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Ballscrews, also called a ball bearing screws, recirculating ballscrews, etc., consist of a screw spindle and a nut
integrated with balls and the balls’ return mechanism, return tubes or return caps. Ballscrews are the most common
type of screws used in industrial machinery and precision machines. The primary function of a ballscrew is to convert
rotary motion to linear motion or torque to thrust, and vice versa, with the features of high accuracy, reversibility and
efficiency. HIWIN provides a wide range of ballscrews to satisfy your special requirements.

The combination of state-of-the-art machining technology, manufacturing experiences, and engineering expertise
makes HIWIN ballscrew users “High-Tech Winners”. HIWIN uses precise procedures to create exact groove profiles,
either by grinding or precision rolling. Accurate heat treatment is also used to ensure the hardness of our ballscrews.
These result in maximum load capacity and service life.

HIWIN precision ballscrews provide the most smooth and accurate movement, together with low drive torque,
high stiffness and quiet motion with predictable lengthened service life. HIWIN rolled ballscrews also provide smooth
movement and long life for general applications with less precision in lower price. HIWIN has modern facilities, highly
skilled engineers, quality manufacturing and assembly processes, and uses quality materials to meet your special
requirements.

It is our pleasure to provide you with the technical information and selection procedure to choose the right
ballscrews for your applications through this catalogue.

‘

2.1 Characteristics of HIWIN Ballscrews

There are many benefits in using HIWIN ballscrews, such as high efficiency and reversibility, backlash elimination,
high stiffness, high lead accuracy, and many other advantages. Compared with the contact thread lead screws as shown
in (Fig. 2.1), a ballscrew add balls between the nut and spindle. The sliding friction of the conventional screws is thus
replaced by the rolling motion of the balls. The basic characteristics and resultant benefits of HIWIN ballscrews are
listed in more details as follows:

Ballscrew ACME Screw

mz T

—O=0=0=-0=-0=0-

AEpuL T T
LT L
W
5 _

Fig 2.1 Basic configuration of ballscrews and contact thread lead screws
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(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.

100 100 100
| | = p=0.003 —— p=0.003 | —
% | = % = — % ———
7 e & 50
80 80 N = 80 9 W
Lingarlo Rotary Motion 7 I /
-7 £ y -7 ‘ — 70
= i ‘ = i / Ball Screws = i I Ball Screws
—_ T T — pu—
A LT
2 5 | B i 2 50 Ik = 2 5 H/
o / otary to Linear Motion @ // K] ’ I /
2 40 / —— = 40 — 2 40
5 — 5 |l . 5 o U
* 30 * a0 / L] * 30 | .
— conventional 2
20 Conventional 20 lead screw 20
10 lead screw 10 | | 10 cﬁenavdezgfer‘vjt
. | 0 | | o L '
0° 1° 2° 3° 4° 5° 6° 7° 8° 9° 10° 0° 1° 2° 3° 4° 5° 6° 7° 8° 9° 10° 0° 1° 2° 3° 4° 5° 6° 7° 8° 9° 10°
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for common transmission for reverse transmission

Fig 2.2 Mechanical efficiency of ballscrews

(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.

45 45° 45°

) ) 1

Va

Semi Circular Type Gothic Type

Fig2.3 Typical contact types for ballscrews

(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
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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 1x10¢ 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.

/‘%?0 H-MAG:20 Y-MAG:20 § & 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
180.0 231 \ 0.0
- 3p - No. code symbol actual
W 32 292 X: 0.1816 mm  Z: 0.1980mm  RC: 3.4438 mm
7 ) 32 292 X:-0.1911mm  Z: 0.2022mm  RC: 3.4532mm
32 292 X:-2.1464mm  Z:-2.3399 mm A :-42.5259 mm
~T | 32 292 X: 21799 mm  Z:-2.3084mm A : 43.3615mm
N = , 32 292 X:-0.0000mm  Z:-0.0000mm  RC: 3.1750 mm
g § %o *Original point set

Fig 2.4 Balltrack checking by HIWIN profile tracer

HIWIN Ball Screw Torque Test Report

Shaft No. : 113H-3-R1 Lead (mm) : 5 Date : 08/21/1997
4
3 MAX 2.92
A 2.62
—_ 2 +— <M|N 2.16
£
S R
(=2}
X
— 0
[0}
3
Sl
= MAX -1.89
= 1z
MAAN AN A -2.41
3 MIN -2.74
4 -
| | | |
-5 T T T T
0 150 300 450 600 750

Distance [ mm )

Fig 2.5 HIWIN preload checking diagram
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(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

|
[RED
i

|

|

|

Fig 2.6 All-electric injection molding machine

|
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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3.1 Standard Ballscrew Spindle

HIWIN recommends our standard regular ballscrews for your design. However, high lead, miniature or other special
types of ballscrews, may also be available upon your request. Table 3.1 shows the standard ballscrew spindles which are
available.

3.2 Nut Configuration

(1) Type of return tube design @m{

PR,

HIWIN ballscrews have three basic ball recirculation designs. The first, hel
called the external recirculation type ballscrew, consists of the screw spindle,

the ball nut, the steel balls, the return tubes and the fixing plate. The steel balls Fig3.1 External recirculation type
are introduced into the space between the screw spindle and the ball nut. The nut with return tubes
balls are diverted from the balltrack and carried back by the ball guide return
tube form a loop. Since the return tubes are located outside the nut body, this
type is called the external recirculation type ballscrew Fig. 3.1.

The second design, called the internal recirculation type ballscrew,
consists of the screw spindle, the ball nut, the steel balls and the ball return
caps. The balls make only one revolution around the screw spindle. The circuit

is closed by a ball return cap in the nut allowing the balls to cross over adjacent Fig3.2 Internal recirculation type
ball tracks. Since the ball return caps are located inside the nut body, this is nut with return caps
called the internal recirculation type ballscrew Fig. 3.2.

The third design is called endcap recirculation type ballscrew Fig.. 3.3.

The basic design of this return system is the same as the external
recirculation type nut Fig. 3.4 except that the return tube is made inside the nut
body as a through hole. The balls in this design traverse the whole circuit of
the balltracks within the nut length. Therefore, a short nut with the same load

Fig3.3 Endcap recirculation type

capacity as the conventional design can be used. nut with return system
Table 3.1: HIWIN standard ballscrew spindle and lead unit : mm
Type Miniature Regular High lead Super High Lead

die lead| 151 2 [ 25| 3 3175 4 |423| 5 [5.08| 6 |635( 8 10 | 12 (12,7 16 | 20 | 24 | 25 |25.4| 32 | 40 | 50
6 G G G
8 G G G G G
10 G G G G G G
12 G G G G G G
15 G G
16 G G G G G G G G G
20 G G G G G G G G G G
22 G G
25 G G G G G G G G G G G G G
28 G G G G G G
32 G G G G G G G G G G G G G G
36 G G G G G
40 G G G G G G G G G G G G G G G G
45 G G G G
50 G G G G G G G G G G G G
55 G G G G
63 G G G G G G G G G G
70 G G G
80 G G G G G
100 G G G

*G : Precision ground grade ballscrews, either left-hand or right-hand screws are available.
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(2) Type of nuts

The type of nuts to select depends on the application requirements. HIWIN standard nuts are classified by three
letters as follows (see also Chapter 5 for details):

Flange Type (F) Round Type (R)

Single-Nut (S) Double-Nut (D) Single-Nut (S) Double-Nut (D)
| | | | | |
Internal Return Cap (1) External Return Tube  Endcap (H) Internal Return Cap (1) External Return Tube  Endcap (H)
Tube within Tube above Tube within Tube above
the Nut Dia. (W) the Nut Dia. (V) the Nut Dia. (W) the Nut Dia. (V)

* Other types of nut shape can also be made upon your design.
* The special high-lead double-start nut is classified by adding D in front of the above three letters.
e The compression preload nut is classified by adding P in front of the above three letters.
¢ The offset pitch preload single nut is classified by adding O in front of the above letters.
Examples :
RDI means round type, double nut with internal return caps.
FSW means flange type, single nut with external return tube within the nut diameter.
DFSV means two-start, flange, single nut with external return tube above the nut diameter.

(3) Number of circuits

The HIWIN nomenclature for the number of circuits in the ballnut is described as follows:
For the external type design:
A : 1.5 turns per circuit
B : 2.5 turns per circuit
C : 3.5 turns per circuit
D : 4.5 turns per circuit
E : 5.5 turns per circuit
For the internal type design:
T:1.0 turn per circuit
For end cap type design:
U : 2.8 turns per circuit (high lead)
S : 1.8 turns per circuit (super high lead)
V: 0.7 turns per circuit (extra high lead)

For Super S Series: Fig 3.4 Circuit for external return tube
K: 1 turn per circuit

Example :

B2 : designates 2 external return tube ball circuits. Each circuit has
2.5turns.

T3 : designates 3 internal return ball circuits. Each circuit has a
maximum of 1 turn.

S4 : designates 4 internal return ball circuits. Each circuit has 1.8
turns.

K5 : designates 5 internal return ball circuits. Each circuit has 1 turn.
HIWIN recommends that number of circuits for the external type design Fig 3.5 Circuit for internal return cap
be 2 for 2.5 or 3.5 turns ( that is, B2 or C2), and 3, 4 or 6 circuits for the
internal type. Those shapes are shown in Fig. 3.4 and Fig. 3.5.
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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. 3.6.

Spindle end journal configurations

The most popular journal configurations are shown in Fig. 3.7.
Table 3.2 lists the recommended dimensions and the bearings for the configurations of Fig. 3.7.

Table 3.2 Dimension for spindle ends

Recommended Bearing
Model | d1 | d5 | dé d7 d8 E L3 L4 L5 Lé L7 L8 L9 | L10 | L11 [ L12 | L13 bxt1 LI YA

DIN625 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 | 115 | 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 1" 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 | 135 | 68 82 100 | 28 20 18 6.0x3.5 6204 7602020TVP
32 32 | 25 |23.9 [ M25x1.5 20 - 27 15 b4 60 [ 135 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 | M4Ox1.5 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 4b 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

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

O] -O-

DIN 625 DIN 628 DIN 720
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Fig 3.6 Recommended mounting methods for the ballscrew end journals

Fig 3.7 Configurations of spindle ends
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4.1 Fundamental Concepts for Selection & Installation

(1) A ballscrew must be thoroughly cleaned in white spirit and oil to protect against corrosion. Trichloroethylene is an
acceptable degreasing agent, ensuring the ball track free from dirt and damage (paraffin is not satisfactory). Great
care must be taken to ensure that the ball track is not struck by a sharp edged component or tool, and metallic debris
does not enter the ball nut (Fig. 4.1).

(2) Select a suitable grade ballscrew for the application (ref. Table 4.5). Install with corresponding mounting disciplines.
That is, precision ground ballscrews for CNC machine tools demand accurate alignment and precision bearing
arrangement, where the rolled ballscrews for less precision applications, such as packaging machinery, require less
precise support bearing arrangement.

It is especially important to eliminate misalignment between the bearing housing center and the ballnut center, which
would result in unbalanced loads (Fig. 4.2). Unbalanced loads include radial loads and moment loads (Fig. 4.2a). These
can cause malfunction and reduce service life (Fig.4.2b).

~

Fig 4.1 Carefully clean and protect Fig 4.2 Oil lubrication method. Fig 4.3 Carefully protect the nut
1.0
< 09 Ballnut- FSWXB2
E = Specifications :
=3 0:8 Spindle dia : 40 mm
E E 0.7 Lead : 10 mm
=5 Ball dia : 6.35 mm
15 o0s Radial play : 0.05 mm
" Conditions :
2 0.5 [~ Axial force Fa : 300 kgf
@© i i -
Radial load Moment load é 0.4 = Rediat disptacement: 0 mm
E 0.3 |-
H 2
//:/"w_/_" ” w 7 e— g 02
AAARVRVR A0 lllllll I“ 2l
WY LD
—p| 1 Assembly inclination (10*rad )
Fig 4.2(a) Unbalance load caused by misalignment of the Fig 4.2(b) The effect on service life of a radial load
support bearings and nut brackets, inaccurate caused by misalignment

alignment of the guide surface, inaccurate
angle or alignment of the nut mounting surface
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(3] To achieve the ballscrews’” maximum life, recommend the use of antifriction bearing oils.Oil with graphite and
MO0S2 additives must not be used. The oil should be maintained over the balls and the balltracks.

(4) Oil mist bath or drip feeds are acceptable. However, direct application to the ball nut is recommended (Fig. 4.3).

(5) Select a suitable support bearing arrangement for the screw spindle. Angular contact ball bearings (angle=60°) are
recommended for CNC machinery. Because of higher axial load capacity and ability to provide a clearance-free or
preloaded assembly (Fig. 4.4).

INM%) (] QI T TOT
[T (TS (GTITOTY] IO GII%E
Duplex DF Triplex DTF Quadruplex DTDF Quadruplex DTDB

Fig 4.4 Different arrangement of ballscrew support bearings

(6) A dog stopper should be installed at the end to prevent the nut from over-travelling which results in damage to
ballscrew assembly (Fig 4.5).

(7) In environments contaminated by dust or metallic debris, ballscrews should be protected using telescopic or bellow-
type covers. The service life of a ballscrew will be reduced to about one-tenth normal condition if debris or chips
enter the nut. The bellow type covers may need to have a threaded hole in the flange to fix the cover. Please contact
engineers when special modifications are needed (Fig 4.6).

E% L
| |
I L
=7 3

Fig 4.5 A dog stopper to prevent the nut from over travelling Fig 4.6 Ballscrew protection by telescopic or bellow type covers

(8) If you select an internal recirculation type or an endcap recirculation type ballscrew, one end of the ball thread must
be cut through to the end surface. The adjacent diameter on the end journal must be 0.5 ~ 1.0 mm less than the root
diameter of the balltracks (Fig 4.7).

(9) After heat treating the ballscrew spindle, both ends of the balltracks adjacent to the journal have about 2 to 3 leads left
soft, for the purpose of machining. These regions are shown in (Fig. 4.8) with the mark “ @ ” on HIWIN drawings.

Please contact engineers if special requirements are needed in these regions.

= ) )
= Elle
s &5
o5 TE
£ in0 \

Fig 4.7 Special arrangement for the end journal of an Fig 4.8 The heat treatment range of the ballscrew spindle
internal recirculation screw
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(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. M39) 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. suggests the DIN 509 chamfer as the standard construction for this design (Fig. 4.11).

OO )\

tube

AN Q‘QQQ“ J
A

N

Fig 4.9 The method of separating the nut from the screw Fig 4.10 Chamfer for seating the face of bearing end
spindle

F0.4X0.2DIN509 F0.6X0.3DIN509 F1X0.2DIN509

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

11
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4.2 Ballscrews Selection Procedure

The selection procedure for ballscrews is shown in (Table 4.1) From the known design operation condition, (A) select
the appropriate parameter of ballscrew, (B) follow the selection procedure step by step via the reference formula, and (C)
find the best ballscrew parameters which can be met for the design requirements.

Table 4.1 Ballscrew selection procedure
Step Design operation condition (A} Ballscrew parameter (B) Reference formula(C)
Step 1 Positioning accuracy Lead accuracy Table 5.2
(1) Max. speed of DC motor (Nmax) V max
> Ymax
S (2) Rapid feed rate (Vmax) el (e ¢z Nmax
Total length =
thread length+journal end length
Step 3 Total travel distance Total thread length Thread length =
stroke+nut length+100 mm
(unused thread)
(1) Load condition (%) Mean axial load
S (2) Speed condition (%) Mean speed M7-M10
Step 5 Mean axial force (<1/5 C is the best) Preload M1
(1) Service life expectancy
Step 6 (2) Mean axial load Basic dynamic load M13~M14
(3) Mean speed
(1) Basic dynamic load
Step 7 (2) Ba.LL.screw lead Screw diameter and nut type M31-M33 and dimension table
(3) Critical speed (select some range)
(4) Speed limited by Dm-N value
{;} 'E\ililtlicrgw diameter Stiffness
Step 8 (3) Preloﬁpd (check the best one via lost M34~M40
(4) Dynamic load motion value)
Step 9 (1) Surrounding temperature I:Li;%ilccﬂfyfifgtei\zent and target M41 and 4.6 temperature
(2) Ballscrew length lead (T) rising effect
(1) Stiffness of screw spindle .
Step 10 ) el el Epleeeret Pretension force M45
(1) Max. table speed .
Step 11 | (2) Max. rising time mttf);g”‘:iiftiﬁiuoena”d M19-M28
(3) Ballscrew specification P

|
4.3 Accuracy Grade of HIWIN Ballscrews

Precision ground ballscrews are used in applications requiring high positioning accuracy and repeatability, smooth
movement and long service life. Ordinary rolled ballscrews are used for application grade less accurate but still
requiring high efficiency and long service life. Precision grade rolled ballscrews have an accuracy between that of the
ordinary grade rolled ballscrews and the higher grade precision ground ballscrews. They can be used to replace certain
precision ground ballscrews with the same grade in many applications.

HIWIN makes precision grade rolled ballscrew up to Cé grade. Geometric tolerances are different from those of
precision ground screws (See Chapter 6). Since the outside diameter of the screw spindle is not ground, the set-up
procedure for assembling precision rolled ballscrews into the machine is different from that of ground ones. Chapter 7
contains the entire description of rolled ballscrews.

(1) Accuracy grade

There are numerous applications for ballscrews from high precision grade ballscrews, used in precision
measurement and aerospace equipment, to transport grade ballscrews used in packaging equipment. The quality and
accuracy classifications are described as follows: lead deviation, surface roughness, geometrical tolerance, backlash,
drag torque variation, heat generation and noise level.
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HIWIN precision ground ballscrews are classified to 7 classes. In general, HIWIN precision grade ballscrews are
defined by the so called "’()mp" value see Fig 4.12 and rolled grade ballscrews are defined differently as shown in Chapter 7.

Fig. 4.12 is the lead measuring chart according to the accuracy grade of the ballscrews. The same chart by the DIN
system is illustrated in Fig. 4.13. From this diagram, the accuracy grade can be determined by selecting the suitable
tolerance in Table 4.2. Fig. 4.14 shows HIWIN’s measurement result according to the DIN standard. Table 4.2 shows the
accuracy grade of precision grade ballscrews in HIWIN's specification.The relative international standard is shown in
Table 4.3.

The positioning accuracy of machine tools is selected by e, value with the Vaoop variation. The recommended accuracy
grade for machine applications is shown in Table 4.5. This is the reference chart for selecting the suitable ballscrews in
different application fields.

(2) Axial play (Backlash]

If zero axial play ballscrews (no backlash) are needed, preload should be added and the preload drag torque is
specified for testing purpose. The standard axial play of HIWIN ballscrews is shown in Table 4.4.For CNC machine tools,
lost motion can occur in zero-backlash ballscrews through incorrect stiffness. Please consult our engineers when
determining stiffness and backlash requirements.

(3) Geometrical tolerance
It is crucial to select the ballscrew of the correct grade to meet machinery requirements. Table 4.6 and Fig 4.15 are
helpful for you to determine the tolerance factors, which are based on certain required accuracy grades.

Table 4.2 HIWIN accuracy grade of precision ballscrew Unit: 0.00Tmm
Accuracy Grade co c1 c2 c3 Cé4 Cc5 Cé
U, 3 4 4 6 8 8 8
0, 3.5 5 6 8 12 18 23
Item
Thread length e, . e, V. e, 0. e, U, e, V. e, D, e, D,
above below
- 315 4 3.5 6 5 6 6 12 8 12 12 23 18 23 23
315 400 5 3.5 7 5 7 6 13 10 13 12 25 20 25 25
400 500 6 4 8 5 8 7 15 10 15 13 27 20 27 26
500 630 6 4 9 6 9 7 16 12 16 14 30 23 30 29
630 800 7 5 10 7 10 8 18 13 18 16 35 25 35 31
800 1000 8 6 " 8 " 9 21 15 21 17 40 27 40 35
1000 1250 9 6 13 9 13 10 24 16 24 19 46 30 46 39
1250 1600 " 7 15 10 15 " 29 18 29 22 54 35 54 4h
1600 2000 18 " 18 13 35 21 35 25 65 40 65 51
2000 2500 22 13 22 15 41 24 41 29 77 46 77 59
2500 3150 26 15 26 17 50 29 50 34 93 54 93 69
3150 4000 30 18 32 21 60 35 62 41 115 65 115 82
4000 5000 72 41 76 49 140 77 140 99
5000 6300 90 50 100 60 170 93 170 19
6300 8000 110 60 125 75 210 115 210 130
8000 10000 260 140 260 145
10000 12000 320 170 320 180
Table 4.3 International standard of accuracy grade for ballscrews Unit: 0.00Tmm
Grade co C1 C2 C3 Cé C5 Cé
1SO, DIN 6 12 23 52 210
Vs Jis 3.5 5 8 18 50 210
HIWIN 3.5 5 6 8 12 18 23 50 210
Table 4.4 Standard combination of grade and axial play Unit: 0.00Tmm
Grade co C1 c2 C3 Cé C5 Cé
Axial Play 5 5 5 10 15 20 25
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Table 4.5 Recommended accuracy grade for machine applications

Application grade

AXIS

Accuracy grade

3

4

5

7

PR1

PR2

PR3

CNC Machinery Tools

Lathes

Milling machines
Boring machines

Machine Center

Jig borers

Drilling machines

Grinders

EDM

Wire cut EDM

Laser Cutting Machine

General Machinery

Punching Press

<[ XIN|<[X|<|ICI<|X|IN[<[X|<|X[N|<|X[N|<|XIN|<|X[N|<|X|N|[X

Single Purpose Machines

Wood working Machines

Industrial Robot ( Precision )

Industrial Robot ( General )

Coordinate Measuring Machine

Non-CNC Machine

Transport Equipment

X-Y Table

Linear Actuator

Aircraft Landing Gear

Airfoil Control

Gate Valve

Power steering

Glass Grinder

Surface Grinder

Induction Hardening Machine

Electromachine

All-electric injection molding machine
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: Target point of accumulated lead.

This value is determined by customers’
different application requirements.

: Total reference lead deviation.

Maximum deviation for accumulated
reference lead line over the full length.

: Single lead variation.

: Real accumulated reference lead measured

by laser system.

: Total relative lead deviation.

Maximum deviation of the real accumulated
lead from the real accumulated reference
lead in the corresponding range.

: Lead deviation over path of 300mm.

The above deviation in random 300 mm
within thread length.

Fig 4.12 HIWIN lead measuring curve of precision ballscrew

Overrun
path Le Useful path Lu Le
Total Thread Length L1
Useful path Lu
X
N
N N
N N 300
\ a
= Oy 8
£ N S
iU o
A N \§\
= AN
- 2nrad N
& N
- | AN 5|
e N |7
S o
D ' AN o
f N N=
N e
S

oa

: Average lead deviation over useful path Lu.

A straight line representing the tendency of
the cumulative actual lead.

This is obtained by the least square method
and measured by the laser system. The
value is added by path compensation

over the useful path and the mean travel
deviation.

: Path compensation over useful path Lu.

Selection parameter:This value is
determined by customer and maker
as it depends on different application
requirements.

: Mean travel deviation.
: Lead variation over useful path Lu.
: Lead variation over path of 300 mm.

: Lead variation over 1 rotation.

Fig 4.13 DIN lead measuring curve of precision ballscrew

15
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AVERAGE LEAD DEVIATION OVER USEFUL PATH LU

200.0 400.0 600.0 800.0 1000.0
_ 00 | | | | |
T T T T T

- 5.0 4+
-10.0 +
-15.0 4+
-20.0 +
-25.0 +
-30.0 +
-35.0 4+
-40.0 +
-45.0 4+

Lu| 1125.00
0 =F c | -0.0350
5.0 1 e | 0.0240
eoa|  -0.0305

-60.0

ee,lE):
Lead deviation over useful thread length relative
to the nominal deviation.
(This measurement is made according to DIN standard
69051-3-1).
C(T) - e,(Ep) < e, [Ea) < C(T) + ¢,[E,)

LEAD VARIATION OVER PATH OF 300MM

200.0 400.0 600.0 800.0 1000.0
| | | | |
- 00 T T T T T
- 50 +
-10.0 +
-15.0 +
-20.0 +
L, [ 1125.00
-25.0 1 Usgep|  0.0120
-30.0 Uso0a|  0.0040

* Usgoa@300a) :

©

p

€oa

D300p

| |Ysma

Relative lead variation in random 300mm length within

thread length.

(This measurement is made according to DIN standard 69051-3-3).

Danoa (Ba000) < Uso0p [eSOUp]

Fig 4.14 Lead accuracy measuring chart from dynamic laser measurement equipment according to DIN 69051 standard
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600.0 800.0 1000.0
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Ly 1125.00

Uup|  0.0190
Uua| _ 0.0040

Vup

*Vy,le,):

Total relative lead variation over useful thread length.
(This measurement is made according to DIN standard 69051-3-2).
V,ale) sv,(e)

5.0
- 0.0

LEAD VARIATION OVER 1 ROTATION

I I = | | | | | |

- 5.0
-10.0 —
-15.0
-20.0 +
-25.0 =
-30.0 +
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20 40 60
s ———
Lu | 1125.00
v?"D 0.0120 ——
Uzra| 0.0040 2urad

° UZﬂa[eZT[B] :

Single lead variation over 2p.
(This measurement is made according to DIN standard 69051-3-4).
UZna[ezrla] = Uan[eznp]

MACHINE TABLE

-

I

(a) BEARING
(b) HOUSING
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L
]

3eARING AT
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Fig 4.15 Geometrical tolerance of HIWIN precision ground ballscrew
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Table 4.6 Tolerance table and measurement method for HIWIN precision ballscrews

T1: True running deviation of external diameter
relative to AA" (This measurement is made
according to DIN 69051 and JIS B1192)

Nominal refer-
Diameter ence Tip Lum ]
o | i | length For HIWIN tolerance class
above | upto L5 0 1 234 (5|6]7
6 12 80
12 25 160
25 50 315 | 20| 20| 20| 23|25 28]32] 40
50 | 100 630
100 | 200 | 1250
Towax [pm 1 (for L, 2 4L5)
Lt/do For HIWIN tolerance class
Ls Ls
above up to 0 1 2 (3|4 ([5]6 7
A A 40 40 | 40 | 40 | 45| 50 | 60 | 64 | 80
- 40 60 60 | 60| 60 | 70 | 75 | 85 | 96 |120
= g 60 80 100100 | 100 115|125 [ 140 | 160 | 200
= 80 100 160|160 | 160 | 180 | 200 | 220 | 256 | 320
T2: Run out deviation of bearing relative to AA’
(This measurement is made according to
IMP_A
DIN 69051 and JIS B1192)
3 Nominal fer-
— : T ) S
TR ANEARAT AR For HIWIN tolerance class
H LA AR AR AR Mj do(mm) legin
‘ F' o ! I above up to ir |of1]2]3|afs5]6]7
6 20 80 |6 |8 |10[11[12]16]20]40
— _"H_AL : LFﬁ T 20 50 125 | 8 |10[12]14]16]|20] 25|50
2do 2do 50 125 200 [10]12] 16|18 | 2026|3263
Ly 125 200 315 | - |- |- |20|25]32]40]s0
. L
if Ly>L, thent,, =T, T L
T3: Coaxial deviation relative to AA’
IMP D (This measurement is made according to
IMP_ A
- 1 L DIN 69051 and JIS B1192)
_g I—-I Nominal refer- T lpm ] (for <L)
EL?II- Diameter ence * 2=
A A e L T A R A T I do (mm ) length For HIWIN tolerance class
1 AR A A |
= == ‘[- above up to Lr 011 21345 ]6]|7
];H 6 20 80 [4|5|s5|efle]|7]8]12
rj—EL Hj'll ——T \ 20 50 125 | 5|6|6|7|8]9]10]10
A A
50 125 200 [6]7]8|9[10]11]12]20
2do 2do Lo 125 200 315 |- |- |- [1w0]12]14]16]25

if L,> L, thent,, <T, L—2
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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)

IMP_A
IMP B
IMP C
o
. =
J_L“_E" AT AT llllllllllllllll F
1 [ Ly Ly alll
A A !
1.d | 2do, 2do
IMP A
=L -
- T -
o
T TR T F
I LA RN URINIRLRER RLRIRIRIARIT gy
B B
2do 2do
IMP A
[T / 1 W R 1
|RINRIRRRIN k RN UMMM RN IR gy
S5 S - =
2bo 2bo
IMP_A
A ;
|
(LAY AL HAHTRTHAHAAT ORI o
{m“ [ALRNRIR{AIRiA UL 10O RN
=S5 = T T
2do Lr 2do

Nominal
Diameter T [um ]
For HIWIN tolerance class
do(mm)
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)

Nl;ta::tnegre Tsp Lpm ]
do (mm ) 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 1" 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 1" 13 15 17 19 20
160 200 - 1" 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)

NDui;:::egre Tep [pm ]
- 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 1" 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 T,e Lpm 1/ 100mm
9 For HIWIN tolerance class
(mm])Lr

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 1" 13 15 17 24 30
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4.4 Preload Methods

The specially designed Gothic ball
track can make the ball contact angle
around 45°. The axial force F, which
comes from an outside drive force or
inside preload force, causes two kinds of
backlash. One is the normal backlash, S,
caused by the manufacturing clearance
between ball track and ball. The other is
the deflection backlash, A¢ caused by the
normal force F, which is perpendicular
to the contact point.

The clearance backlash can be
eliminated by the use of an preload

F, [or P)
Fq <2é
/)

R
ol

F, (or P)

HIWIN.
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F, (or P)
axial load

X
deflection

At Sa Nt

|

Fig 4.16 Gothic form profile and preloading relation

internal force P. This preload can be obtained via a double nut, an offset pitch single nut, or by adjusting the ball size for

preloaded single nuts (Fig. 5.7~ Fig. 5.8).

The deflection backlash is caused by the preload internal force and the external loading force and is related to that

of the effect of lost motion.

(1) Double nut preloading
Preload is obtained by inserting a
spacer between the 2 nuts (Fig. 4.17). ~
Tension preload” is created by inserting
an oversize spacer and effectively
pushing the nuts apart. “Compression
pre-load” is created by inserting an
undersize spacer and correspondingly
pulling nuts together. Tension preload is
primarily used for precision ballscrews.
However, compression preload type
ballscrews are also available upon your
request. If pretension is necessary to

Tension Preloading

Compression Preloading

Spacer

Tension Load

[e—

Tension Load

E—]

Compression Load

—

Compression Load

P g

Fig 4.17 Preload by spacer

increase stiffness, please contact us for the amount of pretension to be used in the ballscrew journal ends. (0.02mm to

0.03mm per meter is recommended, but the T value should be selected according to the compensation purpose).

(2) Single nut preloading

There are two ways of preloading a
single nut. One is called “the oversized-
ball preloading method”. The method
is to insert balls slightly larger than the
ball groove space (oversized balls] to
allow balls to contact at four points (Fig.
4.18).

The other way is called “The offset
pitch preloading method” as shown in
Fig. 4.19. The nut is ground to have a
0 value offset on the center pitch. This
method is used to replace the traditional
double nut preloading method and has

Lead Lead
Nut
Screw Shaft

Fig 4.18 Preload by ball size

the benefit of a compact single nut with high stiffness via small preload force.
duty preloading. The best preload force is below 5% of dynamic load (C).

——

Tension Load
Lead Lead+d Lead

—

Tension Load

Fig 4.19 Offset type preloading

However, it should not be used in heavy

19
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(3) Preload calculation

o e

P=723 M1
P :preload force ( kgf)
Fom : Mean operating load(kgf)

(Ref.M8~M10)

KX Px¢

Ti=——%— M2
Preload drag torque (Fig. 4.20)
Ta : preload drag torque (kgf-mm) T,=F,xL
P :preload (kgf) ﬁﬂ\
¢ :lead (mm) é}
K, : preload torque coefficient
K,: 1 N2 (is between 0.1 and 0.3) L

n Fy
N1, N are the mechanical efficiencies of the ballscrew. \

.. . . . Load cell
(1) For common transmission (to convert rotary motion to linear motion)
tan(a) 1— p tan o Fig 4.20 :

m= n(a+ §) — Thpftang M3

(2) For reverse transmission (to convert linear rotary motion to rotary motion)

_ tan(fa—f) 1-u/tana

Preload drag torque measuring
method(according to JIS B1192)

N () T Tdtane Mé
¢
= e
o = tan D, M5
,H =tan’ L e Mé

a : lead angle (degrees)
D, : pitch circle diameter of screw shaft (mm)

1: lead (mm)
B : friction angle (0.17°~0.57°)

u : friction coefficient (0.003~0.01)

(4) Uniformity of preload drag torque

(1) Measuring method

Preload creates drag torque between the nut and screw. It is measured by rotating the screw spindle at
constant speed while restraining the nut with a special fixture as shown in Fig. 4.20. The load cell reading force Fp
is used to calculate the preload drag torque of the ballscrew.

HIWIN has developed a computerized drag torque measuring machine which can accurately monitor the
drag torque during screw rotation. Therefore, the drag torque can be adjusted to meet customer requirements
(Fig. 2.5). The measurement standard for preload drag torque is shown in Fig. 4.21 and Table 4.7.

(2) Measuring conditions

1. Without wiper.

2. The rotating speed, 100 rpm.

3. The dynamic viscosity of lubricant, 61.2 ~74.8 ¢St (mm/s) 40°C, that is, ISO VG 68 or JIS K2001.
4. The return tube up.

(3) The measurement result is illustrated by the standard drag torque chart. Its nomenclature is shown in Fig. 4.21.
(4) The allowable preload drag torque variation as a function of accuracy grade is shown in Table 4.7.
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basic drag torque.

: Variation of basic preload drag torque.

: Actual torque.

Mean actual preload drag torque.

: Variation value of actual preload drag torque.

Starting actual torque.

: Useful travelling distance of nut

Fig 4.21 Nomenclature of drag torque measurement

Table 4.7 : Variation range for preload drag torque (According to JIS B1192)

Unit: + %

(1)

Useful stroke length of thread (mm)

Basic 4000 mm maximum over 4000 mm
Dragtorque Slender ratio < 40 40 < Slender ratio < 60
(kgf - cm)
Accuracy grade Accuracy grade Accuracy grade
Above UpTo [0 | 1|23 |4 |56 7|01 ]|2[3|4|5[6|7]|01]2[3|4]|5([6]7
2 4 30| 35|40 (40| 45|50 | 60| - [40|40(|50|50|60(60(70]| - -l -1 -1-1-1-
4 6 25(30|35|35(40| 40|50 | - |35(35|40 |40 (45|45 |60 - SO R R R R
6 10 20 (253030 (35|35|40(40|30|30(35]|35(40|40 |45 |45 - [ 40| 43| 45 (50|50
10 25 15120(25(25|30(30|35|35(25|25|30(30|35(35(40]40 - [ 353840 |45 45
25 63 10| 15(20 (20| 25(25|30|30(20)|20|25(25|30(30(35]|35 - [30|33|35(40]40
63 100 - |15]15(15(20|20(25|30| - [ - |20[20|25|25|30(35 - 125]23|30(35]35
Note : 1. Slender ratio=Thread length of spindle/ Nominal spindle 0.D.(mm)
2. Refer to the designing section of the manual to determine the basic preload drag torque.
3. Table 4.10 shows the conversion table for Nm.
4. For more information, please contact our engineering department.
|

4.5 Calculation Formulas

Service life
¢ The average number of rpm, n,,

b4 x t—2+n3x by
100

Moy = T 100
na : average speed (rpm)

n : speed (rpm)

t

100

: % of time at speed #, etc.

21
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e The average operating load Fbm
(1) With variable load and constant speed

3
1 15} t3
Fbm:\/Fbjl X 100 Xﬁj +FJ % 100 X];‘; +FJ % 100 X p; ...................................................................... M8

F, - average operating load (kgf); F, : working axial load

1, : operation condition factor

]; : 1.1 ~ 1.2 when running without impact
1.3 ~ 1.8 when running in the normal condition
2.0 ~ 3.0 when running with heavy impact and vibration

(2) With variable load and variable speed

n t n t
2 2y 3 3 3

3
ni 1
Fbm:\/Fbj[ X X 100 X,ﬁj +Fj, X o X 700 fﬁ; +FJ % - X 100 AR "o

/7 VB S V.V e e (7S £ VLV S 7 7R RV 1V PN

(3] With linear variable load and constant speed

. Fbminxf[‘)l+2><FbmaxXp2
Fbm:~ 3

Speed (min ")

Time ratio : t (%)

100%

Fig 4.22 Equivalent speed

Example 4.5 -1

A HIWIN ballscrew is subjected to the following operating conditions. Calculate the average running speed and

operating load.

Operating Condition :
For smooth running without impact fp =1.1

Condition Axial load (kgf) Revolution (rpm) Loading time ratio (%)
(Fb) (n) (t)
1 100 1000 45
2 400 50 89
3 800 100 20

Calculation

- 45 35 20
ey = 1000 X m +50 x m + 100 x m 74875rpm [refM7]
3
_ 3 1000 45 3 3 50 35 3 5 100 20 3
Fbm—\/ 1007 x 20 x o LI +400° x e x S X112+ 800° x Jeone x (oo x1L1 = 318.5 kef
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The resultant axial force, Fa

For a single nut without preload

e TN M11
For a single nut with preload P
) M12

Expected service life for applications
Table 4.8 shows the recommended service life for general applications by service distance.
In the right of Table 4.8 is the formula for service life in hours.
Shock load, vibration, temperature, lubrication, position deviation, etc. must be taken into account also.

For single nut
e Service life represented in revolutions :

_[CY, 06
L= [ Fﬂ] x 10 M13
L : Service life in running revolution (revolutions)

C : dynamic load rating (kgf) (10°rev)

For symmetrical preload double nut arrangement
(a) Service life represented in revolutions :

FoV? 3 .
Fy, (1)=P[1+ 3—?] L(1):[Fbc(1) x 10
Fy 2) = Fyy (1) = Fin L= [FL@] « 10°
L=] L(l)’m/" + L(z)—low]—"/lo ................................................................................................................................ M14

L = Service life in running revolution (revolutions)
C: Preload force (kgf)

(b) conversion from revolutions to hours :

L, : Service life in hours (hours)
n,, : Average speed (rpm, Ref. M7)

(c) Conversion from travel distance to hours:

B deloﬁj 1
Lh_[ ¢ ) Tmmx60

: Running life (in hours)

: Running life (in distance, Km)
: Ballscrew lead (mm per rev)

SN S
LN

: Average running speed (rpm)

23
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(d) the modified service life for different reliability factors is calculated by

L = L X e M17

Lhm = Lh ><fr .................................................................................................................................................................... M18
with the reliability factor fr ( Table 4.9)

Table 4.9 Reliability factor for service life

Reliability % f
90 1
95 0.63
96 0.53
97 0.44
98 0.33
99 0.21

Example 4.5 - 2

By the example 5.4-1, if the design service life of the ballscrew is 3500 hours, lead = 10mm, single nut with zero
backlash, find the nominal diameter of the HIWIN ballscrew.
Calculation

F,=F, +p=3185+114=4325 kgf (Ref formula M1)
L =Lj* nax 60=3500 x 487.5 x 60 = 1.02375 x108 (revolutions)

L

L 1.02375 x 10°
10°

- F| 5,

173 1/3
] =432.5 % [ ] =2023 kgf C'<rating
So, from the dimensions table of HIWIN ballscrews, select FSV type nut with spindle nominal diameters equals

32mm and C1 circuits which can satisfy this application.

Example 4.5 -3

If the ballscrew nominal diameter=50mm, lead=8mm, and service life L=7x10° revolutions, find the permissible load
on the screw spindle.

Calculation

From the dimensions table of HIWIN ballscrew, the FSV type ballscrew with nominal diameter=50 mm, lead=8 mm and
B3 type return tube has the dynamic load rating C=5674.

1/3 6 \1/3
Fa=C +[1L06] - 5674+[ ! TOI(,O ] = 2966 kgf

Drive torque and drive power for the motor

—— [ Friction force + operation force)
Gear 2 —

1 TR _
U LRLRLILRR RN

Motor ]:[@EHE’ Ballscrew

Fig 4.23 Load operation by ballscrew
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Fig. 4.23 shows the terms for a feed system operated by ballscrew. The formula for motor drive torque is given below :
(a) Common transmission (to convert rotary motion to linear motion)

F, x¢
T, = e M19
27,

T, = Drive torque for common transmission (kgf-mm)
F, = Axial load (kgf)
F,=Fbm + p x W (for horizontal motion)

¢ =Lead (mm)
M1 = Mechanical efficiency (0.9~0.95, Ref. M3)
W = Table wight + Work piece weight (kgf)

p = Friction coefficient of table guide way

(b) Reverse transmission (to convert linear motion to rotary motion)

F, x¢ x
7';: b ’72 ....................................................................................................................................................... MZO
2n
7> = Mechanical effciency (0.9~0.95, Ref. M4)
T, = Torque for reverse transmission (kgf-mm)
(c) Motor drive torque
For normal operation :

N

TM:(TaJrTb+Td)XW; ..................................................................................................................................... M21

T,,= Motor drive torque (kgf-mm)

T, = Friction torque of supporting bearing (kgf-mm)
T, = Preload drag torque (kgf-mm, Ref. M2)

N, = Number of teeth for driver gear

N, = Number of teeth for driven gear

For acceleration operation :
T’a :Ja .......................................................................................................................................................................... M22
T’a : Motor drive torque during acceleration (kgf)
J: System inertia (kgf-mm-sec?)
o : Angular acceleration (rad/sec?)

AN M23
%= 760t
Ndif = rpmstageZ - rpmstagel
t, = acceleration rising time (sec)
NV [DNJZ[NIJZ W[(]z N Y
= +J. + Ny S
J=Jy+Jg+Js N, 28 w, 2 N, ¢ (22) M M24

= Motor inertia + Equivalent gear inertia + Ballscrew inertia + Load inertia (Fig.4.23)

I

: Ballscrew weight (kgf)

: Ballscrew nominal diameter (mm)

=

: Gravity coefficient (9800 mm/sec?)

S0ty

<

: Inertia of motor (kgf-mm-sec?)
: Inertia of driver gear (kgf-mm-sec?)

o

DN}

: Inertia of driver gear (kgf-mm-sec?)
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Total operating torque :

T:’V[a = TM + T’a
T,,, = Total operating torque (kgf)

The inertia of a disc is calculated as following :
For disc with concentric 0.D.

R S
= 5g RL

J :Disc inertia (kgf * mm ¢ sec?)

p, : Disc specific weight (7.8 x 10-° kgf/mm’) for steel
R : Disc radius (mm)

L, : Disc lenght (mm)

g : Gravity coefficient (9800 mm/sec?)

(d) Drive power
T;Jmax X ]Vmax

974
', Maximum drive power (watt) safety

iy

N

: Maximum drive torque (safety factor x 7, , kgf-mm )

max

» : Maximum rotation speed (rpm)

~

m

(e) Check the acceleration time

‘= J o 27 Nimax
a TM] - TL 60

.f ........................................................................................................................ M28

t, = Acceleration rising time
J = Total inertia moment
T,;=2%T,
T,, = Motor rated torque

T, = Drive torque at rated feed

f= Safety factor = 1.5

Table 4.10 : Shows the conversion relationship of different measurement units for the motor torque or
preload drag torque.

Table 4.10 Conversion table for motor torque

kgf - cm kgf - mm Nm kpm [ kgf - m) 0Z-in ft - L bf
1 10 9.8x102 102 13.8874 7.23301x102
0.1 1 9.8x10° 1.0x10° 1.38874 7.23301x10-°
10.19716 1.019716x10? 1 0.1019716 1.41612x102 0.737562
102 108 9.80665 1 1.38874x10° 7.23301
7.20077x102 0.720077 7.06155x10° 7.20077x10* 1 5.20833x10°
13.82548 1.382548x10? 1.35582 0.1382548 1.92x10? 1

Example 4.5 - 4

Consider the machining process driven by the motor and ballscrew as Fig. 4.24.

Table weight W, = 200 kgf
Work weight W, = 100 kgf
Friction coefficient of slider p =0.02
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Operating condition : Smooth running without impact

Axial feed force Revolution Loading time ratio
(kgf) (rpm) (%)
100 500 20
300 100 50
500 50 30

Acceleration speed  : 100 rad/sec?

Motor Condition : Motor diameter : 50 mm, Motor length : 200 mm,

Gear condition : Driver gear diameter G1: 80 mm, Thickness : 20 mm, Teeth : 30
Driven gear diameter G2 : 240 mm, Thickness : 20 mm, Teeth : 90

Ballscrew condition :

Nominal diameter : 50 mm, Pitch : 10 mm

Length : 1200 mm, Weight : 18 kgf

No backlash when axial feed force = 300 kgf

Bearing torque 7, = 10 kgf-mm

Mechanical efficiency , = 0.80

| W1

motor

Fig 4.24 Milling process in the machine

Calculation
(1) Motor drive torque in normal rating condition :

- 20 20 20
My =300 755 100X 755 30X 700

=165 rpm (Ref. M7)

F, =100, F, =300, F, = 500

3
_ 3 20 _ 500 3 50 100 3 30 50
Fbm*x/ 100° x 1 x 100 * 165 x300° x 1 x 100 > 165 +500° x 1 x 100 > 165 =272 kgf (Ref. M9)
300 , .
P = EX I 110 kgf (axial feed force = 300 kgf, Ref. M1)

F, =F,,+uW=270+(200+100) x 0.02 =278 kgf

~ Fyxe 278x 10

= 2ﬂ171 = m =553 kgf" mm (Ref Mlg)

a

Pxe¢ 0.2x110x10
2 2n

T, =02 x =35kgf+mm (Ref. M2)

T =(TL,+Tb+ﬂz)x%=(553+35+10)x%=199kgf'mm (Ref. M21)
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(2) Motor torque in acceleration operation :
(I} Inertia of motor

1

—_ 1 xux78x10°x(25)" x200=0.1 kgf s mm * sec’
2 % 9800 (25) &

Ju

(1) Inertia of gear

N 2
JGea;‘(eq)zJGl+JG2><[ Nl]
Jg,=;XnX78X10'6X[&]4 x 20 = 0.064 kgf s mm * sec’
2 % 9800 : 2 :
1 o [240Y
JGzzmx'[[x7.8><106X[T] X20=5.18kgf°mm°sec2

30
90

2
Joeareq = 0.064 + 518 x [ ] =0.640 kgf * mm * sec’

(1) Inertia of ballscrew

o ENEN :
Jvatiserew = 3% 9800 ISX[ 2 ] 90 =0.064 kgf's mm ¢ sec

(IV) Inertia of load

300
Jieat = 79800 X[

10
2xm

2 30 2
x [W] =0.009 kgf * mm * sec’

(V) Total inertia

J=0.1+0.64 +0.064 +0.009 = 0.813 kgf» mm * sec’

(3) Total motor torque:

T’,= Je+a=0.813 x 100 =81.3 kgf'e mm
Tve=Ty+T,=199 +81.3 =280 kgf » mm

(4) Drive power:

T,y o = 2 % 280 = 560 kgf'» mm (safety factor = 2)

_ 560 x 1500

P 974

=862 W= 116 Hp

(5) Selection motor:
Select the DC motor rated torque : 7,, > 1.5T,,, and maximum motor torque
Thus the DC servo motor with following specification can be chosen.
Rated output : 950 w
Rated torque : 30 kgf-cm (300 kgf ® mm)
Rated rotational speed : 2000 rpm
Maximum torque : 65 kgf x cm (650 kgf « mm)
Moment of inertia of motor : 0.20 kgf e mm e sec?

(6) Check the acceleration time:

100 x 10
2 x 0.8

N,
+Tb+Td]>< N; =

:[ Fyx¢
L 27[}]1

+10+35 X%:Eﬁlﬁkg}“mm

. 2 x 2
az[ 0879 ]x 2000, | 5= 0.53 sec

300 x 2 —-81.3 60

¢ Ty > 1.5T

pmax
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The ballscrew shaft when subjected to an axial compressive force may be undergo a visibly large deflection. The

axial force is called the buckling load.

F,= 40720 [ le?ﬁ ] .................................................................................................................................................... M29
By o 0,5 By oo M30
Fy = Permissible load (kgf) fixed - fixed Ni=1.0

F, : Maximum permissible speed (kgf) fixed - supported N;=0.5

d: : Root diameter of screw shaft (mm) supported - supported N¢=0.25

L, : distance between support bearing (mm) fixed - free Ne=0.0625
Nt : Factor for different mounting types #lkgf=9.8N;1daN=10N

The buckling load diagram for different spindle diameter and support

Critical speed

The critical speed is said to exist when the rotational frequency of a
shaft. This will cause the ball screw to bend under the stress of vibration

method is shown in Fig 4.25.

shaft equals the first natural frequency of the
coupled with the centrifugal forces due to the

rotation and cause the shaft to vibrate violently. Therefore, the rotational speed of the ball screw should be set to below

the value indicated by critical speed.
M,d,

Nc:271 X 108>< T M31
L;
N o 0N o M32
N, = critical speed (rpm) fixed - fixed M=
N, = Maximum permissible load (rpm) fixed - supported M;=0.692
d, : Root diameter of screw shaft (mm) supported - supported M;=0.446
L, : distance between support bearing (mm) fixed - free M;=0.147
M; : Factor for different mounting types
The critical speed for different spindle and support method is shown in (Fig 4.26).
10°
9
7
6 10* ‘
; 4 2100-20
|
. A , 280-20
S 5 263-20
—_ 2 > 4 | |
= 2 250-12
= ® | 1° I ( T
= LN = _l@45-10]
- ¢ NS mive c | ikl
8 £ @40-10 |||
© g d £
o 6 € v
- S —
= 2 RN = §§ §§>
2 "J"\\\w S 1m0
x 3 1) I L,
< Sﬁf 2§ [ Tp32-10
— 2 &2 @ 7 228-10
© 2 —_ U,
] e S ¢ lz25110
= @ = 5
= 10° %‘3’3 @ = 4 [ 220-6 AN
© 3 e S 1 \
% — %‘ 2) 3 52516—5‘
5 S\ 2125 >\
4 o i 2 111
s L b
e e los-2.5
X |\
1% m
Fix-Fix L1 L 111l \ L
102 3 4 5 678910 2 3 4 5 678910
Fix - Fix L T N A I T N A ] ) L L ! L
2 3 45678910 2 3 45678910 2 Fix - Sup. 3 6567090 2 3 6 5690
Fis-Sup. 1 I 1 I
2 3 4567890° 2 3 4 5678910° Sup. - Sup. N ! T
Sup. - Sup. 1 1 I 1 1 I 3 4 5 6 7 8910 2 3 4L 5 &
2 3 45678910 2 3 45678910 | L | L
; Fix - F
B e b b b S N L N
Length of Spindle ( mm) Length of Spindle (mm )
Fig 4.25 Shows the buckling load for different Fig 4.26 shows the critical speed for different screw

screw spindle diameter and length spindle diameter and length
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D_-N value for ballscrew surface speed

D.,-N value has a strong influence over ballscrew noise, working temperature and service life of return system.
For HIWIN ballscrew,

D,y XN STO,000 e M33

D,, : Pitch circle diameter (mm)

N : Maximum speed (rpm)

Ballscrew structure enhancement designed by HIWIN when Dm-N value ranges from 70,000 to 180,000 . If D,-N
value above 180,000, please consult our company.

Stiffness

Stiffness is an indication of the rigidity of a machine. The stiffness of the ballscrew is determined by nut-spindle
rigidity via axial load, balltrack contact rigidity and screw spindle rigidity. When assembling the ballscrew in the machine,
the stiffness of support bearing, mounting condition of nut with machine table etc. also should be considered. Fig 4.27
shows the relation of total stiffness of the machine feed system.

From testing, the stiffness of nut-spindle relation and ball and balltrack relation can be combined into the stiffness
of nut, Kn, and listed in dimension table of different nut type. The stiffness of the ballscrew is shown as :

1,1 M34
X =K B
K, : Total stiffness of ballscrew (kgf/pum)
The stiffness of the screw spindle is shown as :
2
K, =674 i’ (FIXEA-FIX@A)  wrrrovoersmmsmsrsressesssssss i M35
1
dZ
K.,=16.8 L’ (FIXEA-FLEE)  oovrorsroorersssse M36
1

The stiffness chart is shown in Fig 4.28

d_: Root diameter of screw spindle (M) 5 D, = D, o M37
D, : Diameter of ball (mm)

K, : Screw spindle stiffness (kgf/um)

K, : Nut stiffness (kgf/um)

The stiffness of the nut is tested using an axial force equal to the highest possible preload of 10% dynamic load
(C) and is shown in the dimension table of each nut. When the preload is less than this value, the stiffness of the nut is
calculated by extrapolation method as :

P 173
Kn=0,8 XK[W] .................................................................................................................................................... M38

K, : Stiffness of nut

K : Stiffness in the dimension table
P : Preload

C : Dynamic load on dimension table

Single nut with backlash is calculated when the external axial force is equal to 0.28 C, thus :

Fb ]1/3

K,=08x K[z.g < 0.1C
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The axial stiffness of the whole feed system includes the stiffness of support bearings and nut mounting table. The
designer should consider the total stiffness carefully.

10
§
R I'(l _ Z
5
K. 5 °
D <;go\\’o
K —— K, K z % %
nb o 2 e& \‘)0
K 2 N3
n o 93 gq
K o 52
L Kb nr ] s O :3‘/(,\
3 6 b 6:;
Q@ 5 22
u— e
K. : Total stiffness of machine feed system e %
. . n 3 &
K, : Table mounting stiffness = e,e
K, :Support bearing stiffness s 2 , e/ojjf‘
K,. :Ballscrew stiffness ‘9\;@ ”
K, :Ballscrew spindle stiffness 10°
K, :Ballscrew nut stiffness Fix-Fix = =l T i s s T e
K., :Balland balltrack stiffness Fix - Sup. LLL L0 nononnn :
K.. :Nut-spindle stiffness by radial load 8910 2 3 4567890 2
Length of Spindle ( mm )
Fig 4.27 Stiffness distribution for ballscrew feed system Fig 4.28 Stiffness chart for ballscrew spindle
Thermal expansion
AL =T1.6 % 106X AT X L, oo M40

A L : Thermal expansion of screw spindle (mm)
A L : (°C) Temperature rise at screw spindle

L, : Total length of screw spindle (mm)

s

The T value should be chosen to compensate for the temperature rise of the ballscrew.
HIWIN recommends a T value of -0.02 ~ -0.03 per meter for CNC machine tools.

Basic dynamic axial load rating C (theoretical)

The dynamic load is the load at which 90% of the ballscrews will achieve the service life of 1 x 10¢ rev (C). The
reliability factor can be adjusted by Table 4.9. The dynamic load is shown on the dimension table of each nut type.

Basic static axial load rating Co (theoretical)

The static load is the load which will cause the balltrack to have a plastic deformation exceeding 0.0001x ball
diameter. To calculate the maximum static load of a ballscrew, the static safety factor S; of the application condition
should be considered.

SpXF(IAX) < €O L M41

S, : Static factor = 2.5 max

Co : Static load from the dimension table of the nut type

F (max) : Maximum static axial load
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Example 4.5-5

Ballscrew specification: TR40-10B2-FSW-1000-1200-0.012
Pitch circle diameter D, = 41.4 mm

Ball diameter : 6.35 mm

Root diameter dr = 34.91 mm

Column load : fixed - supported

Critical speed : fixed - supported

Stiffness of bearing Kp = 105 kgf/pm

Calculation
(1) Buckling load F,

Nt o 053491
Ned? 0.5 %3491
L’ 1000

F,=0.5xFk=0.5x30240 = 15120 kgf

F,=40720 x

(2) Critical speed N,

0.692 x 34.90
1000?
N,=0.8 x N,=0.8 x 6545 = 5236 rpm

N, =2.71 %108 x = 6545 rpm

(3) Mechanical efficiency # (theoretical)
(1) Common transmission
tan a tan(4.396°)
T~ tan(@+p)  tan(.396° + 0.286°)

=0.938 (Ref. M3)

(11) Reverse transmission
tan(a + f) B tan(4.396° + 0.286°)
T Ttana | tan(@.396°)

=0.934 (Ref. M4)

(4) Stiffness K

d? 91°
K, =16.8 L =16.8 x 1000 =20.5 kgf / um
p o\ 250 13
"K”:O‘SX[O.IC] :0.8X74X[m] =46 kgf / um

1 1 1 1 1

LR S K= 14.18 kef
K K K 205 46 8 kefl/ pum

(5) Lost motion during axial force F, = 700kgf

I T 1
- ==+ =+ — = .
K, K K, 14 105 K = 1235 ket / um
512 = 7% 56 m=0056
K 124 COmmTEESMM

If the preload increases to 2x250=500 kgf then K =58 kgf/um and K=15.1 kgf/pym. Total stiffness K=13.2 kgf/pm and
total lost motion 8=0.106 mm. The difference is only 6 um (5% change). comparing with 250 kgf, preloaded nut, but the
temperature rise caused by 500 kgf preload is heavy. The spindle stiffness is sometimes more important than the nut
stiffness. The best way to increase the stiffness of the system is not in the heavy preloading of the ballscrew nut. If the
support method changes to fixed-fixed, then K.=82 kgf/um and K, becomes 23 kgf/um. The total lost motion d=0.061 mm.

The difference is 51pm (45%).

=30240 kgf (Ref. M29)

Lead £=10 mm

Turns = 2.5x2

Lead angle o= 4.4°

Friction angle B = 0.286°

Preload P = 250 kgf

Mean axial force F, = 700 kgf
N;=0.5; L,=1000 mm ; M, =0.692

p =250 <0.1C(=537)

(each way) Total lost motion 8 =2x0.056=0.112 mm
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Manufacturing range

The maximum length to which a ballscrew can be manufactured depends on spindle diameter and accuracy grade
(Table 4.12). Since high accuracy ballscrews require a high degree of straightness to the screw spindle, the higher the
slender ratio (length/diameter), the more difficult to manufacture and the less the spindle stiffness.

HIWIN recommends the maximum lengths shown in Table 4.12.

If a longer length is required, please contact with HIWIN engineer.

Table 4.12 General manufacturing range of HIWIN screw spindle vs. diameter and accuracy grade Unit : mm
Total \O.D.
length 6 8 10 12 16 20 25 | 28 | 32 | 36 | 40 | 45 | 50 55 [ 63 70 80 100

Grade

Co 110 | 170 | 300 | 400 | 600 | 700 | 1000 | 1000 | 1200 | 1300 | 1500 | 1600

C1 110 | 170 | 400 | 500 | 720 | 950 | 1300 | 1500 | 1800 | 1800 | 2300 | 2500

C2 140 | 200 | 500 | 630 | 900 | 1300 | 1700 | 1800 | 2200 | 2200 | 2900 | 3200

C3 170 | 250 | 500 | 630 | 1000 | 1400 | 1800 | 2000 | 250 | 3200 | 3500 | 4000

Ca 170 | 250 | 500 | 630 | 1000 | 1400 | 1800 | 2000 | 2500 | 3200 | 3500 | 4000 | 4500 | 5000

€5 170 | 250 | 500 | 630 | 1410|1700 | 2400 | 2500 | 3000 | 3200 | 3800 | 4000 | 5000 | 5500 | 6900 | 7100 | 10000 { 10000

Cé 400 | 800 | 1000|1200 | 1500 | 1800 | 2500 | 3000 | 3000 | 4000 | 4000 | 4000 | 5600 | 5600 | 6900 | 7100 | 10000 | 10000

C7 400 | 800 | 1000 | 1200 | 3000 | 3000 | 4000 | 4000 | 4500 | 4500 | 5600 | 5600 | 5600 | 5600 | 6900 | 7100 | 10000 | 10000

Please consult with HIWIN in this area

Heat treatment

HIWIN’s homogenous heat treatment technique gives the ballscrew maximum life capability. Table 4.13 shows the
hardness value of hardness in each component of HIWIN ballscrews. The surface hardness of the ballscrew affects both
dynamic and static load value. The dynamic and static values shown in the dimension table are the values for a surface
hardness equal to HRC 60. If the surface hardness is lower than this value, the following formula will give you the
calibration result.

Real H HRC) Y
Co=Co xf[_w fH — eal ar‘inoess ( C) ] D) [ M42
Real H HRC) V'
C'=Cxf, f[ = eal aragzoess( C)] ] M43

Where f,, and f,,, are the hardness factor.

C’o : Calibrated static load
Co : Static load

C’ :Calibrated dynamic load
C :Dynamic load

Table 4.13 Hardness of each component of HIWIN ballscrew

Item Treat Method Hardness (HRC)
. Carburizing
Spindle or Induction Hardening 58 - 62
Nut Carburizing 58 - 62
Ball 62 - 66
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|
4.6 Temperature Rise Effect on Ballscrews

The temperature rise of ballscrew during the working period will influence the accuracy of the machine feed system,
especially in a machine designed for high speed and high accuracy.

The following factors have the effect of raising the temperature in a ballscrew.

(1) Preload (2] Lubrication (3] Pretension

Fig 4.29 shows the relation of working speed, preload and temperature rise. Fig 4.30 shows the relation of nut
temperature rise to preload friction torque. From Fig 4.29, Fig 4.30 and example 4.5-5, doubling the preload of the nut
will increase the temperature about 5 degrees, but the stiffness increase only by about 5% (few um).

1500 rpm
bt 1960 N 45
40
2 1500 rpm
s

R 0go N

35

150

30 diameter = 40 mm
y lead = 10 mm

preload = 200 kgf

15 500 rpm
1960 N

grease A (135cSt )

25

500 rpm
980N

100

Temperature (°C)
=

20 Spindle dia.  : R40 |
Lead 210

15 Ball dia. 16.35

Circuit 125x2
Speed :2000 rpm

oil A [105¢cSt )

Ing

Ballscrew data :
5 R40-10-B2-FDW

Nut Temperature (°C )

grease B (37cSt)

50

i
S

Start Friction Torque ( kgf cm )

Stroke -250 mm
i p Running time ~ : 1.5 sec ]
0 60 120 180 240 5 S e 1 sec
Time ( min) 0 ‘ ‘ ‘ ‘ ‘ ‘ o | | | | |
:1500 rpm with 200 kgf preload
>A< 11500 r,'im with 100 kgfgreload 012345678910 o e g e

[ : 500 rpm with 200 kgf preload rpm

QO : 500 rpm with 100 kgf preload Preload Friction Torque ( kgf - cm )

Fig 4.29 The relation of working speed,  Fig 4.30 The relation of nut temperature Fig 4.31 The influence of oil viscosity on the
preload and temperature rise rise to preload friction torque friction torque

(1) Preload effect

To avoid any lost motion in the machine feed system, increasing the rigidity of the ballscrew nut is important.
However, to increase the rigidity of the ballscrew nut, it is necessary to preload the nut to a certain level.

Preloading the nut will increase the friction torque of the screw, making it more sensitive to an increase in
temperature during working period.

HIWIN recommends using a preload of 8% of the dynamic load for medium and heavy preload, 6% ~ 8% for medium
preload, 4% ~ 6% for light and medium and below 4% for light preload.

The heaviest preload should not exceed 10% of the dynamic load for best service life and a low temperature rise
effect.

(2) Lubrication effect

The selection of lubricant will directly influence the temperature rise of the ballscrew.

HIWIN ballscrews require appropriate lubrication either by greasing or oiling. Antifriction bearing oil is
recommended for ballscrew oil lubrication. Lithium soap based grease is recommended for ballscrew greasing. The
basic oil viscosity requirement depends on the speed, working temperature and load condition of the application. (Fig
4.31) shows the relation of oil viscosity, working speed and rise in temperature.

When the working speed is higher and the working load is lower, a low viscosity oil is better. When the working
speed is lower and the working load is heavy, a high viscosity oil is preferred.

Generally speaking, oil with a viscosity of 32 ~ 68 ¢St at 40°C (ISO VG 32-68) is recommended for high speed
lubrication (DIN 51519) and viscosity above 90 ¢St at 40°C (ISO VG 90) is recommended for low speed lubrication.

In high speed and heavy load applications the use of a forced coolant is necessary to lessen the temperature. The
forced lubrication of coolant can be done by a hollow ballscrew.

Fig 4.32 shows the comparison of a ballscrew applied with coolant and without coolant. Fig 4.33 shows a typical
application for hollow ballscrew in machine tools. The inspection and replenishing of the ballscrew lubricant is listed in
Table 4.14.



(3) Pretension effect
When the temperature rises in the ballscrew, the effect of thermal stress will elongate the screw spindle. It can
make the spindle length unstable.®
The elongating relationship can be calculated according to M41. This elongation can be compensated via

the pretension force. For the purpose of pretension, there is a negative T value indicated in the design drawing to
compensate the pretension value.
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Since a large pretension force will cause the burn down of the supporting bearing, HIWIN recommends using
pretension when the temperature rise is below 5°C. Also, if the diameter of the screw spindle is greater than 50 mm,
it is not suitable for pretension. A large spindle diameter requires a high pretension force, causing burn down of the
supporting bearing.

HIWIN recommends a T compensation value of about 3°, (about -0.02~0.03 for each 1000 mm screw spindle).

Since different applications require different T values, please contact HIWIN engineer.

The pretension force is calculated as :
P=K, x AL

K : Stiffness of screw spindle (kgf/um)

P, : Pretension force (kgf)

AL : Pretension valus (um)

Table 4.14 : Inspection and replenishment of Lubricant

Not forced cooling

/

30

Ballscrew Specification
Spindle dia. : @40

Lead 10mm —
Preload 200 kgf
Operating conditions
Feed rate 10m/min
Stroke 500mm

20

Temperature (°C)

Lubrication : : " 10
Method Inspection & Replenishment Guide
. e Check the oil level and clean the contamination once a week. mcooung
0il 2 q R a8 Oil Feed rate 1cc / 3min
* When contamination happens, replacing the oil is recommended. 0 .
0 1 2
* Inspect for contamination of chips every 2 or 3 months. Operating hours [ hr ]
G e |f contamination happens, remove old grease and replace with
IMEREE new grease. Fig 4.32 Ballscrew temperature rise with the
* Replace grease once a year. coolant and without the coolant
hollow
screw
M spindle
Pressure Nut
condenser avaparator switch @—
~ @) =l M
< bl H/ X axis
.S L
DI F
B PN ~Oil return
\ ® Ballscrew thermal
_l?,_?‘\_;f‘_’” \ — | Oilinlet recorder
WO e
ﬁ | = —
| AN
| | Z axis
refrigerator Qil tank thermal

U]

Fig 4.33 High accuracy machine tools with hollow ballscrew lubrication
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HIWIN manufactures ballscrews according to customers’ blueprints or specifications. Please read the following
information for understanding out ballscrew designing.

1. Nominal diameter.

2. Thread lead.

3. Thread length, total length.
4. End journal configuration.

5. Nut configuration

6. Accuracy grade (lead deviation, geometrical tolerance).
7. Working speed.

8. Maximum static load, working load, preload drag torque.
9. Nut safety requirements.

10. Lubrication hole position.

HIWIN Ballscrew Nomenclature

HIWIN ballscrews can be specified as follows :
1R40 - 10B2 - PFDWE2 -800-1000-0.0035-M

Start type —l

1.Single start
2.Double start
3.Triple start
4.Four start

Right hand screw -

Nominal diameter —
Lead

Number of turns

Note :

M : Stainless
H : Hollow Shaft

Lead deviation in
random 300mm travel
path thread length

Total length
Thread length

Optional Functions :
E2 : Self-lubrication

Preload type R1 : Rotating Nut
P : Compression type C1,C2: Cool Type
0 : Offset type . .
D : High lead double start CIrCUlatmr.' tYpe
T : High lead triple start W:: Tubes within nut body
Q: High lead quatemary start V : Tubes above nut body
B : Bonded tube
Nut shape | :Internal cap
S : Square nut H :End cap
R : Round C :Super S series
F : Nut with flange Nut type
S : Single nut
D : Double nut
Number of turns
A:1.5,B:25C:3.5 T3:3 S1:1.8x1 U1 :2.8x1 K2 :2
A2 :1.5x2 T : 4 S2:1.8x2 U2:2.8x2 K3:3
B2 :2.5x2 T5:5 S4 : 1.8x4 V2 :0.7x2 Ké : 4
C1:3.5x1 T6:6
Note : 1. Different diameters and leads are available upon request.

Right hand thread is standard, left hand thread is available upon request.

Longer lengths are available upon request.

Complete questionnaire on page 170~171 and consult with HIWIN engineers.

If you need to order DIN 69051 type, please mark “DIN".
Number of turns = turns per circuit x number of circuits.
Please refer to page 6 for detailed illustration.

1.
2.
3.
4. Stainless steel is available upon request, only if the ball size is less than 2.381 mm.
5.
6.
7.
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6.1 Ground Ballscrew Series
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[

[
a

Flange end, double nut,
internal recirculation cap

Round, double nut,
Internal recirculation cap

page General Type page
I I
* *

i mwmf 2z mﬁﬂg 40l 3
l ol N == 2
41 ) ] M IR (¥4 LMMJ Ll

Flange end, single nut, Flange end, single nut,

tube above the nut diameter tube within the nut diameter

n N Fow

* *
45 Wﬁ 1 " ' | . 48
) R e Al )| e @”HHH{ )
47 % oz : 50

Flange end, double nut, Flange end, double nut,

tube above the nut diameter tube within the nut diameter

I Fs

*
51 B r A T 54
: ke A IRC=—ny :
A v gl | | o

Flange end, single nut, Round, single nut,

internal recirculation cap internal recirculation cap

I [ RDI
56 o 2 - - 1 - 58
l [ ‘:@ | M h\\\\ i f— — i \H\H l
57 LAY LAY ANY L | 59
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6.1 Ground Ballscrew Series

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

page General Type page
: )i -Type 1 PFDI
60 , ] - z - 63
61 NN} reres gU ] ] b4
Flange to flange,:ouae nut, Flange to flange, double nut,
tube within the nut diameter internal recirculation cap
* OFSW * OFSI
* *
65 [hnnn I r
| [l Tm |
66 %%y ]
.y I
Offset pitch preload, flange end, Offset pitch preload, flange end,
single nut, tube within the nut diameter single nut, internal recirculation cap
page High Lead Type page
* ) €
* *
N\ N | el | @
Large lead, flange mounted, Double start, flange end,
single nut, end cap single nut, tube above the nut diameter
I ol -Type 2 m
:‘ j; O>—b ) @|7 \ l
62 Nif7a AW 62

*Different design required by the drawing approval, please contact with HIWIN engineers for the other type listed above.
*Double asterisksli]: Self-Lubricating Ballscrew E2 design is available, except the shaft diameter under 16mm or ball diameter under 2.38Tmm.
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6.2 Dimension for Precision Ground Ballscrew

GO0 e

1/8PT
OIL HOLE
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@Dg6 ¢D0;
LBF
Size Stiffness Dynamic Static Nut Flange Return Bolt Fit
Model . Bgll Circuits | kgf /pm Load Load Tube
Nommal Lead Dia. K 1x10¢ revs Co kg . ] F t | eepel| w Y X v 7 S
Dia. C (kgf)

16-4B2 4 2.381 2.5x2 26 802 1722 30 | 48 | 52 | 10 40 23 | 21 55 | 95 | 55 12
16-5B1 2.5x1 16 763 1400 31 45 | 54 | 12 41 27 22 55 | 9.5 5.5 12
16-5B2 16 5) 2.5x2 33 1385 2799 31 60 | 54 | 12 41 27 22 55 | 95 5.5 12
16-5C1 3475 3.5x1 22 1013 1946 31 50 | 54 | 12 41 27 22 55 | 95 5.5 12
16-10B1 10 2.5x1 16 763 1399 30 | 54 [ 53 | 10 41 225 | 23 55 | 9.5 5.5 12
20-5B1 5 2.5x1 19 837 1733 35 | 45 | 58 | 12 46 27 25 55 | 95 5.5 12
20-5B2 2.5x2 39 1519 3465 35 | 60 | 58 | 12 46 27 25 55 | 95 5.5 12
20-6B1 20 6 2.5x1 20 1139 2187 36 | 48 | 60 12 47 28 27 55 | 95 5.5 12
20-6C1 3.969 3.5x1 28 1512 3041 36 | 66 | 60 12 47 28 27 55 | 95 5.5 12
20-20A1 20 1.5x1 13 719 1281 36 | 66 | 60 12 47 28 27 55 | 95 5.5 12
25-5B2 5 3175 2.5x2 46 1704 4417 40 | 60 | 64 | 12 52 31 26 | 55 | 95 | 55 12
25-5C1 3.5x1 85) 1252 3085 40 | 50 | 64 | 12 52 31 26 55 | 95 5.5 12
25-6B2 6 3,960 2.5x2 48 2308 5523 42 | 68 | 68 | 12 55 32 28 6.6 1" 6.5 12
25-6C1 3.5x1 35 1690 3844 42 | 55 | 68 | 12 55 32 | 28 | 6.6 1 6.5 12
25-8B2 25 8 2.5x2 46 2888 6472 50 | 80 | 74 | 13 62 35 31 55 | 95 5.5 15
25-10B1 10 2.5x1 25 1592 3237 45 | 65 | 72 | 16 58 34 29 6.6 1" 6.5 12
25-10B2 4763 2.5x2 46 2888 6472 47 | 97 | 74 | 15 60 35 | 31 6.6 1 6.5 15
25-16B1 16 2.5x1 28 1592 3237 45 | 84 | 72 | 16 58 34 29 6.6 1" 6.5 12
25-20B1 20 2.5x1 28 1592 3237 45 | 96 | 72 | 16 58 34 30 6.6 1" 6.5 12
25-25A1 25 1.5x1 16 1019 1927 45 | 90 | 72 | 16 58 34 30 6.6 1 6.5 12
28-5B1 5 2.5x1 26 984 2466 44 | 45 | 70 12 56 34 28 6.6 1" 6.5 12
28-5B2 28 2.5x2 50 1785 4932 44 | 60 | 70 12 56 34 28 6.6 1" 6.5 12
28-6A2 6 3175 1.5x2 29 1150 2960 44 | 55 | 70 12 56 34 28 6.6 11 6.5 12
28-6B2 2.5x2 48 1784 4932 50 | 61 74 | 12 60 36 29 6.6 1" 6.5 15
32-5B2 5 2.5x2 55 1886 5666 50 | 60 | 76 12 63 38 30 6.6 1" 6.5 12
32-5C1 3.5x1 39 1388 3967 50 | 50 | 76 | 12 63 38 | 30 | 6.6 11 6.5 12
32-6B2 6 3,969 2.5x2 56 2556 7020 52 | 68 | 78 | 12 65 39 32 6.6 1" 6.5 12
32-6C1 3.5x1 39 1888 4936 52 | 55 | 78 | 12 65 39 32 6.6 1" 6.5 12
32-8B2 8 4763 2.5x2 59 3284 8453 54 | 86 | 88 | 16 70 40 | 33 9 14 8.5 15
32-8C1 3.5x1 41 2428 5948 54 | 70 | 88 | 16 70 40 88} 9 14 8.5 15
32-10B1 32 2.5x1 30 2650 5599 54 | 70 | 88 | 16 70 [A 37 9 14 8.5 15
32-10B2 10 4.350 2.5x2 60 4810 11199 57 | 98 | 91 16 73 A 37 9 14 8.5 15
32-10C1 3.5x1 4b 3519 7785 57 | 78 | 9N 16 73 [A 37 9 14 8.5 15
32-16B1 16 2.5x1 30 2650 5599 54 | 100 | 88 | 16 70 45 38 9 14 8.5 15
32-20B1 20 2.5x1 33 1810 4227 54 | 100 | 88 | 16 70 40 | 33 9 14 8.5 15
32-25B1 25 | 4.763 2.5x1 33 1810 4227 54 | 118 | 88 | 16 70 40 33 9 14 8.5 15
32-32A1 32 1.5x1 18 1154 2505 54 | 110 | 88 | 16 70 40 33 9 14 8.5 15
36-6B1 3% 6 3.969 2.5x1 35 1486 3969 55 | 50 | 82 | 12 68 42 32 6.6 1 6.5 12
36-6B2 2.5x2 60 2696 7937 55 | 68 | 82 12 68 42 32 6.6 1" 6.5 12

Remark : Stiffness values listed above are derived from theoretical formula to the elastic deformation between balltrack and balls while
axial load is 30% of dynamic load rating.
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Size Stiffness | Y™™ | static Nut Flange Return Bolt Fit
Model | Nominal I[?;.all Circuits | kgf/pm Lclad Load Tube
i Lesd ia. K 1x10° revs Co kg

Dia. C (kgf) D|L|F|T|BDE|W/|H|X]| Y| Z] s

36-10B2 36 10 6.350 2.5x2 68 5105 12669 | 62 | 102 | 104 | 18 82 49 40 1M 175 1 15
40-5B2 B 3.175 2.5x2 66 2071 7134 | 58 | 65 | 92 | 16 72 46 34 9 14 | 85 15
40-6B2 6 3.969 2.5x2 69 2817 8855 | 60 | 72 | 94 | 16 76 47 36 9 14 | 85 15
40-8B2 8 4763 2.5x2 70 3634 10603 | 62 | 86 | 96 | 16 78 48 38 9 14 | 85 15
40-8C1 3.5x1 49 2679 7438 | 62 | 70 | 96 | 16 78 48 38 9 14 | 85 15
40-10B2 10 6.350 2.5x2 74 5370 14138 | 65 | 102 | 106 | 18 85 52 42 1M 175 1 15
40-10C1 40 3.5x1 51 3932 9841 65 | 82 | 106 | 18 85 52 42 1M 1175 1 15
40-12B2 12 2.5x2 72 6216 15674 | 64 | 108 | 112 [ 18 88 58 42 1M | 175 1 30
40-16B2 16 7144 2.5x2 72 6216 15674 | 74 | 135 | 110 | 18 90 52 49 1M 175 N 30
40-25B1 25 2.5x1 39 2959 7069 | 65 | 123 | 106 | 18 85 52 42 1M 1175 1 15
40-32B1 32 2.5x1 39 2959 7069 | 65 | 146 | 106 | 18 85 52 42 1M | 175 1 15
40-40A1 40 6.350 1.5x1 24 1875 4159 | 65 | 133 | 106 | 18 85 52 42 1M 175 1 15
45-10B1 10 2.5x1 45 4170 11161 70 | 74 | 112| 18 90 58 48 1M 1175 1 15
45-10B2 45 2.5x2 79 5655 15905 | 70 | 104 | 112 | 18 90 58 48 1M | 175 1 15
45-12B2 12 7.938 2.5x2 81 7627 19799 | 74 | 123 | 122 | 22 97 60 49 13 20 13 20
50-5A2 5 3475 1.5x2 48 1447 5382 | 70 | 63 | 104 | 16 86 56 40 9 14 | 85 15
50-5A3 1.5x3 73 2051 8072 | 70 | 73 [ 104 | 16 86 56 40 9 14 | 85 15
50-6B2 6 3,969 2.5x2 81 3093 1149 | 72 | 75 | 106 | 16 88 57 43 9 14 | 85 15
50-6B3 2.5x3 119 4384 16723 | 72 | 93 | 106 | 16 88 57 43 9 14 | 85 15
50-8B2 8 3 2.5x2 84 4004 13409 | 75 | 88 | 116 | 18 95 58 45 1M | 175 1 15
50-8B3 476 2.5x3 124 5674 2014 | 75 | 112 | 116 | 18 95 58 45 1M 175 N 15
50-10B2 50 2.5x2 87 5923 17670 | 78 | 104 | 119 | 18 98 62 48 1M 175 1 15
50-10B3 10 6.350 2.5x3 129 8394 26505 | 78 | 134 | 119 | 18 98 62 48 1M | 175 1 15
50-10C1 3.5x1 60 4393 12481 78 | 84 | 119 | 18 98 62 48 1M 175 N 15
50-12B1 2.5x1 46 4420 11047 | 82 | 87 [ 130 | 22 105 b4 52 13 20 13 20
50-12B2 12 2.5x2 90 8022 22094 | 82 | 123 | 130 | 22 105 b4 52 13 20 13 20
50-12C1 7.938 3.5x1 63 5875 15380 | 82 | 99 [ 130 | 22 105 b4 52 13 20 13 20
50-40A1 40 1.5x1 27 2801 6499 | 82 | 135|130 | 22 105 b4 52 13 20 13 20
50-50A1 50 1.5x1 30 2801 6499 | 82 | 162 | 130 | 22 105 b4 52 13 20 13 20
55-10C1 10 6.350 3.5x1 66 4562 13661 | 84 | 84 [ 125 | 18 103 68 54 1M 175 1 20
55-12B2 55 12 7.938 2.5x2 95 8392 24390 | 88 | 123 | 136 | 22 110 70 56 13 20 13 20
55-20B2 20 |12.700 2.5x2 127 20160 52439 [ 100 | 175 | 132 | 28 115 74 71 9 14 | 85 30
63-8A2 8 4763 1.5x2 54 2826 10129 | 87 | 76 | 129 | 18 107 70 50 1M 175 1 20
63-8A3 1.5x3 80 4004 15193 | 87 | 92 | 129 | 18 107 70 50 1M 175 1 20
63-10B2 10 6.350 2.5x2 104 6533 22371 90 | 107 | 132 | 20 110 74 53 1M 175 1 20
63-10B3 63 2.5x3 154 9258 33556 | 90 | 137 | 132 | 20 110 74 53 11 [175] 1 20
63-12B2 12 7.938 2.5x2 109 8943 28062 | 94 | 124 | 142 | 22 117 76 57 13 20 13 20
63-16B2 16 9,505 2.5x2 141 14862 46009 | 100 | 153 | 150 | 22 123 78 62 13 20 13 20
63-20B2 20 2.5x2 141 14862 46009 | 100 | 176 | 150 | 22 123 78 62 13 20 13 20

Remark : Stiffness values listed above are derived from theoretical formula to the elastic deformation between balltrack and balls while
axial load is 30% of dynamic load rating.
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Size Stiffness Dynamic Static Nut Flange Return Bolt Fit
Ball - Load Tube
Model q . Circuits | kgf/pm Load
Nominal | | .| Dia. 1x106 revs
Dia. K C lkgf) Colkgf) [ p | L | F | T |BCD-E| W | H X Y z S
63-20B3 63 20 | 12.700 2.5x3 210 30715 90887 | 117 | 244 | 157 | 32 137 82 70 1M 175 N 30
70-10B2 10 6.350 2.5x2 115 6843 25011 | 104 | 109 | 152 | 20 128 80 56 13 20 13 20
70-10B3 70 ) 2.5x3 170 9688 37516 | 104 | 139 | 152 | 20 128 80 56 13 20 13 20
70-12B2 12 7938 2.5x2 120 9382 31275 | 110 | 125 | 159 | 22 133 82 58 13 20 13 20
70-12B3 ) 2.5x3 170 13296 46912 | 110 | 159 | 159 | 22 133 82 58 13 20 13 20
80-10B2 10 6.350 2.5x2 126 7202 28538 | 115 | 109 | 163 | 22 137 90 b4 13 20 13 20
80-10B3 ) 2.5x3 186 10207 42807 | 115 | 139 | 163 | 22 137 90 | 64 | 13 | 20 | 13 | 20
80-12B2 12 7938 2.5x2 130 9797 35422 | 120 | 125 | 169 | 22 143 92 67 13 20 13 25
80-12B3 80 ) 2.5x3 192 13884 53132 | 120 | 159 | 169 | 22 143 92 67 13 20 13 25
80-16B2 16 2.5x2 171 16485 58851 | 125 | 156 | 190 | 28 154 94 | 70 | 18 | 26 | 175 | 25
80-16B3 9505 2.5x3 252 23363 88276 | 125 | 204 | 190 | 28 154 94 70 18 26 | 175 25
80-20B2 20 ’ 2.5x2 171 16485 58851 | 125 | 185 | 190 | 28 154 94 70 18 26 | 175 25
80-20B3 2.5x3 252 23363 88276 | 125 | 245 | 190 | 28 154 94 70 18 26 | 175 25
100-12B2 12 7938 2.5x2 156 10761 44586 | 145 | 132 | 209 | 28 173 12| 76 18 26 | 175 25
100-12B3 ) 2.5x3 229 15251 66894 | 145 | 168 | 209 | 28 173 12 | 76 18 26 | 175 25
100-16B2 100 16 2.5x2 200 18123 74425 | 150 | 162 | 228 | 32 185 | 114 | 80 | 22 | 32 | 215 30
100-16B3 9,505 2.5x3 305 25684 111637 | 150 | 212 | 228 | 32 185 114 | 80 22 32 | 215 30
100-20B2 20 ’ 2.5x2 200 18123 74425 | 150 | 190 | 228 | 32 185 114 | 80 22 32 | 215 | 30
100-20B3 2.5x3 305 25684 111637 | 150 | 250 | 228 | 32 185 | 114 | 80 | 22 | 32 | 215 30

Remark : Stiffness values listed above are derived from theoretical formula to the elastic deformation between balltrack and balls while
axial load is 30% of dynamic load rating.
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Size Stiffness Dynamic Static Nut Flange Bolt Fit
Model | Nominal Ball 1 Gircuits | kgf/pm Load Load
Din. | Lead Dia. K 1Xé([1krevs Co (kgf) D L F | T |[BDE| X | Y| Z]| s
gf)

12-4B1 . 2.5x1 8 383 638 30 | 38 | 50 [ 10 40 45 | 8 | 4 | 12
12-4C1 12 2381 | 35x1 9 511 893 30 | 4 | 50 [ 10 40 45 | 8 | 4 | 12
12-5B1 . 2.5x1 8 383 638 30 | 40 | 50 [ 10 40 45 | 8 | 4 | 12
14-5B1 14 2.5x1 10 710 1216 3 | 40 | 57 [ n 45 55 [ 95 [55] 12
15-10A1 15 10 | 3175 [ 1.5x1 9 474 781 3% | 48 | 57 [ n 45 55 [ 95 [55] 12
15-20A1 20 1.5x1 9 474 781 3 | 62 | 58 | 12 45 55 | 95 [95] 12
16-4B1 4 | 2381 [ 25x 14 439 870 3% | 3 | 57 [ n 45 55 [ 95 [55] 12
16-5B1 ” 2.5x1 16 763 1400 40 [ 45 | 64 | 12 51 55 [ 95 [55] 12
16-5B2 2.5x2 33 1385 2799 0 | 60 | 64 | 12 51 55 | 95 [55] 12
16-5C1 5 | 3175 [ 354 22 1013 1946 40 | 50 | 64 [ 12 51 55 [ 95 [55] 12
20-5B1 2.5x1 19 837 1733 4 | 45 | 68 | 12 55 55 [ 95 [55] 12
20-5B2 20 2.5x2 39 1519 3465 4 | 60 | 68 [ 12 55 55 | 95 [ 55 12
20-6B1 o | 205 [25¢ 20 1137 2187 8 | 48 | 712 [ 12 59 55 [ 95 [55] 12
20-6C1 3.5x1 28 1512 3041 48 | 66 | 12 ] 12 59 55 [ 95 [55] 12
25-4B2 4 | 2381 [ 25x2 38 976 2776 4 | 48 | 69 [ 1 57 55 | 95 [55] 12
25-5B2 e | aqps 252 46 1704 4417 50 | 60 | 74 [ 12 62 55 [ 95 [55] 12
25-5C1 3.5x1 35 1252 3085 50 | 50 | 74 [ 12 62 55 [ 95 [55] 12
25-6B1 2.5x1 24 1255 2735 53 | 4 | 76 [ 1 64 55 | 95 [55] 12
25-6B2 25 6 | 3969 | 25x2 48 2308 5523 56 | 68 | 82 [ 12 69 66 | 11 [65] 12
25-6C1 3.5x1 35 1690 3844 5 | 55 | 82 [ 12 69 66 | 11 [65] 12
25-10B1 0 | a7 |25 25 1592 3237 60 | 65 | 86 | 16 73 66 | 1 [65] 12
25-10B2 ' 2.5x2 46 2888 6472 58 | 97 | 85 [ 15 71 66 | 11 [65] 12
25-12B1 12 | 3969 [ 25x1 24 1271 2761 53 | 60 | 718 [ n 64 66 | 11 [65] 12
28-5B1 . 2.5x1 26 984 2466 55 | 45 | 85 | 12 69 66 | 1 [65] 12
28-5B2 3175 | 25x2 50 1785 4932 55 | 60 | 85 [ 12 69 66 | 11 [65] 12
28-6A2 28 6 1.5x2 29 1150 2960 55 | 55 | 85 [ 12 69 66 | 11 [65] 12
28-12B2 12 [, 0 [ 252 51 3060 7299 60 | 110 | 86 [ 12 73 66 | 1 [65] 12
28-16B1 16 2.5x1 25 1686 3649 62 | 8 | 89 [ 12 75 66 | 11 [65] 12
32-5B2 s | 3175 | 252 55 1886 5666 58 | 60 | 84 [ 12 71 66 | 11 [65] 12
32-5C1 3.5x1 39 1388 3967 58 | 50 | 84 | 12 71 66 | 1 [65] 12
32-6B2 o | 20 252 56 2556 7020 62 | 68 | 88 [ 12 75 66 | 11 [65] 12
32-6C1 35x1 39 1888 4936 62 | 55 | 88 [ 12 75 66 | 11 [65] 12
32-8B2 » e | s7gs 252 59 3284 8453 66 | 8 | 100 | 16 82 9 | 14 [85] 15
32-8C1 3.5x1 41 2428 5948 66 | 70 | 100 [ 16 82 9 | 14 [85] 15
32-10B2 10 2.5x2 60 4810 11199 74 | 98 | 108 [ 16 90 9 | 14|85 15
32-10C1 s30 |35 L4 3519 7785 74 | 78 | 108 | 16 90 9 | 14 [85] 15
32-12A2 1 1.5x2 37 3051 6612 74 | 97 | 108 [ 18 90 9 | 14 [85] 15
32-12B2 2.5x2 59 4810 11199 74 | 110 | 108 | 18 90 9 | 14 ]85] 15

Remark : Stiffness values listed above are derived from theoretical formula to the elastic deformation between balltrack and balls while
axial load is 30% of dynamic load rating.
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Size Stiffness | DYnamic Static Nut Flange Bolt Fit
Model | Nominal B?u Circuits | kgf/pm Loéad Load
e | Lead i K “é?k;‘f*]“ Colkgf) | D | L | F | T |Be-E| x | Y | z|s
32-16A2 1.5%2 36 3035 6555 74 | 99 | 108 [ 16 90 9 [ 14 [85] 15
32-16B1 16 2.5x1 30 2650 5599 74 | 94 | 108 | 16 90 9 [ 14 [85] 15
32-16B2 32 6350 | 25x2 59 4810 11199 74 | 130 | 108 | 16 90 9 |14 [85] 15
32-20A2 20 1.5%2 37 3035 6555 74 | 120 | 108 | 16 90 9 [ 14 [85] 15
32-20B1 2.5x1 30 2650 5599 74 | 98 | 108 | 16 90 9 [ 14 [85] 15
36-6B1 s | 390 |25 35 1486 3969 65 | 50 | 100 | 12 82 | 66 | 11 | 65| 12
36-6B2 ' 2.5x2 60 2696 7937 | 65 | 68 [ 100 | 12 82 |66 [ 1 [65] 12
36-10B2 36 10 2.5x2 68 5105 12669 75 | 102 | 125 | 18 98 1 [175] 11 | 15
36-12B2 12 | 6350 | 25x2 65 5105 12668 75 | 110 | 125 | 18 98 1M [175] 11 [ 15
36-16C1 16 3.5x1 46 3736 8813 | 80 | 105 [ 120 | 18 100 | 11 [175] 11 | 15
40-5B2 5 | 3175 | 25x2 66 2071 7134 | 68 | 65 | 102 | 16 84 9 [ 14 [85] 15
40-6B2 6 | 3969 | 25x2 69 2817 8855 70 | 72 | 104 | 16 86 9 | 14 [ 85| 15
40-8B2 o | 4763 |2522 70 3634 10603 74 | 8 | 108 | 16 90 9 [ 14 [85] 15
40-8C1 3.5x1 49 2679 7438 | 74 | 70 | 108 | 16 90 9 [ 14 [85] 15
40-10B2 " 10 | easp 2522 74 5370 14138 | 84 | 102 | 125 | 18 106 | 11 [175] 11 | 15
40-10C1 ' 3.5x1 51 3932 9841 84 | 82 | 125 [ 18 106 | 11 [175] 11 | 15
40-12B1 5 2.5x1 36 3425 7837 | 8 | 81 | 128 | 18 106 | 11 [175] 11 | 20
40-12B2 ! T1u |25 72 6217 15674 | 86 | 117 | 128 | 18 106 | 1 [175] 11 | 20
40-16A2 % 1.5%2 42 4007 9405 | 86 | 118 [ 128 | 18 106 | 11 [175] 11 | 20
40-16B1 2.5x1 37 3425 7837 | 86 | 102 | 128 | 18 106 | 11 [175] 11 | 20
45-10B1 P O 45 3116 7953 | 88 | 74 | 132 | 18 1m0 | 11 [175] 11 | 15
45-10B2 45 2.5x2 79 5655 15905 | 88 | 104 | 132 | 18 1m0 | 1 [17s5] 11 | 15
45-12B2 12 | 7938 | 25x2 81 7627 19799 9% | 123 | 142 | 22 17 | 13 ] 20 ] 13| 20
50-5A2 s | 317 1.5x2 48 1447 5382 | 80 | 63 | 114 | 16 96 9 | 14 [ 85| 15
50-5A3 1.5%3 73 2051 8072 | 80 | 73 [ 114 | 16 96 9 [ 14 [85] 15
50-6B2 2.5x2 81 3093 1149 | 84 | 75 | 118 | 16 100 9 [ 14 [85] 15
50-6C2 6 | 3969 | 35x2 109 4131 15608 | 84 | 80 | 118 | 15 100 9 | 14 [ 85| 15
50-6B3 2.5x3 119 4384 16723 | 84 | 93 | 118 | 16 100 9 [ 14 [85] 15
50-8B2 2.5x2 84 4004 13409 | 87 | 88 | 128 | 18 107 | 11 [175] 11 | 15
50-8B3 0 8| 478 5a 124 5674 20114 | 87 | 112 [ 128 | 18 107 | 11 [175] 11 | 15
50-10B2 2.5x2 87 5923 17670 94 | 104 [ 135 | 18 M4 | 11 [175] 11 | 15
50-1083 10 | 6350 | 25x3 129 8394 26505 94 | 134 | 135 | 18 M4 | 11 [175] 11 | 15
50-10C1 3.5x1 60 4393 12481 94 | 84 | 135 | 18 M4 | 1 [175] 11 | 15
50-1281 2.5x1 46 4420 11047 | 102 | 87 | 150 | 22 125 | 13 ] 20 ] 13 ] 20
50-1282 12 | 7938 | 25x2 90 8022 22094 | 102 | 123 | 150 | 22 125 | 13 [ 20 ] 13| 20
50-12C1 3.5x1 63 5875 15380 | 102 [ 99 | 150 | 22 125 [ 13 ] 20] 13 ] 20
50-30A2 30 | 6350 1.5%2 52 3834 10658 94 | 160 | 135 | 18 140 | 1[5 11 | 15

Remark : Stiffness values listed above are derived from theoretical formula to the elastic deformation between balltrack and balls while
axial load is 30% of dynamic load rating.
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Size Stiffness Dynamic Static Nut Flange Bolt Fit
Model | Nominal Ball | Gircuits kgf / pm Liad Load
Din | Lead | Dia K 1Xé?krevs Colkgf] | D L F T |BCDE| X [ Y | z | s
gf)
55-10B2 10 4.350 2.5x2 93 6071 19592 102 | 103 | 144 18 122 1M 1175 11 20
55-10C1 55 3.5x1 66 4562 13661 100 84 140 18 118 1M1 175 11 20
55-12B2 12 7938 2.5x2 95 8392 24390 105 | 123 | 154 22 127 13 20 13 20
60-12B2 60 2.5x2 101 8742 26685 112 | 135 | 154 18 132 1M 1175 11 20
63-8A2 8 3 1.5x2 54 2826 10129 104 76 146 18 124 1M1 175 11 20
63-8A3 476 1.5x3 80 4004 15193 104 92 146 18 124 11 [ 176 | 11 20
63-10B2 10 6.350 2.5x2 104 6533 22371 110 | 107 | 152 20 130 1M 1175 11 20
63-10B3 63 2.5x3 154 9528 33556 110 [ 137 | 152 20 130 1M1 175 11 20
63-12B2 12 7.938 2.5x2 109 8943 28062 118 | 124 | 166 22 141 13 20 13 20
63-16B2 16 9,525 2.5x2 141 14862 46009 124 | 153 | 172 22 147 13 20 13 20
63-20B2 20 2.5x2 141 14862 46009 124 | 176 | 172 22 147 13 20 13 20
70-10B2 10 6.350 2.5x2 115 6843 25011 124 | 109 | 170 20 145 13 20 13 20
70-10B3 70 2.5x3 170 9698 37516 124 | 139 | 170 20 145 13 20 13 | 20
70-12B2 2 7938 2.5x2 120 9382 31275 130 [ 125 | 178 22 152 13 20 13 20
70-12B3 ! ) 2.5x3 170 13296 46912 130 | 159 [ 178 22 152 13 20 13 20
80-10B2 10 6.350 2.5x2 126 7202 28538 130 | 109 | 178 22 152 13 20 13 | 20
80-10B3 2.5x3 186 10207 42807 130 [ 139 | 178 22 152 13 20 13 20
80-12B2 12 7938 2.5x2 130 9797 35422 136 | 125 | 185 22 159 13 20 13 20
80-12B3 80 2.5x3 192 13844 53132 136 | 159 | 185 22 159 13 20 13 20
80-16B2 16 2.5x2 171 16485 58851 145 | 156 | 210 28 154 18 26 | 175 | 25
80-16B3 9,505 2.5x3 252 23363 88276 145 | 204 | 210 28 154 18 26 | 175 [ 25
80-20B2 20 2.5x2 171 16485 58851 145 | 185 | 210 28 154 18 26 [ 175 | 25
80-20B3 2.5x3 252 23363 88276 145 | 245 | 210 28 154 18 26 | 175 [ 25
100-12B2 12 7938 2.5x2 156 10761 44596 160 | 132 | 224 24 188 18 26 | 175 [ 25
100-12B3 2.5x3 229 15251 66894 160 | 168 | 224 24 188 18 26 [ 175 ] 25
100-16B2 100 1 2.5x2 200 18123 77425 170 | 162 | 248 32 205 22 32 | 215 | 30
100-16B3 9,505 2.5x3 305 25684 111637 170 | 212 | 248 32 205 22 32 | 21.5] 30
100-20B2 20 2.5x2 200 18123 74425 170 | 190 | 248 32 205 22 32 [ 215 ] 30
100-20B3 2.5x3 305 25684 111637 170 | 250 | 248 32 205 22 32 | 215 ] 30

Remark : Stiffness values listed above are derived from theoretical formula to the elastic deformation between balltrack and balls while
axial load is 30% of dynamic load rating.
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Size Stiffness | PYMMIC | g Nut Flange Return Bolt Fit
Ball — Load Tube
Model S—— Dia. Circuits | kgf/pm 1510° revs Load
i Lead K Colkgf) | D | L | F | T |BeDE|W |H| X | Y | Z]|s
Dia. C (kgf)

16-5B1 2.5x1 32 763 1400 | 31 [ 80 [ 54 [ 12| 41 [24[22|55[95]55] 2
16-5B2 16 2.5x2 65 1385 2799 | 31 [110| 54 | 12 | 41 |24 | 22|55 95|55 | 2
16-5C1 5 | 3175 | 35x1 46 1013 19646 | 31 | 90 [ 54 [ 12| 41 [24[22]|55][95]55] 24
20-5B1 2.5x1 38 837 1733 | 35 | 80 | 58 | 12 | 46 [27 25|55 [ 9555 24
20-5B2 2 2.5x2 76 1519 3465 | 35 | 110 | 58 | 12 | 46 |27 | 25| 55| 95 |55 | 24
20-6B1 s | 2069 254 40 1139 2187 | 36 | 92 [ 60 | 12| 47 [ 28|27 [ 559555 2
20-6C1 3.5x1 55 1512 3041 36 | 106 | 60 [ 12 | 47 [28| 2755 95|55 24
25-5B1 2.5x1 46 939 2209 | 40 |80 | 64 | 12 | 52 |31 |2 |55 95|55 2
25-5B2 5 | 3175 | 25x2 90 1704 4617 | 40 [ 10| 64 [ 12| 52 [31 | 2655 95|55 2
25-5C1 - 3.5x1 68 1252 3085 | 40 | 90 | 64 | 12 | 52 |31 |2 |55 95|55 | 2
25-6B2 s | 2959 2522 9% 2308 5523 | 42 | 128 | 68 | 12 | 55 |32 | 28| 66 | 11 | 65 | 24
25-6C1 3.5x1 66 1690 3844 | 42 104 68 [ 12| 55 [32|28[ 66| 11|65 2
25-10B1 10 | 4763 | 2.5x1 48 1592 3237 | 45 | 122 72 [ 16 | 58 |34 |29 66| 11 | 65| 2
28-5B1 s 2.5x1 51 984 24666 | 44 | 80 | 70 | 12 | 56 |34 |28 | 66 | 11 | 65 | 24
28-5B2 3175 | 25x2 98 1785 4932 | 44 10| 70 [ 12| 56 [36 |28 66| 11 |65 2
28-6A2 28 6 1.5%2 59 1150 2960 | 44 | 110 70 | 12 | 56 |34 |28 [ 66| 11| 65| 2
28-8A2 8 [, g 1522 62 1960 4348 | 50 | 110 75 | 12 | 61 |38 |32 66| 11 | 65| 15
28-10B2 10 | " 2.5x2 102 3060 7299 | 54 [177 | 94 [ 15 | 74 |37 |32 9 [ 14 [85] 30
32-5B1 2.5x1 55 1039 2833 | 50 | 80 | 76 | 12 | 63 |38 (30|66 | 11|65 2
32-5B2 5 | 3175 | 25x2 109 1886 5666 | 50 | 110 | 76 | 12 | 63 |38 |30 | 66 | 11 | 65 | 24
32-5C1 3.5x1 76 1388 3967 |50 [ 90 [ 76 | 12| 63 |38 30 [66] 11|65/ 2
32-6B1 2.5x1 57 1409 3510 | 52 | 92|78 12| 65 [39[32]66] 11|65/ 2
32-6B2 6 | 3969 | 25x2 112 2556 7020 | 52 | 128 | 78 | 12 | 65 |39 |32 | 66| 11 | 65 | 2
32-6C1 3.5x1 78 1888 4936 | 52 [104| 78 [ 12| 65 [39 |32 66| 11 |65 2
32-8B1 2.5x1 58 1810 4227 | 54 |10 | 88 [ 16 | 70 [40[33] 9 [ 14 [ 85 30
32-8B2 32 8 | 4763 | 25x2 115 3284 8453 | 54 | 158 | 88 | 16 | 70 |40 33| 9 | 14 | 85 | 30
32-8C1 3.5x1 82 2428 5948 | 54 | 126 | 88 | 16 | 70 [40 |33 9 [ 14 [ 85 30
32-10B1 2.5x1 58 2651 5600 | 57 | 122 91 | 16 | 73 |44 [37] 9 [ 14 |85 | 30
32-10B2 10 2.5x2 118 4810 11199 | 57 [ 182 91 | 16 | 73 |44 [ 37| 9 | 14 | 85 | 30
32-10C1 s350 |35 86 3519 7785 | 57 [ 142 91 [ 16 | 73 [4s |37 9 | 14 [ 85 30
32-12A2 o | 1.5%2 72 3035 6555 | 62 | 180 [ 108 | 16 | 86 |44 38| 9 [ 14 [ 85| 15
32-12B1 2.5x1 62 2650 5599 | 62 [ 138|108 | 16 | 86 |44 [38] 9 [ 14 [ 85 [ 20
32-16A2 16 1.5x2 72 3035 6555 | 62 [180 [ 108 | 16 | 86 |44 [38] 9 | 14 [ 85 20
36-6B1 s | 2959 |25 62 1486 3969 | 55 | 92 | 82 | 12 | 68 [42 |32 66| 11 |65 24
36-6B2 36 2.5x2 121 2696 7937 | 55 | 128 | 82 | 12 | 68 |42 |32 [ 66| 11 | 65 | 2
36-10B2 10 | 6350 | 25x2 132 5105 12669 | 62 [ 186 [ 104 [ 18 | 82 [49[40 | 11 [175] 11 | 30

Remark : Stiffness values listed above are derived from theoretical formula to the elastic deformation between balltrack and balls while
preload is 10% of dynamic load rating and axial load is applied.
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Size Stiffness Dynamic Static Nut Flange G Bolt Fit
Ball o Load Tube
Model r—— Dia. Circuits | kgf /pm 1%10° revs Load
) Lead K Co (kgf) D L F T |BCD-E| W | H X Y z S
Dia. C (kgf)

40-5B1 5 3175 2.5x1 65 1141 3567 58 84 92 16 72 46 | 34| 9 14 8.5 30
40-5B2 2.5x2 132 2071 7134 58 | 114 | 92 16 72 46 | 34| 9 14 8.5 30
40-6B2 [} 3.969 2.5x2 136 2817 8855 60 | 132 | 9% 16 76 47 136 | 9 14 8.5 30
40-8B1 2.5x1 69 2003 5302 | 62 [ 110 | 96 | 16 78 48 | 38| 9 | 14 | 85 | 30
40-8B2 8 4.763 2.5x2 137 3634 10603 62 | 158 | 96 16 78 48 | 38 | 9 14 8.5 30
40-8C1 3.5x1 96 2679 7438 62 | 126 | 96 16 78 48 | 38 | 9 14 8.5 30
40-10B1 2.5x1 72 2959 7069 65 | 132 | 106 | 18 85 52 [ 42 | 11 | 175 | 1 30
40-10B2 0 10 6.350 2.5x2 145 5370 14138 65 | 192 | 106 | 18 85 52 | 42 | 11 | 175 11 30
40-10C1 4 3.5x1 102 3932 9841 65 | 152 | 106 | 18 85 52 [ 42 | 11 | 175 | 1 30
40-12A2 12 6.350 1.5x2 88 3402 8316 65 | 160 | 106 | 18 84 52 [ 42 | 11 | 175 | 1 20
40-12B1 2 2.5x1 70 3425 7837 70 | 153 | 112 | 18 90 55 | 43 | 11 | 175 | 11 40
40-12B2 ! 2.5x2 141 6217 15674 70 | 225 | 112 | 18 90 55 [ 43 | 11 | 175 | 1 40
40-12C1 12 7144 3.5x1 103 3932 9841 65 | 158 | 106 | 18 85 52 [ 42 | 11 | 175 | 1 30
40-16A2 16 1.5x2 88 4006 9404 75 | 209 | 117 | 18 95 53 | 43 | 11 | 175 | 11 40
40-16B1 16 2.5x1 118 3425 7837 75 | 153 | 117 | 18 95 53 [ 43 | 11 | 175 | 1 40
40-20A1 20 1.5x1 (74 1874 4158 65 | 152 | 106 | 18 85 52 [ 42 | 11 | 175 | 1 30
45-10B1 6.350 2.5x1 76 3116 7953 70 | 134 | 112 | 18 90 58 | 48 | 11 | 175 | 11 30
45-10B2 45 10 2.5x2 156 5655 15905 70 | 194 | 112 | 18 90 58 | 48 | 11 | 175 | 11 30
45-12B2 12 7.938 2.5x2 162 7627 19799 74 | 230 | 122 | 22 97 60 | 49 | 13| 20 13 40
50-5A2 5 1.5x2 96 1447 5382 70 | 107 | 104 | 16 86 56 | 40 | 9 14 8.5 30
50-5A3 3.175 1.5x3 143 2051 8072 | 70 | 127 | 104 | 16 86 56 | 40 | 9 | 14 [ 85 | 30
50-5B2 b) 2.5x2 153 2245 8969 70 | 116 | 104 | 16 86 56 | 40 | 9 14 8.5 30
50-6B2 6 3,969 2.5x2 161 3093 11149 72 | 134 | 106 | 16 88 57 | 43 | 9 14 8.5 30
50-6B3 ) 2.5x3 235 4384 16723 | 72 [ 170 | 106 | 16 88 57 | 43| 9 | 14 [ 85 | 30
50-8B1 2.5x1 81 2206 6705 75 | 112 | 116 | 18 95 58 | 45 | 11 | 175 11 30
50-8B2 50 8 4.763 2.5x2 165 4004 13409 75 | 160 | 116 | 18 95 58 | 45 | 11 | 175 11 30
50-8B3 2.5x3 244 5674 20114 75 | 208 | 116 | 18 95 58 | 45 | 11 | 175 | 1 30
50-10B2 2.5x2 173 5923 17670 78 | 194 | 119 | 18 98 62 | 48 | 11 | 175 11 30
50-10B3 10 6.350 2.5x3 255 8394 26505 78 | 254 | 119 | 18 98 62 | 48 | 11 | 175 11 30
50-10C1 3.5x1 120 4393 12481 78 | 154 | 119 | 18 98 62 | 48 | 11 | 175 | 11 30
50-12B2 12 7938 2.5x2 178 8022 22094 82 | 232 | 130 | 22 105 64 | 52 | 13 | 20 13 40
50-12C1 3.5x1 123 5875 15380 82 | 184 | 130 | 22 105 64 | 52 | 13 | 20 13 40
55-10C1 55 10 [ 6.350 3.5x1 132 4562 13661 84 | 154 | 125 | 18 103 | 68 | 54 [ 11 | 175 [ 1 40
55-12B2 12 7.938 2.5x2 185 8392 24390 88 | 232 | 136 | 22 110 70 | 56 | 13 | 20 13 40

Remark : Stiffness values listed above are derived from theoretical formula to the elastic deformation between balltrack and balls while
preload is 10% of dynamic load rating and axial load is applied.
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Size Stiffness Dynamic Static Nut Flange D Bolt Fit
Ball o Load Tube
Model P— Dia. Circuits | kgf/pm 1x10° revs Load
. Lead K Co (kgf ) D L F T |BCD-E| W | H X Y z S
Dia. C (kgf)

63-8A2 8 4763 1.5x2 107 2826 10129 87 | 142 | 129 | 18 107 70 | 50 | 11 | 17.5 | 11 40
63-8A3 1.5x3 154 4004 15193 87 | 171 | 129 | 18 107 70 150 | 11 | 175 11 40
63-10B2 10 6.350 2.5x2 206 6533 22371 90 | 196 | 132 | 20 110 74 153 | 11 | 175 11 30
63-10B3 63 2.5x3 305 9258 33556 90 | 256 | 132 | 20 110 74 | 53 | 11 | 175 | 11 30
63-12B2 12 7.938 2.5x2 214 8943 28062 94 | 232 | 142 | 22 117 76 | 57 | 13| 20 13 40
63-16B2 16 9,595 2.5x2 280 14862 46009 100 | 296 | 150 | 22 123 78 | 62 | 13| 20 13 40
63-20B2 20 2.5x2 280 14862 46009 100 | 334 | 150 | 22 123 78 | 62 | 13 | 20 13 40
70-10B2 0 350 2.5x2 228 6843 25011 104 | 196 | 152 | 20 128 80 | 56 [ 13 | 20 13 40
70-10B3 70 ! 635 2.5x3 334 9698 37516 104 | 256 | 152 | 20 128 80 | 56 [ 13 | 20 13 40
70-12B2 12 7938 2.5x2 236 9382 31275 110 | 232 | 159 | 22 133 82 | 58 | 13 | 20 13 40
70-12B3 2.5x3 336 13296 46912 110 | 302 | 159 | 22 133 82|58 [ 13 | 20 13 40
80-10B2 10 6.350 2.5x2 251 7202 28538 115 | 200 | 163 | 22 137 90 | 64 | 13| 20 13 40
80-10B3 2.5x3 368 10207 42807 115 | 260 | 163 | 22 137 90 | 64 | 13 | 20 13 40
80-12B2 12 7938 2.5x2 257 9797 35422 120 | 232 | 169 | 22 143 92 | 67 | 13| 20 13 40
80-12B3 80 2.5x3 380 13884 53132 120 | 302 | 169 | 22 143 92 | 67 | 13| 20 13 40
80-16B2 16 2.5x2 340 16485 58851 125 | 302 | 190 | 28 154 94 170 | 18 | 26 | 175 | 50
80-16B3 9,595 2.5x3 498 23363 88276 125 | 398 | 190 | 28 154 94170 | 18 | 26 | 175 | 50
80-20B2 20 2.5x2 338 16485 58851 125 | 345 | 190 | 28 154 94170 | 18 | 26 | 175 | 50
80-20B3 2.5x3 498 23363 88276 125 | 470 | 190 | 28 154 94 170 | 18 | 26 | 175 | 50
100-12B2 12 7938 2.5x2 301 10761 44596 145 | 240 | 209 | 28 173 [ 112 76 | 18 | 26 | 175 | 50
100-12B3 2.5x3 452 15251 66894 145 | 312 | 209 | 28 173 | 112 76 | 18 | 26 | 175 | 50
100-16B2 100 16 2.5x2 400 18125 74425 150 | 308 | 228 | 32 185 | 114 80 | 22 | 32 | 215 | 60
100-16B3 9,595 2.5x3 595 25684 111637 150 | 404 | 228 | 32 185 114 80 | 22 | 32 | 215 | 60
100-20B2 20 2.5x2 400 18123 74425 150 | 350 | 228 | 32 185 | 114 80 [ 22 | 32 [ 215 | 60
100-20B3 2.5x3 595 25684 111637 150 | 475 | 228 | 32 185 | 114 80 [ 22 | 32 [ 215 | 60

Remark : Stiffness values listed above are derived from theoretical formula to the elastic deformation between balltrack and balls while

preload is 10% of dynamic load rating and axial load is applied.
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Size Stiffness Dynamic Static Nut Flange Bolt Fit
Model | Nominal Ball | Gircuits kgf / pm Liad Load
Di | Lead | D K 1Xé?krevs Colkgf) | D | L | F | T |BCD-E| X Y z S
gf)
16-5B2 2.5x2 65 1385 2799 40 | 110 | 64 12 51 5.5 9.5 5.9 24
16-5B1 16 2.5x1 32 763 1400 40 80 b4 12 51 5.5 9.5 5.9 24
16-5C1 5 3.175 3.5x1 46 1013 1946 40 90 b4 12 51 5.5 9.5 5.5 24
20-5B1 2.5x1 38 837 1733 44 80 68 12 55 5.5 9.5 5.9 24
20-5B2 20 2.5x2 76 1519 3465 44 | 110 | 68 12 55 5.5 9.5 5.9 24
20-6B1 6 3,069 2.5x1 40 1139 2187 48 92 72 12 59 5.5 9.5 5.5 24
20-6C1 3.5x1 55 1512 3041 48 | 104 | 72 12 59 5.5 9.5 5.5 24
25-5A2 1.5x2 54 1092 2622 50 | 102 | 73 11 61 5.5 9.5 5.9 24
25-5B1 5 3175 2.5x1 46 939 2209 50 80 74 12 62 5.5 9.5 5.5 24
25-5B2 ’ 2.5x2 90 1704 4417 50 [ 110 [ 74 12 62 5.5 9.5 5.5 24
25-5C1 25 3.5x1 68 1252 3085 50 90 74 12 62 5.5 9.5 5.9 24
25-6B2 6 3,060 2.5x2 94 2304 5524 56 | 128 | 82 12 69 6.6 11 6.5 24
25-6C1 ) 3.5x1 66 1690 3844 56 | 104 | 82 12 69 6.6 1 6.5 24
25-10B1 10 4.763 2.5x1 48 1592 3237 60 | 122 | 86 16 73 6.6 11 6.5 24
28-5B1 5 2.5x1 51 984 2466 55 80 85 12 69 6.6 11 6.5 24
28-5B2 28 3175 2.5x2 98 1785 4932 55 | 110 [ 85 12 69 6.6 11 6.5 24
28-6A2 5 1.5x2 59 1150 2960 55 | 110 | 85 12 69 6.6 11 6.5 24
28-6B2 2.5x2 98 1776 4980 55 | 123 | 85 12 69 6.6 11 6.5 24
32-4B2 4 2.381 2.5x2 91 1071 3582 54 93 81 12 67 6.6 1 6.5 24
32-5B1 2.5x1 55 1039 2833 58 80 84 12 71 6.6 11 6.5 24
32-5B2 5 3.175 2.5x2 109 1886 5666 58 | 110 | 84 12 71 6.6 11 6.5 24
32-5C1 3.5x1 76 1388 3967 58 90 84 12 71 6.6 11 6.5 24
32-6B1 2.5x1 57 1409 3510 62 92 88 12 75 6.6 11 6.5 24
32-6B2 6 3.969 2.5x2 112 2556 7020 62 | 128 | 88 12 75 6.6 11 6.5 24
32-6C1 3.5x1 78 1888 4936 62 | 104 | 88 12 75 6.6 11 6.5 24
32-8A2 1.5x2 70 2082 5151 66 | 135 | 100 | 15 82 9 14 8.5 30
32-8B1 2.5x1 58 1810 4227 66 | 110 | 100 | 16 82 9 14 8.5 30
32-8B2 32 8 4.763 2.5x2 115 3284 8453 66 | 158 | 100 | 16 82 9 14 8.5 30
32-8B3 2.5x3 168 4653 12678 74 | 205 | 108 | 16 90 9 14 8.5 30
32-8C1 3.5x1 82 2428 5948 66 | 126 | 100 | 16 82 9 14 8.5 30
32-10A2 1.5x2 72 3051 6612 74 | 167 | 108 | 15 90 9 14 8.5 30
32-10B1 10 2.5x1 58 2651 5600 74 | 122 | 108 | 16 90 9 14 8.5 30
32-10B2 2.5x2 118 4810 11199 74 | 182 | 108 | 16 90 9 14 8.5 30
32-10C1 6.350 3.5x1 86 3519 7785 74 | 142 | 108 | 16 90 9 14 8.5 30
32-12B1 2.5x1 62 2602 5510 74 | 153 [ 108 | 18 90 9 14 8.5 30
32-12B2 12 2.5x2 118 4810 11199 74 | 232 | 108 | 16 90 9 14 8.5 30
32-12C1 3.5x1 84 3518 7784 74 | 166 | 108 | 16 90 9 14 8.5 30

Remark : Stiffness values listed above are derived from theoretical formula to the elastic deformation between balltrack and balls while
preload is 10% of dynamic load rating and axial load is applied.
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Size Stiffness Dynamic Static Nut Flange Bolt Fit
Model | Nominal Ball | Gireuits kgf / pm Liad Load
Din | Lead | D& K 1Xé?krevs Colkgf) | D | L | F | T |BCD-E| X Y z s
af)
36-6B1 6 3.969 2.5x1 62 1486 3969 65 92 100 12 82 6.6 11 6.5 24
36-6B2 2.5x2 121 2696 7937 65 128 | 100 12 82 6.6 11 6.5 24
36-12A2 12 4.763 1.5x2 80 2557 6693 70 155 | 108 5 90 9 14 8.5 30
36-12B1 % 2.5x1 67 2812 6334 75 126 | 120 16 98 11 17.5 11 30
36-10B2 10 6.350 2.5x2 132 5105 12669 75 184 | 120 18 98 1" 17.5 11 30
36-12B2 12 2.5x2 130 5105 12668 75 206 | 120 18 98 1" 17.5 11 30
36-8A2 8 4763 1.5x2 77 2217 5669 70 135 | 108 15 90 9 14 8.5 30
36-8B2 2.5x2 126 3489 9606 70 158 | 108 15 90 9 14 8.5 30
40-5B1 5 3175 2.5x1 65 1141 3567 68 84 102 16 84 9 14 8.5 30
40-5B2 ’ 2.5x2 132 2071 7134 68 114 | 102 16 84 9 14 8.5 30
40-6B2 6 3.969 2.5x2 136 2817 8855 70 132 | 104 16 86 9 14 8.5 30
40-8B1 2.5x1 69 2003 5302 74 110 | 108 16 90 9 14 8.5 30
40-8B2 8 4763 2.5x2 137 3634 10603 74 158 | 108 16 90 9 14 8.5 30
40-8B3 2.5x3 200 5150 15904 74 210 | 108 15 90 9 14 8.5 30
40-8C1 3.5x1 96 2679 7438 74 126 | 108 16 90 9 14 8.5 30
40-10A2 1.5x2 87 3418 8398 82 170 | 124 18 102 11 17.5 11 30
40-10B1 0 0 3 2.5x1 72 2959 7069 84 132 | 125 18 104 1" 17.5 11 30
40-10B2 4 ! 6350 2.5x2 145 5370 14138 84 192 | 125 18 104 1 17.5 11 30
40-10C1 3.5x1 102 3932 9841 84 152 | 125 18 104 11 17.5 11 30
40-12A2 1.5x2 88 4006 9404 86 160 | 128 18 106 1" 17.5 11 30
40-12B1 12 2.5x1 70 3425 7837 86 153 | 128 18 106 1 17.5 11 40
40-12B2 2.5x2 141 6217 15674 86 225 | 128 18 106 11 17.5 11 40
40-12C1 7144 3.5x1 103 4637 11146 86 179 | 128 18 106 1" 17.5 11 30
40-16A2 1.5x2 83 4007 9405 86 214 | 128 18 106 11 17.5 11 40
40-16B1 16 2.5x1 72 3425 7837 86 182 | 128 18 106 1 17.5 11 40
40-16B2 2.5x2 143 6216 15674 86 272 | 128 22 106 1" 17.5 11 30
45-10B1 10 6.350 2.5x1 76 3111 7953 88 134 | 132 18 110 1 17.5 11 30
45-10B2 45 2.5x2 156 5655 15905 88 194 | 132 18 110 1 17.5 11 30
45-12B2 12 7.938 2.5x2 162 7627 19799 96 230 | 142 22 117 13 20 13 40
45-16B2 16 7144 2.5x2 158 6636 17895 90 278 | 132 18 110 11 17.5 1 30
50-5A2 5 3175 1.5x2 96 1447 5382 80 107 | 114 16 96 9 14 8.5 30
50-5A3 1.5x3 143 2051 8072 80 127 | 14 16 96 9 14 8.5 30
50-6B2 5 3,060 2.5x2 161 3093 11149 84 134 | 118 16 100 9 14 8.5 30
50-6B3 50 2.5x3 235 4384 16723 84 170 | 118 16 100 9 14 8.5 30
50-8B1 2.5x1 81 2206 6705 87 112 | 128 18 107 1" 17.5 11 30
50-8B2 8 4.763 2.5x2 165 4004 13409 87 160 | 128 18 107 1 17.5 11 30
50-8B3 2.5x3 244 5674 20114 87 208 | 128 18 107 1" 17.5 11 30
50-10B1 10 6.350 2.5x1 88 3245 8918 93 133 | 135 18 113 1" 17.5 11 30
Remark : Stiffness values listed above are derived from theoretical formula to the elastic deformation between balltrack and balls while

preload is 10% of dynamic load rating and axial load is applied.
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Size Stiffness Dynamic Static Nut Flange Bolt Fit
Model | Nominal Bgll Circuits | kgf/pm Loéad Load
Din | Lead | D K 1Xg?krevs Colkgf) | O | L | F | T |BCD-E| X Y z s
gf)
50-10B2 2.5x2 173 5923 17670 94 194 | 135 18 114 11 17.5 11 30
50-10B3 10 6.350 2.5x3 255 8394 26505 94 | 254 | 135 18 114 11 17.5 11 30
50-10C1 3.5x1 120 4393 12481 94 154 | 135 18 114 11 17.5 11 30
50-12B1 50 2.5x1 90 4367 10918 100 | 159 | 146 | 22 122 14 20 13 40
50-12B2 12 2.5x2 178 8022 22094 102 | 232 | 150 | 22 125 13 20 13 40
50-12C1 7.938 3.5x1 123 5875 15380 102 | 184 | 150 | 22 125 13 20 13 40
50-16B2 16 2.5x2 174 7918 21837 100 | 280 | 146 | 22 122 14 20 13 40
50-20B1 20 2.5x1 90 4367 10918 100 | 227 | 146 | 28 122 14 20 13 40
55-10C1 55 10 6.350 3.5x1 132 4562 13661 100 | 154 | 140 18 118 11 17.5 11 40
55-12B2 12 7.938 2.5x2 185 8392 24390 105 | 232 | 154 | 22 127 13 20 13 40
63-8A2 8 3 1.5x2 107 2826 10129 104 | 142 | 146 18 124 11 17.5 11 40
63-8A3 476 1.5x3 154 4004 15193 104 | 174 | 146 18 124 11 17.5 11 40
63-10B2 10 6.350 2.5x2 206 6533 22371 110 | 196 | 152 | 20 130 11 17.5 11 30
63-10B3 63 2.5x3 305 9258 33556 110 | 256 | 152 | 20 130 11 17.5 11 30
63-12B2 12 7.938 2.5x2 214 8943 28062 118 | 232 | 166 | 22 141 13 20 13 40
63-16B2 16 9525 2.5x2 280 14862 46009 124 | 296 | 172 | 22 147 13 20 13 40
63-20B2 20 2.5x2 280 14862 46009 124 | 334 | 172 | 22 147 13 20 13 40
70-10B2 10 6.350 2.5x2 228 6843 25011 124 | 196 | 170 | 20 145 13 20 13 40
70-10B3 ) 2.5x3 334 9698 37516 124 | 256 | 170 | 20 145 13 20 13 40
70-12B2 70 12 7938 2.5x2 236 9382 31275 130 | 232 | 178 | 22 152 13 20 13 40
70-12B3 2.5x3 336 13296 46912 130 | 302 | 178 | 22 152 13 20 13 40
70-20B2 20 9.525 2.5x2 300 15644 51502 130 | 325 | 186 | 28 158 18 26 17.5 60
80-10B2 10 6.350 2.5x2 251 7202 28538 130 | 200 | 178 | 22 152 13 20 13 40
80-10B3 2.5x3 368 10207 42807 130 | 260 | 178 | 22 152 13 20 13 40
80-12B2 12 7938 2.5x2 257 9797 35422 136 | 232 | 185 | 22 159 13 20 13 40
80-12B3 80 2.5x3 380 13884 53132 136 | 302 | 185 | 22 159 13 20 13 40
80-16B2 16 2.5x2 340 16485 58851 145 | 302 | 210 | 28 174 18 26 17.5 50
80-16B3 9,505 2.5x3 498 23363 88276 145 | 398 | 210 | 28 174 18 26 17.5 50
80-20B2 20 2.5x2 338 16485 58851 145 | 345 | 210 | 28 174 18 26 17.5 50
80-20B3 2.5x3 498 23363 88276 145 | 470 | 210 | 28 174 18 26 17.5 50
100-12B2 12 7938 2.5x2 301 10761 44596 160 | 240 | 224 | 28 188 18 26 17.5 50
100-12B3 2.5x3 452 15251 66894 160 | 312 | 224 | 28 188 18 26 17.5 50
100-16B2 100 16 2.5x2 400 18123 74425 170 | 308 | 248 | 32 205 22 32 21.5 60
100-16B3 9,505 2.5x3 595 25684 11637 170 | 404 | 248 | 32 205 22 32 21.5 60
100-20B2 20 2.5x2 400 18123 74425 170 | 350 | 248 | 32 205 22 32 21.5 60
100-20B3 2.5x3 595 25684 11637 170 | 475 | 248 | 32 205 22 32 21.5 60

Remark : Stiffness values listed above are derived from theoretical formula to the elastic deformation between balltrack and balls while

preload is 10% of dynamic load rating and axial load is applied.
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Size Stiffness Dynamic Static Nut Flange Bolt Fit
Model | Nominal Bgll Circuits | kgf /pm Loéad Load
Din | Lead | DR K 1Xg?krevs Co (kgf) D L | F | T |[BDE| X | VY| zZ]|Ss
gf)
8-2.5T3 8 2.5 | 1.500 3 8 170 267 16 18 28 35 5 27 4.5 0 0 0
14-2.54T3 1% 2.54 2,000 3 12 339 655 28 30 39 50 | 10.6 40 5 7 5 0
14-4T3 4 3 12 339 655 24 26 33 48 6 36 55| 95 | 55 0
16-2T3 2 1500 3 14 252 593 25 27 36 44 10 35 55 | 95 | 55 0
16-2.5T4 2.5 4 19 358 862 25 27 4b 4b 10 35 55 | 95 | 55 12
16-5T3 16 5 3 1 731 1331 28 30 46 54 12 41 55| 95 | 55 12
16-5T4 3.175 4 12 936 1775 28 30 52 54 12 41 55 | 95 | 55 12
16-6T4 6 4 21 936 1775 30 32 58 54 12 42 55 | 95 | 55 12
20-2T6 2 1500 6 32 518 1551 30 32 52 52 10 40 55| 95 | 55 12
20-2T4 ) 4 36 399 1112 30 32 40 52 10 40 55 | 95 | 55 12
20-2.5T5 2.5 2,000 5 28 637 1635 34 36 51 59 12 47 55 | 95 | 55 12
20-2.54T6 2.54 6 33 745 1962 34 36 55 59 12 47 55| 95 | 55 12
20-4T3 20 4 2.381 3 17 509 1134 34 36 40 59 10 47 55 | 95 | 55 12
20-5T3 3175 3 20 852 1767 32 34 46 57 12 45 55 | 95 | 55 12
20-5T4 > ) 4 27 1091 2356 32 34 53 57 12 45 55| 95 | 55 12
20-6T3 6 3 20 1091 2081 34 36 51 60 12 48 55 | 95 | 55 12
20-6T4 3.969 4 27 1398 2774 34 36 61 60 12 48 55 | 95 | 55 12
20-10T3 10 3 20 1091 2080 33 35 b4 57 12 45 55| 95 | 55 12
25-2T6 6 39 560 1960 34 36 50 55 10 46 55 | 95 | 55 12
25-2T4 2 1.500 4 27 395 1307 34 36 40 55 10 46 55 | 95 | 55 12
25-2T3 3 20 309 980 34 36 35 55 10 46 55| 95 | 55 12
25-2.5T5 2.5 | 2.000 5 34 716 2117 38 40 52 62 10 51 6.6 11 6.5 12
25-4T4 4 2.381 4 28 747 1989 38 40 53 64 12 51 55 | 95 | 55 12
25-5T3 3 28 977 2314 37 40 46 b4 12 52 55| 95 | 55 12
25-5T4 25 3175 4 37 1252 3085 37 40 53 64 12 52 55 | 95 | 55 12
25-5T5 5 5 40 1516 3856 38 40 56 63 1" 51 55 | 95 | 55 12
25-5T6 6 48 1773 4627 38 40 65 63 1K 51 55| 95 | 55 12
25-6T3 3,969 3 28 1272 2762 38 42 51 65 12 53 55 | 95 | 55 12
25-6T4 4 37 1628 3682 38 42 61 65 12 53 55 | 95 | 55 12
25-10T3 10 | 4763 3 25 1591 3236 42 45 80 69 15 55 6.6 1 6.5 12
25-10T4 4 33 2038 4315 42 45 85 69 15 55 6.6 1 6.5 12

Remark : Stiffness values listed above are derived from theoretical formula to the elastic deformation between balltrack and balls while

axial load is 30% of dynamic load rating.
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Size Stiffness | DYnamic | o Nut Flange Bolt Fit
Model Nominal Bgll Circuits | kgf/pm Liad Load

°Si":a Lead | Dia- K “é?k;‘]f]"s Co kg D L|F | T |BDE| X | Y| 2Z]|s

32-5T3 3 33 1117 3081 | 44 | 48 | 46 [ 74 | 12 60 |66 11 ]es5] 12
32-5T4 5 | 3175 4 42 1431 4108 | 44 | 48 [ 53 [ 74 | 12 60 |66 | 11 ]65] 12
32-5T6 6 63 2027 6162 | 44 | 48 | 66 | 74 | 12 60 |66 | 11|65 12
32-6T3 3 33 1446 3620 | 45 [ 50 | 51 [ 76 | 12 62 |66 | 1n]es] 12
32-6Th » 6 | 3969 4 43 1852 4826 | 45 | 50 [ 61 [ 76 | 12 62 |66 | 11|65 12
32-6Tb 6 65 2625 7239 | 45 [ 50 | 75 | 76 | 12 62 |66 | 11|65 12
32-8T3 s | 4763 3 35 1810 4227 | 47 | 52 [ 63 | 78 | 16 66 |66 | 11 65| 12
32-8Th 4 47 2317 5635 | 47 | 52 | 74 [ 718 | 16 66 | 66| 11 |65 12
32-10T3 I 3 35 2539 5327 | 51 | 56 | 72 | 82 | 16 68 |66 | 11|65 12
32-10T4 4 48 3252 7102 | 51 [ 56 | 83 [ 82 [ 16 68 66| 11 ]es5] 12
40-5T4 5 4 50 1599 5280 | 51 | 54 | 53 | 80 | 16 66 |66 | 11|65 12
40-5T6 > 175 6 74 2265 7919 | 51 | 54 | 66 | 80 | 16 66 | 66| 11 65 12
40-5.08T6 5.08 | 3.175 6 74 2265 7919 [ 53 [ 56 | 65 [ 90 [ 15 72 9 [ 14 [85] 15
40-6Th s | 2969 4 50 2136 6420 | 53 | 56 | 65 | 88 | 16 72 9 [ 14 [85] 15
40-6T6 40 ' 6 74 3028 9630 | 53 | 586 | 79 | 88 | 16 72 9 [ 14 [85] 15
40-8T4 s | 4763 4 52 2728 7596 | 55 | 60 | 78 [ 92 | 16 75 9 [ 14 [85] 15
40-8Té 6 76 3866 11394 | 55 [ 60 | 99 | 92 | 16 75 9 [ 1485 15
40-10T3 T 3 40 2959 7069 | 60 | 65 [ 76 | 96 | 16 80 9 | 14 [85] 15
40-10T4 4 51 3789 9426 | 60 | 65 | 87 [ 96 | 16 80 9 [ 14 [85] 15
50-5T4 5 4 62 1757 6745 | 62 | 65 | 57 [ 96 | 16 80 9 [ 1485 15
50-5T6 > 175 6 91 2490 10117 | 62 [ 65 [ 70 | 96 | 16 80 9 [ 14 [85] 15
50-6T4 s | 2969 4 62 2388 8250 | 64 | 68 | 65 [ 100 ] 16 84 9 [ 14 [85] 15
50-6T6 6 93 3384 12375 | 64 | 68 | 79 [ 100 | 16 84 9 [ 14 [85] 15
50-8T4 e | 4763 4 62 2998 9578 | 65 | 70 | 78 [ 102 | 16 85 9 [ 14 [85] 15
50-8T6 50 6 92 4249 14367 | 65 [ 70 | 99 102 ] 16 85 9 [ 14 [85] 15
50-10T3 3 50 3397 9256 | 69 | 74 | 78 [ 114 ] 18 92 1 [175] 11 | 20
50-10T4 10 | 6350 4 63 4350 12341 | 69 | 74 | 89 [ 114 | 18 92 1 175 11 | 20
50-10T6 6 94 6165 18511 | 69 [ 74 [ 112 [ 114 ] 18 92 1 [175] 11 | 20
50-12T3 3 50 4420 11047 | 73 [ 78 [ 90 [ 118 | 18 96 1 [175] 11 | 20
50-12T4 12| 7938 4 63 5660 14730 | 73 [ 78 [ 103 | 118 | 18 96 1 175 11 | 20
50-20T4 20 | 9.525 4 80 9327 23955 | 75 | 78 | 186 [ 129 [ 28 | 105 | 14 | 20 [ 13 | 30

Remark : Stiffness values listed above are derived from theoretical formula to the elastic deformation between balltrack and balls while
axial load is 30% of dynamic load rating.
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Size Stiffness Dynamic Static Nut Flange Bolt Fit
Model | Nominal Bgll Circuits | kgf /pm Lclad Load
D | Lead | Dia K 1Xg?kre"5 Co (kgf) D L|F | T |BDE| X | Y| Z]|S
af)

63-6T4 6 3,060 4 75 2614 10542 78 80 66 19 18 98 11 175 N 20
63-6T6 6 113 3704 15813 78 80 81 119 18 98 11 175 | 1 20
63-8T4 8 4763 4 77 3395 12541 79 82 80 122 18 100 11 175 N 20
63-8T6 63 6 114 4812 18811 79 82 101 | 122 18 100 11 1751 N 20
63-10T4 10 6.350 4 79 4860 15858 82 88 PAl 134 | 20 110 14 20 13 20
63-10T6 6 115 6887 23786 82 88 14 | 134 | 20 110 14 20 13 20
63-12T4 12 7938 4 78 6479 19293 86 92 105 | 138 | 20 114 14 20 13 20
63-12T6 6 113 9182 28939 86 92 133 | 138 | 20 114 14 20 13 20
80-10T4 10 6.350 4 96 5559 21118 99 105 PAl 152 20 127 14 20 13 20
80-10T6 6 140 7879 31677 99 105 | 114 | 152 20 127 14 20 13 20
80-12T4 12 7938 4 97 7430 25681 103 | 110 | 109 | 170 24 138 18 26 | 175 | 25
80-12T6 80 6 141 10530 38521 103 | 110 | 137 | 170 24 138 18 26 | 175 | 25
80-16T3 16 3 95 9663 31622 108 | 15 | 118 | 174 | 24 143 18 26 | 175 | 25
80-16T4 9,505 4 130 12375 42162 108 | 115 | 136 | 174 | 24 143 18 26 | 175 | 25
80-20T3 20 3 95 9663 31622 108 | 115 | 138 | 174 | 24 143 18 26 | 175 | 25
80-20T4 4 125 12375 42162 108 | 15 | 161 | 174 | 24 143 18 26 | 175 | 25
100-12T4 12 7938 4 105 8306 33001 123 | 130 | 109 | 190 24 158 18 26 | 175 | 25
100-12T6 6 175 11772 49502 123 | 130 | 137 | 190 24 158 18 26 | 175 | 25
100-16T4 100 16 4 107 13569 53161 125 | 135 | 136 | 194 | 24 163 18 26 | 175 | 30
100-16T6 9.525 6 140 19230 79741 125 | 135 | 173 | 194 | 24 163 18 26 | 175 | 30
100-20T4 20 4 155 13569 53161 125 | 135 | 161 | 194 | 24 163 18 26 | 175 | 30

Remark : Stiffness values listed above are derived from theoretical formula to the elastic deformation between balltrack and balls while
axial load is 30% of dynamic load rating.
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Size Stiffness Dynamic Static Nut Keyway
Model | Nominal Bgll Circuits | kgf/pm Lclad Load

D | Lead | DR K 1Xé([’k;‘f5]"s Co lkgf) D L K w H K1
16-2T4 2 1.500 4 15 178 395 25 25 25 20 3 1.8 2.5
16-5T3 16 3 1 731 1331 28 30 40 20 3 1.8 10
16-5T4 5 3175 4 12 936 1775 28 30 46 20 3 1.8 13
20-5T3 3 20 852 1767 32 34 41 20 3 1.8 10.5
20-5T4 20 4 27 1091 2356 32 34 48 20 3 1.8 14
20-6T3 6 3.969 3 20 1091 2081 34 36 46 20 4 2.5 13
20-6T4 4 27 1398 2774 34 36 56 25 4 2.5 15.5
25-5T3 5 3175 3 28 977 2314 37 40 41 20 4 2.5 10.5
25-5T4 25 4 37 1252 3085 37 40 48 20 4 2.5 14
25-6T3 6 3,949 3 28 1272 2762 38 42 46 20 4 2.5 13
25-6T4 4 37 1628 3682 38 42 56 25 4 2.5 15.5
32-5T3 3 33 1117 3081 [A 48 41 20 4 2.5 10.5
32-5T4 5 3.175 4 42 1431 4108 44 48 48 20 4 2.5 14
32-5T6 6 63 2027 6162 4b 48 61 25 4 2.5 18
32-6T3 3 33 1446 3620 45 50 46 20 5 8 13
32-6T4 32 6 3.969 4 43 1852 4826 45 50 56 25 5 3 15.5
32-6T6 6 65 2625 7239 45 50 70 32 5 3 19
32-8T3 8 4763 3 35 1810 4227 47 52 59 25 5 3 17
32-8T4 4 47 2317 5635 47 52 70 25 5 3 22.5
32-10T3 0 3 3 35 2539 5327 51 56 68 25 6 3.5 21.5
32-10T4 ! 6350 4 48 3252 7102 51 56 79 32 6 3.5 23.5
40-5T4 5 3475 4 50 1599 5280 51 54 48 20 4 2.5 14
40-5T6 6 74 2265 7919 51 54 61 25 4 2.5 18
40-6T4 5 3,060 4 50 2136 6420 53 56 56 25 5 8 15.5
40-6T6 40 6 74 3028 9630 53 56 70 32 5 3 19
40-8T4 8 4763 4 52 2728 7596 55 60 70 25 5 3 22.5
40-8T6 ) 6 76 3866 11394 55 60 91 40 5 8 25.5
40-10T3 10 6.350 3 40 2959 7069 60 65 68 25 6 3.5 21.5
40-10T4 4 51 3789 9426 60 65 79 32 6 3.5 23.5
50-5T4 5 3175 4 62 1757 6745 62 65 48 20 4 2.5 14
50-5T6 ) 6 91 2490 10117 62 65 61 25 4 2.5 18
50-6T4 6 3,069 4 62 2388 8250 b4 68 56 25 5 3 15.5
50-6T6 50 ) 6 93 3384 12375 b4 68 70 32 5 3 19
50-8T4 8 4763 4 62 2998 9578 65 70 70 32 5 3 19
50-8T6 ) 6 92 4249 14367 65 70 91 40 5 3 25.5
50-10T3 10 6,350 3 50 3397 9256 69 74 68 32 6 3.5 18
50-10T4 4 63 4350 12341 69 74 79 32 6 3.5 23.5

Remark : Stiffness values listed above are derived from theoretical formula to the elastic deformation between balltrack and balls while
axial load is 30% of dynamic load rating.
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Size Stiffness Dynamic Static Nut Keyway
Model | Nominal B?u Circuits | kgf/pm Loéad Load

| Lead | D& K 1Xé?k;<f*]"5 Co kg D L K w H K1
50-10T6 6.350 6 94 6165 18511 69 74 102 40 6 3.5 31
50-12T3 50 12 7938 3 50 4420 11047 73 78 82 40 6 3.5 21
50-12T4 4 63 5660 14730 73 78 95 40 6 3.5 27.5
63-6T4 6 3,969 4 75 2674 10542 78 80 56 25 6 3.5 15.5
63-6T6 6 113 3704 15813 78 80 70 32 6 3.5 19
63-8T4 8 4763 4 77 3395 12541 79 82 70 32 6 3.5 19
63-8T6 63 6 114 4812 18811 79 82 91 40 6 3.5 25.5
63-10T4 10 6,350 4 79 4860 15858 82 88 79 32 8 4 23.5
63-10T6 6 115 6887 23786 82 88 102 40 8 4 31
63-12T4 12 7938 4 78 6479 19293 86 92 95 40 8 4 275
63-12T6 6 113 9182 28939 86 92 123 50 8 4 36.5
80-10T4 10 6.350 4 96 5559 21118 99 105 79 32 8 4 23.5
80-10T6 6 140 7879 31677 99 105 102 40 8 4 62
80-12T4 12 7938 4 97 7430 25681 103 110 95 40 8 4 27.5
80-12T6 80 6 141 10530 38521 103 110 123 50 8 4 36.5
80-16T3 16 3 95 9663 31622 108 115 106 40 10 5 33
80-16T4 9505 4 130 12375 42162 108 115 124 50 10 5 37
80-20T3 20 3 95 9663 31622 108 115 126 50 10 5 38
80-20T4 4 125 12375 42162 108 115 149 63 10 5 43
100-12T4 12 7938 4 105 8306 33001 123 130 95 40 8 4 27.5
100-12T6 6 175 11772 49502 123 130 123 50 8 4 36.5
100-16T4 100 16 4 107 13569 53161 125 135 124 50 10 5 37
100-16T6 9.525 6 140 19230 79741 125 135 161 63 10 5 49
100-20T4 20 4 155 13569 53161 125 135 149 63 10 5 43

Remark : Stiffness values listed above are derived from theoretical formula to the elastic deformation between balltrack and balls while
axial load is 30% of dynamic load rating.
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Size Stiffness Dynamic Static Nut Flange Bolt Fit
Model | Nominal B?,.-;ll Circuits| kgf /pm Load Load
OmMiNat| | eaq | Dia- K| X10revs | o) D L | F | T |BcDE| X y z s
Dia. C lkgf) J

16-5T3 " 3 20 731 1331 28 [ 30 [ 78 [ 54 [ 12 41 55 | 95 | 55 | 2
16-5T4 s | 3175 |4 23 936 1775 | 28 [ 30 [ 90 [ 54 | 12 41 55 | 95 | 55 | 2
20-5T3 3 39 852 1767 | 32 | 34 | 718 | 57 | 12 45 55 | 95 | 55 | 24
20-5T4 20 4 54 1091 2356 | 32 | 34 | 92 | 57 | 12 45 55 | 95 | 55 | 2
20-6T3 s | 3069 I3 39 1091 2081 3 | 36 | 89 [ 60 [ 12 48 55 | 95 | 55 | 2
20-6T4 ' 4 54 1398 2776 | 34 | 36 | 109 | 60 | 12 48 55 | 95 | 55 | 24
25-2.5T5 25 [2000] 5 66 716 2117 [ 35 | 40 [ 87 | 65 | 10 51 66 | 11 | 65 [ 24
25-5T3 s | 3175 |3 55 977 2314 | 37 | 40 | 78 | 64 | 12 52 55 | 95 | 55 | 2
25-5T4 . ' 4 73 1252 3085 | 37 | 40 | 96 | 64 | 12 52 55 | 95 | 55 | 24
25-6T3 s | 2969 |3 56 1272 2762 | 38 | 42 | 89 | 65 | 12 53 55 | 95 | 55 | 2
25-6T4 4 75 1628 3682 | 38 | 42 [ 109 | 65 | 12 53 55 | 95 | 55 | 2
25-10T3 10 4763 3 49 1643 3265 | 47 | 51 | 140 | 74 | 15 60 66 | 11 | 65 | 24
28-5T5 28 5 [3175] 5 86 1619 404 | 45 | 50 [ 110 | 74 | 12 62 55 | 95 | 55 | 2
28-10T4 10 [4763] 4 70 2199 4969 | 45 | 50 [ 150 | 74 | 12 61 66 | 11 | 65 [ 24
32-2.5T6 25 | 2000 | 6 97 928 3339 | 45 | 51 | 106 | 74 | 12 62 55 | 95 | 55 | 24
32-5T3 3 64 117 3081 | 4 | 48 | 78 | 74 | 12 60 66 | 11 | 65 [ 24
32-5T4 5 | 5175 |4 82 1431 4108 | 44 | 48 | 96 | 74 | 12 60 66 | 11 | 65 | 24
32-5T6 ' 6 121 2027 6162 | 4 | 48 | 118 | 74 | 12 60 66 | 11 | 65 | 24
32-5.08T4 5.08 4 82 1430 4108 | 44 | 48 | 96 | 74 | 12 60 66 | 11 | 65 [ 24
32-6T3 » 3 65 1446 3620 | 45 | 50 | 89 | 76 | 12 62 66 | 11 | 65 | 24
32-6T4 6 3969 4 84 1852 4826 | 45 | 50 | 109 | 76 | 12 62 66 | 11 | 65 | 24
32-6T6 6 125 2625 7239 | 45 | 50 [137 | 76 | 12 62 66 | 11 | 65 [ 24
32-8T3 6 | 4763 I3 68 1810 4227 | 47 | 52 [ 110 | 78 | 16 64 66 | 11 | 65 | 24
32-8T4 4 82 2317 5635 | 47 | 52 | 136 | 78 | 16 64 66 | 11 | 65 | 24
32-10T3 10 | e350 3 68 2539 5327 | 51 | 56 | 129 | 82 | 16 68 66 | 11 | 65 [ 24
32-10T4 4 82 3252 7102 | 51 | 56 | 155 | 82 | 16 68 66 | 11 | 65 | 24
40-5T4 s | 3175 |2 99 1599 5280 | 51 | 54 | 96 | 80 | 16 66 66 | 11 | 65 | 24
40-5T6 6 146 2265 7919 | 51 | 54 [ 122 ] 80 | 16 66 66 | 11 | 65 [ 24
40-6T s | 3969 |2 100 2136 6420 | 53 | 56 | 113 | 88 | 16 72 9 14 | 85 | 30
40-6T6 6 148 3028 9630 | 53 | 56 | 141 | 88 | 16 72 9 14 | 85 | 30
40-8T4 e | 4763 |2 102 2728 7596 | 55 | 60 | 136 | 92 | 16 75 9 14 [ 85 | 30
40-8T6 40 6 150 3866 1139 | 55 | 60 | 178 | 92 | 16 75 9 14 | 85 | 30
40-10T3 10 3 76 2959 7069 | 60 | 65 | 133 | 96 | 16 80 9 14 | 85 | 30
40-10T4 4 101 3789 9426 | 60 | 65 | 155 | 96 | 16 80 9 14 | 85 | 30
40-10T5 10 | 6350 | 5 119 4590 1178 | 60 | 65 | 192 | 96 | 16 80 9 14 | 85 | 30
40-12T3 1 3 73 2958 7069 | 58 | 60 | 160 | 96 | 18 80 9 14 | 85 | 30
40-12T4 4 101 3789 9425 | 58 | 60 | 186 | 96 | 18 80 9 14 | 85 | 30

Remark : Stiffness values listed above are derived from theoretical formula to the elastic deformation between balltrack and balls while
preload is 10% of dynamic load rating and axial load is applied.
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Size Stiffness Dynamic Static Nut Flange Bolt Fit
Model | Nominal B._all Circuits | kgf /pm Load Load
OmMINAL| | eaq | Dia. K| X10revs | ) D L | F | T [BDE| X | Y | 2 s
Dia. C lkgf) £

45-10T4 10 | 7.144 4 108 4683 11930 68 70 160 | 110 18 90 1" 17.5 1 30
45-12T3 45 12 | 6.350 3 80 3115 7952 68 70 183 | 110 16 90 1 17.5 11 30
45-16T3 16 | 7.144 8] 82 3656 8947 68 70 183 | 110 16 90 1" 17.5 1 30
50-5T4 5 3175 4 121 1757 6745 62 65 96 96 16 80 9 14 8.5 30
50-5T6 6 177 2490 10117 62 65 122 96 16 80 9 14 8.5 30
50-6T4 3,969 4 123 2388 8250 64 68 113 | 100 16 84 9 14 8.5 30
50-6T6 é 96 [ 179 3384 12375 b4 68 147 | 100 16 84 9 14 8.5 30
50-8T4 8 4763 4 122 2998 9578 65 70 136 | 102 16 85 9 14 8.5 30
50-8T6 50 6 178 4249 14367 65 70 178 | 102 16 85 9 14 8.5 30
50-10T3 8 95 3397 9256 69 74 135 | 114 18 92 1" 17.5 1 40
50-10T4 10 | 6.350 4 124 4350 12341 69 74 157 | 114 18 92 1" 17.5 11 40
50-10T6 6 184 6165 18511 69 74 203 | 114 18 92 1" 17.5 11 40
50-12T3 12 | 7938 3 94 4420 11047 73 78 158 | 118 18 96 1" 17.5 1 40
50-12T4 4 124 5660 14730 73 78 184 | 118 18 96 1" 17.5 11 40
63-6T4 3,969 4 148 2674 10542 78 80 15 | 119 18 98 1" 17.5 1 40
63-6T6 é 96 [ 220 3704 15813 78 80 143 | 119 18 98 1" 17.5 1 40
63-8T4 8 4763 4 152 3395 12541 79 82 138 | 122 18 100 1" 17.5 11 40
63-8T6 3 6 222 4812 18811 79 82 180 | 122 18 100 1" 17.5 1 40
63-10T4 6 10 | 6350 4 158 4860 15858 82 88 159 | 134 20 110 14 20 13 40
63-10T6 6 228 6887 23786 82 88 205 | 134 20 110 14 20 13 40
63-12T4 2 938 4 152 6479 19293 86 92 186 | 138 20 114 14 20 13 40
63-12T6 ! 7 [ 224 9182 28939 86 92 242 | 138 20 114 14 20 13 40
80-10T4 10 | 6350 4 190 5559 21118 99 105 | 172 | 152 20 127 14 20 13 40
80-10T6 6 277 7879 31677 99 105 | 214 | 152 20 127 14 20 13 40
80-12T4 12 | 7938 4 192 7430 25681 103 | 110 | 190 | 170 24 138 18 26 17.5 50
80-12T6 80 6 280 10530 38521 103 | 110 | 246 | 170 24 138 18 26 17.5 50
80-16T3 16 8] 188 9663 31622 108 | 115 | 208 | 174 24 143 18 26 17.5 50
80-16T4 9595 4 254 12375 42162 108 | 115 | 244 | 174 24 143 18 26 17.5 50
80-20T3 2 3 189 9663 31622 108 | 115 | 250 | 174 24 143 18 26 17.5 50
80-20T4 4 248 12375 42162 108 | 115 | 296 | 174 24 143 18 26 17.5 50
100-12T4 12 | 7938 4 206 8306 33001 123 | 130 | 190 | 190 24 158 18 26 17.5 50
100-12T6 [ 343 11772 49502 123 | 130 | 246 | 190 24 158 18 26 17.5 50
100-16T4 100 16 4 212 13569 53161 125 | 135 | 244 | 194 24 163 18 26 17.5 60
100-16T6 9.525 [ 276 19230 79741 125 | 135 | 318 | 194 24 163 18 26 17.5 60
100-20T4 20 4 300 13569 53161 125 | 135 | 296 | 194 24 163 18 26 17.5 60

Remark : Stiffness values listed above are derived from theoretical formula to the elastic deformation between balltrack and balls while
preload is 10% of dynamic load rating and axial load is applied.
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Size Stiffness Dynamic Static Nut Keyway

Model Nomi Bgll Circuits kgf / pm Load Load

ominal | 4 Dia. K 1x108 revs Co (kaf ) D L K w H

Dia. C (kgf) Ol
16-5T3 16 5 3 20 731 1331 28 30 72 20 8 1.8
16-5T4 3175 4 23 936 1775 28 30 85 20 3 1.8
20-5T3 5 3 39 852 1767 32 34 75 20 3 1.8
20-5T4 20 4 54 1091 2356 32 34 85 20 8 1.8
20-6T3 6 3,060 3 39 1091 2081 34 36 87 20 4 2.5
20-6T4 4 54 1398 2774 34 36 103 25 4 2.5
25-5T3 5 3475 3 55 977 2314 37 40 75 20 4 2.5
25-5T4 25 4 73 1252 3085 37 40 85 20 4 2.5
25-6T3 6 3,969 3 56 1272 2762 38 42 87 20 4 2.5
25-6T4 4 75 1628 3682 38 42 103 25 4 25
32-5T3 3 b4 1117 3081 [ 48 75 20 4 2.5
32-5T4 5) 3.175 4 82 1431 4108 (A 48 85 20 4 2.5
32-5T6 [ 121 2027 6162 4b 48 105 25 4 2.5
32-6T3 3 65 1446 3620 45 50 87 20 5 3
32-6T4 3 6 3.969 4 84 1852 4826 45 50 103 25 5 3
32-6T6 6 125 2625 7239 45 50 127 32 5 8]
32-8T3 8 4763 3 68 1810 4227 47 52 109 25 5 3
32-8T4 4 82 2317 5635 47 52 127 25 5 3
32-10T3 10 6,350 3 68 2539 5327 51 56 135 25 [3 8i5)
32-10T4 4 82 3252 7102 51 56 155 32 6 3.5
40-5T4 5 3175 4 99 1599 5280 51 54 85 20 4 2.5
40-5T6 6 146 2265 7919 51 54 105 25 4 25
40-6T4 6 3,969 4 100 2136 6420 53 56 103 25 5 3
40-6T6 40 6 148 3028 9630 53 56 127 32 5 3
40-8T4 8 4763 4 102 2728 7596 55 60 127 25 5 3
40-8T6 [} 150 3866 11394 55 60 161 40 5 3
40-10T3 10 6.350 3 76 2959 7069 60 65 135 25 6 815)
40-10T4 4 101 3789 9426 60 65 155 32 [3 8i5)

Remark : Stiffness values listed above are derived from theoretical formula to the elastic deformation between balltrack and balls while
preload is 10% of dynamic load rating and axial load is applied.



HIWIN.
S99TE13-0611

L+1.5
K K
L
JF, : I e— e——
L | P —
L‘; o Lol
@Dgé ?Dgb
Size Stiffness Dynamic Static Nut Keyway
Model Nomi Ball Circuits kgf / pm Load Load

On_“nal Lead Dia. Kp 1x10¢ revs C [k f] D L K W H

Dia. C kgf) .
50-5T4 5 3175 4 121 1757 6745 62 65 85 20 4 2.5
50-5T6 6 177 2490 10117 62 65 105 25 4 2.5
50-6T4 5 3,049 4 123 2388 8250 bb 68 103 25 5 3
50-6T6 6 179 3384 12375 b4 68 127 32 5 3
50-8T4 8 4763 4 122 2998 9578 65 70 127 32 5 3
50-8T6 50 6 178 4249 14367 65 70 161 40 5 3
50-10T3 3 95 3397 9256 69 74 135 32 6 3.5
50-10T4 10 6.350 4 124 4350 12341 69 74 55 32 6 85
50-10T6 6 184 6165 18511 69 74 197 40 6 3.5
50-12T3 19 7938 3 94 4420 11047 73 78 161 40 6 3.5
50-12T4 4 124 5660 14730 73 78 185 40 6 &5
63-6T4 6 3,049 4 148 2614 10542 78 80 106 25 6 3.5
63-6T6 6 220 3704 15813 78 80 130 32 6 3.5
63-8T4 8 3 4 152 3395 12541 79 82 131 32 6 85
63-8T6 476 6 222 4812 18811 79 82 165 40 6 3.5
63-10T4 63 10 6.350 4 158 4860 15858 82 88 160 32 8 4
63-10T6 6 228 6887 23786 82 88 202 40 8 4
63-12T4 19 7938 4 152 6479 19293 86 92 185 40 8 4
63-12T6 6 224 9182 28939 86 92 238 50 8 4
63-20T4 20 9.525 4 189 10657 31251 90 95 260 50 8 4
80-10T4 10 6.350 4 190 5559 21118 99 105 160 32 8 4
80-10T6 6 277 7879 31677 99 105 202 40 8 4
80-12T4 12 7938 4 192 7430 25681 103 110 185 40 8 4
80-12T6 80 6 280 10530 38521 103 110 238 50 8 4
80-16T3 16 3 188 9663 31622 108 115 200 40 10 5
80-16T4 9,525 4 254 12375 42162 108 115 236 50 10 5
80-20T3 20 3 189 9663 31622 108 115 245 50 10 5
80-20T4 4 248 12375 42162 108 115 289 63 10 5
100-12T4 12 7938 4 206 8306 33001 123 130 185 40 8 4
100-12T6 6 343 11772 49502 123 130 238 50 8 4
100-16T4 100 16 4 212 13569 53161 125 135 236 50 10 5
100-16T6 9.525 6 276 19230 79741 125 135 310 63 10 5
100-20T4 20 4 300 13569 53161 125 135 289 63 10 5

Remark : Stiffness values listed above are derived from theoretical formula to the elastic deformation between balltrack and balls while

preload is 10% of dynamic load rating and axial load is applied.
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Size Sifffess Dynamic St Nut Flange Bolt
Ball L Load
Model Nominal Dia. Circuits kgf /pm 1510° revs Load

Dia. Lead K C (kgf) Co (kgf) D L T [F BCD-E X Y z
20-5B1 5 3175 2.5x1 38 837 1733 [7A 87 27 67 55 515 A5 519
20-5B2 20 ) 2.5x2 76 1519 3465 /A 117 27 67 55 5i5) 9.5 5.5
20-6B1 6 3,969 2.5x1 40 1139 2187 48 95 29 71 59 515 9.5 515
20-6C1 ) 3.5x1 55 1512 3041 48 107 29 71 59 55 9.5 5.5
25-5B1 2.5x1 46 939 2209 50 86 28 73 61 515 9.5 515
25-5B2 5| 3.175 2.5x2 90 1704 4417 50 116 28 73 61 55 9.5 515
25-5C1 25 3.5x1 68 1252 3085 50 96 28 73 61 55 9.5 5.5
25-6B2 6 3,969 2.5x2 94 2308 5523 56 131 29 76 b4 515 9.5 515
25-6C1 3.5x1 66 1690 3844 56 107 29 76 b4 55 9.5 515
32-5B1 5 3175 2.5x1 55 1039 2833 58 91 88 85 71 6.6 11 6.5
32-5B2 2.5x2 109 1886 5666 58 121 33 85 71 6.6 1" 6.5
32-6B1 6 3,969 2.5x1 57 1409 3510 62 95 29 89 75 6.6 1" 6.5
32-6B2 ’ 2.5x2 112 2556 7020 62 131 29 89 5, 6.6 11 6.5
32-8B1 32 8 3 2.5x1 58 1810 4227 66 125 39 100 82 9 14 8.5
32-8B2 476 2.5x2 115 3284 8453 66 173 39 100 82 9 14 85
32-10B1 2.5x1 58 2651 5600 74 185 38 108 90 9 14 85
32-10B2 10 6.350 2.5x2 118 4810 11199 74 108 38 108 90 9 14 8.5
32-10C1 3.5x1 86 3519 7785 74 168 38 108 90 9 14 8.5
40-5B1 5 3475 2.5x1 65 1141 3567 68 96 38 101 83 9 14 85
40-5B2 2.5x2 132 2071 7134 68 126 38 101 83 9 14 8.5
40-6B1 6 3.969 2.5x1 67 1552 4428 70 101 35 104 86 9 14 85
40-6B2 2.5x2 136 2817 8855 70 137 35 104 86 9 14 85
40-8B1 8 4763 2.5x1 69 2003 5302 74 125 39 108 90 9 14 8.5
40-8B2 40 2.5x2 137 3634 10603 74 173 39 108 90 9 14 85
40-10B1 2.5x1 72 2959 7069 84 158 48 124 102 11 17.5 11
40-10B2 10 6.350 2.5x2 145 5370 14138 84 218 48 124 102 11 17.5 "
40-10C1 3.5x1 102 3932 9841 84 178 48 124 102 11 17.5 1"
40-12B1 12 7144 2.5x1 70 3425 7837 86 174 48 128 106 11 17.5 11
40-12B2 2.5x2 141 6217 15674 86 246 48 128 106 11 17.5 "

Remark : Stiffness values listed above are derived from theoretical formula to the elastic deformation between balltrack and balls while
preload is 10% of dynamic load rating and axial load is applied.
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Size Siftiness Dynamic S Nut Flange Bolt
Ball L Load
Model Nominal Dia. Circuits kgf / pm 1x10° revs Load

Dia. Lead K C lkgf) Co (kgf ) D L T F BCD-E X Y z
50-8B1 8 4763 2.5x1 81 2206 6705 87 133 47 129 107 11 17.5 11
50-8B2 2.5x2 165 4004 13409 87 181 47 129 107 11 17.5 11
50-10B1 50 10 6.350 2.5x1 87 3264 8835 94 158 48 135 113 11 17.5 11
50-10B2 2.5x2 173 5923 17670 94 218 48 135 113 11 17.5 11
50-12B2 12 7938 2.5x2 178 8022 22094 102 188 58 146 122 14 20 13
50-12C1 3.5x1 123 5875 15380 102 166 58 146 122 14 20 13
63-10B2 10 6.350 2.5x2 206 6533 22371 110 228 58 154 130 14 20 13
63-10B3 63 2.5x3 305 9258 33556 110 288 58 154 130 14 20 13
63-12B2 2.5x2 214 8943 28062 118 260 58 161 137 14 20 13
80-12B2 12 7.938 2.5x2 257 9797 35422 136 228 58 176 152 14 20 13
80-12B3 80 2.5x3 380 13884 53132 136 288 58 176 152 14 20 13
80-20B2 2 9595 2.5x2 338 16485 58851 145 504 %) 204 172 18 26 17.5
100-20B2 100 2.5x2 400 18123 74425 170 404 86 243 205 22 32 21.5

Remark : Stiffness values listed above are derived from theoretical formula to the elastic deformation between balltrack and balls while
preload is 10% of dynamic load rating and axial load is applied.
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Size Stiffness | DYnamic | o Nut Flange Bolt Fit
Model ; Ball Circuits | kgf /pm Load Load
Nominal| ) g | Dia. K X10frevs | o ugf) | D | ¢ | L | F | T |BDE| X | Y | Z |5
Dia. C (kgf)

20-20A1 | 20 20 | 3969 | 15x1 26 719 1281 48 | 36 [ 140 | 72 | 12 59 | 55| 95| 55 | 24
25-16B1 16 2.5x1 56 1592 3237 62 | 45 [ 148 [ 89 [ 16 75 [ 66 ] 11 ] 65| 24
25-20B1 | 25 20 2.5x1 56 1592 3237 62 | 45 [ 178 | 89 | 16 75 | 66| 11 ] 65| 24
25-25A1 25 |, 0| 15 32 1019 1927 62 | 45 [ 166 | 89 | 16 75 | 66 | 11 | 65 | 24
32-20B1 20 | " 2.5x1 66 1810 4227 68 | 54 [ 181 [ 102 [ 16 84 9 [ 14 [ 85 ] 30
32-25B1 | 32 25 2.5x1 66 1810 4227 68 | 54 [ 218 [ 102 | 16 84 9 | 14 | 85 | 30
32-32A1 32 1.5x1 36 1154 2505 68 | 54 | 205 | 102 [ 16 84 9 [ 14 [ 85 [ 30
40-25B1 25 2.5x1 78 2959 7069 84 | 65 [ 224 [ 126 [ 18 [ 104 | 11 J175 ] 11 [ 30
40-32B1 | 40 32 | 6350 | 25x1 78 2959 7069 84 | 65 [ 276 [ 126 [ 18 | 104 | 11 [175] 11 | 30
40-40A1 40 1.5x1 48 1875 4159 84 | 65 | 274 | 126 [ 18 | 104 | 11 175 ] 11 | 30
50-40A1 | o 40|, gog | 15¢ 54 2801 6499 | 106 | 82 [ 264 [ 152 [ 22 [ 128 | 13 [ 20 [ 13 [ 40
50-50A1 50 | 1.5x1 60 2801 6499 | 106 | 82 [ 320 [ 152 | 22 | 128 | 13 [ 20 [ 13 | 40

Remark : Stiffness values listed above are derived from theoretical formula to the elastic deformation between balltrack and balls while
preload is 10% of dynamic load rating and axial load is applied.
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Size Sifffess Dynamic Static Nut Flange Bolt
Model [\ ominal B?u Circuits | kgf/um Loéad Load

T Lead | DR K “é[[]k;‘f*]"s Co [kgf) D L | F| 7 [BeDE| X | Vv | 2
20-5T3 N 3 39 852 1767 | 32 [ 34 [ 100 [ 58 [ 30 4 | 55| 95 55
20-5T4 2 4 54 1091 2356 | 32 | 34 | 110 | 58 | 30 4 | 55| 95 | 55
20-6T3 s | 3949 3 39 1091 2081 3 | 36 | 111 ] 58 | 29 4 | 55 | 95 | 55
20-6T4 4 54 1398 2774 | 34 | 36 | 127 | 88 | 29 4 | 55| 95 55
25-5T3 s | a1 3 55 977 2314 | 37 | 40 | 100 | 63 | 30 51 55 | 95 | 55
25-5T4 - : 4 73 1252 3085 | 37 | 40 [ 110 [ 63 | 30 51 55 | 95 | 55
25-6T3 s | 3969 3 56 1272 2762 | 38 | 42 |11 | 63 [ 29 51 55 | 95 | 55
25-6T4 4 75 1628 3682 | 38 | 42 | 127 | 63 | 29 51 55 | 95 | 55
32-5T3 A - 3 64 117 3081 4 | 48 [ 100 | 75 | 30 61 66 | 11 | 65
32-5T4 4 82 1431 4108 | 44 | 48 [ 110 [ 75 | 30 61 66 | 11 | 65
32-6T3 2,969 3 65 1446 3620 | 45 | 50 | 111 | 75 | 29 61 66 | 11 | 65
32-6T4 » é 76 4 84 1852 4826 | 45 | 50 [ 127 [ 75 | 29 61 66 | 11 | 65
32-8T3 s | 4763 3 68 1810 4227 | 47 | 52 [ 139 | 84 | 35 70 9 [ 14 | 85
32-8T4 4 82 2317 5635 | 47 | 52 | 157 | 84 | 35 70 9 [ 14 | 85
32-10T3 T 3 68 2539 5327 | 51 | 56 | 165 | 88 | 35 70 9 [ 14 | 85
32-10T4 4 82 3252 7102 | 51 | 56 | 185 | 88 | 35 70 9 [ 14 | 85
40-5T4 s | a1 4 99 1599 5280 | 51 | 54 | 115 | 90 | 35 72 9 [ 14 | 85
40-5T6 ' 6 146 2265 7919 51 | 54 | 135 | 90 | 35 72 9 [ 14 | 85
40-6T4 s | 3969 4 100 2136 6420 | 53 | 56 | 133 | 90 | 35 72 9 [ 14 | 85
40-6T6 0 ‘ 6 148 3028 930 | 53 | 56 | 157 | 90 | 35 72 9 [ 14 | 85
40-8T4 s | 473 4 102 2728 7596 55 | 60 | 157 | 94 | 35 76 9 [ 14 | 85
40-8T6 6 150 3866 11394 | 55 | 60 | 191 | 94 | 35 76 9 [ 14 | 85
40-10T3 T 3 76 2529 7069 | 60 | 65 | 175 | 104 | 45 82 1 [ 175 1
40-10T4 ' 4 101 3789 9426 | 60 | 65 | 195 | 104 | 45 82 INESEE
50-5T4 I 4 121 1757 6745 | 62 | 65 | 115 | 100 | 35 82 9 [ 14 | 85
50-5T6 ‘ 6 177 2490 10117 | 62 | 65 | 135 | 100 | 35 82 9 | 14 | 85
50-6T4 s | 3949 4 123 2388 8250 | 64 | ¢8 | 136 | 100 | 38 82 9 [ 14 | 85
50-6T6 6 179 3384 12375 | 64 | 68 | 160 | 100 | 38 82 9 [ 14 | 85
50-8T4 e | 4763 4 122 2998 9578 | 65 | 70 | 165 | 112 | 43 90 1m [ 175 ] 1
50-8T6 50 ' 6 178 4249 14367 | 65 | 70 [ 199 [ 112 | 43 90 INESEE
50-10T3 3 95 3397 9256 | 69 | 74 | 175 | 114 | 45 92 INESEE
50-10T4 10 | 6350 4 124 4350 12341 69 | 74 | 195 | 114 | 45 92 1m [ 175 ] 1
50-10T6 6 184 6165 18511 69 | 74 | 235 | 114 | 43 92 INESEE
50-12T3 12 | 7938 3 94 4420 11047 | 73 | 78 | 203 | 121 | 49 97 1% | 20 | 13
50-12T4 4 124 5660 14730 | 73 | 78 | 227 [ 121 | 49 97 14 | 20 | 13

Remark : Stiffness values listed above are derived from theoretical formula to the elastic deformation between balltrack and balls while
preload is 10% of dynamic load rating and axial load is applied.
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Size Stiffness | DYnamic Static Nut Flange Bolt
Model : Ball Circuits | kgf/pm Load Load
Nominal| | q | Dia. K o e D L F | T |BCDE| X | Y z
Dia. C (kgf)

63-6T4 s | 2.9 4 148 2614 10542 78 | 80 | 142 | 122 | 44 | 100 | 11 [ 175 [ 11
63-6T6 ‘ 6 220 3704 15813 78 | 80 | 166 | 122 | 44 | 100 | 11 [ 175 [ 11
63-8T4 s | 1763 4 152 3395 12541 79 | 82 | 165 | 124 | 43 | 102 | 11 | 175 | 11
63-8T6 . ' 6 222 4812 18811 79 | 82 [ 199 | 124 | 43 | 102 | 11 [ 175 [ 11
63-10T4 10 | 6350 4 158 4860 15858 82 | 88 | 205 [ 131 | 55 | 107 | 14 | 20 | 13
63-10T6 ' 6 228 6887 23786 82 | 88 | 245 | 131 | 53 | 107 | 14 | 20 | 13
63-12T4 12 | 7938 4 152 6479 19293 86 | 92 | 230 [ 136 | 52 | 112 [ 14 | 20 | 13
63-12T6 ‘ 6 224 9182 28939 86 | 92 | 280 [ 136 | 52 | 112 | 14 | 20 | 13
80-10T4 0 | 6350 4 190 5559 21118 99 | 105 [ 205 | 151 | 55 | 127 | 14 | 20 | 13
80-10T6 ' 6 277 7879 31677 99 | 105 [ 245 | 151 | 53 | 127 | 14 | 20 | 13
80-12T4 &0 12 | 7938 4 192 7430 25681 103 [ 110 | 230 | 156 | 52 | 132 | 14 | 20 | 13
80-12T6 ' 6 280 10530 38521 103 | 110 | 280 | 156 | 52 | 132 | 14 | 20 | 13
80-20T3 N . 3 189 9663 31622 | 108 | 115 | 301 [ 173 | 65 | 143 | 18 | 26 | 175
80-20T4 ‘ 4 248 12375 62162 | 108 | 115 | 346 | 173 | 66 | 143 | 18 | 26 | 175
100-10T6 10 | 6350 6 236 8662 40669 | 120 | 125 | 245 [ 171 [ 53 | 147 | 14 | 20 | 13
100-12T6 | 100 12 100 6 343 19230 79741 125 | 135 | 292 | 188 | 64 | 158 | 18 | 26 | 175
100-20T4 20 | 4 300 13569 53161 125 | 135 | 356 | 205 | 76 | 169 | 22 | 32 | 215

Remark : Stiffness values listed above are derived from theoretical formula to the elastic deformation between balltrack and balls while
preload is 10% of dynamic load rating and axial load is applied.
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Size Stiffness | DYnamic | o Nut Flange Bolt Fit
Model | Nominal Bé“ Circuits | kgf/um Lobad Load
Ton| Lea | P K 1"0"["(;’]"5 Colkgf) | D | L | F | 7 |BCOE| x | Y | z | s
16-5B1 " 25x1 32 763 1400 | 40 | 58 | 64 | 12 | 51 | 55 | 95 | 55 | 24
16-5A1 S O 20 482 820 | 40 | 50 | 64 | 12 | 51 | 55 | 95 | 55 | 24
20-5B1 25x1 38 837 1733 | 44 | 60 | 68 | 12 | 55 | 55 | 95 | 55 | 24
20-5A2 20 15x2 46 979 2079 | 4 | 70 | 68 | 12 | 55 | 55 | 95 | 55 | 24
20-6B1 6 | 3969 | 25xI 40 1139 2187 | 48 | 69 | 72 | 12 | 59 | 55 | 95 | 55 | 24
25-4B1 | pa |25 38 544 1376 | 46 | 48 | 69 | 11 | 57 | 55 | 95 | 55 | 12
25-4B2 25x2 74 988 2752 | 46 | 72 | 69 | 11 | 57 | 55 | 95 | 55 | 12
25-5B1 2.5x1 46 939 2209 | 50 | 60 | 74 | 12 | 62 | 55 | 95 | 55 | 24
25-5A2 - 5 | 3175 | 15x2 48 1078 2594 | 50 | 70 | 74 | 12 | 62 | 55 | 95 | 55 | 24
25-5C1 3.5x1 68 1252 3085 | 50 | 72 | 74 | 12 | 62 | 55 | 95 | 55 | 24
25-6A2 o | 20s |12 56 1462 3249 | 56 | 82 | 82 | 12 | 6 | 66 | 11 | 65 | 24
25-6C1 3.5x1 66 1690 384 | 56 | 81 | 82 | 12 | 69 | 66 | 11 | 65 | 2
25-10A1 10 | 4763 | 15x] 29 1019 1927 | 60 | 81 | 86 | 16 | 73 | 66 | 11 | 65 | 2
28-5B1 ; 2.5x1 51 984 2466 | 55 | 60 | 8 | 12 | 69 | 66 | 11 | 65 | 24
28-5B2 28 25x2 98 1785 4932 | 55 | 96 | 85 | 12 | 69 | 66 | 11 | 65 | 24
28-6A2 6 |, 15x2 59 1150 2960 | 55 | 80 | 8 | 12 | 69 | 66 | 11 | 65 | 24
32-5B1 7 55 1039 2833 | 58 | 62 | 8 | 12 | 71 | 66 | 1 | 65 | 24
32-5A2 5 15x2 65 1216 300 | 58 | 70 | 8 | 12 | 71 | 66 | 1 | 65 | 24
32-5C1 3.5x1 76 1388 397 | 58 | 72 | 8 | 12 | 71 | 66 | 1 | 65 | 24
32-6B1 2.5x1 57 1409 310 | 62 | 70 | 88 | 12 | 75 | 66 | 11 | 65 | 24
32-6A2 6 | 3969 [ 15x2 67 1633 4168 | 62 | 81 | 88 | 12 | 75 | 66 | 11 | 65 | 24
32-6C1 3.5x1 78 1888 4936 | 62 | 83 | 88 | 12 | 75 | 66 | 1 | 65 | 24
32-8B1 32 2.5x1 58 1810 4227 | 6 | 92 | 100 | 16 | 82 9 | 14 | 85 | a0
32-8A2 8 | 4763 [ 15x2 69 209 5009 | 66 | 106 | 100 | 16 | 82 9 | 14 | 85 | 30
32-8C1 3.5x1 82 2428 5948 | 66 | 108 | 100 | 16 | 82 9 | 14 | 85 | 30
32-10B1 0 25x1 58 2651 5600 | 74 | 110 [ 108 | 16 | 90 9 | 14 | 85 | 30
32-10A1 4350 |51 36 1673 3278 | 74 | 90 [ 108 | 16 | 90 9 | 14 | 85 | 30
32-12A1 " 151 37 1672 3278 | 74 | 97 | 108 | 18 | 90 9 | 14 | 85 | 15
32-12B1 25x1 61 2650 5599 | 74 | 117 [ 108 | 18 | 90 9 | 14 | 85 | 15

Remark : Stiffness values listed above are derived from theoretical formula to the elastic deformation between balltrack and balls while
preload is 10% of dynamic load rating and axial load is applied.
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Size Stiffness | DYnamic | g Nut Flange Bolt Fit
Model | \ominal B.all Circuits | kgf/um Loéad Load
‘B’::a Lead | Dia- K “é[[]k;‘f*]"s Colkgf) | D | L | F | T [BooE| x | ¥ | z | s
36-6B1 s | 3475 |25 62 1486 3969 | 65 | 68 | 100 | 12 82 66 | 11 | 65 | 2
36-6B2 2% 2.5x2 121 2696 7937 | 65 | 103 | 100 | 12 82 66 | 11 | 65 | 24
36-10A1 10 | 3 |15 40 1779 3718 | 75 | 90 | 120 | 18 98 1n 175 11 | 30
36-16B1 16 ' 2.5x1 67 2812 6336 | 74 | 136 | 114 | 18 90 9 14 | 85 | 15
40-5B1 s 2.5x1 65 1141 3567 | 68 | 65 | 102 | 16 84 9 1% | 85 | 30
40-5B2 ° 1 50 132 2071 7134 | 68 | 95 | 102 | 16 84 9 14 | 85 | 30
40-6B2 6 | 3969 | 25x2 136 2817 8855 | 70 | 109 | 104 | 16 86 9 14 | 85 | 30
40-8B1 o N EY 69 2003 5302 | 74 | 90 | 108 | 16 90 9 1% | 85 | 30
40-8C1 40 4763 35 9% 2679 7438 | 74 | 108 | 108 | 16 90 9 14 | 85 | 30
40-10B1 10 | 6250 |25 72 2959 7069 | 84 | 110 | 125 | 18 | 104 | 11 [ 175 | 11 | 30
40-10C1 3.5x1 102 3932 9841 | 84 | 132 | 125 | 18 | 104 | 11 | 175 | 11 | 30
40-12B1 12 |, [ 25 72 3425 7837 | 86 | 117 | 128 | 18 | 106 | 11 | 175 | 11 | 40
40-16A1 16 1.5x1 46 2208 4703 | 86 | 117 | 128 | 18 | 106 | 11 [175 | 11 | 40
45-10B1 5 10 | 6350 | 2.5x1 76 3111 7953 | 88 | 110 | 132 | 18 | 110 | 11 | 175 | 11 | 30
45-12B1 12 | 7.938 | 25x1 81 4202 9900 | 96 | 132 | 142 | 22 | 117 | 13 [ 20 | 13 | 40
50-5A2 s | 3175 152 9% 1447 5382 | 80 | 74 | 114 | 16 9% 9 14 | 85 | 30
50-5A3 ‘ 1.5x3 143 2051 8072 | 80 | 103 | 114 | 16 96 9 1% | 85 | 30
50-6B2 6 | 3969 | 25x2 161 3093 11149 | 84 | 110 | 118 | 16 | 100 9 14 | 85 | 30
50-8B1 50 e | a7 |25 81 2206 6705 | 87 | 92 | 128 | 18 | 107 | 11 [175 | 11 | 30
50-8B2 ‘ 2.5x2 165 4004 13409 | 87 | 140 | 128 | 18 | 107 | 11 [175 | 11 | 30
50-10B2 0 | eam 252 173 5923 17670 | 94 | 170 [ 135 | 18 | 114 | 11 [175 | 11 | 30
50-10C1 3.5x1 120 4393 12481 94 [ 130 [ 135 | 18 | 114 | 11 [ 175 11 | 30
50-12B1 12 | 7.938 | 2.5x1 123 4420 11047 | 102 | 132 | 150 | 22 | 125 | 13 | 20 | 13 | 40
55-10C1 5 10 | 6350 | 3.5x1 132 4562 13661 | 100 | 130 | 140 | 18 | 118 | 11 |75 | 11 | 40
55-12B1 12 | 7.938 | 2.5x1 128 4624 12195 | 105 | 132 | 154 | 22 | 127 | 13 | 20 | 13 | 40
63-8A2 8 | 4763 | 15x2 107 2826 10129 | 104 | 108 | 146 | 18 | 124 | 11 | 175 | 11 | 40
63-10B2 10 | 6350 | 25x2 206 6533 22371 | 110 | 172 [ 152 [ 20 | 130 | 11 [ 175 | 11 | 40
63-12B1 63 12 | 7.938 | 2.5x1 107 4927 14031 | 118 | 135 | 166 | 22 | 141 13 | 20 | 13 | 40
63-16B1 16 | ooy | 250 140 8189 23005 | 124 | 158 | 172 | 22 | 147 | 13 | 20 | 13 | 40
63-20A1 20 1.5x1 84 5306 13890 | 124 | 147 | 172 | 22 | 147 | 13 | 20 | 13 | 40
70-1081 70 10 | 6350 | 2.5x1 14 3770 12506 | 124 | 112 | 170 | 20 | 145 | 13 | 20 | 13 | 40
70-12B1 12 | 7.938 | 2.5x1 118 5169 15638 | 130 | 132 | 178 | 22 | 152 | 13 | 20 | 13 | 40

Remark : Stiffness values listed above are derived from theoretical formula to the elastic deformation between balltrack and balls while
preload is 10% of dynamic load rating and axial load is applied.
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Size Stiffness | Dynamic Static Nut Flange Bolt Fit
Model ; B?“ Circuits | kgf/pm Load Load
Nominal |\ .4 | Dia. K Xi0revs |0 ef) | D L F | T [BCDE| X | ¥ z s
Dia. C (kgf)
20-5T3 20 5 3.175 3x2 39 852 1767 34 67 57 12 45 5.5 9.5 55 24
20-6T3 [ 3.969 3x2 39 1091 2081 36 77 60 12 48 519 9.5 519 24
25-5T3 25 5 3.175 3x2 55) 977 2314 40 67 b4 12 52 515 9.5 515 24
25-6T3 6 3.969 3x2 56 1272 2762 42 77 65 12 53 5.5 9.5 5.5 24
32-5T3 5 3175 3x2 b4 1117 3081 48 67 74 12 60 6.5 11 6.5 24
32-5T4 ’ 4x2 82 1431 4108 48 77 74 12 60 6.5 1" 6.5 24
32-6T3 6 3,969 3x2 65 1446 3620 50 67 76 12 62 6.5 11 6.5 24
32-6T4 32 4x2 84 1852 4826 50 90 76 12 62 6.5 11 6.5 24
32-8T3 8 4763 3x2 68 1810 4227 52 100 78 16 b4 6.6 1" 6.5 24
32-8T4 ) 4x2 82 2317 5635 52 117 78 16 b4 6.6 1 6.5 24
32-10T3 10 6.350 3x2 68 2539 5327 56 120 82 16 68 6.6 11 6.5 24
36-8T4 36 8 4.763 4 88 2531 6614 56 116 86 15 70 9 14 8.5 25
40-5T4 5 3175 4x2 99 1599 5280 54 81 80 16 66 6.6 11 6.5 24
40-5T6 6x2 146 2265 7919 54 102 80 16 66 6.6 11 6.5 24
40-6T4 6 3,969 4x2 100 2136 6420 56 94 88 16 72 9 14 8.5 30
40-6T6 40 6x2 148 3028 9630 56 119 88 16 72 9 14 8.5 30
40-8T4 8 4.763 4x2 102 2728 7596 60 117 92 16 75 9 14 8.5 30
40-10T3 10 4.350 3x2 76 2959 7069 65 123 96 16 80 9 14 8.5 30
40-10T4 ’ 4x2 101 3789 9426 65 143 96 16 80 9 14 8.5 30
50-5T4 5 3175 4x2 121 1757 6745 65 81 96 16 80 9 14 8.5 30
50-5T6 ’ 6x2 177 2490 10117 65 102 96 16 80 9 14 8.5 30
50-6T4 6 3,960 4x2 123 2388 8250 68 94 100 16 84 9 14 8.5 30
50-6T6 50 6x2 179 3384 12375 68 119 100 16 84 9 14 8.5 30
50-8T4 8 4.763 4x2 122 2998 9578 70 120 102 16 85 9 14 8.8 30
50-10T3 10 6.350 3x2 95 3397 9256 74 123 114 18 92 11 17.5 11 40
50-10T4 4x2 124 4350 12341 74 143 114 18 92 11 17.5 11 40
50-12T3 12 7.938 3x2 94 4420 11047 78 147 118 18 96 11 17.5 1 40
63-6T4 6 3,969 4x2 148 2614 10542 80 96 119 18 98 11 17.5 11 40
63-6T3 3x2 220 3704 15813 80 121 119 18 98 11 17.5 11 40
63-8T4 63 8 4.763 4x2 152 3395 12541 82 119 122 18 100 11 17.5 1 40
63-10T4 10 6.350 4x2 158 4860 15858 88 147 134 20 110 14 20 13 40
63-12T3 12 7.938 3x2 114 5059 14470 92 150 138 20 114 14 20 13 40
Remark : Stiffness values listed above are derived from theoretical formula to the elastic deformation between balltrack and balls while

preload is 10% of dynamic load rating and axial load is applied.
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H oF
Size Sifffess Dynamic St Nut Flange Bolt Fit
Model Ball Circuits | kgf/um Load Load
Nominal Dia. 1x10¢ revs
) Lead D L F T BCD-E H X S M
Dia. ea K C (kgf) Co (kgf)

15-20S1 15 20 1.8x1 18 543 917 34 45 55 10 45 36 5.5 24 0

16-1652 1.8x2 35 860 1690
16-16S4 16 16 1.8x4 68 1570 3370 32 48 5 10 42 38 45 2 0

16-1652 1.8x2 35 860 1690
16-1654 3.175 184 %8 1570 3370 188 48 58 10 45 38 6.6 26 0
20-20S2 1.8x2 42 970 2120 39 48 62 10 50 46 5.5 27.5 0

20-20S2 20 20 1.8x2 42 970 2120
202054 184 31 1760 4240 38 58 62 10 50 46 55 325 3

25-2552 1.8x2 53 1470 3410
252554 25 25 3.969 T8xh 105 270 %330 47 67 74 12 60 56 6.6 39.5 3

32-32S2 1.8x2 66 2090 5200
32-3254 32 32 4.763 18 128 3800 10400 58 85 92 15 74 68 9 48 0

40-40S2 1.8x2 82 3420 8740
404054 40 40 6.350 184 159 5220 17480 72 102 114 17 93 84 1" 60 0

50-50S2 1.8x2 100 5030 13280
50-5054 50 50 7.938 T8xh 193 9110 26560 90 125 135 20 112 104 14 83.5 0

Remark : Stiffness values listed above are derived from theoretical formula to the elastic deformation between balltrack and balls while
preload is 5% of dynamic load rating and axial load is applied.
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. Dynamic . Return
Size Static Nut Flange Bolt
Ball — Load Tube
Model Nominal Dia Circuits 1x10° revs Load
: Co (kgf -
Dia. Lead C kgf) o (kgf) D L F T BCD-E | W H X Y z
16-16A2 16 16 3175 1.5x2 704 1376 32 50 55 12 43 22 22 5.5 95 | 55
20-20A2 20 20 ) 1.5x2 793 1745 36 59 60 12 47 28 27 5.5 95 | 55
25-25A2 25 25 3.969 1.5x2 1174 2730 42 69 70 12 55 32 28 6.6 11 6.5
32-32A2 32 32 4.763 1.5x2 1682 4208 54 84 100 15 80 40 37 9 14 8.5
40-40A2 40 40 6.350 1.5x2 2806 7222 65 105 | 106 18 85 52 42 11 175 | 1
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6.3 Miniature Ground Ballscrew

G e o TYPE (SHAFT 0D 6, LEAD 1) 4 Miniature
L3
(30) L2
7.5 225 (10) L1 HRC (58-62)
15
:
5 =0
4 Tmzcm)FELETE £
i THREAD G
0.3 0.3 ] L L L €02
04.5 5008 B6%5%] €03 Q- @6 [M2.5x0.45Px5 DP
M6x0.75P 9.5 D= 212358  \WITHOUT WIPER
MD6 6% 024
PD5.513 4%
Ballscrew Data 4-G3.4 THRU
Direction Right Hand BCD 18
Lead (mm) 1.0
Lead Angle 2.99° 832
P.C.D (mm) 6.1
Steel Ball (mm) 00.8 @ )
Circuits 1x3 }
Dynamic Load C (Kgf) 66 %
Static Load Co (Kgf) 11
Axial Play (mm) 0 0.005 MAX Q- SECTION 16
Drag Torque (Kgf-cm) | 0.13 MAX | 0.03 MAX
Spacer Ball - - D-D VIEW
Unit : mm
Stroke HIWIN Code L1 L2 L3 Accuracy grade
40 R6-1.0T3-FSI-65-105-0.008 65 75 105 3
70 R6-1.0T3-FSI-95-135-0.008 95 105 135 3
100 R6-1.0T3-FSI-125-165-0.008 125 135 165 3
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G e o TYPE (SHAFT 0D 8, LEAD 1) < Miniature

L3 ‘
(37) L2 9 1
10 27 (12) L1 HRC (58~62) _ TTO005E
0.0025]C] M —— © [
[©]0.005]C []0.008[AA’ © ~[0.008|BB’ (~10.008[AA]
8 . D ]:l {~10.009 BB’ 687
9 I
R0.2 ] G 0.8°01
RO.5 5 MAX\| Q- s CO2CT 7| Ros
6 e
s o I ey 1 O R
il

06 35| CO.5 pes® coz/ |9 @ @& Ro2\| 25734

D
— MAX
M8x1P s 2143% \ WITHOUT WIPER 635
MD8 5% 027

PD7.350:0 %%

Ballscrew Data 4-03.4 THRU
Direction Right Hand 105, ;
Lead (mm) 1.0
Lead Angle 2.25° /
P.C.D (mm) 8.1 j
Steel Ball (mm) 00.8
Circuits 1x3 Q-Q SECTION
Dynamic Load C (Kgf) 79
Static Load Co (Kgf) 157
Axial Play (mm) 0 0.005 MAX 18
Drag Torque (Kgf-cm) | 0.18 MAX | 0.05 MAX D-DVIEW
Spacer Ball - -
Unit : mm
Stroke HIWIN Code L1 L2 L3 Accuracy grade
40 R8-1.0T3-FSI-80-138-0.008 80 92 138 3
70 R8-1.0T3-FSI-110-168-0.008 110 122 168 3
100 R8-1.0T3-FSI-140-198-0.008 140 152 198 3
150 R8-1.0T3-FSI-190-248-0.008 190 202 248 3
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G e o TYPE (SHAFT 0D 8, LEAD 1.5) «Miniature
L3
(37) L2 9
10 27 (12) L1 (HRC 58~62) 0005
T o
o008
D ]:l 0.009 6,80
& G B 02 0.8%"
6 R0.5
mml i Tl
—— e e
VN /i | |
@6 500 CO.5 @855 C0.2 06.5 L / ) l@ L
M8x1P Q- o RO.2\ | [@5.7.50
MD8 3% 0115 = MAX | go o
PD7.359% ?15:0%% WIPER BOTH ENDS
—_— 028
Ballscrew Data 4-03.4 THRU
Direction Right Hand
Lead (mm) 1.5 103
Lead Angle 3.37° =
P.C.D (mm) 8.1
Steel Ball (mm) @1
Circuits 1x3 /
Dynamic Load C (Kgf) 105
Static Load Co [Kgf] 191 Q-Q SECTION
Axial Play (mm) 0 0.005 MAX 19
Drag Torque (Kgf-cm) | 0.2 MAX | 0.05 MAX D-D VIEW
Spacer Ball - -
Unit : mm
Stroke HIWIN Code L1 L2 L3 Accuracy grade
40 R8-1.5T3-FSI-80-138-0.008 80 92 138 3
70 R8-1.5T3-FSI-110-168-0.008 110 122 168 3
100 R8-1.5T3-FSI-140-198-0.008 140 152 198 3
150 R8-1.5T3-FSI-190-248-0.008 190 202 248 3
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o e o TYPE (SHAFT 0D 8, LEAD 2) 4 Miniature
L3 ‘
(37) L2 9 |
10 27 (12) L1 (HRC 58-62]
o002 4—{7To ogg o
(&) 0
[©]0.005]C []0.008 [AA g D ]:[ © 1000988
9 RO0.2 4 G oy
c0s MAX\| @ ‘r: co.2 | 0 L -
. 6 G \ | \ G T Bo2
I B IV S I
| / A =
jf | |
D6 50 CO.5 @838 c0.2/ |a—=l |@65 Dy @ R0.2 85.7 %,
M8x1P 211.5] MAX 06002
MD8g 222 ?16:53% WIPER BOTH ENDS  L©°-0010
_PD7.35%1%] 029
Ballscrew Data
Direction Right Hand 4-03.4 THRU
Lead (mm) 2.0 BCD 23
Lead Angle 4L.44° 102,
P.C.D (mm) 8.2 |
Steel Ball (mm) 1.5 | L
Circuits 1x3 T B
Dynamic Load C (Kgf) 170 /
Static Load Co (Kgf) 267
Q-Q SECTION -
Axial Play (mm) 0 0.005 MAX - S0 [0 s
Drag Torque (Kgf-cm) | 0.20 MAX | 0.05 MAX 20
Spacer Ball - - D-DVIEW
Unit : mm
Stroke HIWIN Code L1 L2 L3 Accuracy grade
40 R8-2T3-FSI-80-138-0.008 80 92 138 3
70 R8-2T3-FSI-110-168-0.008 110 122 168 3
100 R8-2T3-FSI-140-198-0.008 140 152 198 3
150 R8-2T3-FSI-190-248-0.008 190 202 248 3
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G e o TYPE (SHAFT 0D 10, LEAD 2) < Miniature
L3
(37) L2 9
10 27 (12) - L1 [HRC 58~62)
o |
> lo0oslee
[©[0.005[CH | [~]0.008]AA’ o Ko
8 DQ ]:[ 6.8°01
9 RO2 | 4] 5 G g 0,82
MAC | Q-1 co5 ! 87"
R0.5 G T L T \\ _ T G c R0.5
G i 1) ! | Lf /G
R | | - /// 3,7 4:; . . I |
P67300s| CO.5 ?8:5%) co.2 / |Q~ L I ] ‘ L R0.2 05.7 806
M8x1P o 211.5 @ D @10 MAX o2
MD8 3% = D601
PD7.35:5% 9187851 |WIPER BOTH ENDS
' @35
Ballscrew Data
- - 4-@4.5 THRU
Direction Right Hand BCD 27
Lead (mm) 2
Lead Angle 3.57° 104,
P.C.D (mm) 10.2
Steel Ball (mm) 1.5 _
Circuits 1x3
Dynamic Load C (Kgf) 196
Static Load Co (Kgf) 348 Q-QSECTION
Axial Play (mm) 0 0.005 MAX 22
Drag Torque (Kgf-cm) | 0.01~0.24 | 0.05 MAX 0-D VIEW
Spacer Ball - -
Unit : mm
Stroke HIWIN Code L1 L2 L3 Accuracy grade
50 R10-2T3-FSI-100-158-0.008 100 112 158 3
100 R10-2T3-FSI-150-208-0.008 150 162 208 3
150 R10-2T3-FSI-200-258-0.008 200 212 258 3
200 R10-2T3-FSI-250-308-0.008 250 262 308 3
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G e o TYPE (SHAFT 0D 10, LEAD 2.5) <Miniature
L3
37 L2 9
10 (27) (12) 3|2_1 (HRC 58~62) (T0.004
LBB' G-)0 008
[©]0.005]C [~]0.008[AA’ 8 D ]:[ 6.87%"
e 6 cos 087"
I
I o1 R0.2 05.7 B0
0650s| CO5 0851 |  C0.2 Q- @ MAX @J
M8x1P [011.5 1275 D— 2007
MD8 9% 219:50% WIPER BOTH ENDS
PD7.353%] 936
4-@4.5 THRU
Ballscrew Data
Direction Right Hand
Lead (mm) 2.5
Lead Angle 4.46°
P.C.D (mm] 10.2 102,
Steel Ball (mm) @2
Circuits 1x3
Dynamic Load C (Kgf) 274 |
Static Load Co (Kgf) 438
Axial Play (mm) 0 0.005 MAX Q-Q SECTION
Drag Torque (Kgf-cm) | 0.02~0.3 | 0.05 MAX z
Spacer Ball - - D-D VIEW
Unit : mm
Stroke HIWIN Code L1 L2 L3 Accuracy grade
50 R10-2.5T3-FSI-100-158-0.008 100 112 158 3
100 R10-2.5T3-FSI-150-208-0.008 150 162 208 3
150 R10-2.5T3-FSI-200-258-0.008 200 212 258 3
200 R10-2.5T3-FSI-250-308-0.008 250 262 308 3
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G e o TYPE (SHAFT 0D 12, LEAD 2) <Miniature
L3
45 L2 10 ‘
15 30 (15) L1 (HRC 58~62)
28 o ‘
,
ALY R B D o (710.009[88] [Grr
° 5 Do
i .
| ,

0.2 Q- |g10
P14

<

83| COS5, RO.2\ | |07.64m
M10x1P| @103%% D~ MAX" | gg-33%
MD10 5% @20%%  |WIPER BOTH ENDS
PD9.350 3% 937
Ballscrew Data 4-04.5 THRU
Direction Right Hand 128,
Lead (mm) 2
Lead Angle 2.99° /?\
P.C.D (mm) 12.2 M
Steel Ball (mm) 1.5
Circuits 1x3 Q-Q SECTION
Dynamic Load C (Kgf) 217
Static Load Co (Kgf) 430
Axial Play (mm) 0 0.005 MAX
Drag Torque (Kgf-cm) | 0.04~0.35 | 0.05 MAX D-D VIEW
Spacer Ball - -
Unit : mm
Stroke HIWIN Code L1 L2 L3 Accuracy grade

50 R12-2T3-FSI-110-180-0.008 110 125 180 3

100 R12-2T3-FSI-160-230-0.008 160 175 230 3

150 R12-2T3-FSI-210-280-0.008 210 225 280 3

200 R12-2T3-FSI-260-330-0.008 260 275 330 3

250 R12-2T3-FSI-310-380-0.008 310 325 380 3
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G e o TYPE (SHAFT 0D 12, LEAD 2.5) < Miniature
L3 |
45 ) 10 1
(15) 30 004 (15) 32L1 (HRC 58-~62)
' -°-{~T0.008[B8] o | :
; ©® ® [~]0.008[AA’]
[~10.008]AA] 10 D— B
[©]0.005 5 ]:[ /o010 2% o g
o : 10 RO.2 OL— 6 €05 .ROU.S
. o G MAX\ ’ ie - G T 5
I I R v i L | I m
i /

P850 CO.5

M10x1P
MD10 0%
PD9.35:5%

@105

C0.2 Q-
D14

i 012 Ami 37.6 J00e
— ?2158%  |WIPER BOTH ENDS ?8:55%

Ballscrew Data a0 30°
Direction Right Hand [B"C@S"SESOTHRU /‘h\
Lead (mm) 25 128,
Lead Angle 3.73°
P.C.D (mm) 12.2 %
Steel Ball (mm) 02 .
Circuits 1x3 M
Dynamic Load C (Kgf) 309 -0 SECTION
Static Load Co (Kgf) 546
Axial Play (mm) 0 0.005 MAX
Drag Torque (Kgf-cm) | 0.04~0.35 | 0.1 MAX D-D VIEW
Spacer Ball - -
Unit : mm
Stroke HIWIN Code L1 L2 L3 Accuracy grade
50 R12-2.5T3-FSI-110-180-0.008 110 125 180 3
100 R12-2.5T3-FSI-160-230-0.008 160 175 230 3
150 R12-2.5T3-FSI-210-280-0.008 210 225 280 3
200 R12-2.5T3-FSI-260-330-0.008 260 275 330 3
250 R12-2.5T3-FSI-310-380-0.008 310 325 380 3
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G e o TYPE (SHAFT OD 14, LEAD 2) Miniature
L3
(45) L2 22
15 30 (14) L1
10 415 $‘ 5_={1]0.004]c’]
ALY - O Pommra
[©l000scl | [FT0.012[AA o D—
9.157%!
10 % m_)z( 11573
810300] 21258 915 €0.2\ | [09.650
% D— 00 02186% WIPER BOTH ENDS 1038
PD11.35 8%
Ballscrew Data 4-95.5 THRU
Direction Right Hand
Lead (mm) 2 123,
Lead Angle 2.57°
P.C.D (mm) 14.2
Steel Ball (mm) 1.5 AN
Circuits 1x3 /
Dynamic Load C (Kgf) 236
Static Load Co (Kgf) 511 Q-Q SECTION
Axial Play (mm) 0 0.005 or less
Drag Torque (Kgf-cm) | 0.05~0.5 -
Spacer Ball - - D-DVIEW
Unit : mm
Stroke HIWIN Code L1 L2 L3 Accuracy grade
50 R14-2T3-FSI-85-166-0.008 85 99 166 3
100 R14-2T3-FSI-135-216-0.008 135 149 216 3
150 R14-2T3-FSI-185-266-0.008 185 199 266 3
200 R14-2T3-FSI-235-316-0.008 235 249 316 3
250 R14-2T3-FSI-335-416-0.008 335 349 416 3
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G e o TYPE (SHAFT OD 14, LEAD 4) «Miniature
L3
(45) L2 22
15 30 (15) L1
5 1 10.004 [C’
105 55 - 33 ‘j |
. ] A
[Clo.00s O ® O
9.15°%"
10 0. G RO.2 1.15%"
30° [B] MAX -
: Te 15 = e L
iL, // // L
2105009 212551 | RO.2 C0.2 09.6 30
MAX -0.004
M12x1P 815 0105012
MD12:8%: P45 |02656% WIPER BOTH ENDS
PD11.35 3% |
Ballscrew Data
4-35.5 THRU
Direction Right Hand BCD 45
Lead (mm) 4
Lead Angle 5.11° 12
P.C.D (mm) 14.25 =
Steel Ball (mm) 02.381 I
Circuits 1x3 f L
Dynamic Load C (Kgf) 403 %
Static Load Co (Kgf) 725
Axial Play (mm) 0 0.005 or less Q-QSECTION
Drag Torque (Kgf-cm) 0.1~0.7 -
Spacer Ball - -
D-D VIEW
Unit : mm
Stroke HIWIN Code L1 L2 L3 Accuracy grade
100 R14-4T3-FSI-148-230-0.008 148 163 230 3
150 R14-4T3-FSI-198-280-0.008 198 213 280 3
200 R14-4T3-FSI-248-330-0.008 248 263 330 3
300 R14-4T3-FSI-348-430-0.008 348 363 430 3
400 R14-4T3-FSI-448-530-0.008 448 463 530 3
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HIWIN.
S99TE13-0611

G e @ TYPE (SHAFT 0D 10, LEAD 4) <Miniature
L3
(45) L2 10 l
15 30 (15) L1 ;
o s5Ts m 5 OL 040‘03 Cc
[L[0.003]C}— .5, 10 r710.007
o 0 o 0
— 0.010
D | [ 7.97%
I—
10 G 0.9
co2 | L I BI
: . e Lt/ ) 2
1 1—4F o-e T
/ — | / |
| T R0.2 0
RO02 la: j L - I - L MAX 07.6008
8§05 01088%) MAX (014 @8 o10] [\ L 0.2 |@8:38%
D —dy
M10x1P = [
MD10 %% —
PD9.35 5% 046 0267355 WIPER BOTH ENDS
28
Ballscrew Data
Direction Right Hand
Lead (mm) 4 12502
Lead Angle 7.11° /
P.C.D (mm) 10.2
Steel Ball (mm) 02 | .
Circuits 2.5x1
4-04.5THRU,@8x4.5DP -
Dynamic Load C (Kgf) 176 280 Q-Q SECTION BCD 36 =
Static Load Co (Kgf) 225 449
Axial Play (mm) 0 0.005 or less
Drag Torque (Kgf-cm) | 0.05~0.4 ~0.1 Méx1Px6DP
Spacer Ball 1:1 - D-D VIEW
Unit : mm
Stroke HIWIN Code L1 L2 L3 Accuracy grade
50 R10-4B1-FSW-110-180-0.008 110 125 180 3
100 R10-4B1-FSW-160-230-0.008 160 175 230 3
150 R10-4B1-FSW-210-280-0.008 210 225 280 3
200 R10-4B1-FSW-260-330-0.008 260 275 330 3
250 R10-4B1-FSW-310-380-0.008 310 325 380 3
300 R10-4B1-FSW-360-430-0.008 360 375 430 3




HIWIN.
S99TE13-0611

G e @ TYPE (SHAFT 0D 12, LEAD 5) «Miniature
L3 ‘
(45) L2 10 ]
15 30 (15) 4LU1 (HRC 58~62) 170,004
10 % BB’ ©
[©]0.005]C [~]0.008]AA ® [/]0.008]AA]
—
0 10 G 7.9
5 0.9
s | P ok L Ta e
) -
Lﬂ.w‘ co.5 (2!104888%‘ CD.ZJQ* U 1 RO.2\ | (076
014 | MAX
M10x1P 0885
MD10 3% ?30:3%% WIPER BOTH ENDS
PD9.350 6%
- @50
Ballscrew Data 4-04 5THRU,@8x4DP
Direction Right Hand BCD 40
Lead (mm) 5
Lead Angle 7.4° 123
P.C.D (mm) 12.25
Steel Ball (mm) 02.381 o
Circuits 2.5x1 N
Dynamic Load C (Kgf) 241 382 =
Static Load Co (Kgf) 319 637 U-QSECTION
Axial Play (mm) 0 0.005 MAX
Drag Torque (Kgf-cm) | 0.1~0.45 0.1 MAX Méx1PX6DP
Spacer Ball 1:1 - D-D VIEW
Unit : mm
Stroke HIWIN Code L1 L2 L3 Accuracy grade
50 R12-5B1-FSW -110-180-0.008 110 125 180 3
100 R12-5B1-FSW -160-230-0.008 160 175 230 3
150 R12-5B1-FSW -210-280-0.008 210 225 280 3
200 R12-5B1-FSW -260-330-0.008 260 275 330 3
250 R12-5B1-FSW -310-380-0.008 310 325 380 3
350 R12-5B1-FSW -410-480-0.008 410 425 480 3
450 R12-5B1-FSW -510-580-0.008 510 525 580 3
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HIWIN.
S99TE13-0611

G e @ TYPE (SHAFT 0D 12, LEAD 10) <Miniature
(45) L2 10
15 30 (15) L1(HRC 58~62)
50 @
10 [“To.oosBE’
@ 7 [0.008]AA"
/10.010/BB’ ‘
10 G 7.9%01
o: - o 5 095 pos
1 /G

?8.5009| C0O.5

M10x1P
MD10 5%
PD9.350 0%

B10°0%:

C0.2

ot
P14

@30:55%

WIPER BOTH ENDS

2\ [07.650
MAX

-0.004
08—0.01 2

Ballscrew Data 2
Direction Right Hand 30° 300 4-@4.5THRU,@8x4DP
Lead (mm) 10 /:T\ BCD 40
Lead Angle 14.57° 128, @;_“\ \
P.C.D (mm) 12.25 | A
Steel Ball (mm) ¢2.381 ﬂ o / “
Circuits 2.5x1 % N mL \ Ly
Dynamic Load C (Kgf) 241 382 a | A\
Static Load ColKgf) 319 637 Q-QSECTION ) &f@
Axial Play (mm) 0 0.005 MAX Méx1PxéDP ‘
Drag Torque (Kgf-cm) | 0.1~0.5 0.5 MAX (OILHOLE) |\ o viEw
Spacer Ball 1:1 -
Unit : mm
Stroke HIWIN Code L1 L2 L3 Accuracy grade
100 R12-10B1-FSW-160-230-0.008 160 175 230 3
150 R12-10B1-FSW-210-280-0.008 210 225 280 3
250 R12-10B1-FSW-310-380-0.008 310 325 380 3
350 R12-10B1-FSW-410-480-0.008 410 425 480 3
450 R12-10B1-FSW-510-580-0.008 510 525 580 3




HIWIN.
S99TE13-0611

G e @ TYPE (SHAFT OD 14, LEAD 5) «Miniature
L3
(45) L2 2
15 30 (15) L1(HRC 58~62]
40
1 ~10.008]BB’ ®
E. 0.009
[710.012[BB] 9.15°%"
10 D=~ G 10,14
1.15%
5 [B] B] o5
al- 4 ’ 5. 76 ¢ |R0S5
. J - 7 I ! —
ﬁ i K& |
010850 0.5 o2/ 105 L g A ’ L M5x0.8Px12DP
-0.009] CO. 91200 lm 3105 [ 1] @ R0.2 09.6 345
M12x1p | =00 i MAX oo
MD12 6% = 0107012
0.026 DQ
_PD11.350 0156 @343%  |WIPER BOTH ENDS
@57
Ballscrew Data - 34 p
0
Direction Right Hand /‘T\ 4-@5.5THRU,09.5x5.5DP
Lead (mm) 5 @’H@ BCD 45
Lead Angle 6.22° 128, =TT
P.C.D (mm) 14.6 / Ty
Steel Ball (mm] 03.175 o — , k 7
Circuits 2.5x1 o ! 1@/ 7
Dynamic Load C (Kgf) 448 710 NN i)\v
Static Load Co (Kgf) 608 1215 Q-G SECTION @ . @
Axial Play (mm) 0 0.005 MAX Zik
L N Méx1Px6DP
Drag Torque (Kgf-cm) | 0.15~0.70 | 0.2 MAX (OIL HOLE] D-D VIEW
Spacer Ball 1:1 -
Unit : mm
Stroke HIWIN Code L1 L2 L3 Accuracy grade
100 R14-5B1-FSW-189-271-0.008 189 204 271 3
150 R14-5B1-FSW-239-321-0.008 239 254 321 3
250 R14-5B1-FSW-339-421-0.008 339 354 421 3
350 R14-5B1-FSW-439-521-0.008 439 454 521 3
450 R14-5B1-FSW-539-621-0.008 539 554 621 3
600 R14-5B1-FSW-689-771-0.008 689 704 771 3
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HIWIN.
S99TE13-0611

84

G 9 @ TYPE (SHAFT OD 14, LEAD 8) < Miniature
L3
145) L2 22
15 30 (15) L1{HRC 58~62)
46 (1]0.004]C’]
[L10.004[C] 1 {7To.008[8B’ ® .
[©[0.006]C}H |[~]0.009]AA T m—nm [710.0091AA]
I [~10.012[BB]] 9.15°%"
Dp— G
10 11501
10 5 B Bl q -
RO.2 | I 05
R0.5 TMAX Q- F-\s - T G 7 R0.5
: el - /)| :
I i 7 - I e
7 I =
2103, cos co2/Ta] L |/ (/ L l M5x0.8Px12DP
Mi2xip | 212800 15 [8105 - 814 RO2\| |29.60
MD12 3% B MAX 2103561
-0.206 D == [¥W10-0012

PD11.350 3%

B34:05%

WIPER BOTH ENDS

057
34
2zl sieieey L M 4-@5.5THRU,09.5X5.5DP
Direction Right Hand ,%\ BCD 45
Lead (mm) 8 ,@/*—\@X
Lead Angle 9.89° 124, s
P.C.D (mm) 14.6 PN _ IANVRY
Steel Ball (mm) 03.175 7 2T W %%//// )
Circuits 2.5x1 = i %
Dynamic Load C (Kgf) 448 710 Q-Q SECTION o NN
Static Load Co (Kgf) 608 1215 @ i’@
Axial Play (mm) 0 0.005 MAX Méx] Px4DP |
Drag Torque (Kgf-cm) | 0.15~0.79 | 0.24 MAX (OILHoLg)  D-DVIEW
Spacer Ball 1:1 -
Unit : mm
Stroke HIWIN Code L1 L2 L3 Accuracy grade

100 R14-8B1-FSW-189-271-0.008 189 204 271 3

150 R14-8B1-FSW-239-321-0.008 239 254 321 3

200 R14-8B1-FSW-289-371-0.008 289 304 371 3

250 R14-8B1-FSW-339-421-0.008 339 354 421 3

300 R14-8B1-FSW-389-471-0.008 389 404 471 3

350 R14-8B1-FSW-439-521-0.008 439 454 521 3

400 R14-8B1-FSW-489-571-0.008 489 504 571 3

450 R14-8B1-FSW-539-621-0.008 539 554 621 3

500 R14-8B1-FSW-589-671-0.008 589 604 671 3

550 R14-8B1-FSW-639-721-0.008 639 654 721 3

600 R14-8B1-FSW-689-771-0.008 689 704 771 3

700 R14-8B1-FSW-789-871-0.008 789 804 871 3




HIWIN.
S99TE13-0611 89

G e 9 TYPE (SHAFT 0D 10, LEAD 10) 4 Miniature

L3
(45) L2 10
15 30 (18] L1 ‘
10 8 | 5 39 5
-5 10 .
o © _hoaee ©
—X"H,7]0.012]BB]
D [ [
10 ¢
c0.2 | Ql_ [B] Bl R0.2
fel o L 1 M
[ s !,/ e
0 -0.002 M/ Q* I : it l g 0
080009 D10%00s| MAX (014 78 N\ @10 C0.2 187.6-000.
M10x1P Dy 0830
_MD10:35%] I | 92635 WIPER BOTH ENDS
PD9.355%%
D46
Ballscrew Data 28
Direction Right Hand
Lead (mm) 10
Lead Angle 16.71° 1g 8
P.C.D (mm) 10.6 =5
Steel Ball (mm) ©93.175 /‘
Circuits 1.5x1
. 4-@4.5THRU,@8x4.5DP
Dynamic Load C (Kgf) 223 354 V7 L <
Static Load C
atic Load Co (Kgf) 245 489 0.0 SECTION e
Axial Play (mm) 0 0.005 or less e
Drag Torque (Kgf-cm) 0.1~0.5 - Méx1Px6DP
Spacer Ball 1:1 = D-D VIEW
Unit : mm
Stroke HIWIN Code L1 L2 L3 Accuracy grade
100 R10-10A1-FSB-167-240-0.008 167 185 240 3
150 R10-10A1-FSB-217-290-0.008 217 235 290 3
200 R10-10A1-FSB-267-340-0.008 267 285 340 3
250 R10-10A1-FSB-317-390-0.008 317 335 390 3
300 R10-10A1-FSB-367-440-0.008 367 385 440 3




HIWIN.
S99TE13-0611

86

6.4 End Machining Ground Ballscrew Series

G e @ TYPE (SHAFT 0D 15, LEAD 10) «Standard
L3
(45) L2 22
15 30 (15) - L1 [HRS? 58~62) o [1T0.004C]
[1]0.004[C] 7 o
© | OLHOLE 5 fo [00MIBEY 0
[6]0.009ICH |[[0.0141AA] [710.015]BB" [710.014/AA]
10 D ' 9.15°%"
IS G
10 5 5 - cos 115%™
R0.2 C0.5
R0.5 TG MAX)[ Q- ; ; G T R0O5
: T O s
e E— 3 e e
| NI e el
8100 CO.5 vl c02) 2 ‘ N L ‘ RO.2 M5x0.8Px120P
M12x1P | §1235% 915|912 =+ 015 MAX 09.6 309

MD12:5%¢
PD11.35:5%

D‘%:

i}
%

@34035

WIPER BOTH ENDS

Ballscrew Data _ 34
Direction Right Hand M 4-@5.5THRU,39.5x5.50P
Lead (mm) 10 - BCD 45
Lead Angle 11.53° 12,825 TR
P.C.D (mm) 15.6 V= aaY
Steel Ball (mm] 93.175 al | /. }’L
Circuits 2.5x1 7 ~ [\ N
Dynamic Load C (Kgf) 460 729 0.0 SECTION S
Static Load Co (Kgf) 645 1290 @\i\@
Axial Play (mm) 0 0.005 MAX | ‘\g 2-Mbx1Px6DP
Drag Torque (Kgf-cm) | 0.15~0.79 | 0.24 MAX D-D VIEW
Spacer Ball 1:1 -
Unit : mm
Stroke HIWIN Code L1 L2 L3 Accuracy grade
100 R15-10B1-FSW-189-271-0.018 189 204 271 5
150 R15-10B1-FSW-239-321-0.018 239 254 321 5
200 R15-10B1-FSW-289-371-0.018 289 304 371 5
250 R15-10B1-FSW-339-421-0.018 339 354 421 5
300 R15-10B1-FSW-389-471-0.018 389 404 471 5
350 R15-10B1-FSW-439-521-0.018 439 454 521 5
400 R15-10B1-FSW-489-571-0.018 489 504 571 5
450 R15-10B1-FSW-539-621-0.018 539 554 621 5
500 R15-10B1-FSW-589-671-0.018 589 604 671 5
550 R15-10B1-FSW-639-721-0.018 639 654 721 5
600 R15-10B1-FSW-689-771-0.018 689 704 771 5
700 R15-10B1-FSW-789-871-0.018 789 804 871 5
800 R15-10B1-FSW-889-971-0.018 889 904 971 5
1000 R15-10B1-FSW-1089-1171-0.018 1089 1104 1171 5




G e @ TYPE (SHAFT OD 16, LEAD 5)

HIWIN.
S99TE13-0611

4 Standard

L3
(45) 5
15 30 {15] X
10 __5] 10 77 -
- OIL HOLE 611 {70.008]BB] [110.003]C]
[110.003]C} © o © o
[710.010]AA]
[©l0.006]C [710.010]AA"
9.15%"
1[] E] E] 1_15'3‘“
RO.2 | Q T \ T . )

G G MAX || i .
] 7 7 \ : 3 L
%‘ (21124:83?3100.2 g ‘ 09.635 \M5x0.8Px12DP

?

M12x1P
MD12:3%

15

—

10:88%

FRHER Ol [ P403%% |WIPER BOTH ENDS
063
20 20
Ballscrew Data ;

Direction Right Hand éf;gHRU'm'SXS'SDP

Lead (mm) 5

Lead Angle 5.48°

P.C.D (mm) 16.6

Steel Ball (mm) ©03.175 o

Circuits 2.5x1 -

Dynamic Load C (Kgf) 481 763 -

Static Load Co (Kgf) 670 1399 F0.4x0.2 DIN509 Q-G SECTION

Axial Play (mm) 0 0.005 or less X DETAIL =

Drag Torque (Kgf-cm) | 0.15~0.8 ~0.2 | X 2-M6x1Px6DP

Spacer Ball 1:1 - D-D VIEW

Unit : mm
Stroke HIWIN Code L1 L2 L3 Accuracy grade

100 R16-5B1-FSW-189-271-0.018 189 204 271 5
200 R16-5B1-FSW-289-371-0.018 289 304 371 5
300 R16-5B1-FSW-389-471-0.018 389 404 471 5
400 R16-5B1-FSW-489-571-0.018 489 504 571 5
600 R16-5B1-FSW-689-771-0.018 689 704 771 5
800 R16-5B1-FSW-889-971-0.018 889 904 971 5
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HIWIN.
S99TE13-0611

88

G e @ TYPE (SHAFT 0D 20, LEAD 4)

4 Standard

L3
(60] L2 25
20 40 (25] L1
N 2 107" - 49 10 | {110.005[C]
A
[Ol0.009]C [FT0.018]AK" o D~ | & — (D) 10‘15‘?1
B R0.2 IﬁgOAI\)/I(PLETE g & ——
MAX Q ‘THREAD
A1 i VI :
] . - 7@[% g
s |
0128011 Mhélg)?gg?g ?15:08% %/@19.5 @ c0.3 01?_10‘?0.43,8.11 Méx1Px15 DP
PD14.35 3% Dy~ @408  |WIPER BOTH ENDS o
863
Ballscrew Data 24
Direction Right Hand g—cm[;s.\r)51THRU,(2)9.5x5.5 bP
Lead (mm) 4
P.C.D (mm) 20.25
Steel Ball (mm) 02.381 |
Circuits 2.5x2 ]
Dynamic Load C (Kgf) 561
Static Load Co (Kgf) 1085 Q-Q SECTION
Axial Play (mm) 0
Drag Torque (Kgf-cm) 0.12~0.68 D-DVIEW
Spacer Ball 1:1
Unit : mm
Stroke HIWIN Code L1 L2 L3 Accuracy grade
150 R20-4B2-FSW-225-335-0.018 225 250 335 5
200 R20-4B2-FSW-275-385-0.018 275 300 385 5
300 R20-4B2-FSW-375-485-0.018 375 400 485 5
400 R20-4B2-FSW-475-585-0.018 475 500 585 5
500 R20-4B2-FSW-575-685-0.018 575 600 685 5
350 R15-10B1-FSW-439-521-0.018 439 454 521 5




HIWIN.
S99TE13-0611

G 9 m TYPE (SHAFT 0D 20, LEAD 5) «Standard
L3
(60 L2 25
20 (25) L1
9 7 10" 56 10 _51L[0.005]C]]
.005
L_E TO0ToEE] o 0.014
0 @D
[©0.009]C [710.018]AA 0 D~ | 1015
15 2MAX 1.15°9%
RO.2 INCOMPLETE £
MAX Q THREAD
c T & o I u & | X c
- 0 o
P12.8011] _M15x1P| B15:58%) C0.3/ #19.5 020 c0.3 ?14.3.811\Mbx1Px15DP
MD15 8% ?1500%
PD14.35.33%) D @443 WIPER BOTH ENDS
867
Ballscrew Data 26
Direction Right Hand v o205 STHRU.09.5:5.50F
Lead (mm) 5 . 1005
- A5 1785 MexIPx6DP
Lead Angle 4.42 % —'\—; (OIL HOLE)
P.C.D (mm) 20.6 25|
.C.D Imm . :WA oy i
Steel Ball (mm) @3.175 7 I Al
Circuits 2.5x2 s
F0.4x0.2DIN509
Dynamic Load C (Kgf) 952 =———————=Q-QSECTION
X DETAIL —_—
Static Load Co (Kgf) 1732
Axial Play (mm) 0
Drag Torque (Kgf-cm) 0.28~1.32 D-DVIEW
Spacer Ball 1:1
Unit : mm
Stroke HIWIN Code L1 L2 L3 Accuracy grade
150 R20-5B2-FSW-225-335-0.018 225 250 335 5
200 R20-5B2-FSW-275-385-0.018 275 300 385 5
300 R20-5B2-FSW-375-485-0.018 375 400 485 5
400 R20-5B2-FSW-475-585-0.018 475 500 585 5
500 R20-5B2-FSW-575-685-0.018 575 600 685 5
700 R20-5B2-FSW-775-885-0.018 775 800 885 5
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HIWIN.
S99TE13-0611

G e @ TYPE (SHAFT 0D 20, LEAD 10) <Standard
L3 ‘
(60) L2 25 T\
20 40 (25) - L1 [HR§A58~62] . 0.004C]
0'0040 0 OIL HOLE [ 5. © mo 014
[0.009]C \/\U.U1A\AA'W , D ”l—jl (/1o USS 10,159
115"
T ’/‘/ Lt
o 0@
012_-30“%/ w15:3:8?é@ o “;ﬁ ] 7 L L Méx1Px15DP
M15x1P 019.5 D gai 20 01435,
P[% B @4635%%  |WIPER BOTH ENDS et
e 074
Ballscrew Data
Direction Right Hand 4-06.6THRU,911x6.5DP
Lead (mm) 10 BCD 59
Lead Angle 8.7°
P.C.D (mm) 20.8 -
Steel Ball (mm) 03.969 j 3 ( : i
Circuits 2.5x1 - it
Dynamic Load C (Kgf) 718 1139 | "
Static Load Co (Kgf) 1094 2187 @/
Axial Play (mm) 0 0.005 MAX Q-Q SECTION | \‘ \ 2-Méx1Px6DP
Drag Torque (Kgf-cm) 0.2~1.2 0.3 MAX 0.0 VIEW
Spacer Ball 1:1 - -
Unit : mm
Stroke HIWIN Code L1 L2 L3 Accuracy grade
200 R20-10B1-FSW- 289 - 399-0.018 289 314 399 5
300 R20-10B1-FSW- 389 - 499-0.018 389 414 499 5
400 R20-10B1-FSW- 489 - 599-0.018 489 514 599 5
500 R20-10B1-FSW- 589 - 699-0.018 589 614 699 5
600 R20-10B1-FSW- 689 - 799-0.018 689 714 799 5
700 R20-10B1-FSW- 789 - 899-0.018 789 814 899 5
800 R20-10B1-FSW- 889 -999-0.018 889 914 999 5
900 R20-10B1-FSW- 989 -1099-0.018 989 1014 1099 5
1000 R20-10B1-FSW- 1089 -1199-0.018 1089 1114 1199 5
1100 R20-10B1-FSW- 1189 - 1299-0.018 1189 1214 1299 5
1400 R20-10B1-FSW- 1289 -1399-0.018 1289 1314 1399 5




HIWIN.
S99TE13-0611

G 9 m TYPE (SHAFT 0D 20, LEAD 20) «Standard
L3
(60) L2 25
20 40 (25) L1 (HRC 58~62)
10 63 10 .
N 13 ~To.011[BB' Hooorle
© O o1 HoLe |7 : o G’
® . T0.014]AN
[6]0.009[C [[0.014[AA" o015 |
15 D— [ 6 10.15°%"
5 _ 1.5
15 c0 [__ 5 ] o co3 |
R0.5 6 MAX|| Qo . G c |ROS
; L I i A i ’
. ] 77y —| ,
L=
D12 fon €0.5 C0.3 a- T h j R0.2 [Méx1Px15DP
Misap| 21588 (9195 |g16.5 | 620 MAX| 91433,
MD15 :g %2 DQ @15ig.g%
PD14.35 2% 04650 WIPER BOTH ENDS
074
46
Ballscrew Data a0 30
— , | 4066THRUG11x6.5DP
Direction Right Hand ] — 50D 59
Lead (mm) 20 @/j?@
Lead Angle 17.01° 17 525 A
P.C.D (mm) 20.8 Vi =R\ N
Steel Ball (mm) ?33.969 %‘ 3 T - E*
Circuits 1.5x1 < I v
Dynamic Load C (Kgf) 453 719 g
Static Load Co (Kgf) 641 1280 0-QSECTION. *f@/
Axial Play (mm) 0 0.005 MAX \}
Drag Torque (Kgf-cm) | 0.2~1.2 | 0.3 MAX 2-Méx1Px6DP
Spacer Ball 1:1 - D-D VIEW
Unit : mm
Stroke HIWIN Code L1 L2 L3 Accuracy grade
200 R20-20A1-FSW-310-420-0.018 310 335 420 5
300 R20-20A1-FSW-410-520-0.018 410 435 520 5
400 R20-20A1-FSW-510-620-0.018 510 535 620 5
500 R20-20A1-FSW-610-720-0.018 610 635 720 5
600 R20-20A1-FSW-710-820-0.018 710 735 820 5
700 R20-20A1-FSW-810-920-0.018 810 835 920 5
800 R20-20A1-FSW-910-1020-0.018 910 935 1020 5
900 R20-20A1-FSW-1010-1120-0.018 1010 1035 1120 5
1000 R20-20A1-FSW-1110-1220-0.018 1110 1135 1220 5
1100 R20-20A1-FSW-1210-1320-0.018 1210 1235 1320 5
1400 R20-20A1-FSW-1510-1620-0.018 1510 1535 1620 5
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G e @ TYPE (SHAFT 0D 25, LEAD 4)

4 Standard

L3
(80) L2 53
27 53 (30) L1
. 14 _10__15 _ - 48 15 | TTo005]c]
0.005]C ®
{710.011[BB’] [710.016]
© E . ©
[Ol0.0071C [Fl0.016[AN D= o 15.35%"
16 2MAX [B] G B 711358 16
RO.2 INCOMPLETE i rRo2' |G )
o MAX & | [|THREAD Il B G | MAX, s
2 N1/
// :
0 ] / U ]
1500 \yooxip|  @204%% co3 - l | l@ l 0.3} 01985  |M20x1P
MD20 %2 oo oo MD20 5%
PD19.35 0% Dy~ lm WIPER BOTH ENDS 820501 PD19.35 %%
lass
Ballscrew Data 6-@5.5THRU,@9.5x5.5DP 26
Direction Right Hand BCDS8
Lead (mm) 4
0
Lead Angle 2.89° 2205 Méx1Px8DP
P.C.D (mm) 25.25
Steel Ball (mm) 92.381 s o
Circuits 2.5x2
Dynamic Load C (Kgf) 622 Q-Q SECTION
Static Load Co (Kgf) 1376
Axial Play (mm) 0
D-D VIEW
Drag Torque (Kgf-cm) 0.15~0.85 -
Spacer Ball 1:1
Unit : mm
Stroke HIWIN Code L1 L2 L3 Accuracy grade
150 R25-4B2-FSW-220-349-0.018 220 250 349 5
200 R25-4B2-FSW-270-399-0.018 270 300 399 5
300 R25-4B2-FSW-370-499-0.018 370 400 499 5
400 R25-4B2-FSW-470-599-0.018 470 500 599 5
500 R25-4B2-FSW-570-733-0.018 570 600 733 5




HIWIN.
s99TE13-0611 93

G 9 m TYPE (SHAFT 0D 25, LEAD 5) <Standard

L3
(80) L2 53
27 53 (30, L1
14 10 15 _ 55 15 —{L]0.005[c’]
‘ i @
© E [710.013]BB]] © [710.016 AA]
D~ [ #16.01565] 15.35"%"
16 ZMAX B 5 5 135757 16
Q INCOMPLETE
« [ | |[THREAD 5 .
2 /) 2
-t %@F - - - - - —
o l O U | l
015801 M20x1P 0005 190 -0005 |M20x1P
VD20 3% 020012 ‘ - 025 01901 |@20:83% MD20 £
PD19.35 8% O~ 5048 |WIPER BOTH ENDS PD19.353%%
973

Ballscrew Data
Direction nght Hand 6-05.5THRU,?9.5x5.5DP 28
BCD 61
Lead (mm) 5
B 8 223
Lead Angle 3.56 i 935
2 éo.r“-“s Méx1Px6DP
P.C.D (mm) 25.6 /%% ; ‘ R
Steel Ball (mm) ©3.175 :‘//////7 e i i
Circuits 2.5x2 ‘///EEV/
Dynamic Load C (Kgf) 1073 < Q-Q SECTION
: F0.4x0.2DIN509
Static Load Co (Kgf) 2209 T XDETAL
Axial Play (mm) 0
D-D VIEW
Drag Torque (Kgf-cm) 0.36~1.44
Spacer Ball 1:1
Unit : mm
Stroke HIWIN Code L1 L2 L3 Accuracy grade
150 R25-5B2-FSW-220-349-0.018 220 250 349 5
200 R25-5B2-FSW-270-399-0.018 270 300 399 5
300 R25-5B2-FSW-370-499-0.018 370 400 499 5
400 R25-5B2-FSW-470-599-0.018 470 500 599 5
500 R25-5B2-FSW-570-733-0.018 570 600 733 5
600 R25-5B2-FSW-670-833-0.018 670 700 833 5
700 R25-5B2-FSW-770-933-0.018 770 800 933 5
900 R25-5B2-FSW-970-1133-0.018 970 1000 1133 5
1000 R25-5B2-FSW-1170-1333-0.018 1170 1200 1333 5




94 HIWIN.

S99TE13-0611

G e @ TYPE (SHAFT 0D 25, LEAD ) <standard
L3
(80) L2 53
27 53 (30) L1 .
14 1015 _ 62 15
[LTo.005]C} ‘ @ ;
0.013[BB’] [710.016]AA]
[G0.007]c} © D ©
— .019[BB’] 15.35°¢"
16 2MAX 5 g 1.35%" 16
e 1
Q
X ‘ ) - & G
g /) /)
N e e B [ @@lkiiiff — -
9158011 M20x1P o v \
toul FEXTE - 92048 co.3 025 co.3| |20 M20x1P
MD20 5% B oot % |MD20 3%
-0.026 1923, ~0.026
PD19.35 122 DD @53:8‘8% WIPER BOTH ENDS 27021 PD19.35 014

2Jzll ez 6-05.5THRU,89.5x5.5DP 29
Direction Right Hand BCD 64
Lead (mm) 6 8
Lead Angle 4.23° %‘@ 225z Mox T PréDP
P.C.D (mm) 25.8 _ 7///Qv = (OIL HOLE)
Steel Ball (mm) 3.969 PW//, ;2%} “
Circuits 2.5x2 3
Dynamic Load C (Kgf) 1453 F0.4x0.2DIN509 -G SECTION
Static Load Co (Kgf) 2761 X DETAIL
Axial Play (mm) 0
Drag Torque (Kgf-cm) 0.42~2.4
Spacer Ball 1:1
Unit : mm
Stroke HIWIN Code L1 L2 L3 Accuracy grade

250 R25-6B2-FSW-370-533-0.018 370 400 533 5

450 R25-6B2-FSW-570-733-0.018 570 600 733 5

650 R25-6B2-FSW-770-933-0.018 770 800 933 5




HIWIN.
S99TE13-0611

G 9 m TYPE (SHAFT 0D 25, LEAD 10) <standard
L3
(80) L2 53
27 53 (30) _ L1
— 14 _10__15 _ 81 15 -
. )—* 0.005|C"
O @
©
BB ©
D~ 15.357%
16 2MAX 1.35'8" 16
INCOMPLETE
Q THREAD G
G X = | i r X G
| /) /)
S I | R I b 6 6 | I _
- TT |
0
?15-001 MZOXJOIZ 0203%%| co.3 I @25 I c0.3| |20 [M20x1P
MD208%%| — G198, MD20 8%
-0.026 D -0.21 -0.026
PD19.35074 I~ [@58:88%3 WIPER BOTH ENDS PD19.35 014

Ballscrew Data
Direction Right Hand
6-@6.6THRU,B11x6.5DP 32
Lead (mm) 10 BCD 71
Lead Angle 6.98°
&
P.C.D (mm) 26 ~ 22 35
£/1]0.1°3%
Steel Ball (mm) 04.763 ? z O HoLE)
. x,// SH R
Circuits 1.5x2 77 VA -
N |
Dynamic Load C (Kgf) 1164 '///jj' 7
Static Load Co (Kgf) 1927 ° .
- S FO.4x0.2DIN50y SO SECTION
Axial Play (mm) 0 ~ XDETALL
Drag Torque (Kgf-cm) 0.42~2.4
Spacer Ball 1:1 D-D VIEW
Unit : mm
Stroke HIWIN Code L1 L2 L3 Accuracy grade

250 R25-10A2-FSW-370-533-0.018 370 400 533 5

450 R25-10A2-FSW-570-733-0.018 570 600 733 5

650 R25-10A2-FSW-770-933-0.018 770 800 933 5

850 R25-10A2-FSW-970-1133-0.018 970 1000 1133 5

1050 R25-10A2-FSW-1170-1333-0.018 1170 1200 1333 5
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HIWIN.
S99TE13-0611

G e @ TYPE (SHAFT 0D 28, LEAD 5)

4 Standard

L3
(80) L2 65
27 53 (30) L1 (12) 53
14_10_ [ 15 56 15
112 .
o o e
[Ol0.0071C [7T0.016 [AA }—‘O D~ T0079[BE] 15.35 %"
16 o3 | g D : co3 135“&
- \ } G
G G l \ /) /7 g T
B =1 - —]
; /0 7]
015 8011 P20 R0.2/ \m l \m L @25|R0.2\ | |@20:58% |M20x1P
M20x1P MAX MAX" @193, |[MD20:5%
MD20 3% D~ 0010 ~ |PD19.353%
PD19.35 30 @55%% |WIPER BOTH ENDS (PD17.39 0
985
Ballscrew Data
Ao Right Hand 6-06.6THRU,D11x6.5DP 31
BCD 69
Lead (mm) 5
Lead Angle 3.19° 2285
Méx1Px6DP
P.C.D (mm) 28.6 (OIL HOLE)
Steel Ball (mm) 93.175 T
Circuits 2.5x2 "
Dynamic Load C (Kgf) 1124 Q-Q SECTION
Static Load Co (Kgf) 2466
Axial Play (mm) 0
D-D VIEW
Drag Torque (Kgf-cm) 0.3~1.7
Spacer Ball 1:1
Unit : mm
Stroke HIWIN Code L1 L2 L3 Accuracy grade
200 R28-5B2-FSW-270-399-0.018 270 300 399 5
300 R28-5B2-FSW-370-499-0.018 370 400 499 5
400 R28-5B2-FSW-470-599-0.018 470 500 599 5
450 R28-5B2-FSW-558-733-0.018 558 600 733 5
650 R28-5B2-FSW-758-933-0.018 758 800 933 5
850 R28-5B2-FSW-958-1133-0.018 958 1000 1133 5
1050 R28-5B2-FSW-1158-1333-0.018 1158 1200 1333 5




HIWIN.
S99TE13-0611

G 9 m TYPE (SHAFT 0D 28, LEAD 6) «Standard
L3
(80) L2 53
27 53 (30) L1 12
15 63 15
Y2 o) TTo0esTc
[olo.007[C [Fl0.016[AA}S © Dy EOU s © © {0.016[AA]
Nl
L 14Q‘1o c|-[1:35°8" 16|
X T Ho - G X
: B L2 7) :
B T "Eg“ o R R
Q d L
B15301 92055 c0.3 /@25~ l i@ L 925 co3| (02035
M20x1P . SEE L0 | M20X1 P
MD20 3% 0 01982 |MD20 3%
PD19.35:0% = ?5538% |WIPER BOTH ENDS PD19.353%
285
Ballscrew Data
Direction Right Hand 6-06.6THRU,B11x6.5DP 31
BCD 69 |
Lead (mm) 6 &
o - 22835
Lead Angle 3.82 % 20_1%05 ﬁ MoxIPXDP
P.C.D (mm) 28.6 ‘%; ) (OIL HOLE)
Steel Ball (mm) ?#3.175 :]TZ | \)M i -
7t
Circuits 2.5x2 /A‘f\f 7
Dynamic Load C (Kgf) 1124 “ AX;ZDMU? Q-Q SECTION
Static Load Co (Kgf) 2466 X DETAIL
Axial Play (mm) 0
D-D VIEW
Drag Torque (Kgf-cm) 0.36~2.04 —
Spacer Ball 1:1
Unit : mm
Stroke HIWIN Code L1 L2 L3 Accuracy grade
250 R28-6B2-FSW-370-499-0.018 370 400 499 5
450 R28-6B2-FSW-570-699-0.018 570 600 699 5
650 R28-6B2-FSW-758-933-0.018 758 800 933 5
850 R28-6B2-FSW-958-1133-0.018 958 1000 1133 5
1050 R28-6B2-FSW-1158-1333-0.018 1158 1200 1333 5
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HIWIN.
S99TE13-0611

G e @ TYPE (SHAFT 0D 32, LEAD 5) <Standard
L3
(95]) L2 62
33 62 (35] ]
e[S 1512 1‘5 ‘ — 56 . 15 (Tease
[0lo.007]c Flo.o17]aa © Oo.ms © L10.014[AA]
D " [7[0.019]BB] 16.35°%"
20 2MAX G 13571 20
TINCOMPLETE \
X Q= | |[THREAD _ G X
G T g i ‘ ! g T
| /1 /]|
+——t—F "t oo — ———1—1
Q-—| |
02080 VSR o5 | @ 02398, (p2stin MESP
PD24.0263%] D~ @588 |WIPER BOTH ENDS PD24.026 3%
?85
Ballscrew Data
Direction Right Hand 6-06.6THRU,B11x6.5DP 32
Lead (mm) 5 BCD 71
Lead Angle 2.79° 278,
P.C.D (mm) 32.6 Méx1Px6DP
Steel Ball (mm) @3.175 (OIL HOLE)
Circuits 2.5x2 |
Dynamic Load C (Kgf) 1188 F0.4x0.2DIN509
Static Load Co (Kgf) 2833 YDETAIL __ Q-QSECTION
Axial Play (mm) 0
Drag Torque (Kgf-cm) 0.48~1.92 D-D VIEW
Spacer Ball 1:1
Unit : mm
Stroke HIWIN Code L1 L2 L3 Accuracy grade
150 R32-5B2-FSW-265-415-0.018 265 300 415 5
250 R32-5B2-FSW-365-515-0.018 365 400 515 5
350 R32-5B2-FSW-465-615-0.018 465 500 615 5
450 R32-5B2-FSW-565-715-0.018 565 600 715 5
550 R32-5B2-FSW-665-857-0.018 665 700 857 5
650 R32-5B2-FSW-765-957-0.018 765 800 957 5
850 R32-5B2-FSW-965-1157-0.018 965 1000 1157 5
1050 R32-5B2-FSW-1165-1357-0.018 1165 1200 1357 5




HIWIN.
S99TE13-0611

G 9 @ TYPE (SHAFT 0D 32, LEAD 6) «Standard
(95) 62
33 62 (35]
[LT0.005]C} 16 12 1‘5 | 12 [1]0.005]C]
[Olo.0071c [l0.020 [AA '} © 0 © © Aloaalan]
== 6.35%"
20 | 2MAX - o 353 20
a_, PNCOMPLETE T T
S T 5 X } THREAD G X 5 T
Q
0 -0.005 ——] 0
020-0.013 M251 5P P25%001 l& (Z)fi.ﬁ‘?ruzw M25x1 5P
“MD258%%] b 102536 [MD253%%
PD24.0263%8 = 062338  |WIPER BOTH ENDS PD24.026 3%
- 289
Ballscrew Data
Direction Right Hand g—cmg.;;'HRU,m 1x6.5DP S
Lead (mm) 6
o 0
Lead Angle 333 8 RALE S
P.C.D (mm) 328 //%j“
-
Steel Ball (mm) ?3.969 :% ] & r / I
Circuits 2.5x2 I%ié Z
Dynamic Load C (Kgf) 1610 S
Static Load Co (Kgf) 3510 FO.402DINs0y  HASECTION
X DETAIL
Axial Play (mm) 0
Drag Torque (Kgf-cm) 0.48~2.72 D-DVIEW
Spacer Ball 1:1
Unit : mm
Stroke HIWIN Code L1 L2 L3 Accuracy grade
250 R32-6B2-FSW-365-515-0.018 365 400 515 5
450 R32-6B2-FSW-565-715-0.018 565 600 715 5
650 R32-6B2-FSW-765-957-0.018 765 800 957 5
850 R32-6B2-FSW-965-1157-0.018 965 1000 1157 5
1050 R32-6B2-FSW-1165-1357-0.018 1165 1200 1357 5
1350 R32-6B2-FSW-1465-1657-0.018 1465 1500 1657 5
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HIWIN.
S99TE13-0611

100

G e o TYPE (SHAFT 0D 16, LEAD 16) 4Standard
L3
(45) L2 22 1
15 30 (20) L1 (HRC 58~62) .
10 55 10 +[0.004[C]
11 o0TEE] o °
o OIL HOLE | 6 5 0,074 AR
[0]0.009]CH | [7]0.014]AA :
10 b T 7 0'0615 BB 9.15"¢"
10 5 1.15%"
R0.2 (B] B] ;
R0.5 MAX\ | q N | ]— N T o | 85| RO.5
G G i / P G
H i i )
i — ] | pe=s)
01080, 005 | g1p9m| co2/ O L” N T \ﬂ L RO.2 M5x0.8Px12DP
M12x1P 015|013 | MAX 09.6 009
Mzﬁ?jéj 03431 |WIPERBOTHENDS D10t
PD11.355%%
957
Ballscrew Data _ 34
Direction Right Hand 05 BTHRU,09.5:.5DF M
Lead (mm) 16 —
Lead Angle 17.05° S
P.C.D (mm) 16.6 1252 / \X
/ a TS
Steel Ball (mm) 3.175 g — 1% } s
Circuits 1.5x1 = [\ ::% S
Dynamic Load C (Kgf) 304 481 NP
St
Static Load Co (Kgf) 410 819 @7@"% @
Axial Play (mm) 0 0.005 MAX 4-Q SECTION 2-Mex1Px6DP |/ | 19 Max
Drag Torque (Kgf-cm) | 0.15~0.79 | 0.24 MAX
Spacer Ball 1:1 = D-D VIEW
Unit : mm
Stroke HIWIN Code L1 L2 L3 Accuracy grade
100 R16-16A1-FSV-184- 271-0.018 184 204 271 5
150 R16-16A1-FSV-234- 321-0.018 234 254 321 5
200 R16-16A1-FSV-284- 371-0.018 284 304 371 5
250 R16-16A1-FSV-334- 421-0.018 334 354 421 5
300 R16-16A1-FSV-384- 471-0.018 384 404 471 5
350 R16-16A1-FSV-434-521-0.018 434 454 521 5
400 R16-16A1-FSV-484-571-0.018 484 504 571 5
450 R16-16A1-FSV-534- 621-0.018 534 554 621 5
500 R16-16A1-FSV-584- 671-0.018 584 604 671 5
550 R16-16A1-FSV-634- 721-0.018 634 654 721 5
600 R16-16A1-FSV- 684-771-0.018 684 704 771 5
700 R16-16A1-FSV- 784-871-0.018 784 804 871 5
800 R16-16A1-FSV- 884-971-0.018 884 904 971 5




HIWIN.
soste13-0611 101

G 9 o TYPE (SHAFT 0D 25, LEAD 20) 4 Standard

L3

[80] 2 53
27 53 (30) L1(HRC 58~62]
[110.004 15 o 85 15 0.004[C]
| — @
© ¢ 0.011[BB/] O N1 0013[An
201[] D (™ @ riZ[0.015[88] 15.35%"
R0.2 G 1359 1,
MAX 0.3
Q - B 0
-] L O _ T G
| i 7 N e |
N @ i
0.5 A |
. G o\ ] .
ROS/ 915 5un cos/ [ L ‘ Ro2) | (0198 cos
M20x1P M 025 P21 i 025 MAX 02000
MD20 55 D— o

D44 585 WIPER BOTH ENDS M20x1P.
MD20 6%
PD19.35 5%

PD19.358%%

Ballscrew Data 23 30MAX
Direction Right Hand )
Lead (mm) 20 20,
Lead Angle 13.75°
P.C.D (mm) 26 %
Steel Ball (mm) 04.763 3
Circuits 2.5x1 4 6THRU
Dynamic Load C (Kgf) 1003 1591 Q-Q SECTION
Static Load Co (Kgf) 1619 3236 Mé6x1Px6DP
Axial Play (mm) 0 0.005 MAX (OIL HOLE)
Drag Torque (Kgf-cm) 0.4~2.5 0.5 MAX D-DVIEW
Spacer Ball 1:1 -
Unit : mm
Stroke HIWIN Code L1 L2 L3 Accuracy grade
600 R25-20B1-FSV- 750- 913-0.018 750 780 913 5
800 R25-20B1-FSV- 950- 1113-0.018 950 980 1113 5
1000 R25-20B1-FSV- 1150- 1313-0.018 1150 1180 1313 5
1200 R25-20B1-FSV- 1350- 1513-0.018 1350 1380 1513 5
1400 R25-20B1-FSV- 1550- 1713-0.018 1550 1580 1713 5
1600 R25-20B1-FSV- 1750- 1913-0.018 1750 1780 1913 5




HIWIN.
S99TE13-0611

102

G e o TYPE (SHAFT 0D 25, LEAD 25) «Standard
L3
80) 2 53
27 53 [30] L1 (HRC 58-62) TTo00
15 75 15
[1]0.004]C] - o
- 0 [[]0.011[BB]] O | [Toois[an]
[]0.018[AA] 20 Ho {710.015]BB] 15,3501
10 D4> .35 7
16 RO.2 ﬂ G 136",
MAX B] B 03 |5
T G 4 L & ] 6
S — el ) \\
_ L z _ S A ,, |
|
C0.5
RO5/ |50 cos/ [ ‘ ‘ RO.2 01932 C0.5
M20x1p | D208 925 @21 025 MAX |20
: D e
MD20 55 = P443% | WIPER BOTH ENDS M20x1P
PD19.35 5% — MD20 2%
PD19.35 3%

Ballscrew Data 23 30MAX
Direction Right Hand EY S0°
Lead (mm) 25 2203
Lead Angle 17.01°
P.C.D (mm) 26 2
- s
Steel Ball (mm) 04.763 3
S 4-06.6THRU
Circuits 1.5x1 BCD 57
Q-Q SECTION
Dynamic Load C (Kgf) 642 1018 -
Static Load Co (Kgf) 964 1926 M6x1Px6DP
. (OIL HOLE)
Axial Play (mm) 0 0.005 MAX
D-D VIEW
Drag Torque (Kgf-cm) | 0.4~2.5 | 0.25 MAX
Spacer Ball 1:1 -
Unit : mm
Stroke HIWIN Code L1 L2 L3 Accuracy grade
600 R25-25A1-FSV-750-913-0.018 750 780 913 5
800 R25-25A1-FSV-950-1113-0.018 950 980 1113 5
1000 R25-25A1-FSV-1150-1313-0.018 1150 1180 1313 5
1200 R25-25A1-FSV-1350-1513-0.018 1350 1380 1513 5
1400 R25-25A1-FSV-1550-1713-0.018 1550 1580 1713 5
1600 R25-25A1-FSV-1750-1913-0.018 1750 1780 1913 5
2000 R25-25A1-FSV-2150-2313-0.018 2150 2180 2313 5




HIWIN.
S99TE13-0611

G 9 0 TYPE (SHAFT 0D 32, LEAD 25) 4 Standard
L3
[95] L2 62
33 62 Q271 _12 ]
15 17 15 —{1To.004[c]
© 70.013
{@lo.007]C (~o.018]AA © 0 16,35
20 12 1.35%" 20
a C
G G X - G X G

020 5013 ?02530%

M25x1.5P
MD25 3%
PD24.026 8%

Q’{ T % Lo
C0.5/932| @27.5 it

05155

032 023.9 5

WIPER BOTH ENDS

@255

M25x1.5P
MD25 55

PD24.026 33

Ballscrew Data 26 34MAX
Direction Right Hand
Lead (mm) 25 k3 WIEER
Lead Angle 13.56° %72318 - 7 DN 1\ s
P.C.D (mm) 33 0 o ’ T2
Steel Ball (mm) 04.763 - '7/;1 a \ =) )"
Circuits 2.5x1 ° 0-Q SECTION M
Dynamic Load C (Kgf) 1140 1809 _F0.4x0.2DINS09 fgg R Lo 0>
Static Load Co (Kgf) 2113 4226 HOETA e PXE0P
Axial Play (mm) 0 0.005 or less D-D VIEW
Drag Torque (Kgf-cm) | 0.69~3.21 ~0.8
Spacer Ball 1:1 -
Unit : mm
Stroke HIWIN Code L1 L2 L3 Accuracy grade

1000 R32-25B1-FSV-1180-1376-0.018 1180 1219 1376 5

1500 R32-25B1-FSV-1680-1876-0.018 1680 1719 1876 5

2000 R32-25B1-FSV-2180-2376-0.018 2180 2219 2376 5

2600 R32-25B1-FSV-2780-2976-0.018 2780 2819 2976 5
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HIWIN.
S99TE13-0611

G e o TYPE (SHAFT 0D 32, LEAD 32) <Standard
L3
(95) L2 62
33 62 27) 12 L1 (e
15 = 109 15 |
© 2
[©l0.007 [C [710.018 [AA' © [} i © 16.35 "
20 12 - 1353 20
Q
6 6, &t & 1 x| ]e
]
0208018 025:08%) C0.5/032] 327.5 @32 $23.9 35
M25X1.5P M25X1.5P

MD25:5%3
PD24.026:3%3

?51:501

WIPER BOTH ENDS

P2588%

MD25 %%
PD24.026 5%

Ballscrew Data
Direction Right Hand
Lead (mm) 32 27935
Lead Angle 17.15° ;
P.C.D (mm) 33
Steel Ball (mm) 04.763
Circuits 1.5x1 F0.4x0.2DIN509 Q-Q SECTION
Dynamic Load C (Kgf) 726 1153 X DETAIL
Static Load Co (Kgf) 1252 2504 \%
Axial Play (mm) 0 0.005 or less D-DVIEW
Drag Torque (Kgf-cm) | 0.7~3.21 ~0.8
Spacer Ball 1:1 -
Unit : mm
Stroke HIWIN Code L1 L2 L3 Accuracy grade
1000 R32-32A1-FSV-1180-1376-0.018 1180 1219 1376 5
1500 R32-32A1-FSV-1680-1876-0.018 1680 1719 1876 5
2000 R32-32A1-FSV-2180-2376-0.018 2180 2219 2376 5
2600 R32-32A1-FSV-2780-2976-0.018 2780 2819 2976 5




HIWIN.
soste13-0611 105

G 0 @ TYPE (SHAFT 0D 32, LEAD 10) «Standard
L3
(155) L2 104
51 104 (20) L1
15 . 19021.5 15
o —;—1710.013]BB]]
[©l0.007]C [710.020]AA 1% D D o © N
26 3MAX G . 28 8%
i AT AP i 1 AL 27T
B 22 2 :
= f{» - e e _e——el - — 1€
: /\ oo |\\oo |
0200013 0 i L L @259
Mo5x15p|  D25dw (A] 5 032 @250m  |Ma5x1.5P
MD25 $%3 = Toos ‘07413'3%3 [97423% WIPER BOTH ENDS MD25 352
PD24.026 313 [PD24.026 375
Ballscrew Data
Direction Right Hand 6-@9THRU,14x8.5DP 41
BCD 90
Lead (mm) 10
Lead Angle 5.44° Mé6x1Px8DP
(OIL HOLE)
P.C.D (mm) 33.4 ]
Steel Ball (mm) 06.35
Circuits 2.5x2
Dynamic Load C (Kgf) 4810
F0.4x0.2DIN509
Static Load Co (Kgf) 11199 “XDETAL D-D VIEW
Axial Play (mm) 0
Drag Torque (Kgf-cm) 5.51~11.43
Spacer Ball -
Unit : mm
Stroke HIWIN Code L1 L2 L3 Accuracy grade
150 R32-10B2-FDW-380-575-0.018 380 400 575 5
250 R32-10B2-FDW-480-675-0.018 480 500 675 5
350 R32-10B2-FDW-580-775-0.018 580 600 775 5
450 R32-10B2-FDW-680-959-0.018 680 700 959 5
550 R32-10B2-FDW-780-1059-0.018 780 800 1059 5
750 R32-10B2-FDW-980-1259-0.018 980 1000 1259 5
950 R32-10B2-FDW-1180-1459-0.018 1180 1200 1459 5
1250 R32-10B2-FDW-1480-1759-0.018 1480 1500 1759 5
1550 R32-10B2-FDW-1780-2059-0.018 1780 1800 2059 5




HIWIN.
S99TE13-0611

106

G 0 @ TYPE (SHAFT 0D 36, LEAD 10)

4 Standard

L3
(165) L2 104
61 104 (20) L1
@ pgp— 93ﬂ 5 20, O
[0l0.0071C [FT0.014] AN © D 5.015 ()

10:84 172 . % G X‘{%D : : o |y G ZTZ 1038
@1 : ] +(@7/)| I(O//\)O(//@)‘r f@
QL'%M[ M30x1.5P QL'B'W[ A ) IM IQLEW M25x1.5P

MD30 352 D~ E le:SS*zg ‘(2)75:8; WIPER BOTH ENDS MD253%%
PD29.026 3% 8120 PD24.0263%
BallzciewiData 6-@11THRU,$17.5x11DP 45
Direction Right Hand BCD 98
Lead (mm) 10 R
Lead Angle 4.86° SN
P.C.D (mm) 37.4 " o
Steel Ball (mm) 06.35 (T
Circuits 2.5x2 F0.4x0.2DIN509 < 2
Dynamic Load C (Kgf) 5105 X DETAIL B
Static Load Co (Kgf) 12668 D-D VIEW
Axial Play (mm) 0
Drag Torque (Kgf-cm) 6.64~12.34
Spacer Ball -
Unit : mm
Stroke HIWIN Code L1 L2 L3 Accuracy grade
250 R36-10B2-FDW-480-685-0.018 480 500 685 5
450 R36-10B2-FDW-680-885-0.018 680 700 885 5
750 R36-10B2-FDW-980-1269-0.018 980 1000 1269 5
1150 R36-10B2-FDW-1380-1669-0.018 1380 1400 1669 5
1550 R36-10B2-FDW-1780-2069-0.018 1780 1800 2069 5




G 0 m TYPE (SHAFT 0D 40, LEAD 10)

HIWIN.
S99TE13-0611

4 Standard

o
&8
=t
Ra

|
[

L3
(165) L2 104
61 104 (20) L1
% 17315 2
©l0.007]C [Flo014[AAT ©H © '__00'013
26 _Lamax B .
1088 2 INCOMPLETE]_[ g
- *‘ G « | THREAD T I
G
| {» I /|, /2 /7I : /2 /2
=7 — | ] | I(/ (/ | I(/ (/ 7
0258013 30000 H D40 0305009
M30x1.5P| D ‘@82:33&5 {@82:8& WIPER BOTH ENDS
MD30:8%5 0124

PD29.026 %2

M30x1.5P
MD30 353
PD29.026 3%

Ballscrew Data 6-@11THRU,@17.5x11DP 47
Direction Right Hand BCD 102
Lead (mm]) 10 1/8PTx10DP
Lead Angle LA (OIL HOLE)
P.C.D (mm) 41.4 .
Steel Ball (mm) 06.35
Circuits 2.5x2 F0.4x0.2DIN509
Dynamic Load C (Kgf) 5369 X DETAIL
Static Load Co (Kgf) 14138 DD VIEW
Axial Play (mm) 0
Drag Torque (Kgf-cm) 8.26~13.78
Spacer Ball -
Unit : mm
Stroke HIWIN Code L1 L2 L3 Accuracy grade
250 R40-10B2-FDW-480-687-0.018 480 500 687 5
350 R40-10B2-FDW-580-787-0.018 580 600 787 5
450 R40-10B2-FDW-680-887-0.018 680 700 887 5
550 R40-10B2-FDW-780-1069-0.018 780 800 1069 5
750 R40-10B2-FDW-980-1269-0.018 980 1000 1269 5
950 R40-10B2-FDW-1180-1469-0.018 1180 1200 1469 5
1150 R40-10B2-FDW-1380-1669-0.018 1380 1400 1669 5
1350 R40-10B2-FDW-1580-1869-0.018 1580 1600 1869 5
1550 R40-10B2-FDW-1780-2069-0.018 1780 1800 2069 5
2150 R40-10B2-FDW-2380-2669-0.018 2380 2400 2669 5
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HIWIN.
S99TE13-0611

G 0 @ TYPE (SHAFT 0D 40, LEAD 12)

4 Standard

L3
(165) L2 104
61 104 (20 L1
225£1.5
1 :
[Glo.007]C \ﬂ\a 014\AA S50 )) D ._‘EG)D-MS
3MAX T {710.020[BB’]
1088 12 “[INCOMPLETE [g] 1.8 : B
TG  ||THREAD T - i r T 5
[\ 2 2\ 2 2|
== e | ],
M30x1.5P [M30x1.5P
“MD303%| D ‘mss:&%&i ‘986 83 WIPER BOTH ENDS MD30:3%%
PD29.026 3% D128 [PD29.026 55,
Ballscrew Data 6-B11THRU,@17.5x11DP 48
Direction Right Hand BCD 106
Lead [mm) 12 g +0.05
018 1/8PTx10DP
Lead Angle 5.25° //ﬁ (OIL HOLE)
IZ/A S
P.C.D (mm) 41.6 il
Steel Ball (mm) 07.144 p
Circuits 2.5x2 F0.4x0.2DIN509
Dynamic Load C (Kgf) 6216 X DETAIL
D-D VIEW
Static Load Co (Kgf) 15614
Axial Play (mm) 0
Drag Torque (Kgf-cm) 9.79~18.17
Spacer Ball -
Unit : mm
Stroke HIWIN Code L1 L2 L3 Accuracy grade
400 R40-12B2-FDW-680-969-0.018 680 700 969 5
700 R40-12B2-FDW-980-1269-0.018 980 1000 1269 5
1100 R40-12B2-FDW-1380-1669-0.018 1380 1400 1669 5
1500 R40-12B2-FDW-1780-2069-0.018 1780 1800 2069 5
2200 R40-12B2-FDW-2480-2769-0.018 2480 2500 2769 5




HIWIN.
S99TE13-0611

G 9 o TYPE (SHAFT 0D 16, LEAD 2) «Standard
L3
(45) L2 22
= * 1515' 50 10 zlfo1 105 L10.003[C]
[To.003[Cl- 53 10 © .
o P E—M 0.008[BB' o ZI0.0071A4]
=F 9.15°%"
10 R0.2 B 8 1115
G MAX'\| G~ < T ﬁ ng G D ‘
T = o I ===
i 1 oy
— 1 L X
0108000 P12:88%) C0.5]|@15 @14 m] c0.5 M5x0.8Px12DP
mﬁxg;'g?ggg Di— 0258%  |WIPER BOTH ENDS 09.6 54
PD11.350% @44 81085
Ballscrew Data 405 5THRU Méx1Px4DP
Direction Right Hand BCD 35 (OIL HOLE)
Lead (mm) 2 80\ —
Lead Angl 2.25° Z 20-1’8“ 12 525 B
Peznlngel 16.2 /%'2 -
.C.D (mm . 7 /Aﬂ |
Steel Ball (mm) 01.5 N \;a
Circuits x4 7
Dynamic Load C (Kgf) 323 D
Y : FO4x02DINsg9 Q-G SECTION
Static Load Co (Kgf) 790 —
X DETAIL
Axial Play (mm) 0 0.005 or less
Drag Torque (Kgf-cm) | 0.05~0.5 ~0.15 D-D VIEW
Spacer Ball 1:1 -
Unit : mm
Stroke HIWIN Code L1 L2 L3 Accuracy grade
50 R16-2T4-FSI-139-221-0.008 139 154 221 3
100 R16-2T4-FSI-189-271-0.008 189 204 271 3
150 R16-2T4-FSI-239-321-0.008 239 254 321 3
200 R16-2T4-FSI-289-371-0.008 289 304 371 3
300 R16-2T4-FSI-389-471-0.008 389 404 471 3

109



HIWIN.
110 so97E13-0611

G 9 o TYPE (SHAFT 0D 16, LEAD 2.5) <standard

L3
(45) L2 22
15 30 (15) L1
10 _5] 10 44 10__~{1]0.004]C]
5] 10
o o ) —EG’ © T A6.012]
[©lo.00s]Ch | 710.012]AA Dy~ ]r 7 [ 91501
10 Y| 11501
c02| q R RS
G T AN - & X T
£ - : : ) b
g | |
0 -oousLO'z Jﬂj L /- —+ L L
10 -0.009 M12x1P P125011MAX @15 012 D16 . M5;(U.8PX'|2DP
MD12:3%% D ~ P2520 @100012] 09.6-0.09
PD11.350% o SR |WIPER BOTH ENDS
Ballscrew Data 4-@5.5THRU Méx1Px8DP
Direction Right Hand & BCD 35
Lead (mm) 2.5 ) 00
; 7 3.1 0 .
Lead Angle 2.81 %Q\? 2
P.C.D (mm]) 16.2 =7 /\)@
Steel Ball (mm) 91.5 27
Circuits 1x4 e
Dynamic Load C (Kgf) 323 _F0.4x0.2DINS09. O-QSECTION
- X DETAIL
Static Load Co (Kgf) 790
Axial Play (mm) 0 0.005 or less
D-D VIEW
Drag Torque (Kgf-cm) | 0.05~0.5 ~0.15
Spacer Ball - -
Unit : mm
Stroke HIWIN Code L1 L2 L3 Accuracy grade
50 R16-2.5T4-FSI-139-221-0.008 139 154 221 3
100 R16-2.5T4-FSI-189-271-0.008 189 204 271 3
150 R16-2.5T4-FSI-239-321-0.008 239 254 321 3
200 R16-2.5T4-FSI-289-371-0.008 289 304 371 3
300 R16-2.5T4-FSI-389-471-0.008 389 404 471 3




HIWIN.
S99TE13-0611

0 G 9 m TYPE (SHAFT 0D 16, LEAD 2) «Standard
L3
(80) L2 53
27 53 (30) L1 (12)
1% 10 15 86 15
o LEDO'015 ol ©
[©]0.007]C \ﬂ\o.ms\AA'W‘D D~ [710.019]BB’] 15.35 01
16 @ cosl g w [l B co3 |22 0e
T -] B ~ G T
. |kl onnn N
3 B — e ——e——@lF — ——%
— 5 NGO —
915801 92048 Ro.2/ l@ l [m L @25|R0.2\ | 020485 |M20x1P
M20x1P MAX MAX  1g198, |[MD20:3%
MD2035; O~ P555%%  |WIPER BOTH ENDS [PD19.35:87%
PD19.3528% 785
Ballscrew Data
6-06.6THRU,B11x6.5DP 3
Direction Right Hand BCD 69
Lead (mm) 5 229,
Lead Angle 3.19° M6x1Px6DP
P.C.D (mm) 28.6 (OIL HOLE)
Steel Ball (mm) ©03.175
Circuits 2.5x2 Q-Q SECTION
Dynamic Load C (Kgf) 1784
Static Load Co (Kgf) 4932
Axial Play (mm) 0 D-DVIEW
Drag Torque (Kgf-cm) 1.1~3.3
Spacer Ball -
Unit : mm
Stroke HIWIN Code L1 L2 L3 Accuracy grade
150 R28-5B2-0FSW-270-399-0.018 270 300 399 5
250 R28-5B2-0FSW-370-499-0.018 370 400 499 5
350 R28-5B2-0FSW-470-599-0.018 470 500 599 5
450 R28-5B2-0FSW-558-733-0.018 558 600 733 5
650 R28-5B2-0FSW-758-933-0.018 758 800 933 5
850 R28-5B2-0FSW-958-1133-0.018 958 1000 1133 5
1050 R28-5B2-0FSW-1158-1333-0.018 1158 1200 1333 5
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HIWIN.
S99TE13-0611

112

0 O e @ TYPE (SHAFT 0D 28, LEAD 6) <standard
L3
(80) L2 53
27 53 (30) L1 12
[L0.005[c} 15 i 99 15
OL007[CH | [Flo.0t6[Ak e © D EO o ° 0'0“10
- 15.35%
16 1410 D G 113587 16
G T T 6 QT ¥ - g ‘ e
- w7 heteat — )
815801 $20:88%|C0.3 025‘& l ] i [ﬂ L 025/ |C03 l@L:gg?i M20x 1P
Hoab iz D [ ] o D195 |ypa0 i
PDm \& ?55:8.859 WIPER BOTH ENDS [PD19.3573%
Ballscrew Data 6-06.6THRU,@11x6.5DP 31
Direction Right Hand BCD 69
Lead (mm) 6 2285
Lead Angle 3.82° ool
P.C.D (mm) 28.6 @
Steel Ball (mm) @3.175
Circuits 2.5x2 Q-QSECTION
Dynamic Load C (Kgf) 1784
Static Load Co (Kgf) 4932 D-D VIEW
Axial Play (mm) 0
Drag Torque (Kgf-cm) 1.2~3.6
Spacer Ball -
Unit : mm
Stroke HIWIN Code L1 L2 L3 Accuracy grade
250 R28-6B2-0FSW-370-499-0.018 370 400 499 5
450 R28-6B2-0FSW-570-699-0.018 570 600 699 5
650 R28-6B2-0FSW-758-933-0.018 758 800 933 5
850 R28-6B2-0FSW-958-1133-0.018 958 1000 1133 5
1050 R28-6B2-0FSW-1158-1333-0.018 1158 1200 1333 5




HIWIN.
S99TE13-0611

113

0 G 9 @ TYPE (SHAFT 0D 32, LEAD 5) <Standard
L3
L2 89
L1
86 15
1 ; @
= :
MAX D “—{710.015]BB]] © 2%
INCOMPLETE B} g B 10 88
THREAD _ G x| 6 T ‘
- N k g
020% 013 M25x1.5P 025%,Q l@ L ‘92573,009 M25x1.5P
MD25%%% (] D ‘ MD25 5%
PD24.0263%% 085 05888  |WIPER BOTH ENDS PD24.026 5%
Ballscrew Data ) 6-06.6THRU,B11x6.50P 32
Direction Right Hand 8 BCD 71
Lead (mm) 5
Méx1Px6DP
Lead Angle 2.79° (OIL HOLE) \
P.C.D (mm) 32.6 Al
Steel Ball (mm) ©93.175
Circuits 2.5x2 F0.4X0.2DIN509
Dynamic Load C (Kgf) 1886 X DETAIL
D-D VIEW
Static Load Co (Kgf) 5666
Axial Play (mm) 0
Drag Torque (Kgf-cm) 1.2~3.6
Spacer Ball -
Unit : mm
Stroke HIWIN Code L1 L2 L3 Accuracy grade
150 R32-5B2-0FSW-280-460-0.018 280 300 460 5
250 R32-5B2-0FSW-380-560-0.018 380 400 560 5
350 R32-5B2-0FSW-480-660-0.018 480 500 660 5
450 R32-5B2-0FSW-580-760-0.018 580 600 760 5
550 R32-5B2-0FSW-680-929-0.018 680 700 929 5
650 R32-5B2-0FSW-780-1029-0.018 780 800 1029 5
850 R32-5B2-0FSW-980-1229-0.018 980 1000 1229 5
1050 R32-5B2-0FSW-1180-1429-0.018 1180 1200 1429 5
1350 R32-5B2-0FSW-1480-1729-0.018 1480 1500 1729 5




HIWIN.
S99TE13-0611

114

0 O 9 @ TYPE (SHAFT 0D 32, LEAD 6) <Standard
(140)
51 89 (20)
-
[Glo.007]C Flon7[AA 8 @ D
013 26 | 2ZMAX 26 w01
85w 10 PNCOMPLETE E 10| 8ot
5 s x ||THREAD i ‘
3 | I-
020-8013] M25x1.5P ?25-5.009 l@ - 025 8000 |M25x1.5P
MD253%% iy ‘ ] MD25:3%%
m' D s 62583 WIPER BOTH ENDS PD24.0263%%2
. g9 |PD24.026%5;
Ballscrew Data
6-06.6THRU,B11x6.5DP 34
Direction Right Hand BCD 75
Lead (mm) 6 &
Lead Angle 3.33° At o arer
e 1
P.C.D (mm) 328 e
Steel Ball (mm] 93.969 - //f%%* )
Circuits 2.5x2 S
Dynamic Load C (Kgf) 2556 F0.4x0.2DIN509
Static Load Co (Kgf) 7019 X DETAIL D-DVIEW
Axial Play (mm) 0
Drag Torque (Kgf-cm) 2.32~4.82
Spacer Ball -
Unit : mm
Stroke HIWIN Code L1 L2 L3 Accuracy grade
250 R32-6B2-0FSW-380-560-0.018 380 400 560 5
450 R32-6B2-0FSW-580-760-0.018 580 600 760 5
650 R32-6B2-0FSW-780-1029-0.018 780 800 1029 5
850 R32-6B2-0FSW-980-1229-0.018 980 1000 1229 5
1050 R32-6B2-0FSW-1180-1429-0.018 1180 1200 1429 5
1350 R32-6B2-0FSW-1480-1729-0.018 1480 1500 1729 5




HIWIN.
S99TE13-0611

0 G 9 m TYPE (SHAFT 0D 32, LEAD 8) <Standard
L3
(140) L2 89
51 89 (20) L1
15 - 82 — 5
[0.013[BB" [T IA
[7[0.017]AA] © D —ED L) LA
26 2MAX 26
TNCOMPLETE B g B] 10] 848
6 ‘ THREAD u G X 6 ‘
| =
| T | -
02038015 M25x1.5P 0253009 [@ 3258000 M25x1.5P
MD25:3%% LU \ MD258%
PD24.026 3% =~ P6s5y | WIPER BOTH ENDS PD24.026 3%
2100
Ballscrew Data
— : 6-@9THRU, @ 14x8.5DP 38
Direction Right Hand BCD 82
Lead (mm) 8 g
Lead Angle 4.41° 74 E_1+g.05 Méx1Px8DP
2 (OIL HOLE)
P.C.D (mm) 33 ) //éﬂ \
Steel Ball (mm) 04.763 F:%;_;%f"‘o
Circuits 2.5x1 g ’
Dynamic Load C (Kgf) 2650 F0.4x0.2DIN509
Static Load Co (Kgf) 5599 X DETAIL
Axial Play (mm) 0 D-DVIEW
Drag Torque (Kgf-cm) 1.26~5.06
Spacer Ball -
Unit : mm
Stroke HIWIN Code L1 L2 L3 Accuracy grade
250 R32-8B1-0FSW-380-560-0.018 380 400 560 5
450 R32-8B1-0FSW-580-760-0.018 580 600 760 5
650 R32-8B1-0FSW-780-1029-0.018 780 800 1029 5
850 R32-8B1-0FSW-980-1229-0.018 980 1000 1229 5
1350 R32-8B1-0FSW-1480-1729-0.018 1480 1500 1729 5
1350 R32-6B2-0FSW-1480-1729-0.018 1480 1500 1729 5
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116 HIWIN.

S99TE13-0611

0 o 9 m TYPE (SHAFT 0D 32, LEAD 10) «Standard
L3
(140) L2 89
51 89 (20) L1
15 100 1
[Llo.005[c] 15 [710.013[BB] [}
[710.020]AA] D © A0asEE] © [710.017]AA]
26 3MAX G 2 | gun
‘ INCOMPLETE D g Ao T
6 X |||THREAD . , G 6 i
0208015 , Z\ | L L .
M25x1.5p|  225w] Al 0 p32 825500 | \5x1.5P
MD25:55i3 " 74335  |WIPER BOTH ENDS MD25 355
PD24.026:3% 2108 PD24.0263%3
Ballscrew Data
20 sy Al e 4-D9THRU,014x8.5DP 41
Lead (mm) 10 BCD 90
Lead Angle 5.44° 8
% 0.13% M6x1Px8DP
P.C.D (mm) 33.4 %% (OIL HOLE)
Steel Ball (mm) 06.35 _,]‘ii' \os
£ 77 o)
Circuits 2.5x1 ‘////f\c: %’
Dynamic Load C (Kgf) 2650 S
Static Load Co (Kgf) 5599 [F0.4x0.2DINS09
: X DETAIL
Axial Play (mm) 0
Drag Torque (Kgf-cm) 3.58~7.44
Spacer Ball -
Unit : mm
Stroke HIWIN Code L1 L2 L3 Accuracy grade
250 R32-10B1-0FSW-380-560-0.018 380 400 560 5
350 R32-10B1-0FSW-480-660-0.018 480 500 660 5
450 R32-10B1-0FSW-580-760-0.018 580 600 760 5
550 R32-10B1-0FSW-680-929-0.018 680 700 929 5
650 R32-10B1-0FSW-780-1029-0.018 780 800 1029 5
850 R32-10B1-0FSW-980-1229-0.018 980 1000 1229 5
1050 R32-10B1-OFSW-1180-1429-0.018 1180 1200 1429 5
1350 R32-10B1-0FSW-1480-1729-0.018 1480 1500 1729 5
1650 R32-10B1-0FSW-1780-2029-0.018 1780 1800 2029 5




HIWIN.
S99TE13-0611

117

0 O e @ TYPE (SHAFT 0D 36, LEAD 10 «Standard
L3
(1501 2 89
89 120] L1
103 20
. A B—— .
: bo - .
‘@‘0-009‘C ‘/‘U-UZ‘AA © D«% J
26 3MAX D G 26
1088 12 ‘INCOMPLETE E i 12| 1048
Aﬂ\ s G X ||[THREAD i - G X 6 =
T J | =
W ;j - - - D S © ©) i - - | 3;; o
025 8013) M30x1.5P | @30-8000 l 036 I 0258000 |M25x1.5P
MD30:4%% ‘ o MD25 45
PD29.026 3% D @75%w:  [WIPER BOTH ENDS PD24.026 3%

Ballscrew Data

Direction Right Hand 4-B11THRU,817.5x11DP 45
Lead (mm) 10 BCD 98
Lead Angle 4.84°
P.C.D (mm) 37.4 1@?&(1]0&']’
Steel Ball (mm) 06.35 1.
Circuits 2.5x1
Dynamic Load C (Kgf) 2812
Static Load Co (Kgf) 6334 F0.4x0.2DIN509
Axial Play (mm) 0 X DETAIL
Drag Torque (Kgf-cm) 3.91~8.13 D-DVIEW
Spacer Ball -
Unit : mm
Stroke HIWIN Code L1 L2 L3 Accuracy grade
350 R36-10B1-0FSW-480-670-0.018 480 500 670 5
550 R36-10B1-0FSW-680-870-0.018 680 700 870 5
850 R36-10B1-0FSW-980-1239-0.018 980 1000 1239 5
1250 R36-10B1-0FSW-1380-1639-0.018 1380 1400 1639 5
1650 R36-10B1-0FSW-1780-2039-0.018 1780 1800 2039 5




HIWIN.
S99TE13-0611

118

®25—g 013

Q o 9 @ TYPE (SHAFT 0D 40, LEAD 5) «Standard
L3
(150) L2 89
89 (20) L1
89 20
115, .
[0l0.009]C [F10.018[AA T © D c> © @
2MAX
12 2 TINCOMPLETE g 2612 10348
G X ITHREAD r G X 5 12|
— e =i
M30x1.5P|  ©3030 . IM @308  |M30x1.5P

MD30:8%3
PD29.026:3%%

D6755

WIPER BOTH ENDS

2101

MD30:3%%
PD29.026:33%

Ballscrew Data 6-B9THRU,B14x8.5DP 39
Direction Right Hand BCD 83
Lo (framl S 1/8PTx10DP
Lead Angle 2.24° (OIL HOLE)
P.C.D (mm) 40.6 I
Steel Ball (mm) ©83.175
Circuits 2.5x2
Dynamic Load C (Kgf) 2070 %
Static Load Co (Kgf) 7134 D-DVIEW
Axial Play (mm) 0
Drag Torque (Kgf-cm) 1.81~4.21
Spacer Ball -
Unit : mm
Stroke HIWIN Code L1 L2 L3 Accuracy grade
250 R40-5B2-0FSW-380-572-0.018 380 400 572 5
450 R40-5B2-0FSW-580-772-0.018 580 600 772 5
650 R40-5B2-0FSW-780-1039-0.018 780 800 1039 5
850 R40-5B2-0FSW-980-1239-0.018 980 1000 1239 5
1050 R40-5B2-0FSW-1180-1439-0.018 1180 1200 1439 5
1450 R40-5B2-0FSW-1580-1839-0.018 1580 1600 1839 5




0 O e m TYPE (SHAFT 0D 40, LEAD 8)

HIWIN.
S99TE13-0611

4 Standard

(150) 89
61 89 (20)
20,
[el0.009]C [“lo.018[aa1+ s © D O F°
26 2MAX 26
1088 12 — Tm 1z 1044
T G X_|| THREAD G G i
G ‘
‘ |
e e — e e =
©25 8015 M30x1.5P| 330 8o I 940 03080 (M30x1.5P
D MD30 853

MD30 4%
PD29.026 8%

WIPER BOTH ENDS

PD29.026 3%

LSBT RS 4-@9THRU,P14x8.5DP 41
Direction Right Hand BCD 90
Lead (mm) 8
8 1/8PTx10DP :
Lead Angle 3.55° 7 .13 (OIL HOLE) A
P.C.D (mm) 41 | 5 i
NZVA 7
Steel Ball (mm) 04.763 - ///;EZ%H:‘
Circuits 2.5x2 S
Dynamic Load C (Kgf) 3634 F0.4x0.2DIN509
Static Load Co (Kgf) 10603 X DETAIL D-DVIEW
Axial Play (mm) 0
Drag Torque (Kgf-cm) 4.24~8.82
Spacer Ball -
Unit : mm
Stroke HIWIN Code L1 L2 L3 Accuracy grade
200 R40-8B2-0FSW-380-572-0.018 380 400 572 5
400 R40-8B2-0FSW-580-772-0.018 580 600 772 5
600 R40-8B2-0FSW-780-1039-0.018 780 800 1039 5
800 R40-8B2-0FSW-980-1239-0.018 980 1000 1239 5
1000 R40-8B2-0FSW-1180-1439-0.018 1180 1200 1439 5
1400 R40-8B2-0FSW-1580-1839-0.018 1580 1600 1839 5

119



HIWIN.
120  s997E13-0611

Q o 9 @ TYPE (SHAFT 0D 40, LEAD 10) <Standard

L3
(150) L2 89
61 89 (20) L1
Tom0aTe) T—— 4
[Ol0.007]C [7[0.014]AA" © [ D)
@
26 avax P
+0.13 7 (INCOMPI| ETE G +0.13
1038 2 IITI\'I_ICROEBXBLETE 5 B 1088
. lely W0, .
T
9255013 ?30.8 009 P40 ©30-8.000
M30x1.5P M30x1.5P
MD30:3%2 O~ ?82:4%% |WIPER BOTH ENDS MD303%2
PD29.0263%%2 0124 PD29.02673%

Ballscrew Data 4-@11THRU,017.5x11DP 47

Direction Right Hand BeD 102

Lead (mm) 10 1/8PTX10DP

Lead Angle A & . (OIL HOLE)

P.C.D (mm) 414 Z i‘”

Steel Ball (mm) 06.35 :‘/// B

Circuits 2.5x1 77

Dynamic Load C (Kgf) 2958 °

Static Load Co (Kgf) 7069 F0.4x0.2DIN509.

Axial Play (mm) 0 X DETAIL D-DVIEW

Drag Torque (Kgf-cm) 4.57~8.49

Spacer Ball -

Unit : mm
Stroke HIWIN Code L1 L2 L3 Accuracy grade

350 R40-10B1-0FSW-480-672-0.018 480 500 672 5
450 R40-10B1-0FSW-580-772-0.018 580 600 772 5
550 R40-10B1-OFSW-680-872-0.018 680 700 872 5
650 R40-10B1-0FSW-780-1039-0.018 780 800 1039 5
850 R40-10B1-OFSW-980-1239-0.018 980 1000 1239 5
1050 R40-10B1-OFSW-1180-1439-0.018 1180 1200 1439 5
1250 R40-10B1-0OFSW-1380-1639-0.018 1380 1400 1639 5
1450 R40-10B1-OFSW-1580-1839-0.018 1580 1600 1839 5
1650 R40-10B1-0OFSW-1780-2039-0.018 1780 1800 2039 5
2250 R40-10B1-0OFSW-2380-2639-0.018 2380 2400 2639 5




HIWIN.
S99TE13-0611

0 O e m TYPE (SHAFT 0D 40, LEAD 12) <Standard
L3
(151) L2 89
62 89 (20) L1
17 20

(LTo.005]C}— 118

o © ; Py
= I_l
| 3max G 26
INCOMPLETE B B 17 1088
X || THREAD \Z ) x| | g
} I
— : /ﬁ Ca—c : : = £
025350 M3OXLSP|  gaoo 040 0305,  M30x1.5P

MD30:8%%
PD29.026 4%

WIPER BOTH ENDS

LIL ‘0863’8&2
0128

MD30:8%%
PD29.026 4%

Ballscrew Data 6@-11THRU,@17.5x11DP 48
BCD 106
Direction Right Hand
Lead (mm) 12 8
Lead Angis e /L 1/geTx100p
P.C.D (mm) 41.6 _%ﬂ ‘-
Steel Ball (mm) 07.144 ’w%;%%"&
Circuits 2.5x1 S
Dynamic Load C (Kgf) 3425 F0.4x0.2DIN509
Static Load Co (Kgf) 7837 ~ XDETAIL
Axial Play (mm) 0 D-D VIEW
Drag Torque (Kgf-cm) 5.93~11.01
Spacer Ball -
Unit : mm
Stroke HIWIN Code L1 L2 L3 Accuracy grade

500 R40-12B1-0FSW-680-939-0.018 680 700 939 5

800 R40-12B1-0FSW-980-1239-0.018 980 1000 1239 5

1200 R40-12B1-0FSW-1380-1639-0.018 1380 1400 1639 5

1600 R40-12B1-0FSW-1780-2039-0.018 1780 1800 2039 5

2300 R40-12B1-0FSW-2480-2739-0.018 2480 2500 2739 5
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122

HIWIN.
S99TE13-0611

0 o 9 m TYPE (SHAFT 0D 45, LEAD 10) «Standard
(155) 92
63 92 (20)
20
O]
[Ol0.009]C [710.020[AA’ 0 D4> O
30 3MAX
1288 | TINCOMPLETE 1298
6 T G |X THREAD G /
— I
fEa— / P —
”/ e
?308013) M35x1.5P| @35 511 I D45 L 335301 M35x1.5P
MD35 3% MD35 13
PD34.026 0% D ?8848% [WIPER BOTH ENDS PD34.026:3%%
0132
Ballscrew Data
—— 7 6-@11THRU,017.5x11DP 50
Direction Right Hand BCD 110
Lead (mm) 10
Lead Angle 3.92°
P.C.D (mm) 46.4
Steel Ball (mm) 06.35 1NN
Circuits 2.5x1
Dynamic Load C (Kgf) 3115
Static Load Co (Kgf) 7952 F0.4x0.2DIN509
Axial Play (mm) 0 X DETAIL
D-D VIEW
Drag Torque (Kgf-cm) 4.58~9.5 —
Spacer Ball -
Unit : mm
Stroke HIWIN Code L1 L2 L3 Accuracy grade
550 R45-10B1-0FSW-680-947-0.018 680 700 947 5
850 R45-10B1-0FSW-980-1247-0.018 980 1000 1247 5
1250 R45-10B1-0FSW-1380-1647-0.018 1380 1400 1647 5
1650 R45-10B1-0FSW-1780-2047-0.018 1780 1800 2047 5
2350 R45-10B1-0FSW-2480-2747-0.018 2480 2500 2747 5




HIWIN.
so9TE13-0611 123

0 O e m TYPE (SHAFT 0D 50, LEAD 10) «Standard

L3
(170) L2 92
78 92 (20) L1
[To08Ic] - 103 20
e T © .
[©l0.009]C [710.020]AA D @ 0.018
30 3MAX G
'Iltf_g_ﬁg 16 « *{ W_{%%%BLETE 5 . 1488
G G y r G
= ] /) /) -
A4 i H———H{le—o —efitH|—— -
// am
?35.801¢| M40x1.5P D40 8011 L 250 ; D040 301 M40x1.5P
MD4078%2 L MDA)EJ:S:‘%%
PD39.026:3% Dy @938 |WIPER BOTH ENDS PD39.026 $1%
2135
Ballscrew Data
Direction Right Hand g—cw[; H;‘RU'QW'SXHDP 2
Lead (mm) 10
Lead Angle 3.54° 8 1/8PTx10DP
P.C.D (mm) 51.4 %@ (OIL HOLE)
Steel Ball (mm) 06.35 _ % NN
Circuits 2.5x1 ‘_?’///;;1I /}"‘
Dynamic Load C (Kgf) 3263 3
Static Load Co (Kgf) 8835 F0.4x0.2DIN509
Axial Play (mm) 0 X DETAIL D-D VIEW
Drag Torque (Kgf-cm) 4.84~11.28
Spacer Ball -
Unit : mm
Stroke HIWIN Code L1 L2 L3 Accuracy grade

450 R50-10B1-0FSW-580-862-0.018 580 600 862 5

650 R50-10B1-0FSW-780-1062-0.018 780 800 1062 5

850 R50-10B1-0FSW-980-1262-0.018 980 1000 1262 5

1050 R50-10B1-0FSW-1180-1462-0.018 1180 1200 1462 5

1350 R50-10B1-0FSW-1480-1762-0.018 1480 1500 1762 5

1850 R50-10B1-0FSW-1980-2262-0.018 1980 2000 2262 5

2450 R50-10B1-0FSW-2580-2862-0.018 2580 2600 2862 5




HIWIN.
S99TE13-0611

124

0 o 9 m TYPE (SHAFT 0D 50, LEAD 10)

4 Standard

L3
(185) L2 107
78 107 (20) L1
163 20 '
o 5 20 |—{170.005]
Py [710.015 © [} .
[©l0.009]C [710.020[AA Dy 00.022
30 awae ]G
1488 16 PNCOMPLETE 1] 14ke
T s T 6 |Xl |THREAD - G X g [
- / /1 /7 /7 /)| =
1.1
L U U U | —
@35—8.015 M40x1.5P 0403011 L @50 L @40-0, 1 M40x1.5P
VY5 A mll Vo F
PD39.02673% Dp 093885 WIPER BOTH ENDS PD39.026 3%
0135
Ballscrew Data
Direction Right Hand 6-@11THRU,817.5x11DP 51
BCD 113
Lead (mm) 10
Lead Angle 354 L T
P.C.D (mm) 51.4
Steel Ball (mm) 06.35 T
Circuits 2.5x2
Dynamic Load C (Kgf) 5923
Static Load Co (Kgf) 17670 F0 4x0.2DIN509
Axial Play (mm) 0 X DETAIL
Drag Torque (Kgf-cm) 10.48~17.48 D-DVIEW
Spacer Ball -
Unit : mm
Stroke HIWIN Code L1 L2 L3 Accuracy grade
350 R50-10B2-0FSW-580-892-0.018 580 600 892 5
550 R50-10B2-0FSW-780-1092-0.018 780 800 1092 5
750 R50-10B2-0FSW-980-1292-0.018 980 1000 1292 5
950 R50-10B2-0FSW-1180-1492-0.018 1180 1200 1492 5
1250 R50-10B2-0FSW-1480-1792-0.018 1480 1500 1792 5
1750 R50-10B2-0FSW-1980-2292-0.018 1980 2000 2292 5
2350 R50-10B2-0FSW-2580-2892-0.018 2580 2600 2892 5




6.5 High Lead Ground Ballscrew

HIWIN.
S99TE13-0611

G e m TYPE (SHAFT 0D 15, LEAD 10) «High Lead
L3
(45) L2 22
15 30 (15) L1
10
T o w " ymomac]
o © | D— oiLHoLE|5 BB’ © [Ti710.016[AA
— 0.015 9.15°01
C0.2 5 Jv;q G ‘ 5 115"
10 R0.2 N R0.2
. TMQH | G T Ll T// MAX . T
i /]
Q T
1050 \yypp| 21288 015] T 012 015 cos\ | [09.65s
PDTE;)E 1 ’ P340 D 034505 |WITHOUT WIPER i
@57
Ballscrew Data MéxTPx6DP, 4-05.5THRU,$9.5x5.5DP
Direction Right Hand BCD 45
Lead (mm) 10
Lead Angle 11.53° 1282
P.C.D (mm) 15.6 S |
Steel Ball (mm) ?#3.175
Circuits 2.8x2
Dynamic Load C (Kgf) 776 1231 0.0 SECTION
Static Load Co (Kgf) 1244 2487 -
Axial Play (mm) 0 0.005 or less
Drag Torque (Kgf-cm) 0.2~1 -
Spacer Ball 1:1 - D-DVIEW.
Unit : mm
Stroke HIWIN Code L1 L2 L3 Accuracy grade
150 R15-10U2-DFSH-239-321-0.018 239 254 321 5
200 R15-10U2-DFSH-289-371-0.018 289 304 371 5
250 R15-10U2-DFSH-339-421-0.018 339 354 421 5
300 R15-10U2-DFSH-389-471-0.018 389 404 471 5
350 R15-10U2-DFSH-439-521-0.018 439 454 521 5
400 R15-10U2-DFSH-489-571-0.018 489 504 571 5
450 R15-10U2-DFSH-539-621-0.018 539 554 621 5
500 R15-10U2-DFSH-589-671-0.018 589 604 671 5
550 R15-10U2-DFSH-639-721-0.018 639 654 721 5
600 R15-10U2-DFSH-689-771-0.018 689 704 771 5
700 R15-10U2-DFSH-789-871-0.018 789 804 871 5
800 R15-10U2-DFSH-889-971-0.018 889 904 971 5
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HIWIN.
S99TE13-0611

126

0 G 9 m TYPE (SHAFT 0D 15, LEAD 20) <High Lead
L3
(45) L2 22
15 30 (18) L1
10_8]10 45 10
[©l0.007]c] 0.004[Cl ]| ‘ 10 2% | ®
® © | D= oiLHoLE | 5 © | riZboisiax
1 s Tes 5%
c0.2 g M;;M G B 1.15°%™
10 W\ T ! T R0.2
RELCERT iy SET
e /i
M‘me 1250|015 - @ m‘ 0.5\ | [29.630
PI% = @345} 1 @346 |WITHOUT WIPER 21038%
_PD11.358% | 3
losz
Ballscrew Data Méx1Px6DF 4-5.5THRU,09.5x5.5DP
Direction Right Hand BCD 45
Lead (mm) 20
Lead Angle 22.2° 129,
P.C.D (mm) 15.6 F s L
Steel Ball (mm) 3.175 %
Circuits 1.8x2
Dynamic Load C (Kgf) 520 825 =z
Static Load Co (Kgf) 781 1562 Q-Q SECTION
Axial Play (mm) 0 0.005 or less
Drag Torque (Kgf-cm) 0.2~0.9 -
Spacer Ball 1:1 - D-DVIEW
Unit : mm
Stroke HIWIN Code L1 L2 L3 Accuracy grade
150 R15-20A2-DFSH-236-321-0.018 236 254 321 5
200 R15-20A2-DFSH-286-371-0.018 286 304 371 5
250 R15-20A2-DFSH-336-421-0.018 336 354 421 5
300 R15-20A2-DFSH-386-471-0.018 386 404 471 5
350 R15-20A2-DFSH-436-521-0.018 436 454 521 5
400 R15-20A2-DFSH-486-571-0.018 486 504 571 5
450 R15-20A2-DFSH-536-621-0.018 536 554 621 5
500 R15-20A2-DFSH-586-671-0.018 586 604 671 5
550 R15-20A2-DFSH-636-721-0.018 636 654 721 5
600 R15-20A2-DFSH-686-771-0.018 686 704 771 5
700 R15-20A2-DFSH-786-871-0.018 786 804 871 5
800 R15-20A2-DFSH-886-971-0.018 886 904 971 5




HIWIN.
S99TE13-0611

o 9 m TYPE (SHAFT 0D 15, LEAD 20) «High Lead
L3
(45) L2 22
15 30 (18) L1
0.8 10 45 10 _|~{1]0.005]C]
©]0.007 [110.005 o 5 o v 10 2% o 0,076 AN
[710.016]AA’} OILHOLE | 5 O 0.013[BB’
| R {0.015]BB’
0.2 J,,_?,l G ‘ 9.15°%"
10 R0.2 ™ 014
) |\;|3A><l o 5 1 / G 1.G15n
aE /// X i
18108009 012508 ;1? 212 915 % [M5x0.8Px12DP
VD12 35 D 1 0964
PD11.355% 034753 @340 | WITHOUT WIPER 210256
Ballscrew Data Méx1Px6DP 4-05.5THRU
Direction Right Hand BCD 45
Lead (mm) 20 z i
Lead Angle 22.2° ‘ 124 .~:
P.C.D (mm) 15.6 3 \
Steel Ball (mm) ©3.175 r
Circuits 1.8x1 /
Dynamic Load C (Kgf) 342 543 FO.4x0.2DINS09  Q_Q SECTION
Static Load Co (Kgf) 459 917 X DETAIL
Axial Play (mm) 0 0.005 or less
Drag Torque (Kgf-cm) | 0.15~0.8 ~0.24
Spacer Ball 1:1 - D-D VIEW
Unit : mm
Stroke HIWIN Code L1 L2 L3 Accuracy grade
100 R15-20S1-FSH-186-271-0.018 186 204 271 5
150 R15-20S1-FSH-236-321-0.018 236 254 321 5
200 R15-20S1-FSH-286-371-0.018 286 304 371 5
250 R15-20S1-FSH-336-421-0.018 336 354 421 5
300 R15-20S1-FSH-386-471-0.018 386 404 471 5
350 R15-20S1-FSH-436-521-0.018 436 454 521 5
400 R15-20S1-FSH-486-571-0.018 486 504 571 5
450 R15-20S1-FSH-536-621-0.018 536 554 621 5
500 R15-20S1-FSH-586-671-0.018 586 604 671 5
550 R15-20S1-FSH-636-721-0.018 636 654 721 5
600 R15-20S1-FSH-686-771-0.018 686 704 771 5
700 R15-20S1-FSH-786-871-0.018 786 804 871 5
800 R15-20S1-FSH-886-971-0.018 886 904 971 5
1000 R15-20S1-FSH-1086-1171-0.018 1086 1104 1171 5
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128 HIWIN.

S99TE13-0611

G 9 m TYPE (SHAFT 0D 16, LEAD 16) <High Lead
L3
(45) L2 22
15 30 20 L1
[1]0.004]C} :: T— : :: D'OM
o 0.009]BB
[elo.008IchH [AT0.0T1[AA  oTEEl zJoor
10 6 9.15’*5‘4
10 m.g ia . s%)z( ‘ 1.15
G G H G T
|
|
0103000 g122% €02 - 1813.5 \M L 99.6 30 \B102%%
M12¢1P| 015
MD12:3%% ‘maz:gﬁ% WITHOUT WIPER
PD11.35:3%
Ballscrew Data
Direction Right Hand 4-05.5THRU,09.5x5.5DP
Lead (mm) 16 BCD 45
Lead Angle 17.06°
P.C.D (mm) 16.6 128
Steel Ball (mm) 03.175 j 3 -
Circuits 1.8x2 —
Dynamic Load C (Kgf) 544 863
Static Load Co (Kgf) 843 1685 Q-Q SECTION
Axial Play (mm) 0 0.005 or less
Drag Torque (Kgf-cm) 0.2~1 - D-D VIEW
Spacer Ball 1:1 -
Unit : mm
Stroke HIWIN Code L1 L2 L3 Accuracy grade
150 R16-1652-FSH-234-321-0.018 234 254 321 5
200 R16-1652-FSH-284-371-0.018 284 304 371 5
250 R16-1652-FSH-334-421-0.018 334 354 421 5
300 R16-1652-FSH-384-471-0.018 384 404 471 5
350 R16-1652-FSH-434-521-0.018 434 454 521 5
400 R16-1652-FSH-484-571-0.018 484 504 571 5
450 R16-1652-FSH-534-621-0.018 534 554 621 5
500 R16-1652-FSH-584-671-0.018 584 604 671 5
550 R16-1652-FSH-634-721-0.018 634 654 721 5
600 R16-1652-FSH-684-771-0.018 684 704 771 5
700 R16-1652-FSH-784-871-0.018 784 804 871 5
800 R16-1652-FSH-884-971-0.018 884 904 971 5




HIWIN.
S99TE13-0611

G e m TYPE (SHAFT 0D 20, LEAD 20) «High Lead
L3
(60) L2 25
20 40 (25) L1
[110.004]C} 151010 \ 10 = 31 | . G)
(#10.076]AAT ) ¢ TP o[;[;; © | e AR
15 5 O EE | 110. 515? 33‘1‘
RO.2 ‘ — s R0.2
TGW\ Qﬂ_ g MAX/ 6 TG
12 %om 1535 c0.3 Qj l L[ l@ l@ 014381
m?g.ﬂi 919.5] 0165 93981 I(ZJL:ESEZ |915:38%
PD14.35 1% D= E AIPER BOTH ENDS.
074
Ballscrew Data 23 23
Direction Right Hand 4-@6.6THRU,@11x6.5DP
Lead (mm) 20 BCD 57
Lead Angle 1717 _— A }
P.C.D (mm) 20.6 5
Steel Ball (mm) 3.175 /|
Circuits 1.8x2 (%% .
Dynamic Load C (Kgf) 612 971 ”
Static Load Co (Kgf) 1061 2122 0-Q SECTION
Axial Play (mm) 0 0.005 or less
Drag Torque (Kgf-cm) 0.1~1 -
Spacer Ball 1:1 - D-DVIEW
Unit : mm
Stroke HIWIN Code L1 L2 L3 Accuracy grade
300 R20-20S2-FSH-410-520-0.018 410 435 520 5
400 R20-20S2-FSH-510-620-0.018 510 535 620 5
500 R20-20S2-FSH-610-720-0.018 610 635 720 5
600 R20-20S2-FSH-710-820-0.018 710 735 820 5
700 R20-20S2-FSH-810-920-0.018 810 835 920 5
800 R20-20S2-FSH-910-1020-0.018 910 935 1020 5
900 R20-20S2-FSH-1010-1120-0.018 1010 1035 1120 5
1000 R20-20S2-FSH-1110-1220-0.018 1110 1135 1220 5
1100 R20-20S2-FSH-1210-1320-0.018 1210 1235 1320 5

129



HIWIN.
130 s997E13-0611

G e 0 TYPE (SHAFT 0D 25, LEAD 20) <High Lead
L3
(80) L2 31
27 53 2[:30] - L1 = = 110.004
[1T0.004]c] | 1 0 0 °
o oL HoLE ¢ ET0.011]BE] 710.016]AA
(o}
[7[0.015]BB’] 15.35%%"
10
G 1 3540.14
D<’> . 0
16 RO.2 N [B] [B] s c0.3
G MAX ey X c |[C05
0.5 Q "
0158011 ?2030% €0.3 - L @ L RO.2 1952
S — 025 0215 MAX |o20 52
M20x1P O— g7y

MD20 5%
PD19.35:5%%

Ballscrew Data 4-@6.6THRU,011x6.5DP
Direction Right Hand BCD &0
Lead (mm) 20
Lead Angle 13.76°
22 935
P.C.D (mm) 26
Steel Ball (mm) 04.763 ﬂ
Circuits 1.8x2
Dynamic Load C (Kgf) 1146 1819 M
Static Load Co (Kgf) 1968 3936
Q-Q SECTION
Axial Play (mm) 0 0.005 or less - e
Drag Torque (Kgf-cm) 0.2~1 -
D-D VIEW
Spacer Ball 1:1 -
Unit : mm
Stroke HIWIN Code L1 L2 L3 Accuracy grade
500 R25-2052-FSH-610-751-0.018 610 640 751 5
600 R25-2052-FSH-710-851-0.018 710 740 851 5
800 R25-2052-FSH-910-1051-0.018 910 940 1051 5
1000 R25-2052-FSH-1110-1251-0.018 1110 1140 1251 5
1200 R25-2052-FSH-1310-1451-0.018 1310 1340 1451 5
1400 R25-2052-FSH-1510-1651-0.018 1510 1540 1651 5
1600 R25-2052-FSH-1710-1851-0.018 1710 1740 1851 5




6.6 Ultra High Lead Ground Ballscrew

0 G e m TYPE (SHAFT 0D 16, LEAD 32)

HIWIN.
S99TE13-0611

4 Ultra High Lead

L3
(45) L2 22
15 30 10 (12) L1 HRC 58~62 -
34
10 135
\
o OIL HOLE |5, | —{70.011]BB] [710.014]AAT]
@ 9.15%"
[©]0.009]C" — ) 1_15+3m
10 = b S
. |co.2 0.5 B] B co.5
c0.5 al TN \
0.5 : s T a } ” T T G c
i N ;I IO . =]
/A '\'l\l
, w02/ 07 T I 09650 \w
?10-0.009 012380 MAX 015 lﬂ |m 010:818%
M12¥u102pé D4> R0.2
MD12:5; MAX
PD11.35%42 I 03435
@55
Ballscrew Data 4-@5.5THRU Méx1P
BCD 45 \ ‘
Direction Right Hand T
Lead (mm) 32 B @
+0 /AN
Lead Angle 31.53° 232 ﬁh >
P.C.D (mm) 16.6 ‘ ‘ B g
Steel Ball (mm) 03.175 1 /
Circuits 0.7x2 “ N
Dynamic Load C (Kgf) 432 Q-Q SECTION s@ @/
Static Load Co (Kgf) 755 Ve ! .
30° 20
Axial Play (mm) 0 0.005 MAX \L/
36
Drag Torque (Kgf-cm) | 0.15~1.0 | 0.24 MAX
Spacer Ball 1:1 - D-D VIEW
Unit : mm
Stroke HIWIN Code L1 L2 L3 Accuracy grade
300 2R16-32V2-DFSH-382-471-0.018 382 404 471 5
500 2R16-32V2-DFSH-582-671-0.018 582 604 671 5
800 2R16-32V2-DFSH-882-971-0.018 882 904 971 5
1200 2R16-32V2-DFSH-1282-1371-0.018 1282 1304 1371 5
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HIWIN.
132 s997E13-0611

0 G 9 m TYPE (SHAFT 0D 20, LEAD 40) «Ultra High Lead

L3
(60) L2 25
20 40 (15) 14 L1 HRC 58~62 -
41
10 20 |
\
. OIL HOLE | 5 [710.014 AN
@ 10157
[©10.009]C} —— 1,150
D i | . [}
15 el = Ll G
0.5 B B] C0.5
C0.5 RO.2 Q" \ T iig T G
0.5 o GT MAX i \\ G

M‘ GL:%%‘ 22/ lors3 L@w L EM 01435, MOXIPx15DP
M“SE-XJUZ ?20 MAX | g5 3
-0.206
_PD14.35:5%%]

52

Ballscrew Data Méx1Px8DP 4-05.5THRU
Direction Right Hand BCD 48
Lead (mm) 40
Lead Angle 31.47° 17 825
P.C.D (mm) 20.8
Steel Ball (mm) 03.175 7{
Circuits 0.7x2
Dynamic Load C (Kgf) 500
Static Load Co (Kgf) 987 Q-Q SECTION
Axial Play (mm) 0 0.005 MAX
Drag Torque (Kgf-cm) 0.2~1.2 0.3 MAX
Spacer Ball - - D-DVIEW
Unit : mm
Stroke HIWIN Code L1 L2 L3 Accuracy grade
400 2R20-40V2-DFSH-506- 620-0.018 506 535 620 5
600 2R20-40V2-DFSH-706- 820-0.018 706 735 820 5
800 2R20-40V2-DFSH-906- 1020-0.018 906 935 1020 5
1000 2R20-40V2-DFSH-1106- 1220-0.018 1106 1135 1220 5
1200 2R20-40V2-DFSH-1306- 1420-0.018 1306 1335 1420 5
1600 2R20-40V2-DFSH-1706- 1820-0.018 1706 1735 1820 5
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4 Ultra High Lead

0 G 9 m TYPE (SHAFT 0D 25, LEAD 50)

(80) L2 53
27 53 (36) L1
20 16 | 15 50 15_|-—{L]0.004]C°
110.004]CF— 12 25 . ©
©©lo.010lc [710.018[AAS © 0 <6 poZ10.011]BB © 15.35°%"
16 10 i 1350 14
N B s ey
G T G x T g X g T
m‘ 020:4%%) c0.3 - l@l@ L 5 [ \ \@ L c0.3\ | |81948x [M20X1P
M20x1P I~ ] 02031 MD20:8%:
MD20:8%: — 2% |PD19.35:83 %
PD19.35:8% MI D46:88% \ WITHOUT WIPER
Ballscrew Data 4-§6.6THRU Méx1Px8DP
Direction Right Hand (OIL HOLE]
Lead (mm) 50 ’86 17008 24
o 7 T - 0.
Lead Angle 31.67 L2
: S
P.C.D (mm) 25.8 iZVe 1 —
V7
Steel Ball (mm) 03.969 Y
et nne F0.4X0.2DIN509 ~ Q-Q SECTION
Dynamic Load C (Kgf) 719 X DETAIL
Static Load Co (Kgf) 1475 48
Axial Play (mm) 0 0.005 or less D-DVEW
Drag Torque (Kgf-cm) | 0.3~2.19 ~0.5
Spacer Ball 1:1 -
Unit : mm
Stroke HIWIN Code L1 L2 L3 Accuracy grade
700 2R25-50V2-DFSH-844-1013-0.018 844 880 1013 5
1000 2R25-50V2-DFSH-1144-1313-0.018 1144 1180 1313 5
1500 2R25-50V2-DFSH-1644-1813-0.018 1644 1680 1813 5
2000 2R25-50V2-DFSH-2144-2313-0.018 2144 2180 2313 5
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7.1 Introduction

HIWIN Rolled Ballscrews are made by the rolling process of the screw spindle instead of the grinding process.
Rolled ballscrews not only have the benefit of low friction and smooth running for the linear feed system compared with
traditional screws, but also can be supplied by quick stock delivery and lower production price.

HIWIN uses the most advanced technology in the ballscrew rolling process. By maintaining the homogeneous
manufacturing procedure of selecting materials, rolling, heat treating, machining and assembling.

HIWIN rolled ballscrews can be classified into two grades. They are :

e Precision rolled grade (PR]

* High precision rolled grade (HR)

In general, both grades use the same preload method as the precision ground ballscrews, except that there are
some differences in the lead error definition and the geometric tolerance. Each grade of the rolled ballscrews can be
ordered according to the same nut dimension of the precision ground ballscrew. The dimensions of general type rolled
ballscrews are listed in section 7.4. The geometric tolerances are shown in Table 7.4 and Table 7.6. If the ends of the
spindle are unmachined, the geometric tolerance does not apply. The production scale of each type of the ballscrews and
the accuracy classification are described in the following sections (the unit of length used is in mm).

7.2 Precision Rolled Ballscrews

Table 7.1 gives the lead accuracy of the precision rolled ballscrews. The lead accuracy is measured by the
accumulated lead error of any portion of 300 mm in length. The maximum axial plays of the precision rolled ballscrews
are shown in Table 7.2. These ballscrews can be preloaded as the precision ground ones. The categories of the precision
rolled ballscrews are listed in Table 7.3.

Fig. 7.1 and Table 7.4 show the geometric tolerance of the general rolled ballscrews. has a variety of the precision
rolled ballscrews for our customers’ urgent requirement.

Table 7.1 Accuracy grade of precision rolled ballscrew Unit : mm
Cumulative PR1 PR2 PR3 PR4
Error/300mm +0.023 +0.05 +0.1 +0.21
Table 7.2 Maximum axial play of precision rolled ballscrew Unit : mm
. 2.381
Ball diameter <2 3175 3.969 4.763 6.35 7144 7.938 9.525
Axial play 0.06 0.07 0.10 0.12 0.15 0.16 0.17 0.18

7.3 High Precision Rolled Ballscrews

The lead accuracy of the high precision rolled ballscrew is shown in table 7.5.

Fig. 7.2 and Table 7.6 show the geometric tolerances of preloaded high precision rolled ballscrews. Since the
spindles of these ballscrews are made according to the accuracy tolerances, the geometric tolerances can be maintained
at the highest precision level. Preload method of this type is the same as that of the precision ground type. Thus, they
are comparable to the relative grade precision ground ballscrews, with lower price and shorter delivery period.

Table 7.7 gives the axial backlash of standard non-preloaded high precision rolled ballscrews. Table 7.8 shows the
dimensions of the high precision rolled ballscrews. Since the rolled ballscrews have a different heat treatment process,
they are hard to machine by regular machine tools. Hence, we provide the service of machining the journal ends to
satisfy your requirements.
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Table 7.3 Category of HIWIN precision rolled ballscrew Unit : mm
.Nominal Lead Max.screw
diameter do

(mm) 2 2.5 3 4 5 [508]| 6 8 10 12 16 20 25 32 | 40 50 length
8 (] | ( J 800
10 [ | [ ] ([ ] ([ ] 1000
12 [ | [ ] | [ J [ ([ ] 1200
14 | (J (] ® 1400
15 () (] () 1500
16 | | | | | ® 1600
20 | ] | ® ( (] () 2000
25 | | ] | [ ) 2500
28 ® ® ® 2500
32 | | ® ° [ ) o 3200
36 [ ] [ [ ([ ] ([ ] ([ ] ([ ] 3600
40 | | [ [ ] ([ ] ([ ] ([ ] (] 4000
45 ® ® (] 4600
50 [ ] [ ([ ] ([ ] ([ ] ([ ] ([ ] ([ ] 5000
55 ® 5500
63 | ® | ® 5750

M : Right and left hand ballscrews @ : Right hand ballscrews only
.

[©[PRT3[C] - '
JE— |
T [ —
2do | | 2do ‘
bearing seat E @ bearing seat
|- L2 | L1 ‘ @Df 2D @do ‘ L1 | L2 _|

PRT2]

Fig. 7.1 Geometric tolerance of HIWIN precision rolled ballscrew

Lt
2d

HRT2 ‘+°>‘

_
U l - 1 I J

LL. | | 2do
bearing seat @ @ bearing seat
L2 _| L1 ‘ oDf 9D @do ‘ L1 L2

Fig. 7.2 Geometric tolerance of HIWIN high precision rolled ballscrew
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Table : 7.4 Geometric tolerance range of HIWIN precision rolled ballscrew Unit : ym
Nominal PRT1 PRT2 PRT3
diameter Lt/do L1 L2 PRT4
do (mm) <20 | <40 | <60 | <80 | <100 | <50 | <125 | <200 | <50 | <125 | <200
12/14 60 80 120 200 320 40 - 12 - - 6
16 60 80 120 200 320 40 - - 12 - - 6
20 60 80 120 200 320 40 50 - 16 - 6
25/28 60 80 120 200 320 40 50 - 16 - 6
32/36 60 80 120 200 320 40 50 - 16 - 6
40/45 60 80 120 200 320 40 50 - 16 - 6
50 60 80 120 200 320 40 50 63 20 6
63 60 80 120 200 320 40 50 63 20 8
Table 7.5 Lead accuracy of HIWIN high precision rolled ballscrew Unit : ym
Accuracy Grade HR1
Item
Thread length (mm) +E e
above below
- 315 23 23
315 400 25 25
400 500 27 26
500 630 30 29
630 800 35 31
800 1000 40 35
1000 1250 46 39
1250 1600 54 44
1600 2000 65 51
2000 2500 77 59
2500 2800 93 69
Fig 7.6 Geometric tolerance range of HIWIN high precision rolled ballscrew Unit : ym
Nominal HRT1 HRT2 HRT3
diameter Lt/do L1 L2 HRT4
do(mm] <20 <40 <50 <125 <200 <50 <125 <200
16 50 64 25 - - 10 - - 5
20 50 b4 25 32 - 12 - 5
25 50 b4 25 32 - 12 - ®
32 50 b4 25 32 - 12 - 5
40 50 b4 25 32 - 12 - 5
50 50 b4 25 32 40 - 16 5
Table 7.7 Axial play of standard non-preloaded high precision rolled ballscrews Unit : mm
Accuracy grade HR1
Max. axial play 0.02
Table 7.8 Category of the high precision rolled ballscrews Unit : mm
Nominal diameter Lead Max.screw
d0 (mm) 5 10 length
16 | 640
20 | | 800
25 | [ ) 1000
32 ] [ ) 1200
40 | | [} 1600
50 [ ) 3000

H : Right and left hand ballscrews @ : Right hand ballscrews only




|
7.4 General Type of Rolled Ballscrews
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page General Type page
*
* FSW RSV
1 r
N 2ol ==
e | I NeieZa2al T 7% 139
1010 g £z 0 [ I
Flange end, single nut, Round, single nut,
tube within the nut diameter tube above the nut diameter
*
RS X
wo | O] 2 (a0 772
i LRI ez
Round, single nut, bonded return tube Flange end, single nut, bonded return tube
*
* FSV SSV
’—‘p_,
,JL’ | i
B N R W
e | [TMMeizZe2e I IO a2 O | e
|
(RN RURIRIAY WL LY
- 1 B h
—‘L, T i
L]
Flange end, single nut, Square, single nut,
tube above the nut diameter tube above the nut diameter
page High Lead Type page
*
» @& ]
144 AN Y 144
Large lead, flange mounted, single nut, end cap

*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 2.38Tmm.
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7.5 Dimensions for Rolled Ballscrews

QOO 1vee

L
T S
Z
Pasd
S
T<12 Méx1P > 1
T212 1/8PT S 1
OIL HOLE
olor—ap—apl
iliasan
I —
@F |[@Dgb @D33
Si i Nut FL
ize Dynamic Static u ange =
Ball - Load
Model Nemimal Dia Circuits 1x10° revs Load Bolt
) Lead : L D F BCD-E T
Dia. C (kgf) Co [ kf) X | v z | s
8-2.5B1 8 25 2,000 2.5x1 218 317 34 | 26 | 47 35 8 55 [ 95 | 55 8
10-2.5B1 0 ) ) 2.5x1 252 405 34 | 28 | 52 38 8 55 [ 95 | 55 8
10-4B1 B P 2.5x1 304 466 41| 30 | 53 41 10 55 [ 95 | 55 10
12-4B1 12 i 2.5x1 344 574 41 1 30 | 50 40 10 5.5 | 9.5 | 55 12
16-5B1 16 2.5x1 679 1226 43 | 40 | 64 51 10 55 [ 95 | 55 12
20-5C1 20 5 3.175 3.5x1 1001 2149 50 | 44 | 68 55 12 55 [ 95 | 55 12
25-5B2 - 2.5x2 1534 3975 60 | 50 | 74 62 12 55 | 95 | 55 12
25-10B1 10 4.763 2.5x1 1459 2983 65 | 60 | 86 73 16 6.6 11 6.5 12
32-5B2 32 5 3.175 2.5x2 1702 5098 60 | 58 | 84 71 12 6.6 1 6.5 12
32-10B2 2.5x2 4379 10345 98 | 74 | 108 90 16 9 14 8.5 15
40-10B2 40 o P 2.5x2 4812 12732 | 102 | 84 | 125 104 18 1M 1175 | 1 15
50-10C2 50 ’ 3.5x2 7146 22477 | 126 | 94 | 135 114 18 1M 1175 | 1 20
63-10C2 63 3.5x2 7869 28290 128 | 110 | 152 130 20 1M | 175 | 1 20
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-

/
- 2 o]
] 7
M oD
. . Mounting
Size Ball o D)I/_noaar:’jllc Static Nut MTohurr;ta:;g Thread Tuiit\l;\lrizth TulT:tl-L{J;?ght

Model Dia | Cireuits | 106 revs Load Length

Nominal |\ og clkg) | Stk |y M J w H
Dia.

8-2.5B1 8 25 2,000 2.5x1 218 317 28 18 M18x1P 10 15 15
10-2.5B1 2.5x1 252 405 30 20 M18x1P 10 17 17
10-4B1 10 2.5x1 305 466 32 23 M22x1P 10 20 20
12-4B1 12 4 2.381 2.5x1 344 574 32 25 M24x1P 10 22 21
16-5B1 1 B 2.5x1 679 1226 40 31 M28x1.5P 10 23 25
16-5.08B1 2.5x1 763 1399 45 30 M25x1.5P 13 24 21
16-5.08C1 16 508 3.175 3.5x1 1013 1945 45 30 M25x1.5P 13 24 21
20-5C1 20 3.5x1 1001 2149 45 35 M32x1.5P 12 27 22
25-5B2 25 > 2.5x2 1534 3975 58 40 M38x1.5P 16 31 25
25-10B2 10 4.763 2.5x2 2663 6123 94 45 M38x1.5P 16 38 32
32-5B2 B 3.175 2.5x2 1702 5098 60 54 M50x2P 18 38 29
32-10B2 32 2.5x2 4379 10345 95 58 M52x2P 18 4h 36
40-10B2 40 M P 2.5x1 4812 12732 102 65 M60x2P 25 52 41
50-10C2 50 3.5x2 7146 22477 130 80 M75x2P 30 62 46
63-10C2 63 3.5x2 7869 28290 132 95 M90x2P 40 74 52
63-12C3 12 7.938 3.5x3 16828 58535 205 102 M95x3P 35 75 59
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OO0 e

L
J
M gD
>ize oynamic Static Nut Thread. Thﬂiﬂnﬁénnggth
Model Bgll Circuits Load Load
Nominal Dia. Ix10°revs Co [kgf)

o | Lead C (kgf) L D M J
8-2.5B1 8 25 | 2000 2% 218 317 2 22 M18x1P 75
10-2.581 2.5¢1 252 405 2 24 M20x1P 75
10-4B1 "0 2.5¢1 304 466 3 26 M22x1P 10
12-4B1 12 A 344 574 34 28 M25x1.5P 10
16-5B1 1 2.5¢1 679 1226 42 36 M30x1.5P 12
20-5C1 20 5 3.5¢1 1001 2149 54 40 M36x1.5P 14
25-582 25 7 s 1534 3975 69 46 M42x1.5P 19
32-5B2 32 5 2.5x2 1702 5098 69 54 M50x2P 19
32-1082 2.5x2 4379 10345 105 68 Mé2x2P 19
40-1082 40 2.5x2 4812 12732 110 76 M70x2P 2
50-10C2 50 10160 e 7146 22477 135 88 M82x2P 29
63-10C2 63 3.5x2 7869 28290 135 104 M95x2P 29
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L
T
Z
8
T<12 Méx1P - i
T212 1/8PT s |
OIL HOLE
Size Dynamic Static Nut Flange
Model Neminal g?au Circuits 1x1L00‘ardevs Load Bolt
Dia. Lead ' C (kgf) iy - | ° Fo|BCDE] T X v z
8-2.5B1 8 25 2,000 2.5x1 218 317 34 22 43 31 8 5.5 9.5 585
10-2.5B1 2.5x1 252 405 34 24 46 34 8 5.5 9.5 515
10-4B1 10 2.5x1 304 466 41 26 49 37 10 5.5 9.5 585
12-4B1 2.5x1 344 574 41 28 51 39 10 5.5 9.5 55
12-4C1 12 4 2381 3.5x1 459 803 A 30 50 40 10 4.5 8 4.5
14-4C1 3.5x1 498 943 40 31 50 40 10 4.5 8 4.5
14-5B1 14 5) 3.175 2.5x1 636 1095 40 32 50 40 10 4.5 8 4.5
16-4B1 4 2.381 2.5x1 390 T4b4 41 35 56 43 10 5.5 9.5 55
16-5B1 16 b} 3.175 2.5x1 679 1226 43 36 60 47 10 5.5 9.5 585
16-10B1 10 2.5x1 667 1194 52 36 60 47 12 6.6 1" 6.5
20-4C1 4 2.381 3.5x1 582 1329 40 40 60 50 10 4.5 8 4.5
20-5B1 20 2.5x1 745 1526 40 40 60 50 10 4.5 8 4.5
20-5C1 3.5x1 1001 2149 50 40 b4 51 12 5.5 9.5 5.5
25-5B1 5} 3.175 2.5x1 845 1987 40 43 67 55} 10 5.5 9.5 515
25-5B2 2 2.5x2 1534 3975 60 46 70 58 12 5.5 9.5 585
32-5B2 2.5x2 1702 5098 60 54 80 67 12 6.6 1" 6.5
32-10B2 3 2.5x2 4379 10345 98 68 102 84 16 9 14 8.5
40-10B2 40 10 4.350 2.5x2 4812 12732 102 76 117 96 18 1 17.5 11
50-10C2 50 3.5x2 7146 22477 126 88 129 108 18 11 17.5 1"
63-10C2 63 3.5x2 7869 28290 128 104 146 124 20 11 17.5 1"
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GO O 1vee

T<12 Méx1P
T212 1/8PT

?X

OIL HOLE =

) 77]

< |

£ f - i~
E olfe—o—2)
@Dgé P03}
30° 20 2F
Size Dynamic Static Nut Flange Return Bolt Fit
Model B?“ Circuits Load Load Tube
Nominal Dia. 1x10¢ revs

iy Lead C [ kgf) Colkgf) | L | D | F | T | BCD-E| W | H X Y Z S
8-2.5B1 8 2.5x1 218 317 | 34 | 18 | 41| 8 29 15 | 15 | 55 | 95 | 55 | 8
10-2.5B1 0 25 1 2000 = 252 405 | 34 | 20 | 43| 8 31 17 | 17 | 55 | 95 | 55 | 8
10-4B1 i | 2381 2.5x1 304 466 | 41 | 23 | 46 | 10 34 20 | 20 [ 55 | 95 | 55 | 10
12-4B1 12 2.5x1 344 574 | 41 | 25 | 48 | 10 36 22| 21 | 55 | 95 | 55 | 12
16-5B1 16 2.5x1 679 1226 | 43 | 31 | 55 | 10 42 23 | 25 | 55 | 95 | 55 | 12
20-5C1 20 5 | 3175 [ 35« 1001 2149 | 50 | 35 | 59 | 12 46 27 | 22 | 55 | 95 | 55 | 12
25-5B2 25 2.5x2 1534 3975 | 60 | 40 | 64 | 12 52 31 | 25 | 55 | 95 | 55 | 12
32-5B2 . 2.5x2 1702 5098 | 60 | 54 | 80 | 12 67 38| 29 | 66 | 11 | 65 | 12
32-10B2 2.5x2 4379 10345 | 98 | 58 | 92 | 16 74 4| 36 | 9 14 | 85 | 15
40-10B2 40 1o | 6380 [ 35x2 4812 12732 | 102 | 65 | 106 | 18 85 52 | 41 | 11 [175| 11 | 15
50-10C2 50 3.5x2 7146 22477 | 126 | 80 | 121 | 18 100 62 | 46 | 11 [ 175 11 | 20
63-10C2 63 3.5x2 7869 28290 | 128 | 95 | 137 | 20 15 | 74 | 52 | 11 | 175 | 11 | 20
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L
4-H c
il
L SEl
,,JHJF ,,,,, ,/,},L‘,,
= @ Rz %
| |
M | {/ |
R ]
Size i
Ball Dyl_noaa"d]Ic static
Model Nominal | | Dia. Circuits 1x10° reve Load w B L B © T M (max)
Dia. Co (kgf)
C (kgf)
14-4B1 p P 2.5x1 376 682 34 13 35 26 22 6 30
14-4C1 14 ’ 3.5x1 498 943 34 13 35 26 22 [} 30
14-5B1 2.5x1 636 1095 34 13 35 26 22 [} 31
16-5B1 16 5 3.175 2.5x1 679 1226 42 16 36 32 22 21.5 32.5
20-5B1 o 2.5x1 745 1526 48 17 35 35 22 9 39
20-10B1 10 4.763 2.5x1 1280 2314 48 18 58 35 35 9 46
25-5B1 25 5) 3.175 2.5x1 845 1987 60 20 35 40 22 9.5 45
25-10B2 10 6.350 2.5%x2 3816 7968 60 23 94 40 60 10 54
28-6B1 2.5x1 1203 2796 60 22 42 40 18 10 50
28 [} 3.969
28-6B2 2.5x2 2184 5592 60 22 67 40 40 10 50
32-10B1 32 2.5x1 2413 5172 70 26 b4 50 45 12 62
32-10B2 10 6.350 2.5%x2 4379 10345 70 26 94 50 60 12 67
36-10B2 36 2.5x2 4592 11403 86 29 96 60 60 17 67
45-12B2 45 12 7.144 2.5x2 5963 16110 100 36 115 75 75 20.5 80
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CF X s T HIRRGS:

‘ L M
M6x1P
4-@xTHRU OIL HOLE T S
BCD E
1
gD @Dgéb
. N —
LA g
H oF
Size Dynamic )
y Static Nut Flange Bolt Fit
Ball N Load
Model Nominal . Circuits Load
OMMREL || (| et Dia. 1x10° revs Co (kgf )
Dia. C [kgf) D L F T | BCD-E | H X s
16-16S2 1.8x2 710 1380
32 48 53 10 42 38 4.5 26
16-16S4 16 16 1.8x4 1290 2760
16-1652 1.8x2 710 1380
33 48 58 10 45 38 6.6 26
16-16S4 3.175 1.8x4 1290 2760
20-20S2 1.8x2 800 1740 39 48 62 10 50 46 5.5 27.5
20-20S2 20 20 1.8x2 800 1740
38 58 62 10 50 46 5.5 32.5
20-20S4 1.8x4 1450 3480
25-2552 1.8x2 1210 2800
25 25 3.969 47 67 74 12 60 56 6.6 39.5
25-25S4 1.8x4 2190 5600
32-32S2 1.8x2 1720 4280
32 32 4.763 58 85 92 15 74 68 9 48
32-32S4 1.8x4 3110 8530
40-40S2 1.8x2 2810 7170
40 40 6.350 72 102 114 17 93 84 11 60
40-40S4 1.8x4 5100 14330
50-50S2 1.8x2 4120 10890
50 50 7.938 90 125 | 135 20 112 104 14 83.5
50-50S4 1.8x4 7470 21780
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7.6 Dimensions for Stock Rolled Ballscrews

G e o TYPE (DIN 69051 part 5 form B) «Stock

TYPE 2 L2
Méx1P(Msx1P) | L7 L
OIL HOLE L11
I
7
. -
. .
8
@Dgé @D}
|0D6
o Ball | .. . DToaa?IC Static Flange M-0il
Model | Nominal Lead | Dia. Circuits 1x10° revs Load D | D4 [ Hole [ D5 | D6 | H1 [ L1 | L2 | L7 [ L11 Hole
Dia. C [ kof Co (kgf) No.
16-5T3 16 3 664 1196 28 | 38 6 55| 48 | 40 | 10 | 40 | 10 | 5 | Méx1P
20-5T3 3 733 1495 36 | 47 6 6.6 | 58 | 44 | 10 | 44 | 10 | 5 | MéxIP
20-5T4 20 5 |3.175 4 939 1993 36 | 47 6 6.6 | 58 | 44 | 10 | 52 | 10 | 5 | Méx1P
25-5T3 3 880 2082 40 | 51 6 66 | 62 | 48 | 10 | 44 | 10 | 5 | Méx1P
25-5T4 25 4 1127 2776 40 | 51 6 66| 62 | 48 | 10 | 52 | 10 | 5 | Méx1P
25-10T3 10 | 4.763 3 1430 2914 40 | 51 6 66 | 62 | 48 | 16 | 65 | 10 | 5 | Méx1IP
32-5T3 3 1008 2773 50 | 65 6 9 | 80 | 62 | 10 | 46 | 12 | 6 | Méx1IP
32-5T4 5 |[3.175 4 1291 3697 50 | 65 6 9 | 80 | 62 | 10 | 53 | 12 | 6 | Méx1P
32-5T6 32 6 1830 5545 50 | 65 6 9 | 80 | 62 | 10 | 66 | 12 | 6 | Méx1P
32-10T3 3 2264 4803 50 | 65 6 9 | 80 | 62 | 16| 74| 12| 6 | MéxIP
32-10T4 10| 6350 4 2900 6404 50 | 65 6 9 | 80 | 62 | 16 | 85 | 12 | 6 | Méx1IP
40-5T4 s | 3475 4 1414 4621 63 | 78 8 9 | 93| 70 [ 10 | 53 | 14 | 7 | M8x1P
40-5T6 6 2004 6932 63 | 78 8 9 | 93| 70 [ 10 | 66 | 14 | 7 | M8xIP
40-10T3 40 3 2652 6367 63 | 78 8 9 | 93 | 70 [ 16| 74| 14| 7 | M8xIP
40-10T4 10| 6350 4 3396 8489 63 | 78 8 9 | 93 [ 70 [ 16 | 87 | 14 | 7 | M8x1P
50-5T4 s | 3175 4 1562 5940 75 | 93 8 1M [ 110 | 85 | 10 | 57 | 16 | 8 | M8xIP
50-5T6 6 2214 8910 75 | 93 8 11 [ 110 | 85 | 10 | 70 | 16 | 8 | M8xIP
50-10T3 50 3 3045 8334 75 | 93 8 11 [ 110 | 85 | 16 | 78 | 16 | 8 | M8xIP
50-10T4 10 | 6.350 4 3899 11112 75 | 93 8 1M [ 110 | 85 | 16 | 89 | 16 | 8 | M8xIP
50-10Té 6 5526 16668 75 | 93 8 1M [ 110 | 85 | 16 | 112 | 16 | 8 | M8xIP
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0 e o TYPE (with V-thread) <Stock

L
J
M 2D
Size ;

Ball Dyl_noaar:j“c Static
Model Non_1inal Lead Dia. Circuits 1x10 revs COL[ondf] L D M J

Dia. C (kgf) ¢
8-2.5T2 8 2 133 178 23.5 17.5 M15x1P 7.5

2.5 2.000

10-2.5T2 10 2 178 263 25 19.5 M17x1P 7.5
10-4T2 10 4 2.381 2 198 282 32 24 M22x1P 10
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G OO 1YPE withv-threan <Stock
L
J
oD
Size i
Ball o static
Model Non_1inal Lead Dia. Circuits 1x10 revs COL[ondf] L D M J
Dia. C (kgf) ¢
12-4B1 12 4 2.381 2.5x1 344 574 34 25.5 M20x1P 10
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‘

8.1 Precision Ground Ballscrew Set

1. Precision ground, lead accuracy within £0.0005" /ft.
2. Stock size meet various CNC systems’ requirements.
3. High strength and long service life.

A
X-AXIS
R 4.93 40 B 45 45
0.5 3.2 | 1.1_,1.013 0.13_|0.67 3.2 0.5
2-§0.42 DRILL THRU. 2.28£0.059
_L]0.00016|C
a ‘o 0.4 0.4"7
[710.00063] AA] 0.2 | ={1]0.00087[BE]
L G; 00006385
L Mels: Bl
: 075 go.75aWhIE el cl| | p0.75xw 122 075
< G I A ’7 G
| 2 4 i | I —1
ee]
2 ) i 7
0.24 G H G | 50625 0.2
Q 0.25 91.03 4 91.03 0.6242 |0.25

o 06245 | 407871 01687 | 51685 |51.26 0.7871

1/2°-20UNF  |P06242 |P0i7868  |91.15 0287 |P1.686|%1681 (%125 |p115  |P0.7868 1/2"- 20 UNF
\.20.156 DRILL THRU.
g
Y-L/?*X'S 4.93 1.6 D
o 0.5 3.2 | 11013
2.28+0.059
2-0.42 DRILL THRU. 0_0001? 0w oa
j [[0.00087[BB’} | 0.2
g00si /10 ‘00063 BE‘;'D
Eli‘ 90.75xW 312 G
#‘ < [1 I
0.2 ® L -
0.25 01.03
0.6265 | ;07871 1685|1687 126
90.156 DRILL THRU. 1/2°-20UNF  |20.6242 |20.7868 |91.15 1.681]21.686) (02.87 |1.25
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X AXIS
(B3205X)

HOUSING
(B3205H)
4in
Y AXIS
(B3205Y)
- =11
\
|
Traverse Screw (X Axis] in
Traverse Screw A B Part Number
32 42 24.07 B3205X-32
36 46 28.07 B3205X-36
42 52 34.07 B3205X-42
48 58 40.07 B3205X-48
Crossfeed Screw (Y Axis) in.
Table Size C D Part Number
9 20.3 13.77 B3205Y-9
12 23.3 16.77 B3205Y-12
16 27.3 20.77 B3205Y-16
P.C.Dia. 1.28"
Ball Dia. 0.125"
Lead Angle 2.84°
Circuits 2.5x2
Lead 5TPI
Static Load 12491 |bf
Dynamic Load(1x10¢revs) 4158 bf
Lead Accuracy 0.0003*/2n; 0.0005"/ft
Drag Torque(Preload) 3.5in-lb (280lbs])
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9.1 E2 Self - lubricant

e Features :

¢ Cost savings :

The E2 series saves cost by eliminating piping
joint systems, change and waste disposal, and by
reducing oil purchases.
* Greatly extends the maintenance period :
The E2 series will supply proper lubrication for long
periods of time extending the maintenance period.
¢ Easy maintenance :
The special construction of the E2 design requires
no tools to replace the oil cartridge. There is no
disassembly required when adding the E2 option.
¢ Ideal lubrication position :
The lubrication point is located inside the ball nut
allowing for the lubrication to be firmly applied onto
the ball tracks.
e Effortless and flexible installation :
The lubrication performs properly in every direction
so there are no restrictions when installing the E2.
¢ Clean and environmentally friendly :
Prevents oil leakage, making the E2 the ideal
solution for clean room environments.
¢ Interchangeable oil selection :
The replaceable oil cartridge can be refilled with any
approved lubrication oil.
¢ Applications for special environments

The lubrication oil can be combined with grease
for better results, especially in dusty, dirty, or wet
environments.

* Characteristic of lubrication oil

The E2 self-lubrication cartridge is equipped with
synthetic hydrocarbon based oil. The lubricate oil
has a viscosity grade of 1ISO VG680.

The E2 is compatible with mineral, hydrocarbon, and
ester based greases. The E2 can accept synthetic
oils with stable characteristics. A high viscosity
grade will work well in conditions where there are
high and low temperatures.

The low fluid draft factor prevents excessive power
consumption and deters against corrosion and rust.
A compatible lubricate oil with the same viscosity
grade can also be used in the replaceable cartridge.

e Application :

- Machine tools

- Industrial machinery : printing machine, paper-
processing machine, automatic machine, textile
machine, cutting and grinding machines, etc.

- Electronic machinery : robots, measuring
equipment, X-Y tables, etc.

- Miscellaneous: medical equipment, factory
automation equipment, etc.

Specification number :
Example: R40 - 10B2 - FSWE2 - 800 - 1000 - 0.008

!
HIWIN E2 code

Specification :

Nut type : FSV, FDV, FSW, FDW, PFDW, OFSW, DFSV,
FSH

Please contact HIWIN engineers with other
specification needs.

In order to get the good lubrication efficiency; please
notify HIWIN engineers of the ballscrew installation
direction.
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e Performance:

Test condition 1 :
specification : 850 x 30
speed : 2500 rpm ( 75 m/min)
stroke : 1180 mm

Without I’ 100 Km
lubrication

L 60000 km test continued

HIWIN E2

_ _— _— _— _—

0 10000 20000 30000 40000 50000 60000 km

Running Distance

* Note : above test with no grease added
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HIWIN E2 Precision Ground Ballscrews

Flange end, single nut,
tube above nut diameter

General Type
FSV FSW
m= E=
|1 []
%@ I Moz T
¥ UMM IRRIAVIS rozarozqmul] IRIRIRY
g | ——
= NS

Flange end, single nut,
tube within nut diameter

Flange end, double nut,
tube above nut diameter

FDW

Y
Y
&Y
&Y
N
®
%

Flange end, double nut,
tube within nut diameter

PFDW

an

=

B B
1% v U |

2
i

Flange to flange, double nut,
tube within nut diameter

-

0NN N
4@7
vuuu

——

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

High Lead Type

FSH

Y

(]

Large lead, flange mounted,
single nut, end cap

il

il

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

*Different design required by the drawing approval, please contact with HIWIN engineers for the other type listed above.
(The specifications in this catalogue are subject to change without notification.)
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|
9.2 R1 Rotating Nut

2. Simple installation:
It is installed simply by fixing the nut on the housing
with bolts.

3. Rapid feed:
No inertial effect produced by the integral unit
rotating and the shaft fixed. Can select smaller
power to meet the rapid feed requirement.

4, Stiffness:
Have a higher trust and moment stiffness,
because the integral unit have an angular contact
construction. There is no backlash while rolling.

e Application:

Semi-conductor industries, Robots, Wood machines,

. . . . 5. Quietness:
Laser cutting machines, Transporting equipment. ) . ) )
Special end cap design allows steel balls circulating

inside the nut. Noise generated by high speed

* Features: operation lower than ordinary ballscrew.
1. Compact and high positioning:
It is a compact design using nut and support ° Specification-
bearing as an integral uint. 45-degree steel ball Example: 2R40-4052-DFSHR1-800-1000-0.018

contact angle make a better axial load. Zero
backlash and higher stiffness construction give a
high positioning.

!
HIWIN R1 code

R1 ROTATING NUT

China Patent No. 422327
Germany Patent No. 10108647.4
Taiwan Patent No.166845

U.S.A. Patent No. 6406188B1 L
c Gx1.5
H T
L&
Al [
——
@dH7 tQng
?Bh7 m
Bearing Nut Flange Bolt Bush
Model Dynamic Static Oil hole
Load(kgf) [Load(kgf)| D | G | L | C | F| T | t |BCD-E|BCD-e| 8 M X|d|B|H]A
16-1652 1299 1826 |52 | 25 | 44 |11.4] 68 | 13| 6 60 26 | 20 | M4x0.7P | 45| 33 | 40 | 11 ] 2 | M4x0.7P
20-20S2 1762 2531 62130 |50[ 12|78 [13] 6 70 31 20 | M5x0.8P | 45| 39 | 50 | 11 | 2 | M4x0.7P
25-2552 | 1946 3036 | 72|37 |63|165]92[ 13| 6 81 38 | 20| Méx1P |55 | 47 | 58 |15.5] 3 | M4x0.7P
32-3252 | 3150 5035 [80 )47 |80 | 21 |105]20 ) 9 91 48 [ 25| Méx1P | 6.6 58 | 66 | 20 | 3 |Méx0.75P
40-40S2 | 4800 8148 110 62 | 98 |122.5{140| 20 | 9 123 61 25 [M8x1.25P| 9 | 73 | 90 [21.5] 3 |Méx0.75P
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|
9.3 Heavy Load Drive

B. High axial load and acceleration.

C. Special lubrication design for short stroke.

2. Accuracy

T

T

e Application:
High-load ball screw can be used for application on
injection molding machines, die casting machines,
general presses, power cylinders, robot ...

e Features:
1. Heavy Load

A. 2~3 times load capacity than general standard
series.

BALLSCREW FOR HEAVY-LOAD DRIVE

JISC5and JISC7
3. High Speed Operation and High Life

Enforced ball circulation systems for high speed

condition and achieve long service life.
4. Option

Design in HIWIN Self-lubricant E2 Series.

M
]
= r
\ ; \
e —e—o—e- —efi
\ \
| L
PF oD
Shaft Turns Dynamic Static
Model No. diameter Lead Circuits C N (kgf) Co N (kgf) D L F T E X Hop WM
50-16B2 50 2.5x2 | 235000 | (24000) | 497000 | (50700) | 95 [165]| 127 | 28 [110| 9 | 68 | 69 | 101
50-16B3 2.5x3 | 334000 | (34100) | 746000 | (76100) | 95 | 213|127 | 28 [ 110 | 9 | 68 | 69 | 117
55-16B2 55 2.5x2 | 255000 | (26000) | 535000 (54600) | 100 | 165 | 132 | 28 | 115 | 9 71 74 | 101
55-16B3 16 2.5x3 | 361000 | (36800) | 804000 (82000) | 100 | 213 | 132 | 28 | 115 | 9 71 74 | 117
63-16B2 63 2.5x2 | 280000 | (28600) | 613000 | (62500) | 105 [ 165|137 | 28 [120| 9 | 73 | 82 | 101
63-16B3 2.5x3 | 398000 | (40600) | 918000 | (93700) | 105 | 213 | 137 | 28 [120 | 9 | 73 | 82 | 117
80-16B2 2.5x2 | 322000 | (32900) | 765000 (78100) | 120 | 170 | 158 | 32 | 139 | 11 81 98 | 106
80-16B3 80 2.5x3 | 458000 | (46700) | 1150000 | (117000) | 120 | 218 | 158 | 32 | 139 | 11 81 98 | 122
80-25B3 25 2.5x3 | 650000 | (66300) | 2010000 | (205000) | 145 | 338 | 185 | 40 | 165 | 11 | 102 | 100 | 140
100-16B3 16 2.5x3 | 493000 | (50300) | 1430000 | (146000) | 140 | 218 | 178 | 32 | 159 | 11 | 91 | 117 | 122
100-25B3 100 25 2.5x3 | 738000 | (75300) | 2596000 | (264900) | 159 | 338 | 199 | 40 | 179 | 11 | 109 | 118 | 140
100-25B4 2.5x4 | 945000 | (96400) | 3461000 | (353200) | 159 | 413 [ 199 | 40 [ 179 | 11 | 109 | 118 | 165
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9.4 High Speed (High Dm-N Value)

HIWIN high-speed ballscrews is a represent of the unique
core technology of HIWIN whose design is based on

the development of the optimized bi-arc contact profile
and multi-circuit continuing ball circulation system. It
possesses the characteristics of high feeding speed,
high accelerating, strong stiffness, high loading, less
vibration, and low noise. With the constant temperature
design, it could prevent the deformation to satisfy the
requirement in high accuracy positioning.

e Application:
It can be installed into mold cutting, machining center,
machine tools with speedy feeding, and other types of
machine with request of high positioning accuracy in
high speed.

HIWIN.
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e Features:
1. High speed feeding

Dm-N value is up to 150,000 (i.e. spiral rate=7.8 m/
sec); feeding rate is 90m/min.

. High positioning accuracy

The accuracy is up to the requirement of JIS C3.

. Acceleration

Over 1.0 g (9.8 m/sec?] to avoid time consuming
between accelerating and decelerating.

. Heavy stiffness

Optimized screw profile and structure design.

. Heavy load

Multi-load ball distribution design.

. Low vibration noise

Using the best slender ratio and high-speed
circulation to lower noise.

. Constant temperature

The efficient heat transfer can restrain the thermal
deformation and improve the stability.

. Environment friendly

Optional self-lubricant function can reduce

the lubricant consumption and to diminish the
environment pollution caused by lubricant discard.
It also solves the problem that lubricant thickens
unevenly by deformation of oil film in spiral path.
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BALLSCREW FOR HIGH-Dm-N DRIVE

L+1.5

. Disinbe Static
e A PRI oot LU I gy | I I I = O e N I A
Dia. Dia. Type | 1x10° revs Colkgf) Type
Clkgf)
362001 | 35x1 | OFSW | 4478 | 10201 | 2 | 94 | - | 121|136 18| 114 |11]175]11]30
36-2082 20 | 650 292 | PFOW | 5447 | 13597 | 2 |94 [76[191 136 [18] 114 [11[175]11]30
40-20C1 : 3.5x1 | OFSW | 4810 | 11367 | 2 | 96 | - [ 121|138 18| 116 |11]17.5]11]30
40-2082 25x2 | OFSW | 6537 | 16238 | 2 | 96 | - | 161138 18| 116 [11]175]11]30
iw282| 40 [ 25 | . | 252 |Prow| 6743 | 17002 | 2 | 98 [80] 230|140 18] 118 |11]17.5]11]30
40-3082 30 | 25x2 | PFDW | 6743 | 17002 | 2 | 98 | 80| 250 | 140 18| 118 |11]17.5]11]30
40-3283 32 25x3 | PFDW | 7771 | 21823 | 3 | 96 |78 |270 | 142 |22| 118 [13] 20 [13]30
45-20C1 b0 | 6350 [ 35x1 | oFsw | 4sis | 12823 | 2 |98 | - [122] 140 (18] 118 [11[175]11]30
45-2082 25x2 | OFSW | 6585 | 18318 | 2 | 98 | - | 162|140 18| 118 |11]175]11]30
52501 | o | 3.5x1 | OFSW | 5501 | 14394 | 2 |101] - [ 141|143 18] 121 [11]175]11]30
45-25B2 7144 | 25x2 | PEDW | 6691 | 19186 | 2 | 10183230 | 143 |18] 121 |11]17.5] 1130
45-3082 30 25x2 | PFDW | 6691 | 19186 | 2 | 10183 | 250 | 143 [ 18| 121 |11]175]11]30
45-3283 32 2.5x3 | PFDW | 7857 | 24730 | 3 | 98 | 80| 270 | 144 [22| 120 |13] 20 |13]30
50-20C1 b | 6350 [ 35x1 | OFsw | 5027 | 14278 | 2 [01] - [122]143[18| 121 [11[175]11]40
50-2082 25x2 | OFSW | 6831 | 20397 | 2 [101] - [ 162143 (18] 121 [11]175]11]40
50-25C1 e 3.5x1 | OFSW | 5782 | 16033 | 2 | 103 | - | 141 |145]18| 123 [11]175]11]40
502582 | 50 ) 100 252 | PFOW| 7033 | 21370 | 2 10385 | 230|145 [18| 123 [11[175]11]40
50-30C]1 o | 3.5x1 | OFSW | 5782 | 16033 | 2 | 103 | - | 160|145 18| 123 [11]17.5]11]40
50-30B2 2.5x2 | PFDW | 7033 | 21370 | 2 | 103 |85|250 | 145 18| 123 |11]175]11]40
50-3283 32 25x3 | PFDW | 8148 | 27525 | 3 | 10183 |270 | 147 [22| 123 |13] 20 |13 40
55-20C1 b | 6:350 [ 35x1 | oFsw | 5158 | 16733 | 2 [103] - [122]145[18] 123 |11 [175]11]40
55-2082 2.5x2 | OFSW | 7009 | 22476 | 2 | 103 | - | 162|145 18| 123 |11]175]11]40
55-25C1 ”e 3.5x1 | OFSW | 6181 | 17670 | 2 | 105 - | 141 | 147 18| 125 [11]175]11]40
552582 | 55 ) 100 |25 | PFOW| 7518 | 23553 | 2 10587 | 230|147 [18] 125 [11[175]11]40
55-30C1 o | 3.5x1 | OFSW | 6181 | 17670 | 2 |105] - | 160 | 147 [18| 125 [11]17.5]11]40
55-3082 25x2 | PFDW | 7518 | 23553 | 2 | 10587 |250 | 147 18| 125 |11]175]11]40
55-3283 32 | 6350 | 25x3 | PFDW | 8332 | 30207 | 3 | 103 |85 270|149 22| 125 |13 20 |13 |40




|
9.5 Cool Type

9.5.1 Extra High Dm-N Value Ballcsrew - Cool Type I

\mﬂk‘“"””‘

. PT 1/8 fitting

Germany Patent No. 10119226

e Cool type I :

e New era for high speed ballscrew - achieving
extra high Dm-N value (up to 200,000) and high
positioning accuracy.

¢ Cool type | and a hollow shaft design.

¢ High speed machine tools and machining center.

e Design Principle:

The cool type series feature using forced cooling
fluid to pass through the nut, which minimize heat
generation and thermal expansion during ballscrew
operation.

e Cool type I as shown in the Figure 9.1:

Flowing fluids are circulated in passages that inside
the nut, and exchanging heat with the cooler as shown in
the Figure 9.2 In cooperation with hollow shaft design,
it makes high quality of thermal control and maintains
high accuracy. That combination is the most suitable for
high-speed machine tools.

Passages

Fig. 9.1 Cool type 1

7777777777
/l'rlrlq RRIIRRZA

qlll l\l\l\ill\l\l\l\l\l\l\ \)

IIA 285 ,}:.'l,"/;}l.'h/

Fig. 9.2 Cool type I with cooler
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e Specification:

1. We recommend shaft diameter above @32mm to
cool type design.

2. Nut type: FSV, FSW, PFDW, OFSW, DFSV, FSH, FSI,
etc.

3. Please contact HIWIN with other specification you
need.

4. The cool type |, compared with the standard
specifications, will make a minor external
dimension change of the nut, please contact HIWIN.

e Specification number:
Example: R50 - 30C1 - OFSWC1 - 1180 - 1539 - 0.008

!
C1: HIWIN cool type ballscrew for type I

e Performance Comparison:

For high-speed machine tools, hollow shaft design
only is not enough against heat generation and thermal
expansion, because nut itself is a heat source, as shown
in Figure 9.3.

Test condition :

specification : @50, lead 30 mm

speed : 2500 rpm ( 75 m/min),
back and forth feed continuously

acceleration : 9.8 m/sec?

stroke : 1180 mm

preload : 205 kgf

moving weight : 300 kgf

cooling rate : oil 2.5 liter/min

inlet temperature : 16°C

room temperature : 25°C

= No cooling
- N Co. suggested hollow shaft
-+ HIWIN Cool Type [

Temperature Rise (°C)

0 20 40 60 80 100 120
Time (min.)

Fig. 9.3 Nut temperature rise

157
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Cool type I Performance (1)

Specification: @50, lead 30 mm
Dm-N value: 150,000
Acceleration: 9.8 m/sec?

= No cooling, nut temperature

- No cooling, shaft temperature

-+ HIWIN Cool Type I, shaft temperature
. % HIWIN Cool Type I, nut temperature

Temperature Rise (°C)

Time (min.)

Cool type I : Temperature rise of ballscrew

Cool type I Performance (2)
Specification: @50, lead 30 mm
Dm-N value: 200,000
Acceleration: 9.8 m/sec?

= No cooling, nut temperature

- No cooling, shaft temperature

- HIWIN Cool Type I, shaft temperature
% HIWIN Cool Type I, nut temperature

08 L L L L

100

Temperature Rise (°C)

0 20 40 60 80

Time (min.)

Cool type I : Temperature rise of ballscrew

100

e Features:

1

. Optimized design for high reliability

Use of computer simulation and FEM analysis, the
cool type ballscrew features well thermal
protection and high reliability.

. Promote higher speed rotation and extra high

Dm-N value (up to 200,000)

Cool type ballscrew will eliminate high-speed
rotation aftereffect, i. e., thermal problem, and
promote higher speed rotation.

. Prevent thermal distortion

Optimized heat transfer design to minimize heat
generation and prevent thermal distortion.

. Strengthen durability

When operating repeatedly, friction between balls
cause heat generation. That may be made balls
oxidized or decarburized, and shortened the service
life. Cool type ballscrew will strengthen durability
under a cooling environment.

. Extended lubricant life cycle

When using lubrication, minimum heat generation
further inhibits deterioration in the quality of
lubrication and extends the lubricant life cycle.

. Keep temperature uniform and reduce warm-up

time

When high-speed operation, nut and shaft cooling
effect indeed keep feed-system temperature
constant and reduce warm-up time.

. Higher feeding accuracy

Cooling effect of cool type ballscrew will stabilize
against thermal expansion and equalize feeding
accuracy.

FEM analysis for cool type ballscrew




9.5.2 High Load Ballcsrew - Cool Type II

Germany Patent No. 20119457.0
Taiwan Patent No. 193878

e Cool type II:

e New era for ballscrew applied in electric - driven
injection machine, presses, power units, and
other replaceable hydraulic drives.

e Electric-driven injection machine, presses, power
units and other replaceable hydrauilc drives.

e Design Principle :

The cool type series feature using forced cooling
fluid to pass through the nut, which minimize heat
generation and thermal expansion during ballscrew
operation.

¢ Cool type II as shown in the Figure 9.4:

Flowing fluids are circulated through a space,
which inside the nut, and exchanging heat with the
cooler as shown in the Figure 9.5. It is the most
suitable for electric-driven injection machine, presses,
and power units. The cool type II, compared with the
standard specifications, will make a minor external
dimension change of the nut. Please contact HIWIN .

PT 1/8 fitting

Fig. 9.4 Cool type I

2
N

AT

1T
L

77777777

=

Cooler

Fig. 9.5 Cool type II with cooler
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e Specification :

1. We recommend shaft diameter above #32mm to
cool type design.

2. Nut type: FSV, FSW, PFDW, OFSW, DFSV, FSH,
FSI, etc.

3. Please contact HIWIN with other specification
you need.

4. The cool type II, compared with the standard
specifications, will make a minor external
dimension change of the nut, please contact HIWIN.

e Specification number:
Example: R63 - 16B3 - RSWC2 - 400 - 600- 0.05

’
C2 : HIWIN cool type ballscrew for type II

* Performance Comparison:

Test condition :

specification : §50, lead 30 mm

speed : 1500 rpm ( 45 m/min),
back and forth feed continuously

acceleration : 4.9 m/sec?

stroke : 300 mm

preload : 205 kgf

moving weight : 300 kgf

cooling rate : oil 2.5 liter/min

inlet temperature : 16°C

room temperature : 25°C

- No cooling, nut temperature

-+ No cooling, shaft temperature

-+ HIWIN Cool Type II, shaft temperature
* HIWIN Cool Type IT, nut temperature

40 -
30 -

20 -

Temperature Rise (°C)

0 B I % I L )

0 20 40 60 80 100 120

Time (min.)

Fig. 9.6 Cool type II : Temperature rise of ballscrew
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e Features:
1. Optimized design for high reliability

Use of computer simulation and FEM analysis,
the cool type ballscrew features well thermal

protection and high reliability.

2. Promote higher speed rotation and extra high

Dm-N value (up to 200,000)

Cool type ballscrew will eliminate high-speed
rotation aftereffect, i. e., thermal problem, and

promote higher speed rotation.

3. Prevent thermal distortion

Optimized heat transfer design to minimize heat

generation and prevent thermal distortion.

4. Strengthen durability

When operating repeatedly, friction between balls

cause heat generation. That may be made ba

lls

oxidized or decarburized, and shortened the service
life. Cool type ballscrew will strengthen durability

under a cooling environment.

5. Extended lubricant life cycle

When using lubrication, minimum heat generation

further inhibits deterioration in the quality of

lubrication and extends the lubricant life cycle.

6. Higher feeding accuracy

Cooling effect of cool type ballscrew will stabilize
against thermal expansion and equalize feeding

accuracy.

FEM analysis for cool type ballscrew

Average Life Cycle for Injection Machine Ballscrew

Temperature

A
Special grease needed
for forced cooling

Ballscrew failed

s —

-

5-year duration is
expected for ballscrew
using in injection machine

Time

Source: HIWIN 2 Years'

-

Solution:
® | ong duration design for Ballscrew.
o High Load ballscrew Cool Type II

Fig 9.7 Life cycle for ballscrew using in general injection machine
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9.6 Super S Series

e Pattern Nomenclature :
Ex: R40-10K4 -FSC -1200 -1600 - 0.008

|—C tte t
4 turns assetie ype

Single nut
Nut with flange

e Performance :
Specification: 2R40 - 40K4 - DFSC - 1200 -1600 - 0.008
Lead: 40 mm
Acceleration: 1g (9.8m/sec?)
Dm-N Value: 120,000

U.S.A. Patent No. 6561054
Taiwan Patent No. 231845
Taiwan Patent No. 233472
Taiwan Patent No. 245857
Taiwan Patent No. 115652
Japan Patent No. 3117738

e Application:

CNC Machinery, Industrial Machinery, Electronic
Machinery, Precision Machine and other High Speed
Machinery.

e Features :
1. Low noise (5~7dB lower than traditional series)
The patent design of return unit can absorb noises
caused by the impact of the ballnut’s balls, greatly

reducing the noise intensity. | e
2. Space-saving and weight-lightening design % T — supersseries |1
The ballnut diamenter is 18%~32% smaller than 200 2 ,, 6 g {g 1‘2 {,, {6 18 20
traditional series. kHz
3. Dm-N value up to 220'000 Analysis of noise frequency
The patent design of the return unit can improve 0
the strength of the return structure, achieving a go
Dm-N value of up to 220,000. z 80 /T/
4. High acceleration and deceleration velocity a7 ﬂ' /+/
The pathway of specialized return unit, as well as g L / '_._ Traditional Series
the ballnut’s strengthened design diminish the é % - Super S Series
impact experienced by the balls, Hence, it can 2 60
sustain peak performance in more rigorous 55
operating environments, such as high acceleration 50
) 0 500 1000 1500 2000 2500 3000 3500
and deceleration. speed (rprl

5. Accuracy grade
Precision ground ballscrews available in JIS Grade
C0~C7; Rolled ballscrews available in JIS Grade
Cé6~C10.
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FSC TYPE

Form A
TYPE 1 TYPE 2 g
M L7 L1
m L11
(D)
@
G Form B
r _
|
— o
} L8
L Form C
@PDg6  |@DD% WIPER BOTH ENDS ‘
Size ) ) Nut Flange Oil Hole
Ball - Dynamic | Static
Modet N°[r)?:’al Lead | Dia. |CCUtS Cl'[f,j] CI:[);dN] D | L1 L2 |TYPE F‘[’g:]A F‘:[';]B F"[rl_r;]c L7 | o4 |ps| ™M |LiofLi
15-10K3 15 10 |3.175| K3 960 1930 | 30 | 10 | 44 | 1 55 41 48 10 | 45 | 55 | Méx1iP | 8 | 5
20-10K3 10 K3 1130 2660 10 | 48
>020K> 20 013175 760 730 1% MoT=1 ! 58 44 51 10 | 47 | 6.6 | Méx1P | 8 | &
25-10K3 10 K3 1260 3370 10 | 51
25-25K2 25 15 1317 w2 810 2170 | 2 [0 [70] 1 62 “8 % W13 s | mextp| 8 | 5
25-12Ké4 12 [3.969 | K4 2200 5640 | 43 | 10 | 68 65 51 58 10 | 54
32-5K4 5 |3175 | K4 1850 5970 | 48 | 10 | 38 70 55 62 12 | 59
32-8K5 8 K5 3080 9460 10 | 63
32-20K3 20 |3.969 | K3 1900 5430 | 50 | 20 | 88 80 62 71 12 | 65
32-32K2 32 K2 1280 3530 20 | 88
32-10K5 10 K5 3850 10890 10 | 79
32 19KE 32 4763 e 840 105701 % 20 T8e | 86 65 755 | 14 | 71 | 9 [ Méx1P | 8 | 6
32-10K5 10 K5 5640 14490 10 | 77
32-12K5 12 K5 5620 14450 20 | 87
32-16K4 16 | &%° Kb 4570 11390 | °7 [20 | 90 87 69 8 14|72
32-20K4 20 Kb 4530 11310 20 | 107
36-10K5 10 K5 6010 16440 20 | 80
36-12K5 12 K5 5990 16420 20 | 87
36-16K5 36 16 | 6.35 K5 5960 16350 | 61 | 20 |108| 2 91 68 795 | 14 [ 76 | 9 [ M8x1P | 10 | 7
36-20K5 20 K5 5920 16270 20 | 128
36-36K2 36 K2 2540 6540 20 | 95
38-10K6 10 Ké 7270 21060 20 | 90
38-12Ké 12 Ké 7260 21030 20 | 99
38-16K5 38 16 1 435 KS 6140 17340 1 5 (20 108} 93 70 815 | 14 | 73| 9 [ M8xiP | 10| 7
38-20K5 20 K5 6100 17260 25 | 128
38-25K4 25 Kb 4940 13560 25 | 126
38-40K2 40 K2 2590 6560 25 | 102
40-10Ké 10 Ké 7270 21060 20 | 90
40-12Ké 12 Ké 7260 21030 20 | 99
40-16K5 40 16 1 435 KS 6140 17340 | o [ 20 108} 93 70 815 | 14| 78| 9 | M8x1P | 10| 7
40-20K5 20 K5 6100 17260 25 | 128
40-25K4 25 Kb 4940 13560 25 | 108
40-40K2 40 K2 2590 6560 25 | 102
45-10K6 10 Ké 8010 25760 20 | 90
45-12Ké 12 Ké 8000 25730 20 [ 101
45-16K5 16 K5 6780 21240 20 | 107
45-20K5 20 | 6.35 K5 6750 21170 | 70 | 25 | 128 105 80 92.5
45-25K5 45 25 K5 6700 21060 25 [ 154 2 16 | 88 | 11 | M8x1P | 10 | 8
45-30K4 30 Kb 5440 16570 25 | 150
45-40K3 40 K3 4100 12020 25 | 145
45-16K5 16 K5 7810 23230 20 [ 119
45-20K5 20 |7 ks 7770 23150 | 4 [25 [139 109 84 76.5
50-10K6 10 Ké 8290 28160 20 | 90
50-12Ké 12 Ké 8290 28130 20 [ 101
50-16K6 16 Ké 8260 28070 20 | 126
50-20K6 50 20 | 6.35 Ké 8230 28000 | 75 | 25 | 148| 2 110 85 975 | 16 | 93 | 11 | M8x1P | 10 | 8
50-25K5 25 K5 6960 23070 25 | 154
50-30K4 30 Kb 5650 18170 25 | 148
50-40K3 40 K3 4390 13750 25 | 145
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| 4 Form C
@Dgé |@DI% @D0% WIPER BOTH ENDS
‘ L9
Size ) ) Nut Flange Oil Hole
Ball - Dynamic | Static
Modet N°[r)?:’al Lead | Dia. |CCUtS Cl'[f,j] CI;([);dN] D | L1 L2 |TYPE F‘[’[r;:]A F‘:[';B F"[rl_r;]c L7 | o4 |ps| ™M |LiofLi
15-10K3 15 10 [3.175 | K3 960 1930 |30 | 10| 92| 1 55 41 48 10 | 45 [ 55 | Méx1P | 8 | 5
20-10K3 20 10 15475 13 1130 2660 | 54 |10 100 1 58 44 51 10 | 47 | 6.6 | M6x1P | 8 | 5
20-20K2 20 K2 760 1730 10 | 118
25-10K3 10 K3 1260 3370 10 | 106
25-25K2 25 15 1317 w2 810 2170 | 0 [0 [144] 1 62 “8 % W13 s | mextp| 8 | 5
25-12K4 12 [3.969 | K& 2200 5640 | 43 | 10 [ 140 65 51 58 10 | 54
32-5K4 5 [3175| K& 1850 5970 | 48 | 10 | 80 70 55 62 12 | 59
32-8K5 8 K5 3080 9460 10 | 130
32-20K3 20 [3.969 | K3 1900 5430 | 50 | 20 [ 180 80 62 71 12 | 65
32-32K2 32 K2 1280 3530 20 | 180
32-10K5 10 K5 3850 10890 10 | 162
T2 ToKs 32 21476 e 3840 10870 1 % 20 T182] ! 86 65 755 | 14 | 71 | 9 | M6x1P | 8 | 6
32-10K5 10 K5 5640 14490 10 | 158
32-12K5 12 K5 5620 14450 20 | 178
32-16K4 16 | &%° Kb 4570 11390 | %7 [20 | 184 87 69 8 14|72
32-20K4 20 Kb 4530 11310 20 | 218
36-10K5 10 K5 6010 16440 20 | 164
36-12K5 12 K5 5990 16420 20 | 178
36-16K5 36 16 | 6.35 K5 5960 16350 | 61 | 20 | 220 2 91 68 795 | 14 | 76 | 9 | M8xIP | 10| 7
36-20K5 20 K5 5920 16270 20 | 260
36-36K2 36 K2 2540 6540 20 | 194
38-10K6 10 Ké 7270 21060 20 | 184
38-12K6 12 Ké 7260 21030 20 | 202
38-16K5 38 16 1 435 KS 6140 17840 | 03 | 2012201 93 70 815 |14 | 78 | 9 | M8xIP | 10| 7
38-20K5 20 K5 6100 17260 25 | 260
38-25K4 25 Kb 4940 13560 25 | 256
38-40K2 40 K2 2590 6560 25 | 208
40-10K6 10 Ké 7270 21060 20 | 184
40-12K6 12 Ké 7260 21030 20 | 202
40-16K5 16 K5 6140 17340 20 | 220
20-20KE 40 o] ¢35 e %100 172601 ¢ 25 T2601 2 93 70 815 |14 | 78| 9 | M8xIP |10 | 7
40-25K4 25 Kb 4940 13560 25 | 256
40-40K2 40 K2 2590 6560 25 | 208
45-10K6 10 Ké 8010 25760 20 | 184
45-12K6 12 Ké 8000 25730 20 | 206
45-16K5 16 K5 6780 21240 20 | 218
45-20K5 20 | 6.35 K5 6750 21170 | 70 | 25 | 260 105 80 92.5
45-25K5 45 25 K5 6700 21060 25 [312| 2 16 | 88 | 11 | M8x1P | 10 | 8
45-30K4 30 Kb 5440 16570 25 | 340
45-40K3 40 K3 4100 12020 25 | 294
45-16K5 16 K5 7810 23230 20 | 242
45-20K5 20 |7 ks 7770 23150 | ¢ [25 | 282 109 84 76.5
50-10K6 10 Ké 8290 28160 20 | 184
50-12K6 12 Ké 8290 28130 20 | 206
50-16K6 16 Ké 8260 28070 20 | 256
50-20K6 50 20 | 6.35 Ké 8230 28000 | 75 | 25 [300| 2 110 85 975 | 16 | 93 | 11 | M8x1P | 10| 8
50-25K5 25 K5 6960 23070 25 | 312
50-30K4 30 Ké 5650 18170 25 | 300
50-40K3 40 K3 4390 13750 25 | 294
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A1 Preface

In recent years, more and more ballscrews are installed in various machines to meet the requirements of higher
accuracy and better performance. Ballscrews become one of the most widely used power transmission components. In
CNC machines, ballscrews help improve their positioning accuracy and elongate their service life. Ballscrews are also
increasingly used to replace ACME screws in manually operated machines.

A ballscrew is normally preloaded to minimize the backlash of machine movement. Even a high precision ballscrew
will not provide good accuracy and long service life if it is not installed properly.

This article discusses primary ballscrew problems and their precautions. Some measuring procedures are also
discussed to help users locate the cause of an abnormal backlash.

A2 The Cause and Precautions of Ballscrew Problems

Three major categories of ballscrew problems and their precautions are discussed as follows.
A2-1 Too much play
1. No preload or insufficient preload :

The ball nut will rotate and move downward by its own weight when a non-preloaded ballscrew is held vertically
with the screw spindle constrained. A significant backlash may exist in a non-preloaded ballscrew unit. Therefore non-
preload ballscrews are only used in the machinery, where low operation resistance but not positioning accuracy is the
major concerned.

HIWIN can determine the correct amount of preload based on different applications. We can also preset the amount
of preload before shipment. Be sure to clearly specify the operation condition of your application when you order a
ballscrew unit.

2. Too much torsional displacement :
(1) Incorrect material selection:
Table 4.11 lists those materials normally used in ballscrew spindles and ball nuts.
(2) Incorrect heat treatment, hardened layer too thin, non-homogeneous hardness distribution, or material too soft:
Standard hardness of steel balls, ball nuts, and screw spindles are
HRC 62-66, 58-62, and 58-62, respectively.

(3) Incorrect design-L/D ratio too high, etc: @IT} - /7*%
| Ve -

The lower the L/D (length/diameter) ratio, the more rigid the 5

spindle is. L/D ratio should be limited to under 60. —
(The accuracy grade related to this L/D range is shown in Table Fig. A-1 The installation of ballscrews.
4.12) There will be a significant deflection (torsional displacement )
if the L/D ratio is too high.The ballscrew installation shown in Fig A-1 is supported at one
end only. This kind of “non-rigid” design should be avoided if possible.

3. Inappropriate bearing selection :

Angular ball bearings should be used in ballscrew installation. A ball bearing with high pressure angle specially
designed for ballscrew installation is even a better choice. A regular deep groove ball bearing will generate a significant
amount of axial play when axially loaded. It should not be used in this application.

4. Inappropriate bearing installation :
(1) If the bearing is not attached to the screw spindle properly, it would cause axial play under load. This problem
may be caused by the bearing journal of the screw spindle being too long or the non-threaded part of the screw

spindle being too short.
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(2) The perpendicularity between the bearing seating face and the thread axis of the bearing locknut on the
ballscrew, or the parallelism between the opposite faces of the locknut is out of tolerance causing the bearing to
tilt. The thread for bearing lock nut and the seating face of a bearing in the ballscrew journal should be machined
in one setting to ensure the perpendicularity. It is even better if they can be ground.

(3) Two lock nuts and a spring washer should be used in the bearing installation to prevent them from getting loose
in operation.

5. The ball nut housing or the bearing housing is not rigid enough :

The ball-nut-mounted housing or the bearing-mounted housing may deflect under components’ weight or
machining load if it is not rigid enough. The test illustrated in Fig A-4 (d) can be used to check the rigidity of the ball-nut-
mounted housing. Similar test can be used to check the rigidity of the bearing-mounted housing.

6. The ball nut housing or the bearing housing is not mounted properly :
(1) Components may become loose due to vibration or lack of locating pin(s). Solid pins instead of spring pins
should be used for locating purpose.
(2) Ball-nut-seated screws are not seated firmly because the screws are too long or the thread holes on housing are
too short.
(3) Ball-nut-seated screws become loose due to vibration and lack of a spring washer.
7. Parallelism or flatness of the housing surface is out of tolerance :

In a machine assembly, a shim bar is frequently located between the housing location surface and the machine body
for adjustment purpose. The clearance of table movement may vary at different locations if the parallelism or flatness of
any matching component is out of tolerance no matter they are ground or scraped.

8. The motor and the ballscrew spindle are not assembled properly :
(1) There will be a relative rotation between the motor shaft and the ballscrew spindle if the connecting coupling is
not installed firmly or the coupling itself is not rigid enough.
(2) Driving gears are not engaged properly or driving mechanism is not rigid. A timing belt should be used to prevent
slipping if the ballscrew is to be driven by a belt.
(3) Key is loose in the groove. Any inappropriate match among the hub, key, and key seat may cause these

components to generate backlash.

A2-2 Unsmooth operation
1. Defects from ballscrew manufacturing :

(1) The track surface of the ballscrew spindle or the ball nut is too rough.

(2) The roundness of the bearing balls, the ball nut or the ballscrew spindle is out of tolerance.

(3) The lead or the pitch circle diameter of the ball nut / the spindle is out of tolerance.

(4) The return tube is not attached to the ball nut appropriately.

(5) Uneven bearing ball size or hardness. The above problems should not be found in the manufacturers of top
quality.

2. Foreign objects enter the ball path :

(1) Packing material is trapped in the ball path. Various materials and anti-rust paper are normally used to pack
ballscrew units for shipment. It is possible to have these foreign materials or other objects trapped in the ball
path if proper procedures are not done while installing or aligning the ballscrew unit. This may cause the bearing
balls to slide instead of rolling or even cause the ball nut to jam up completely.

(2) Machined chips get in the ball track. The chips or dust generated during machining processes may be trapped in
the bearing ball track if wiper kits are not used to keep them away from the surface of the ballscrew unit. This

may cause unsmooth operation, deteriorate accuracy and reduce service life.
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3. Over-travel :

Over-travel can damage the return tube and cause it to collapse or even break. When this happens, the bearing balls
will not circulate smoothly. They may break and damage the groove on the ball nut or the ballscrew spindle under severe
circumstances. Over-travel may happen during set-up or as the result of a limit switch failure or a machine collision. To
prevent further damage, an over-traveled ballscrew should be checked or repaired by the manufacturer before it goes
back to service.

4. Damaged return tube:
The return tube may collapse and cause the same problems as mentioned above if it is hit heavily during installation.
5. Misalignment:

Radial load exists if the center line of the ball nut's housing and the screw spindle’s bearing support housing are
not aligned properly. The ballscrew unit may bend if this misalignment is too big. An abnormal wear may still happen
even if the misalignment is not significant enough to cause a noticeable bending. The accuracy of a ballscrew unit
will deteriorate rapidly if it is misaligned. The higher the preload is set in the nut, the more demanding the alignment
accuracy is required in the ballscrew.

6. The ball nut is not mounted properly on the nut housing:

Eccentric load exists when the mounted ball nut is tilted or misaligned. If this is the case, the motor current may
fluctuate during rotation.

7. Ballscrew unit is damaged during transportation

A2-3 Fracture
1. Broken bearing ball :

Cr-Mo steel is the most commonly used material for bearing balls. It takes about 1,400kg (3,080LB) to 1,600kg
(3,520LB] to break a steel ball of 3.175 mm (1/8 in) diameter. The temperature of an under-lubricated or non-lubricated
ballscrew raises substantially during operation. This temperature raise could make the bearing balls brittle or break
which cause damage to the grooves of the ball nut or the ballscrew spindle consequently.

Therefore, lubricant replenishment should be considered during the design process. If an automatic lubricating
system is not available, a periodical grease replenishment should be scheduled as part of maintenance program.

2. Collapsed or broken return tube :

Over-travel of the ball nut or an impact on the return tube could cause the return tube to collapse or break. This
may block the path of bearing balls and cause them to slide instead of rolling and break eventually.

3. Ballscrew spindle end breaks :

(1) Inappropriate design: Sharp corners on the ballscrew spindle should be avoided to reduce local stress
concentration. (Fig. A2) shows some of the appropriate screw end designs.

(2) Bend of screw spindle journal: The seating surface of the bearing of the ballscrew and the thread axis of the
bearing’s lock nut are not perpendicular to each other or the opposite sides of the lock nut are not parallel to
each other. This will cause the end of screw spindle to bend and eventually break. The amount of deflection at
the end of the ballscrew spindle (Fig A-3) before and after the bearing’s lock nut being tightened should not
exceed 0.01 mm (0.0004 in).

(3) Radial force or fluctuating stress: Misalignment in the ballscrew installation creates abnormal fluctuating shear

stress and causes the ballscrew to fail prematurely.
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ARC CORNER < OO

Fig A-2 The design of ballscrew spindle end Fig A-3 The Deflection of Ballscrew Spindle

A3 Locating the Cause of an Abnormal Backlash

The following measurement procedures can be performed to locate the cause of an abnormal backlash in the

ballscrew installation.

1. Glue a gauge ball in the center hole at one end of the screw spindle. Use the flat plate of a dial indicator to check
the axial movement of this gauge ball in axial direction while rotating the screw spindle (Fig A-4(a]). The
movement should not exceed 0.003mm (0.00012 in), if the bearing hub, the ball nut, and the ball nut housing are
all installed properly.

2. Use a dial indicator to check the relative movement between the bearing housing and the bearing seat while
rotating the ballscrew (Fig A-4(b)). Any dial indicator reading other than zero indicates that either the bearing hub
is not rigid enough or it is not installed properly.

3. Check the relative movement between the machine table and the ball nut housing (Fig A-4(c)).

4. Check the relative movement between the ball nut housing and the ball nut flange (Fig A-4(d)).

Contact the ballscrew manufacturer if an unsatisfactory backlash still exits while all the above checks are ok. The
preload or the rigidity of the ballscrew may have to be increased.

MACHINE TABLE

B

BEARING
HOUSING

jmn|
L
[l

(b)

BEARING SEAT

Fig. A-4 Locating the Cause of an Abnormal Backlash
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Company Date

Address

Telephone Fax.

Machine Type Application

Attached Drawing Yes ___ (Drawing No. ] No.

Please fill or check following items.

1. Load Condition
(a) Working Axial Load

Max. kgf , at rpm for % of operation time
Normal. kgf , at rpm for % of operation time
Min. kgf , at rpm for % of operation time
(Total of operation time ratio should be 100%])
(b) Max. Axial Static Load kgf
(c) Deviated Load, if any (Please avoid this load condition, if possible)
Radial Load kgf Moment Load kgf-cm

2. Operation Conditions

(a) Stroke mm , Motor power used kw

(b) Life Expectancy x10 6 revs, km, hr

(c) Rotation Shaft Nut

(d) Mounting Method Mounting Span mm
(e) Shock/Vibration: Smooth Normal Vibration

3. Main Dimensions

(a) Screw Shaft 0.D. mm Turning Direction: R L

(b) Lead mm(Pitch mm)] No. of Starts

(c) Total Length mm Effective Threaded Length mm
(d) Nut Type Seal

(e) Support Bearing: Ball Roller

4. Lead Accuracy, Axial Clearance, Preload and Stiffness

(a) Target Point of Accumulated Lead Tp: mm

(b) Accuracy Grade (Lead Deviation: mm/300mm)
(c) Axial play mm max.

(d) Preload kgf (or Drag Torque kgf-cm)

(e) Nut Stiffness Kn kgf/um

5. Other Conditions
(a) Lubrication: Grease oil

(b) Ambient Temperature Llec O°F
(c) Special Conditions
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Request for quotation

Customer Name: Date:
Address: Phone:
Country:
Desired Delivery Date: Delivery Point:
Type of Ball Screw: (1) Quantity:
(2) Quantity:

Required Specifications:
(1) O Single Start [J Double Start [ Triple Start [ Four Start (" Customer Special Requirement A

(2) Direction of Turn: CJRight [ Left
(3] Shaft Diameter:

(4) Lead:

(5) Circuit:
(6] Nut Type:
(7) OlInternal [ External [JEndcap
(8) Thread Length:
(9) Overall Length:

(10) Accuracy Grade:
(Lead Deviation: mm/300mm)
(11) Speed: rpm

(12) ORolled [Ground
* Please refer to HIWIN catalog P.36 for nut information.

@ Please answer the following questions.

Your kind answers would be very helpful in preparing quotation promptly.

(a) In what kind of application is this ballscrew used ?

(b] Is this ballscrew used for the X, Y, or Z axis? Vertically or horizontally ?

(c) How many ballscrews are needed for each machine and what is the annual requirement ?

(d] If this is not a new project, whose ballscrews are you using currently ?
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HIWIN.

Linear Motion Products & Technology

HIWIN TECHNOLOGIES CORP.
No. 46, 37th Road,

Taichung Industrial Park

Taichung 40707, TAIWAN

Tel: +886-4-23594510

Fax: +886-4-23594420
www.hiwin.com.tw
business@mail.hiwin.com.tw

HIWIN JAPAN

*KOBE

3F. Sannomiya-Chuo Bldg.
4-2-20 Goko-Dori. Chuo-Ku
KOBE 651-0087, JAPAN
Tel: +81-78-2625413

Fax: +81-78-2625686
www.hiwin.co.jp
info@hiwin.co.jp

HIWIN USA

1400 Madeline Lane
Elgin, IL. 60124, U.S.A.
Tel: +1-847-8272270
Fax: +1-847-8272291
www.hiwin.com
info@hiwin.com

*SILICON VALLEY
Tel: +1-510-4380871
Fax: +1-510-4380873

HIWIN GmbH
Briicklesbiind 2, D-77654
Offenburg, GERMANY
Tel: +49-781-93278-0
Fax: +49-781-93278-90
www.hiwin.de
infoldhiwin.de

HIWIN SCHWEIZ
Einsiedlerstrasse 535

8810 Horgen, SWITZERLAND
Tel: +41-43-3550330

Fax: +41-43-3550331
www.hiwin.ch

info@hiwin.ch

HIWIN CZECH
Kastanova 34

CZ 62000 Brno,
CZECH REPUBLIC
Tel: +420-548-528238
Fax: +420-548-220233
www.hiwin.cz
info@hiwin.cz
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