 143 119 18 98 11 17.5 11 40
63-8T4

8 4.763
64 59.132 4 152 3395 12541 79 82 138 122 18 100 11 17.5 11 40

63-8T6 64 59.132 6 222 4812 18811 79 82 180 122 18 100 11 17.5 11 40
63-10T4

10 6.350
64.4 57.91 4 158 4860 15858 82 88 159 134 20 110 14 20 13 40

63-10T6 64.4 57.91 6 228 6887 23786 82 88 205 134 20 110 14 20 13 40
63-12T4

12 7.938
64.8 56.688 4 152 6479 19293 86 92 186 138 20 114 14 20 13 40

63-12T6 64.8 56.688 6 224 9182 28939 86 92 242 138 20 114 14 20 13 40
80-10T4

80

10 6.350
81.4 74.91 4 190 5559 21118 99 105 172 152 20 127 14 20 13 40

80-10T6 81.4 74.91 6 277 7879 31677 99 105 214 152 20 127 14 20 13 40
80-12T4

12 7.938
81.8 73.688 4 192 7430 25681 103 110 190 170 24 138 18 26 17.5 50

80-12T6 81.8 73.688 6 280 10530 38521 103 110 246 170 24 138 18 26 17.5 50
80-16T3

16
9.525

82.2 72.466 3 188 9663 31622 108 115 208 174 24 143 18 26 17.5 50
80-16T4 82.2 72.466 4 254 12375 42162 108 115 244 174 24 143 18 26 17.5 50
80-20T3

20
82.2 72.466 3 189 9663 31622 108 115 250 174 24 143 18 26 17.5 50

80-20T4 82.2 72.466 4 248 12375 42162 108 115 296 174 24 143 18 26 17.5 50
100-12T4

100

12 7.938
101.8 93.688 4 206 8306 33001 123 130 190 190 24 158 18 26 17.5 50

100-12T6 101.8 93.688 6 343 11772 49502 123 130 246 190 24 158 18 26 17.5 50
100-16T4

16
9.525

102.2 92.466 4 212 13569 53161 135 135 244 194 24 163 18 26 17.5 60
100-16T6 102.2 92.466 6 276 19230 79741 135 135 318 194 24 163 18 26 17.5 60
100-20T4 20 102.2 92.466 4 300 13569 53161 135 135 296 194 24 163 18 26 17.5 60

Remark : Stiffness values listed above are derived from theoretical formula while preload is 10% of dynamic load rating.

fdi 

ØD-0.1
-0.3ØDg6

ØF

30°

30°

1/8PT
OIL HOLE

Ø
X

Ø
Y

L±1.5

ST

Z
BCD E

ØD-0.1
-0.3



S99TE17-121260

TYPErdi 

Model

Size
Ball
Dia.

PCD RD Circuits
Stiffness
kgf / µm

K

Dynamic
Load

1x106 revs
C (kgf)

Static
 Load

Co (kgf )

Nut Keyway

Nominal
Dia.

Lead D L K W H

16-5T3
16 5

3.175

16.6 13.324 3 20 731 1331 28 30 72 20 3 1.8
16-5T4 16.6 13.324 4 23 936 1775 28 30 85 20 3 1.8
20-5T3

20
5

20.6 17.324 3 39 852 1767 32 34 75 20 3 1.8
20-5T4 20.6 17.324 4 54 1091 2356 32 34 85 20 3 1.8
20-6T3

6 3.969
20.8 16.744 3 39 1091 2081 34 36 87 20 4 2.5

20-6T4 20.8 16.744 4 54 1398 2774 34 36 103 25 4 2.5
25-5T3

25
5 3.175

25.6 22.324 3 55 977 2314 37 40 75 20 4 2.5
25-5T4 25.6 22.324 4 73 1252 3085 37 40 85 20 4 2.5
25-6T3

6 3.969
25.8 21.744 3 56 1272 2762 38 42 87 20 4 2.5

25-6T4 25.8 21.744 4 75 1628 3682 38 42 103 25 4 2.5
32-5T3

32

5 3.175
32.6 29.324 3 64 1117 3081 44 48 75 20 4 2.5

32-5T4 32.6 29.324 4 82 1431 4108 44 48 85 20 4 2.5
32-5T6 32.6 29.324 6 121 2027 6162 44 48 105 25 4 2.5
32-6T3

6 3.969
32.8 28.744 3 65 1446 3620 45 50 87 20 5 3

32-6T4 32.8 28.744 4 84 1852 4826 45 50 103 25 5 3
32-6T6 32.8 28.744 6 125 2625 7239 45 50 127 32 5 3
32-8T3

8 4.763
33 28.132 3 68 1810 4227 47 52 109 25 5 3

32-8T4 33 28.132 4 82 2317 5635 47 52 127 25 5 3
32-10T3

10 6.350
33.4 26.91 3 68 2539 5327 51 56 135 25 6 3.5

32-10T4 33.4 26.91 4 82 3252 7102 51 56 155 32 6 3.5
40-5T4

40

5 3.175
40.6 37.324 4 99 1599 5280 51 54 85 20 4 2.5

40-5T6 40.6 37.324 6 146 2265 7919 51 54 105 25 4 2.5
40-6T4

6 3.969
40.8 36.744 4 100 2136 6420 53 56 103 25 5 3

40-6T6 40.8 36.744 6 148 3028 9630 53 56 127 32 5 3
40-8T4

8 4.763
41 36.132 4 102 2728 7596 55 60 127 25 5 3

40-8T6 41 36.132 6 150 3866 11394 55 60 161 40 5 3
40-10T3

10 6.350
41.4 34.91 3 76 2959 7069 60 65 135 25 6 3.5

40-10T4 41.4 34.91 4 101 3789 9426 60 65 155 32 6 3.5

ØDg6ØDg6

H

KK

L±1.5

W
P

9

Remark : Stiffness values listed above are derived from theoretical formula while preload is 10% of dynamic load rating.



S99TE17-1212 61

TYPE

Model

Size
Ball
Dia.

PCD RD Circuits
Stiffness
kgf / µm

K

Dynamic
Load

1x106 revs
C (kgf)

Static
 Load

Co (kgf )

Nut Keyway

Nominal
Dia.

Lead D L K W H

50-5T4

50

5 3.175
50.6 47.324 4 121 1757 6745 62 65 85 20 4 2.5

50-5T6 50.6 47.324 6 177 2490 10117 62 65 105 25 4 2.5
50-6T4

6 3.969
50.8 46.744 4 123 2388 8250 64 68 103 25 5 3

50-6T6 50.8 46.744 6 179 3384 12375 64 68 127 32 5 3
50-8T4

8 4.763
51 46.132 4 122 2998 9578 65 70 127 32 5 3

50-8T6 51 46.132 6 178 4249 14367 65 70 161 40 5 3
50-10T3

10 6.350
51.4 44.91 3 95 3397 9256 69 74 135 32 6 3.5

50-10T4 51.4 44.91 4 124 4350 12341 69 74 155 32 6 3.5
50-10T6 51.4 44.91 6 184 6165 18511 69 74 197 40 6 3.5
50-12T3

12 7.938
51.8 43.688 3 94 4420 11047 73 78 161 40 6 3.5

50-12T4 51.8 43.688 4 124 5660 14730 73 78 185 40 6 3.5
63-6T4

63

6 3.969
63.8 59.744 4 148 2614 10542 78 80 106 25 6 3.5

63-6T6 63.8 59.744 6 220 3704 15813 78 80 130 32 6 3.5
63-8T4

8 4.763
64 59.132 4 152 3395 12541 79 82 131 32 6 3.5

63-8T6 64 59.132 6 222 4812 18811 79 82 165 40 6 3.5
63-10T4

10 6.350
64.4 57.91 4 158 4860 15858 82 88 160 32 8 4

63-10T6 64.4 57.91 6 228 6887 23786 82 88 202 40 8 4
63-12T4

12 7.938
64.8 56.688 4 152 6479 19293 86 92 185 40 8 4

63-12T6 64.8 56.688 6 224 9182 28939 86 92 238 50 8 4
63-20T4 20 9.525 65.2 55.466 4 189 10657 31251 90 95 260 50 8 4
80-10T4

80

10 6.350
81.4 74.91 4 190 5559 21118 99 105 160 32 8 4

80-10T6 81.4 74.91 6 277 7879 31677 99 105 202 40 8 4
80-12T4

12 7.938
81.8 73.688 4 192 7430 25681 103 110 185 40 8 4

80-12T6 81.8 73.688 6 280 10530 38521 103 110 238 50 8 4
80-16T3

16
9.525

82.2 72.466 3 188 9663 31622 108 115 200 40 10 5
80-16T4 82.2 72.466 4 254 12375 42162 108 115 236 50 10 5
80-20T3

20
82.2 72.466 3 189 9663 31622 108 115 245 50 10 5

80-20T4 82.2 72.466 4 248 12375 42162 108 115 289 63 10 5
100-12T4

100

12 7.938
101.8 93.688 4 206 8306 33001 123 130 185 40 8 4

100-12T6 101.8 93.688 6 343 11772 49502 123 130 238 50 8 4
100-16T4

16
9.525

102.2 92.466 4 212 13569 53161 125 135 236 50 10 5
100-16T6 102.2 92.466 6 276 19230 79741 125 135 310 63 10 5
100-20T4 20 102.2 92.466 4 300 13569 53161 125 135 289 63 10 5

Remark : Stiffness values listed above are derived from theoretical formula while preload is 10% of dynamic load rating.

rdi 

ØDg6ØDg6

H

KK

L±1.5

W
P

9











S99TE17-121266

TYPE

Model

Size
Ball
Dia.

PCD RD Circuits
Stiffness
kgf / µm

K

Dynamic
Load

1x106 revs
C (kgf)

Static
 Load

Co (kgf )

Flange Bolt

Nominal
Dia.

Lead D L F T BCD-E X Y Z

20-5T3

20
5 3.175

20.6 17.324 3 39 852 1767 34 100 58 30 46 5.5 9.5 5.5
20-5T4 20.6 17.324 4 54 1091 2356 34 110 58 30 46 5.5 9.5 5.5
20-6T3

6 3.969
20.8 16.744 3 39 1091 2081 36 111 58 29 46 5.5 9.5 5.5

20-6T4 20.8 16.744 4 54 1398 2774 36 127 58 29 46 5.5 9.5 5.5
25-5T3

25
5 3.175

25.6 22.324 3 55 977 2314 40 100 63 30 51 5.5 9.5 5.5
25-5T4 25.6 22.324 4 73 1252 3085 40 110 63 30 51 5.5 9.5 5.5
25-6T3

6 3.969
25.8 21.744 3 56 1272 2762 40 111 63 29 51 5.5 9.5 5.5

25-6T4 25.8 21.744 4 75 1628 3682 40 127 63 29 51 5.5 9.5 5.5
32-5T3

32

5 3.175
32.6 29.324 3 64 1117 3081 48 100 75 30 61 6.6 11 6.5

32-5T4 32.6 29.324 4 82 1431 4108 48 110 75 30 61 6.6 11 6.5
32-6T3

6 3.969
32.8 28.744 3 65 1446 3620 50 111 75 29 61 6.6 11 6.5

32-6T4 32.8 28.744 4 84 1852 4826 50 127 75 29 61 6.6 11 6.5
32-8T3

8 4.763
33 28.132 3 68 1810 4227 52 139 84 35 68 9 14 8.5

32-8T4 33 28.132 4 82 2317 5635 52 157 84 35 68 9 14 8.5
32-10T3

10 6.350
33.4 26.91 3 68 2539 5327 56 165 88 35 70 9 14 8.5

32-10T4 33.4 26.91 4 82 3252 7102 56 185 88 35 70 9 14 8.5
40-5T4

40

5 3.175
40.6 37.324 4 99 1599 5280 54 115 90 35 72 9 14 8.5

40-5T6 40.6 37.324 6 146 2265 7919 54 135 90 35 72 9 14 8.5
40-6T4

6 3.969
40.8 36.744 4 100 2136 6420 56 133 90 35 72 9 14 8.5

40-6T6 40.8 36.744 6 148 3028 9630 56 157 90 35 72 9 14 8.5
40-8T4

8 4.763
41 36.132 4 102 2728 7596 60 157 94 35 76 9 14 8.5

40-8T6 41 36.132 6 150 3866 11394 60 191 94 35 76 9 14 8.5
40-10T3

10 6.350
41.4 34.91 3 76 2529 7069 62 175 104 45 82 11 17.5 11

40-10T4 41.4 34.91 4 101 3789 9426 62 195 104 45 82 11 17.5 11
50-5T4

50

5 3.175
50.6 47.324 4 121 1757 6745 65 115 100 35 82 9 14 8.5

50-5T6 50.6 47.324 6 177 2490 10117 65 135 100 35 82 9 14 8.5
50-6T4

6 3.969
50.8 46.744 4 123 2388 8250 68 136 100 38 82 9 14 8.5

50-6T6 50.8 46.744 6 179 3384 12375 68 160 100 38 82 9 14 8.5
50-8T4

8 4.763
51 46.132 4 122 2998 9578 70 165 112 43 90 11 17.5 11

50-8T6 51 46.132 6 178 4249 14367 70 199 112 43 90 11 17.5 11
50-10T3

10 6.350
51.4 44.91 3 95 3397 9256 74 175 114 45 92 11 17.5 11

50-10T4 51.4 44.91 4 124 4350 12341 74 195 114 45 92 11 17.5 11
50-10T6 51.4 44.91 6 184 6165 18511 74 235 114 43 92 11 17.5 11
50-12T3

12 7.938
51.8 43.688 3 94 4420 11047 75 203 121 49 97 14 20 13

50-12T4 51.8 43.688 4 124 5660 14730 75 227 121 49 97 14 20 13

ØD-0.1
-0.3

T

OIL HOLE
1/8PT

BCD E

30°

30°

ØF

ØDg6

Ø
X

Ø
Y

Z

L±1.5

Remark : Stiffness values listed above are derived from theoretical formula while preload is 10% of dynamic load rating.

P fdi 



S99TE17-1212 67

TYPE

ØD-0.1
-0.3

T

OIL HOLE
1/8PT

BCD E

30°

30°

ØF

ØDg6

Ø
X

Ø
Y

Z

L±1.5

P fdi 

Model

Size
Ball
Dia.

PCD RD Circuits
Stiffness
kgf / µm

K

Dynamic
Load

1x106 revs
C (kgf)

Static
 Load

Co (kgf )

Flange Bolt

Nominal
Dia.

Lead D L F T BCD-E X Y Z

63-6T4

63

6 3.969
63.8 59.744 4 148 2614 10542 80 142 122 44 100 11 17.5 11

63-6T6 63.8 59.744 6 220 3704 15813 80 166 122 44 100 11 17.5 11
63-8T4

8 4.763
64 59.132 4 152 3395 12541 82 165 124 43 102 11 17.5 11

63-8T6 64 59.132 6 222 4812 18811 82 199 124 43 102 11 17.5 11
63-10T4

10 6.350
64.4 57.91 4 158 4860 15858 85 205 131 55 107 14 20 13

63-10T6 64.4 57.91 6 228 6887 23786 85 245 131 53 107 14 20 13
63-12T4

12 7.938
64.8 56.688 4 152 6479 19293 90 230 136 52 112 14 20 13

63-12T6 64.8 56.688 6 224 9182 28939 90 280 136 52 112 14 20 13
80-10T4

80

10 6.350
81.4 74.91 4 190 5559 21118 105 205 151 55 127 14 20 13

80-10T6 81.4 74.91 6 277 7879 31677 105 245 151 53 127 14 20 13
80-12T4

12 7.938
81.8 73.688 4 192 7430 25681 110 230 156 52 132 14 20 13

80-12T6 81.8 73.688 6 280 10530 38521 110 280 156 52 132 14 20 13
80-20T3

20 9.525
82.2 72.466 3 189 9663 31622 115 301 173 65 143 18 26 17.5

80-20T4 82.2 72.466 4 248 12375 42162 115 346 173 66 143 18 26 17.5
100-10T6

100
10 6.350 101.4 94.91 6 236 8662 40469 125 245 171 53 147 14 20 13

100-12T6 12
9.525

102.2 92.466 6 343 19230 79741 130 292 188 64 158 18 26 17.5
100-20T4 20 102.2 92.466 4 300 13569 53161 135 356 205 76 169 22 32 21.5

Remark : Stiffness values listed above are derived from theoretical formula while preload is 10% of dynamic load rating.
















































































































































































































































