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Introduction

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.

Technological Features of HIWIN Ballscrews

2.1 Characteristics of HIWIN Ballscrews

There are many benefits in using HIWIN ballscrews, such as high efficiency and reversibility, backlash elimina-
tion, 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 conven-
tional 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
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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 for 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.
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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 elimi-
nated 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 pre-
load 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 appli-
cation.

(3) High lead accuracy

For applications where high accuracy is required HIWIN’s modern facilities permit
the achievement of 1ISO, 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

Lead Aagle (Degrees)
far reversa transmissizcn

Gothic Type

Fig 2.3 Typical contact types for
ballscrews

Unlike the useful life of conventional screws 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 treat-
ment and manufacture,HIWIN's ballscrews have proved to be reliable and trouble free during the period of expected
service life. The life achieved by any ballscrew depends upon several factors including design, quality, mainte-
nance, 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.
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For machine tool applications it is recommended that the life at average axial load should be a minimum of
1x10¢ revs (or 250,000 meters). High quality ballscrews are designed to conform with the B rating (i.e. 90% probabil-
ity 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.
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Fig 2.4 Balltrack checking by HIWIN profile tracer
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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 advan-
tages, i.e. fast response, no leakage, no filtering, energy savings and good repeatability.

Fig. 2.6 illustrates the typical mechanism for synchronizing four ballscrews. Where the hydraulic or pneumatic
one, if used, would be much more complex.

S
STAR RADE O
",

JALIRCREW AZSCMO_Y

I
‘

Fig 2.6 Typical mechanism of synchronization

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 cut-
ting machine, boring machine, special purpose 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, 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, missile fin actua-
tor, etc.

7. Miscellaneous : Antenna leg actuator, valve operator, etc.
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3. Classification of Standard Ballscrews

[ 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 spin-
dles which are available.

[ 3.2 Nut Configuration

(1) Type of return tube design

HIWIN ballscrews have three basic ball recirculation designs. The first, called
the external recirculation type ballscrew, consists of the screw spindle, the ball  Fig 3.1 External recirculation type nut
nut, the steel balls, the return tubes and the fixing plate. The steel balls are intro- with return tubes
duced into the space between the screw spindle and the ball nut. The 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 Fig 3.2 Internal recirculation type nut
make only one revolution around the screw spindle. The circuit is closed by a ball with return caps
return cap in the nut allowing the balls to cross over adjacent ball tracks. Since the
ball return caps are located inside the nut body, this is called the internal recircula-
tion 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 recircula-
tion 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 Fig 3.3 Endcap recirculation type nut
within the nut length. Therefore, a short nut with the same load capacity as the with return system
conventional design can be used.

Table 3.1 HIWIN standard ballscrew spindle and lead Unit; mm

Type Miniature Regular High Lead Super High Lead

lead
dia.

=
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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 classi-
fied 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)
| | 1 | | 1
Internal Return Cap ()  External Return Tube  Endcap (H) Internal Return Cap ()  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.
» 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 ball-
nut 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:

- o O

T : 1.0 turn per circuit
For end cap type design:

U : 2.8 turns per circuit (high lead)

N . Fig 3.4 Circuit for external return tube
S : 1.8 turns per circuit ( super high lead) 9

V : 0.7 turns per circuit ( extra high lead)

Example :

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

has 2.5 turns.

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.

HIWIN recommends that number of circuits for the external type
design be 2 for 2.5 or 3.5 turns (thatis, B2orC2), and3, 4or6
circuits for the internal type. Those shapes are shown in Fig. 3.4 and
Fig. 3.5.

Fig 3.5 Circuit for internal return cap
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3.3 Spindle End and Journal Configuration

4 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 config-
uration are shown as follows Fig. 3.6.

4 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

d5 g Recommended Bearing
Model | d1 |(h5)| d6 d7 d8 E|L3|L4 | L5|L6 L7 |L8|L9 | L10|L11|L12|L13 > L i 1v.v

} h7 bxtl DIN 625 628

i6 DIN 625 -
10 |10 | 8 | 7.6 |M8x0.75| 6 | 6 |16 | 7 | 29 | 26 |09 39 |50 | 56 | 18 | 10 | 12 | 3.0x1.8| 608 738B
12 |12 | 8 |76 |M8x0.75| 6 | 6 |16 | 7 | 29 | 26 |09 39 |50 | 56 | 18 | 10 | 12 | 3.0x1.8| 608 738B
14 |14 | 10 | 9.6 [M10x0.75| 8 | 8 | 20 | 9 | 37 | 34 |1.15 45 |54 | 62 | 20 | 10 | 14 | 3.0x1.8| 6200 7200BTVP
16 | 16 | 12 (115 M12x1 | 10 | 8 | 21 | 10 | 41 | 38 |1.15 46 |56 | 66 | 20 | 10 | 14 | 4.0x2.5| 6201 7301BTVP
20 |20 | 15 (14.3| M15x1 | 12| - | 22 | 11 | 47 | 44 (115 55 |70 | 84 | 25 | 13 | 16 | 5.0x3.0| 6202 7202BTVP
25 | 25 | 17 (16.2| M17x1 | 15| - | 23 | 12 | 49 | 46 |1.15 56 |72 | 86 | 25 | 13 | 16 | 5.0x3.0/ 6203 7203BTVP
28 |28 |20 |19 | M20x1 | 16| - | 26 | 14 | 58 | 54 |1.35 68 |82 |100| 28 | 20 | 18 | 6.0x3.5| 6204 | 7602020TVP
32 |32 |25 |239|M25x1.5| 20 | - | 27 | 15 | 64 | 60 [1.35/ 79 | 94 | 116 | 36 | 22 | 26 | 7.0x4.0| 6205 | 7602025TVP
36 |36 | 25 [23.9|M25x1.5| 20 | - | 27 | 15 | 64 | 60 [1.35/ 79 | 94 | 116 | 36 | 22 | 26 | 7.0x4.0| 6205 | 7602025TVP
40 | 40 | 30 |28.6| M30x1.5| 25 | - | 28 | 16 | 68 | 64 |1.65| 86 102|126 | 42 | 22 | 32 | 8.0x4.0| 6206 | 7602030TVP
45 | 45 | 35 |33.3|M35x1.5| 30 | - | 29 | 17 | 80 | 76 |1.65| 97 |114 |148| 50 | 24 | 40 |10.0x5.0| 6207 | 7602035TVP
50 | 50 | 40 | 38 | M40x1.5| 35 | - | 36 | 23 | 93 | 88 [1.95|113 |126 |160| 60 | 24 | 45 |12.0x5.0| 6308 | 7602040TVP
55 | 55 | 45 [42.5/M45x1.5| 40 | - | 38 | 25 | 93 | 88 |1.95 125 (138|168 | 70 | 24 | 50 |14.0x5.5| 6309 | 7602045TVP
63 | 63 | 50 | 47 |M50x1.5| 45| - | 33 | 27 | 102 97 | 2.2 /140 |153 | 188 | 80 | 27 | 60 |14.0x5.5| 6310 | 7602050TVP
70 | 70 | 55 | 52 |M55x2.0 | 50 | 10 | 44 | 29 | 118 | 113 | 2.2 /154 |167 |212| 90 | 27 | 70 |16.0x6.0, 6311 | 7602055TVP
80 | 80 | 65 | 62 | M65x2.0 | 60 | 10 | 49 | 33 | 132|126 | 2.7 |171 |184 | 234 | 100| 30 | 80 |18.0x7.0/ 6313 | 7602065TVP
100 [100| 75 | 72 | M75x2.0 | 70 |10 | 53 | 37 | 140|134 | 2.7 | 195 |208 | 258 | 120 | 30 | 90 |20.0x7.5| 6315 | 7602075TVP

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

0}

DIN B25 DN B28 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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Design and Selection of HIWIN Ballscrews

41 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 hous-
ing 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).

Racicl loan torens load
—
1
%

Ly
o 7 7T
hrrrr i,

7
. I s
i T

£1

15 .n.ﬂ..]'\.r\.
ey iy
g A AU

Fig 4.2(a) Unbalance load caused by misalignment of the support bear-
ings and nut brackets, inaccurate alignment of the guide sur-
face, inaccurate angle or alignment of the nut mounting surface
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Fig 4.2(b) The effect on service life of a radial load caused by misalignment

Keep cll parts clean.

Fig 4.1 Carefully clean and protect

Fig 4.3 Carefully protect the nut

(3) To achieve the ballscrews’ maximum life, recommends the use of antifriction bearing oils.Oil with graphite and M,S,
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).
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(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).

Duslex Dr Triplex DTF Quadruplex DTDF Quacruplex 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 assem- i L) THF Eh
bly (Fig 4.5). o

Fig 4.5 A dog stopper to prevent the nut from

(7) In environments contaminated by dust or metallic debris,
over travelling

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 i
modifications are needed (Fig 4.6). I

i
(8) If you select an internal recirculation type or an endcap recircula- Fig 4.6 Ballscrew protection by telescopic or
tion type ballscrew, one end of the ball thread must be cut through bellow type covers
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).

= 1man

U

&
v
g

Il

= 1

fr _'L

Fig 4.7 Special arrangement for the end jour-
nal of an internal recirculation screw

(9) After heat treating the ballscrew spindle, both ends of the ball- =
tracks 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. - -

] N

(10) Excessive preload increases the friction torque and generates T
heat which reduces the life expectancy. But insufficient preload ‘| I ]‘ﬂ\‘“\‘\‘\‘\l\‘\‘\‘\‘\|\‘\‘\‘\‘\‘\ j
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 (10¢
revs).

Fig 4.8 The heat treatment range of the
ballscrew spindle

(11) For an internal recirculation nut, when the nut needs to be disas-
sembled 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.

Fig 4.9 The method of separating the nut
from the screw spindle
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(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).

Fig 4.10 Chamfer for seating the face of
bearing end.

| ///Z‘f}’ N/Jﬁ/}ao

FO.4X0.2DINS09

in Fig 4.10

4.2 Ballscrews Selection Procedure

FO.6X0.3DINSOY

F1X0.2DINS09

Fig 4.11 Suggested chamfer dimension per DIN 509 for the "A" dimension

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 formu-
la, and (C) find the best ballscrew parameters which can be met for the design requirements.

Table 4.1 Ballscrew selection procedure

step 1 Positioning accuracy

Step 2
(2) Rapid feed rate (Vmax)

Step 3 Total travel distance

(1) Load condition (%)

Step 4
(2) Speed condition (%)

Step 5

(1) Service life expectancy
(2) Mean axial load
(3) Mean speed

Step 6

(1) Basic dynamic load
(2) Ballscrew lead

Step 7 (3) Critical speed

(1) Ballscrew diameter
(2) Nut type

(3) Preload
(4) Dynamic load

Step 8

(1) Surrounding temperature

Step 9
T (2) Ballscrew length

(1) Stiffness of screw spindle
(2) Thermal displacement

(1) Max. table speed
(2) Max. rising time
(3) Ballscrew specification

Step 10

Step 11

Step Design operation condition (A)

(1) Max. speed of DC motor (Nmax)

Mean axial force (£1/5 C is the best)

(4) Speed limited by D,,-N value

Ballscrew parameter (B)
Lead accuracy

Ballscrew lead

Total thread length

Mean axial load
Mean speed

Preload

Basic dynamic load

Screw diameter and nut
type (select some range)

Stiffness
(check the best one via
lost motion value)

Thermal displacement and
target value of cumulative
lead (T)

Pretension force

Motor drive torque and
motor specification

Reference formula(C)

Table 5.2

a > Y max Vmax

- Nmax

Total length =
thread length +journal end length

Thread length =
stroke + nut length + 100 mm (unused thread)

M7 ~M10

M1

M13~M14

M31~M33 and dimension table

M34 ~M40

M41 and 4.6 temperature
rising effect

M45

M19~M28
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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 C6 grade. Geometric tolerances are different from those of pre-
cision ground screws (See Chapter 6). Since the outside diameter of the screw spindle is not ground, the set-up proce-
dure 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 classifica-
tions are described as follows: lead deviation, surface roughness, geometrical tolerance, backlash, drag torque variation,
heat generation and noise level.

HIWIN precision ground ballscrews are classified to 7 classes. In general, HIWIN precision grade ballscrews are
defined by the so called “e,," 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 toler-
ance in Table 4.2. Fig. 4.14 shows HIWIN'’s measurement result according to the DIN standard. Table 4.2 shows the accu-
racy 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 e, 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 dif-
ferent application fields.

(2) Axial play (Backlash) Table 4.2 HIWIN accuracy grade of precision ballscrew Unit: 0.001mm
. Accuracy Grade 0 1 2 3 4 5
If zero axial play ballscrews
esyr 3 4 4 6 8 8 8
(no backlash) are needed, preload
€300 35 5 6 8 12 18 23

should be added and the preload

drag torque is specified for testing Thrl(:‘eandgth ftem +E| e |+E| e [+E| e |*E| e |+E| e |*E| e |+E| e
purpose. The standard axial play of above | below

HIWIN ballscrews is shown in Table ) 315 435/ 6 5|6 | 6 12 8|12| 12/ 23|18/ 23 23
4.4.For CNC machine tools, lost 315 400 |5 /35 7|5 7|6 13|10 13 12 25 20 25 25
motion can occur in zero-backlash 400 500 6| 4 8! 5 8| 7|15 10|15 13|27 202726
ballscrews through incorrect stiff- 500 630 6 4,9 |6 9|7 |16 12|16 14|30 23|30 29
ness. Please consult our engineers 630 800 7, 5|10| 7 |10| 8 | 18| 13|18 |16 |35 | 25|35 31
when determining stiffness and 800 1000 | 8| 6 |11 | 8 |11 | 9 | 21| 15|21 | 17|40 | 27|40 | 35
backlash requirements. 1000 1250 9| 6 |13| 9 13 10 24| 16| 24| 19| 46 | 30 46 39
1250 1600 11| 7 |15 10 |15 |11 | 29| 18| 29 | 22 | 54 | 35 | 54 | 44
. 1600 2000 18| 11 1 18 |13 |35 21| 35| 25|65 40| 65 |51
(3) Geometrical tolerance 2000 | 2500 22|13 |22 | 15| 41| 24| 41| 20| 77 | 46 | 77 | 59
It is crucial to select the 2500 | 3150 26 15 26 | 17 | 50 29| 50 34| 93 | 54 | 93 | 69
ballscrew of the correct grade to 3150 4000 30 | 18 |32 | 21 | 60 | 35| 62 | 41 |115| 65 |115| 82
meet machinery requirements. 4000 5000 72 | 41| 76 | 49 |140| 77 | 140 99
Table 4.6 and Fig 4.15 are helpful 5000 6300 90 | 50 /1100 60 |170| 93 |170 119
for you to determine the tolerance 6300 8000 110 | 60 |125| 75 | 210|115|210|130
. . 8000 10000 260|140 260 | 145
factors, which are based on certain 10000 12000 320 1170 | 320|180

required accuracy grades.




Table 4.4 Standard combination of grade and axial play
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Unit: 0.001mm
Grade 0 1 2 3 4 5 6
Axial Play 5 5 5 10 15 20 25
Table 4.3 International standard of accuracy grade for ballscrews Unit: 0.001mm
Grade 0 1 2 3 4 5 6 7 10
1SO,DIN 6 12 23 52 210
€300 JIS 3.5 5 8 18 50 | 210
HIWIN 35 5 6 8 12 18 23 50 210
®T,: Target point of accumulated lead.
This value is determined by customers’
Aocaracy Usetul Path different application requirements.
+ r r~ | L Norminal Load ®E,: Total reference lead deviation.

Maximum deviation for accumulated ref-

P
R .
Accarru aled /-\-_*4‘}«\__ e BOSICI_ Lecd
Cftective Lecd / “-..\\
7 i
_.’
J’

Rea accul mulqted

cimgle TS Referenze Lead

Fig 4.12 HIWIN lead measuring curve of precision ballscrew

Scoumnalotes

T
’ erence lead line over the full length.

we,,: Single lead variation.
E. wE, : Real accumulated reference lead mea-
sured by laser system.
we,: Total relative lead deviation.
Maximum deviation of the real accumu-
lated lead from the real accumulated ref-
erence lead in the corresponding range.
#e,,,: Lead deviation over path of 300mm.
The above deviation in random 300 mm
within thread length.

[T L BNV N N

%
R
ward

st T ] e

Tasal Toreac lemqth |

Useihr potk La

Sevatior

Leac

Fig 4.13 DIN lead measuring curve of precision ballscrew

® e, (E,): 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.

# c (T,): Path compensation over useful path Lu.
Selection parameter. This value is determined
by customer and maker as it depends on differ-
ent application requirements.

® ¢, (E,): Mean travel deviation.

® V. (e,): Lead variation over useful path Lu.

® Vy,(€5000): Lead variation over path of 300 mm.

®V,. (e,y): Lead variation over 1 rotation.
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Auverage  eas deval’oe avor uselul palle o

G0 qncr AT AL 10

Lu 112500
S -0.0350 &
e, | 0.0740

_spp Caal - 0200

L4 eoa (Ea) .
Lead deviation over useful thread
length relative to the nominal deviation.
(This measurement is made according to
DIN standard 69051-3-1).

C(T)-ep (Ep)<epa(Ea)<C(T)+ep(Ep)

ceod varialon owves paloo ol A0

e 40 Ly
R | |
e,
— GG el
I
=150 RN
.
| nzsoo |
Looa 0.0120
0.0040
.

V300a(€300a)

Relative lead variation in random
300mm length within thread length.
(This measurement is made according to DIN
standard 69051-3-3).

V300a(€300a) <V300p(€ 300p)

leca warinlicn cver ase®s poalbk o

d -
Yup

= Vua (ea) :
Total relative lead variation over useful
thread length.

(This measurement is made according to DIN stan-
dard 69051-3-2).

_cad woriolicn over ©oralation

30—
v —= ——+——+ f—+——+
24 0 d3 AD SECO 362 T 4.0 M6 2R v Ial
=-10.01 <+
15 -
=20 T+
280+
Lu 1125.00 A
g Hb 5
n vitn 0.0120 B . =
vore | 0.004G Zmaad |'E
-

V27Ta(e2na) :

Single lead variation over 27

(This measurement is made according to DIN
standard 69051-3-4).

V27‘[a(e27Ta)5V27Tp(eZITp)

Fig 4.14 Lead accuracy measuring chart from dynamic laser measurement equipment according to DIN 69051 standard

]
=

[ e
[
2ce

¥

Dearing
seot : L
d |—2lj£—|
- L2 4 -1 ] I

T

s S
= T |0
2]
k1
Ado
T
¥
kenrng ‘
sl i
Ade
1 -2

Fig 4.15 Geometrical tolerance of HIWIN precision ground ballscrew



Table 4.5 Recommended accuracy grade for machine applications

CNC Machinery Tools

Application grade

Lathes

Milling machines
Boring machines

Machine Center

Jig borers

Drilling machines

Grinders

EDM

Wire cut EDM

Laser Cutting Machine

Accuracy grade

2

3

4

B

7

PR1

PR2

PR3

General Machinery

Punching Press

Single Purpose Machines
Wood working Machine
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

<[X|N[<|X <|C[<|X N|<[X <|X N[<[X N|<|X N|[<[X N<[X N|X 0O—X>

HIWIN.
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Table 4.6 Tolerance table and measurement method for HIWIN precision ballscrews

T1: True running deviation of external diameter rela-
Ls_Ls_Ls tive to AA’ (This measurement is made according
to DIN 69051 and JIS B1192)
T 3 Nominal |2 To[um]
R l!ll‘\ Il ll“l\ II I“\‘ _ Diameter | €nce wlH
E T A ARIRIRIRIN AR RRIRRLAL for HIWIN tolerance class
do (mm) |length
above (upto | 15 |o| 1| 2| 3| 4| 5| 6|7
6 12 | 80
| | 12 25 | 160
o I IJI." I 25 | 50 | 315 |20|20| 20| 23| 25| 28| 32 | 40
2do A A 2do 50 | 100 | 630
] 100 | 200 | 1250
t Tonsc[ M ]
Lt/do (for Lt=4L5)
Ls _Ls
for HIWIN tolerance class
A A above | upto [0 |1 | 2|3 | 4|56 |7
a 40 |40|40| 40| 45| 50 | 60 | 64 | 80
= H 40 60 60| 60| 60| 70 | 75 | 85 96 (120
£ 60 80  [100|100|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 DIN 69051
and JIS B1192)
IMP_A
Nominal |"€fer- Top [ um ]
Diameter| ence (forL,<Lr)
H (o]
== A N do (mm) |length for HIWIN tolerance class
1 ] \NMM =
— | H WHW“HHH" 1] __,_ above|upto| Lr |0 | 1|2 |3|4|5|6]|7
i HLL 6 | 20|80 |6|8|10|11|12|16|20|40
——=t1 it o 20 | 50 |125| 8 | 10| 12| 14|16 | 20|25 |50
240 240 50 | 125/ 200|10| 12| 16|18 |20 | 26 |32 |63
L = 125(200(315| - | - | - | 2025|3240 |80
if Li>Lr, then tZaSTZplI}l
r
T3: Coaxial deviation relative to AA’
(This measurement is made according to DIN
MP D 69051 and JIS B1192)
IMP_A
- r Nominal | "efer- T [ UM ]
|T| Diameter | ence (for L, = Lr)
3 == do (mm) (length for HIWIN tolerance class
g 14 s - —
8 11t 3 LA A ‘ — above|upto| Lr [O| 1|2 |3 |4|5|6]7
é 6 | 20(8|4|5|5|6|6|7]|8]|12
——h it H 20| 50|125|5|6| 6| 7|8 9|10|16
A ‘J 50 | 125|200| 6 | 7| 8 | 9 |10 11 |12]20
2do 2do L 125/200(315| - | - | - | 10|12 |14 |16 |25
. L,
if L,>Lr, then t3aST3pD
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IMP_A
IMP_B
IMP C
- o
| : -
E— - - = F!
| | ! . N
| L[ T ¢ ‘ iy .!J |
I I A A |
d 2do 2do
IMP_A
!=“_ EE' 38 . _!
- iy i F
I 0 b :
1
! L ¥’ |
| £ e gy B
B B |
2do 2do
IMP_A
= ey
2do
IMP_A
1
e e [
7z - TIEHEET ‘lll‘lll‘lll‘lll““lllnll“l‘lll‘l‘l“‘ll‘lll“l‘lll [<]
é 7 |
AT AT 2 =t
2do Lr 2do

T4 :

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

Nominal
Diameter
do (mm)

above | up to)

6 | 63
63 | 125
125 | 200

T [ m]
for HIWIN tolerance class

o~ W
oubh »
oo v U
oo o

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

Nut Flange
Diameter
do (mm)

above

- 1 20
20 | 32
32 | 50
50 | 80
80 | 125

125 | 160
160 | 200

up to

200 | 250

T [pm]

for HIWIN tolerance class
1 2 3 4 5|6 |7
6 |7 8 |9 10|12 14
6 |7 8 |9 10|12 14
7 |8 8 |10 |11 |15 18
8 |9 |10 |12 |13 |16 18
9 (10 |12 |14 |15 |18 20
10 |11 |13 |15 |17 |19 |20
11 |12 |14 |16 |18 |22 |25
12 114 |15 |18 |20 |25 |30

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

Nut Flange
Diameter
do (mm)

above | up to

- 20
20 | 32
32 | 50
50 | 80
80 | 125

125 160
160 | 200
200 | 250

Tep [ UM ]
for HIWIN tolerance class
1 2 3 4 5|6 |7
6 |7 9 |10 12 |16 |20
7 |8 10 {11 |12 |16 |20
8 (10 |12 |14 |15 |20 25
10 |12 |15 |17 |19 |25 |30
12 116 |20 |24 |22 |25 |40
13 |17 |22 |25 | 28 |32 |40
16 |20 |22 |25 | 28 |32 |40
17 |20 |22 |25 |28 |32 |40

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

Mounting
basic length
(mm) Lr
above | up to

- |50
50 100
100 200

0
5
7

T, [ UM ]/100mm
for HIWIN tolerance class

112 |3 |4 |5 |6 |7

6 7 8 9 |10 |14 |17
8 9 |10 12 |13 |15 |17
10 |11 |13 |15 17 |24 30




HIWIN.

18 S99TE10-0310
4.4 HIWIN Preload Methods

The specially designed Gothic ball

=) 4t
track can make the ball contact angle 2 2 N
around 45°. The axial force Fa, which ~| 3
comes from an outside drive force or Fa{or P) 5ls
. . . B o »
inside preload force, causes two kinds of wle o

backlash. One is the normal backlash, Sa,
caused by the manufacturing clearance
between ball track and ball. The other is

/ deflection

Jaxs Sa Al

———————,
Fa{or P}

the deflection backlash,~ ¢, caused by
the normal force Fn which is perpendicu-
lar to the contact point.

The clearance backlash can be elimi-
nated by the use of an preload 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.

Fig 4.16 Gothic form profile and preloading relation

(1) Double nut preloading _
Tension preloading Compression preloading

Preload is obtained by inserting a SPACER

spacer between the 2 nuts (Fig. 4.17). BPACER —1

“Tension preload” is created by inserting , "

an oversize spacer and effectivel ush- tensian load tension load campression load compression load

. p .y p . ~ -

ing the nuts apart. “Compression pre- S @—’,Z‘lrr ,—[&,—(\)—@ - o ==Y el

load” is created by inserting an undersize | || IR iy 1 h | L ! ‘|| || L h ol | | H ||I‘ iN | " ||
Lot e i g e b e g

spacer and correspondingly pulling nuts ——*-
together. Tension preload is primarily Fig 4.17 Preload by spacer

used for precision ballscrews. However,

compression preload type ballscrews are also available upon your request. If pretension is necessary to increase stiff-
ness, 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 preloadin
@) 9 P 9 i e

‘enigion oo Tension oac

There are two ways of preloading Lead Lead lead Lesc+d _ead

a single nut. One is called “the over- !
sized-ball preloading method”. The -
method is to insert balls slightly larger f,zf / / n”t / ,47
than the ball groove space (oversized —>\_/\ \' Y \K;ﬁ\ e
balls) to allow balls to contact at four Sorew Srclt NN krfvi Shall AN N
points (Fig. 4.18).

The other way is called “The offset
pitch preloading method” as shown in

Tut

Fig 4.18 Preload by ball size Fig 4.19 Offset type preloading

Fig. 4.19. The nut is ground to have a & value offset on the center pitch. This method is used to replace the traditional
double nut preloading method and has the benefit of a compact single nut with high stiffness via small preload force.
However, it should not be used in heavy duty preloading. The best preload force is below 5% of dynamic load (C).



(3) Preload calculation

E

: ﬂ ..............................................................................
P=2s &

P : preload force (kgf)
Fon: Mean operating load (kgf)
(Ref. M8~M10)

Preload drag torque (Fig. 4.20)

T, : preload drag torque (kgf-mm)
P : preload (kgf)

¢ :lead (mm)

Ke: preload torque coefficient

K, %-hQ (is between 0.1 and 0.3))

1
N., N. arethe mechanical efficiencies of the ballscrew.

(2) for common transmission (to convert rotary motion to linear motion)

_ tan(a) _ 1-putana
" tan(a+p) 1+ul/tana

HIWIN.
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| oo el

Fig. 4.20 : Preload drag torque measuring method
(according to JIS B1192)

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

_tan(a—B) 1—pu/tanc

n,= ano ]+‘utana .................................. M4
o=tan"' i
D, M5
B=tan™ I M6
. lead angle (degrees)

a

D,, : pitch circle diameter of screw shaft (mm)
¢ : lead (mm)

B :friction angle (0.17 °~0.57 °)

M 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.
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(2) Measuring conditions
1. Without wiper.

2. The rotating speed, 100 rpm.

3. The dynamic viscosity of lubricant, 61.2 ~74.8 cSt (mm/s) 40 C, thatis, 1SO 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.

minimum  torque

Ok

~ Ml— =7
G i

24221

a2

gl L

Fig 4.21 Nomenclature of drag torque measurement

maximum torque

=

(e

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

@:
(b) :
: Actual torque.
d):

: Variation value of actual preload drag

(©

(e)

®:
Lu:

basic drag torque.
Variation of basic preload drag torque.

Mean actual preload drag torque.
torque.

Starting actual torque.
Useful travelling distance of nut

Unit: = %

(E8)

Basic
Dragtorque
(kgf - cm)

Above Up To
2 4
4 6
6 10
10 25
25 63
63 100

0

30
25
20
15
10

1

35
30
25
20
15
15

2

40
35
30
25
20
15

3
40
35
30
25
20
15

4
45
40
35
30
25
20

5

50
40
35
30
25
20

6

60
50
40
35
30
25

Useful stroke length of thread (mm)
4000 mm maximum
Slender ratio < 40
Accuracy grade

7

40
35
30
30

0
40
35
30
25
20

40 < Slender ratio < 60
Accuracy grade

1
40
35
30
25
20

2
50
40
35
30
25

20

3

50
40
35
30
25
20

4
60
45
40
35
30
25

over 4000 mm

Accuracy grade

56/ 7/0/1]/2[/3/4/5 6
60 70 - |- - - - - |- |-
45/ 60 - |- |- |- [- |- |- |-
40| 45/ 45| - |- |- |40 4345 50
35 40 40| - - - 35 3840 45
30 35 35/ - - - 30 3335 40
2530 35/ - - - 25 2330 35

50
45
40
35

Note : 1. Slender ratio=Thread length of spindle/ Nominal spindle O.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,,

t
X — 4N Xi .....
- 100 2 100 s 100

n,, : average speed (rpm)
n : speed (rpm)

: % of time at speed n, etc.

# The average operating load F,,
(1) With variable load and constant speed

3]

1,
F B ox +F,, X2y + Fy X —-x
T I 100 I 100
F.. : average operating load (kgf) : F, : axial load

f,: operation condition factor
f,:  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

HIWIN.
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3
E

b2
\ nav nav

(3) With linear variable load and constant speed

. F;amin Xf})l +2XF;7max Xf;;Z

F, = T
n
I
Mne
- i et il [
£ SRR
N i
o
qx
T
2
)
vire ratic: A%
Lo M
100%

Fig 4.22 Equivalent speed

_ 3 3, t, 3 3
o = F x—x—xflerF x—xmxfp2+ﬁ,3x—

.............................................................................. M7

............................................................. M8
w1 N O M9
. 10 ;

........................................................................... MlO
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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 (%)
(Fo) (n) (t)
1 100 1000 45
400 50 35
3 800 100 20
Calculation
n,, =1000 x 22 +50 x> +100 %20 =487.5rpm  (ref.M7)
100 100 100
3
F,, = /100" x 1000 35 113 1400° x 2% 35 5117 +800° x— 20 20 L1 1P = 3185 kgf
\ 487.5 100 487.5 100 487.5 100

The resultant axial force, F,
For a single nut without preload

I:a = Fbm ...................................................................................... M11

For a single nut with preload P

Fa < Fbm F P e 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
® Service life represented in revolutions :

3
L:[CJ Xlo(v ................................................................. M13
F

a

L : Servicelifein running revolution (revolutions)
C : dynamic load rating (kgf) (10° rev)

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

F 3/2 3
Fbm(l)=P(1+ﬁj L(1)=( ¢ ]xlo6

Fbm(z) = Fbm(l) - Fbm L (2) — [ (o j % 106




L= [L(1)710/9 +L (2)710/9

]79/10

L : Servicelifein running revolution (revolutions)

P : Preload force (kgf)

(b) conversion from revolutions to hours :

_ L
" n,x60

L, : Servicelifein hours (hours)

n,,. average speed (rpm, Ref. M7)

(c) Conversion from travel distance to hours :

[ - L, x10° o |
) n, x60

L, : Running life (in hours)

L, : Running life (in distance, Km)

( : Ballscrew lead (mm per rev)

N, : Average running speed (rpm)

Table 4.8 Typical design service life for general application

Machine Type

Machine Tools
General Machinery
Control Mechanisms
Measuring Equipment
Aircraft Equipment

Service Life in Distance,
Ld (km)
250
100 ~ 250
350
210
30

(The above service life is calculated by the dynamic load rating for 90% reliability.)

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

L,=Lxf

I-hm = I-h X fr

with the reliability factor f, ( Table 4.9)

Table 4.9 Reliability factor for service life

Reliability %
90
95
96
97
98
99

f;

1
0.63
0.53
0.44
0.33
0.21

HIWIN.
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4 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, 318.5
= ﬁ =g - 114 kgf  (Assume zero backlash whenF,,, = 318.5 kgf)

F =F, +p=3185+114=4325 kgf (Ref formulaM1)

L=1L,Xn, x60=3500x487.5x60=1.02375x10° (revolutions)

L\"? 1. 100)"
ol =F(—6) —432.5%| LOBTXATN 003 kgr ¢ < rating
10 10
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.

4 Example45-3

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\!/3
FG=C+(%) =5674+(71X010J — 2966 kgf

6
Drive torque and drive power for the motor

(Friction force +
operation force)

*'ﬂl%‘lllllllllflllllulﬂllf 777777 ‘%ﬁ%ﬁ%%l

Gl
Motor - 1] =T
otor Ballscrew

T~ Gear1

-

Gear 2

Fig 4.23 Load operation by ballscrew

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)

5 xe
T, = 7”1 """"""""""""""""""""" M19 (b) Reverse transmission (to convert linear motion to rotary motion)
T, = Drivetorque for common transmission (kgf-mm) T = BXEXM M20
F, = Axial load (kgf) e
F, = F,, +UxW (for horizontal motion) n. = Mechanical efficiency (0.75 ~ 0.85, Ref. M4)
¢ = Lead (mm) T, = Torque for reverse transmission (kgf-mm)

N, = Mechanical efficiency (0.85 ~ 0.95, Ref. M3)
W = Table wight + Work piece weight (kgf)
M= Friction coefficient of table guide way (0.005 ~ 0.02)
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(c) Motor drive torque
For normal operation :

T, :(Ta +T, +Td)x% ............................................................................................................................. M21

2
Ty = Motor drive torque (kgf-mm)
T, = Friction torque of supporting bearing (kgf-mm)
T4 = 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=JOL e e e e st st s M22

T'a: Motor drive torque during acceleration (kgf-mm)
J: System inertia (kgf-mm-sec?)
a : Angular acceleration (rad/sec?)

27N g

O = —— e
601 M23

Ndif = rpm stage2 _rpmsagel
t. : acceleration rising time (sec)

2 N 2 2 2
Where J:JM+JGI+JG2 ﬂ +LW/;(&) ﬂ +K(£) ﬂ .................................. M24
N, 2g 2 N, g\2n) N,

= Motor inertia+ Equivalent gear inertiat+ Ballscrew inertia+ Load inertia
(Fig.4.23)
W, : Ballscrew weight (kgf)
D, : Ballscrew nominal diameter (mm)
g : Gravity coefficient (9800 mm/sec?)
Ju : Inertia of motor (kgf-mm-sec?)
Js: : Inertiaof driver gear (kgf-mm-sec?)

Jez & Inertiaof driver gear (kgf-mm-sec?)
Total operating torque :

TMa=TM+T‘a ..................................................................................................................................... M25
Tua - Total operating torque (kgf-mm)

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

1
J=—"111 RAL ....................................................................................................................................... M26
29 A

J : Discinertia (kgf e mm e sec?)

Py - Disc specific weight (7.8x10° kgf/mm?) for steel
R : Disc radius (mm)

L . : Disclength (mm)

g : Gravity coefficient (9800 mm/sec? )
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(d) Drive power
TP

Pd = max X NI’T‘ISX ......................................................................................................................... M27
974

P, : Maximum drive power (watt) safety

Tomex © Maximum drive torque (safety factor X T, - kgf-mm)
Npax : Maximum rotation speed (rpm)

(e) Check the acceleration time

ta = J )(277'\]7""'3)< I M28
T~ T 60

t, = Acceleration rising time

J = Tota inertiamoment

T =2XT,

Ty, = Motor rated torque

T, = Drivetorque 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) OZ-in ft- ¢ bf
1 10 9.8x10? 10 13.8874 7.23301%10”
0.1 1 9.8x10° 1.0x10° 1.38874 7.23301%10°
10.19716 1.019716x%10° 1 0.1019716 1.41612x10? 0.737562
102 103 9.80665 1 1.38874x10° 7.23301
7.20077%10° 0.720077 7.06155%10° 7.20077%x10* 1 5.20833%10°
13.82548 1.382548x%10? 1.35582 0.1382548 1.92x10? 1

¢ Example45-4

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

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 T, = 10 kgf-mm

Mechanical efficiency n,= 0.80

| W1
* F
-
G2
» +W1 :
~E— -4 b Lum'ﬁﬁ e 9 AR 4_
||||||||||||||||||% | | fr T T
H [ !
= |
? ! | |
] I
motor Gl
Fig 4.24 Milling process in the machine
Calculation
(1) Motor drive torque in normal rating condition :
n, :500><2—0+100x5—0+50><3—0:165 rpm  (Ref. M7)
100 100 100
F, =100 ,F, =300 ,F, =500
30
9 20 500 50 100 30 50
F,, =100’ X1X——x —=+300’ X I X — X — +500° X 1 X —x — =272 Kk
ey 100 165 100 165 100 165 & (Ref. M9)

P= % =110kg, (axial feed force = 300 kgf , Ref. M1)

F, = F,, +uW =272 + (200 + 100) x 0.02 = 278 kgf

;_FExe _ 278x10

- =553 kef-
“~2m, 27080 gfrmm - (Ref. M19)

><P><f,_0.2><110><10

T,=0.2
21 21

=35 kgf-mm (Ref. M2)

TM=(Ta+Th+7;)><%=(553+35 +10)><3—8=199 kgf-mm  (Ref. M21)

2

(2) Motor torque in acceleration operation :
() Inertia of motor

J,=————xwx7.8x107° x(25)* x200=0.1 kgf - mm - sec’
M= 5% 9800 (25 &

HIWIN.
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(1) Inertia of gear

2
N,
JGear(eq) = ‘]Gl + "GZ X []V])

2

4
Jy =———xax7.8%x107° x(@) x20=0.064 kgf mm-sec’
2x9800 2

1

s 240
2 2% 9800

4
X x7.8x107° x(T) x20=5.18 kgf-mm-sec’

J

Gear(eq

2
,=0.064+5.18x (%) =0.640 kgf-mm-sec’

(1) Inertia of ballscrew

2 2
Jratiserew = S x18x (E) (&j =0.064 kgf-mm-sec’
: 2 %9800 2 90

(IV) Inertia of load

2 2
‘]load = ﬂ X (L) X (&) =0.009 kgf mmn - SCC2
9800 \2xm 90

(V) Total inertia

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

(3} Total motor torque:

Ta=J -a=0.813x100=81.3 kgf-mm

Ty =T, +Ta=199+81.3=280 kgf-mm

(4} Drive power:
T, =2%280 =560 kgf-mm  (safety factor = 2)

560 %1500

P
4 974

=862 W=1.16 Hp

(5} Selection motor:
Select the DC motor rated torque : T,,>1.5T,,,
and maximum motor torque : Ty, >1.5T
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 « mm ¢ sec?

(6} Check the acceleration time:

T, = Fdx£+7;+7; X&=(100x10+10+35jxﬂ=81'3 kgf - mm
27, N, \2mx08 90

I3

a

vV

x1.5=0.53 sec

( 0.879 )X 27 %2000
300x2-81.3 60
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Buckling load

N,d}
F, =40720 (L,zj ......................................................................................................................... M29
1L A il M30
F. = Permissible load (kgf) fixed - fixed N;=1.0
F, = Maximum permissible load (kgf) fixed - supported Ny =05
d. : Root diameter of screw shaft (mm) supported - supported N, =0.25
L, : distance between support bearing (mm) Fixed - free N; = 0.0625
N; : Factor for different mounting types * 1kgf = 9.8N;1daN=10N

The buckling load diagram for different spindle diameter and support method is shown in Fig 4.25.

Critical speed

N :2_71)(108 X Mfdr ........................................................................................................................ M31
) Ly
Np = 0_8NC ........................................................................................................................ M32
N, = critical speed (rpm) fixed - fixed M, =
N, = Maximum permissible [oad (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).

}_P’ T 1:%"
8 5
i
. 5
PR
4 -
— IIC
—_ o
iy . N
A 9 -
.8
4 i ot
Ly 1 H
o 3 iy g
(5] 4 [% 2
!
3 — P
= .
= 2 -E Fa
o I
3
o
L) It
= 3 -
= q &
- 7
&) 5
5
4 o
X -
Fix * T - |
T4 R R SRDN K 3 4 & E7goI0
=S50 [ 1 L L.
F 5 4 53 7Fagy 2 I
i - = | |
P Pl ] Y 1N
Fs i 12 L T Y 503 a5 E
4 I. 1 I ITig—"roe | ] 1 ]
Fra-Bap s alv 3 3 3 5:isav - s
. 1 1 . .
P e 7 3 4 5E7EMD PR Loergih of Suirde [
FamTrme 11 L1 1 1 -
T s raaw 2 ¥ 1 v B ssoT ] s o4 h
, e e e | Fig 4.26 shows the critical speed for different screw
Vength o Spincle (Mo}

spindle diameter and length
Fig 4.25 Shows the buckling load for different screw
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,

Dm X N S 70,000 .................................................................................................................... M33

D,, : Pitch circle diameter (mm)

N : Maximum speed (rpm)

Ballscrew structure enhancement designed by HIWIN when D,-N value ranges from 70,000 to
150,000 . If D,-N value above 150,000 , 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, K,, and listed in dimension table of different nut type. The stiffness of the ballscrew is shown as :

LI B o
K, K, K,

K, : Total stiffness of ballscrew (kgf/pm)

The stiffness of the screw spindle is shown as :
K, = 67.4%’2 .................................................................................................................... M35
K, =16.8 B e M36
The s’[iffnessI chart is shown in Fig 4.28

dr : root diameter of screw spindle (MM)=D,, - D), eveeevereererrerrsssssssssieinnnees M37

D, : Diameter of ball (mm)

K, : Screw spindle stiffness (kgf/um)

K., : Nut stiffness (kgf/pum)

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 1/3
K = 08X K mo | e
n (O.IC) M38

K, : Stiffness of nut

K : Stiffnessin the dimension table

P : Preload

C : dynamic load on dimension table (10° rev)

Since the offest pitch type preloading method is single nut instead of double nut, it has a good stiff-
ness with a small preload force. The preload of the offset type nut is calculated by 10% of the dynamic
load by formula :

P 1/3
K = 0.8 X K | — | oo
: (oo vias
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Single nut with backlash is calculated when the external axial force is equal to 0.28 C, thus :

F 173
Kn =0.8><K( b j ........................................................................................................................... M40
2.8x0.1C

The axial stiffness of the whole feed system includes the stiffness of support bearings and nut mount-
ing table. The designer should consider the total stiffness carefully.

Ky : Support bearing stiffness

w

Kys : Ballscrew stiffness

0 -
—K, g 0 o
7 ‘ T
— 6
K, c 5 ]
S 4
Kot — K ~ 5
Knb x@
K, —~ .,
Q
| Kb Knr T_E;
Q 1
w 190
Ki: Total stiffness of machine feed system 5 e73
K, : Table mounting stiffness 2 2
£
=
<
=

K, : Balscrew spindle stiffness

K, : Ballscrew nut stiffness

K : Ball and balltrack stiffness L1

Fix—Fix .
K. : Nut-spindle stiffness by radial load 678910
Fix—Sup L
Fig 4.27 Stiffness distribution for ballscrew feed 2
system Length of Spindle ( mm )

Fig 4.28 Stiffness chart for ballscrew spindle

Thermal expansion
AL=11.6><1076><AT><LS ................................................................................................................. M4l

AL Thermal expansion of screw spindle (mm)
AT (°C) Temperature rise at screw spindle
L, : Total length of screw spindle (mm)

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.
Sy X EFG(MAX) KCO oo M42
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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& Example45-5
Ballscrew specification: 1R40-10B2-FSW-1000-1200-0.012 Lead ¢ =10 mm

Pitch circle diameter D,, = 41.4 mm Turns = 2.5x2

Ball diameter : 6.35 mm Lead angle a = 4.4

Root diameter d. = 34.91 mm Friction angle 3= 0.286"

Column load : fixed - supported Preload P = 250 kgf

Critical speed : fixed - supported Mean axial force F, = 700 kgf

Stiffness of bearing K, = 105 kgf/um N;=0.5; L, =1000 mm ; M,; = 0.692
Calculation

1. Buckling load F,

4t 4
& = 40720 % % — 30240 kgf (Ref. M29)

1

N,
F, = 40720 x —

F,=0.5%xF, =0.5x30240 =15120 kgf

2. Critical speed N,

0.692 x 34.90

N, =2.71x10%x -
] 1000

= 6545 rpm

N,=0.8xN, =0.8X6545 = 5236 rpm
3. Mechanical efficiency n (theoretical)
(I) Common transmission

n = tanot tan(4.396°)
' tan(a+B) tan(4.396°+0.286°)

=0.938 (Ref. M3)

(I1) Reverse transmission

_tan(@—p) _ tan(4.396°—0.286°) _ -, (Ref. M4)

: tano tan(4.396°)
4. Stiffness K
2 2

K = 1689 —168x 2 9035 kgf/ um p=250<0.1C(=537)
1000
1/3 1/3

“K, =0.8><1<(Lj :0.8><74><(A) =46 kgf/ um

0.1C 0.1x 5370

1111 1
LI U S S Y ST
K KK, 205 46 8 kef/ pim

5. Lost motion during axial force F,=700kgf

1 1 1 1 1
—_—=—t—=—+— =
K K K 12 105 K, =12.35 kgf/um
F 700 .
6/2= X = 124 =56 um=0.056 mm (each way) Total lost motion 4 =2x0.056=0.112 mm

If the preload increases to 2x250=500 kgf then K,=58 kgf/[um and K=15.1 kgf/um. Total stiffness
K=13.2 kgf/um and total lost motion d=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 stiff-
ness is sometimes more important than the nut stiffness. The best way to increase the stiffness of the sys-
tem 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 =0.061 mm. The difference is 51um

(45%).
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Material specification

Table 4.11 shows the general material used for HIWIN ballscrew. HIWIN also makes ballscrew from stainless
steel. Please contact us if you have special requirements.
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 4.11 Material Specifications

Steel specification
Item
BSI DIN AlSI JIS
spnde | ¥ | o | a0 | scwon
pindie EN19C ’
1.7228 4150 SCM445H
EN34 3310 SNCM 220(21)
Nut 1.6523 SCM420H
EN36
20 SCM415H
Ball EN31 1.3505 52100 SuUJ2
Table 4.12 General manufacturing range of HIWIN screw spindle vs. diameter and accuracy grade Unit: mm
6 8 10 |12 |16 |20 |25 |28 |32 |36 |40 |45 |50 |5 |63 | 70 | 80 | 100
Co 110 | 170 | 300 | 400 | 600 |700 {1000 |1000 (1200 (1300 |1500 (1600 |1800 |2000 (2000 |2000( 2000 | 2000
C1 110 | 170 | 400 | 500 | 720 (950 (1300 |1500 (1800 (1800 |2300 (2500 |3100 |3500 (4000 |4000( 4000 | 4000
C2 140 (200 | 500 (630 (900 |1300 (1700 |1800 |2200 (2200 |2900 |3200 (4000 |5000 (5200 |5500| 6300 | 6300
C3 170 (250 | 500 | 630 (1000 |1400 |1800 {2000 | 250 |3200 [3500 |4000 (4500 (5000 |6000 |7100{10000{10000
C4 170 (250 | 500 | 630 (1000 |1400 |1800 {2000 |2500 |3200 {3500 |4000 (4500 (5000 |6000 |7100{10000{10000
C5 170 (250 | 500 | 630 (1410 |1700 |2400 {2500 |3000 |3200 {3800 |4000 (5000 (5500 |6900 |7100{10000{10000
C6 400 |800 |1000 (1200 {1500 (1800 (2500 |3000 (3000 (4000 |4000 |4000 {5600 |5600 (6900 |7100|10000|10000
&y 400 |800 1000 [1200 |3000 |3000 (4000 |4000 |4500 4500 |5600 |5600 |5600 |5600 (6900 |7100]10000|10000

H 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.
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, Real Hardness (HRC) ’
Co=CoX fy, Jro = 60 <1

Real Hardness(HRC) ]2 <1

C'=Cxfy fa=( 0

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)
Spindle Induction Hardening 58-62

Carburizing

Nut or Induction Hardening 2E=EE

Ball 62-66

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 20| - [/ e LU i 0 e
ballscrew. /

(1) Preload

(2) Lubrication

(3) Pretension

(I ; l 1500 rpm
|
25 I H ; s 200 kgt

& o 500 rpm

5 MH‘*""‘*‘” 200 kgt

500 rpm
Pos 100 kgf
10 oA :

Temperature (°C )

Fig 4.29 shows the relation of working speed, preload and temper- — e
ature rise. Fig 4.30 shows the relation of nut temperature rise to pre- / o et et L.\
load friction torque. From Fig 4.29, Fig 4.30 and example 4.5-5, dou- . = Lﬁt‘
bling the preload of the nut will increase the temperature about 5 e | P
degrees, but the stiffness increase only by about 5% (few pm). L h.

R40-10-B2-FDW

o 60 120 180 240

Ti .
(1) Preload effect e .( ™)
A 1500 rpm with 200 kgf preload

To avoid any lost motion in the machine feed system, increasing the X: 1500 rpm with 100 kgf preload
rigidity of the ballscrew nut is important. However, to increase the rigidity [J: 500 rpm with 200 kgf preload
of the ballscrew nut, it is necessary to preload the nut to a certain level. O: 500 rpm with 100 kgf preload
Preloading the nut will increase the friction torque of the screw, mak- Fig 4.29 The relation of working speed,
ing it more sensitive to an increase in temperature during working period. preload and temperature rise
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 recommend-
ed 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, work-
ing 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 cSt at 40 'C
(ISO VG 32-68) is recommended for high speed lubrication (DIN
51519) and viscosity above 90 cSt at 40 °C (ISO VG 90) is recom-
mended 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 lubrica-
tion 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 replenish-
ing of the ballscrew lubricant is listed in Table 4.14.

(3) Pretension effect

When the temperature rises in the ballscrew, the effect of ther-
mal 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.

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/pm)
P; : Pretension force (kgf)
AL : Pretension value (um)

Start Friction Torque ( kgf-cm )

Temperature (°C)

Nut Temperature (°C )
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45

40

25
i /
20

Ball dia. : BB
Circuit 1 2.5X2
Speed : 2000 rpm
10 Stroke ;250 mm
Running time : 1.5 sec
Stop time 1 sec

Spindle dia
Lead

4 5

Preload Friction Torque ( kgf-cm )

Fig 4.30 The relation of nut temperature rise
to preload friction torque

diometer = 40 mm
lead =
preload = 200 kgf

10 mm

grease A ( 135¢St )

oil A ( 105¢St )

Grease B ( 37¢St )

oil B { 35¢St )

260 580

850

1160 1375

rpm

Fig 4.31 The influence of oil viscosity on the

30

20

0

friction torque

Not forced cooling /
i

/

//

Ballscrew Specification
Spindle dia. : #40
Lead 10mm
Preload 200 kgf
Operating conditions
Feed rate 10m/min
Stroke 500mm

T X
Forced cooling
Oil feed rate 1cc/3min
0 1

2

Operating hours (hr)

Fig 4.32 Ballscrew temperature rise with the
coolant and without the coolant

1570
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Table 4.14 : Inspection and replenishment of Lubricant

Lubrication ; . .
Method Inspection & Replenishment Guide

oil e Check the oil level and clean the contamination once a week.
! . . . -
= When contamination happens, replacing the oil is recommended.

= Inspect for contamination of chips every 2 or 3 months.
Grease = |f contamination happens, remove old grease and replace with new grease.
= Replace grease once a year.

hollow
screw
spindle Nut
condenser Prests%re W
evoparator  °ga iy ) S "
_ 6?: Wl Zass
T T U
[ 1
N — X axis
i Qil ret
i A N ® Ballscrew thermal
i .| ol inlet recorder
- | @@4{?
' | : JAN |
refrigerator Oil tank  thermal

e et B o sy M e ——o— >4 = =
B — (RIS

Fig 4.33 High accuracy machine tools with hollow ballscrew lubrication
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Specification lllustration

HIWIN manufactures ballscrews according to customer blueprint or specifications. Please read the following
information for understanding in 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.

10.Lubrication hole position.

HIWIN Ballscrew Nomenclature

HIWIN ballscrews can be specified as follows:

Start type 4—‘

1: Single start
2: Double start

3: Triple start
4: Four start

Right hand screw <€———
Nominal diameter €———

Number of turns €¢—————

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

1R40

10B2 | -

PFDW | -

800 | - | 1000 | - | 0.0035

- M

Lead €&——

Preload type €———

: compression type

: offset type

: High lead triple start
: High lead quaternary start

Number of turns

A:15,B:25,C:35

A2 :1.5x2
B2 :2.5x2
C1:35x1

P
(¢]
D : High lead double start
T
Q

T3: 3 turns,
T4: 4 turns,
T5: 5 turns,
T6: 6 turns,

W:

vV
B:
|

H:

—» Total length

——— » Thread length

—» Circulation type

Tubes within nut body
Tubes above nut body
Bonded tube

: Internal cap

End cap

L————p» Nuttype

S: Single nut
D: Double nut

S1:1.8x1
S2:1.8x2
S4:1.8x4

P Nut shape
S: Square nut
R: Round
F: Nut with flange

Ul:2.8x1
U2 :2.8x2
V1:0.7x2

Note : 1. Different diameters and leads are available upon request.
2. Right hand thread is standard, left hand thread is available upon request.
3. Longer lengths are available upon request.
4. Stainless steel is available upon request.

5. Complete questionnaire on page 121~122 and consult with HIWIN engineers.
6. If you need to order DIN 69051 type, please mark “DIN”.

» Note :
M : Stainless
Lead deviation in
random 300mm travel
path within thread length
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Precision Ground Ballscrews

6.1 Ground Ballscrew Series

page General Type page
* *
* *
+ ]
_._Jt __jf._.‘_
3 ]
1
40 | ] 1 i 43
Aok
! o Nt L
| | 4 L
42 o - 45
4+ 131
T L
Flange end, Single nut, Flange end, Single nut,
Tube above the nut diameter Tube within the nut diameter
* *
N FDV *
46 - 49
L |
z T
48 51
Flange end, Double nut, Flange end, Double nut,
Tube above the nut diameter Tube within the nut diameter
*
*
52 - | a o
|
o 1 - |_.
| T > !
53 | | L_ 55
Flange end, Single nut, Round, Single nut,
Internal Recirculation Cap Internal Recirculation Cap
*
* GhID
56 | I T | - 58
N I ! !
) | it =t =+l
57 e - - - >9
Flange end, Double nut, Round, Double nut,
Internal Recirculation Cap Internal Recirculation Cap
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page General Type page

X @ -Type 1 PEDI

60 63
| {i |
61 64
Flange to flange, Double nut, Flange to flange, Double nut,
Tube within the nut diameter Internal Recirculation Cap
FGCED
W OFSI
-
+.
I
r 1 r
65 : i |
) | 1 67
L J L
-
66 £
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

I FSH ) o * GV

68 —- - : — - 69
A\
B 4
Large lead,Flange mounted, Double start,Flange end,
Single nut, End cap Single nut, Tube above the nut diameter

X G -Type 2

o %

® - o
&i&-
?
LB

_Jﬁ &‘~ 62

Large lead,Flange end, Compression preload,
Double nut, Tube within nut diameter

W -

*Different design required by the drawing approval, please contact with HIWIN engineers for the other type listed above.
*Double asterisks(:): Self-Lubricating Ballscrew E1 design is available, except the shaft diameter under 16mm or ball diameter under 2.381mm.
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6.2 Dimension for Precision Ground Ballscrew

Type
L
T S
f §
>E,i:
= \Lf
!
| |
% ‘ i
& -
1 1
! L
i
-
-0.1
gF 8096 |2D_q 3
Size sl Stiffness| PYNamic | giatic Nut Flange Return Bolt Eit
Model Nominal Lead D;. Circuits | kgf/um 1x10°revs Load Tube
Dia. K C (kgf) Co(kgf) D | L |F T|BCD-Efl W H | X Y |Z S
16-5B1 5 3.175| 2.5x1 16 763 1400 31 45 54 12 41 24 22 55 95 55| 12
16-5B2 16 5 3.175| 2.5x2 33 1385 2799 31 60 54 12 41 24 22 55 95 55| 12
16-5C1 5 3.175| 3.5x1 22 1013 1946 31 50 54 12 41 24 22 /55 95 55| 12
20-5B1 5 3.175| 2.5x1 19 837 1733 | 35 45 | 58 12 46 27 25 |55 95 55| 12
20-5B2 5 3.175| 2.5x2 39 1519 3465 | 35 60 | 58 12 46 27 25 |55 95 55| 12
20-6B1 20 6 3.969| 2.5x1 20 1139 2187 | 36 48 | 60 12 47 28 27 |55 95 55 12
20-6C1 6 3.969| 3.5x1 28 1512 3041 |36 66 | 60 12 47 28 27 |55 95 55| 12
20-20A1 20 | 3.969| 1.5x1 13 719 1281 | 36 66 60 12 47 28 27 |55 95 55 12
25-5B2 5 3.175| 2.5x2 46 1704 4417 40 60 64 12 52 31 26 |55 95 55| 12
25-5C1 5 3.175| 3.5x1 35 1252 3085 | 40 50 | 64 12 52 31 26 |55 95 55| 12
25-6B2 6 3.969| 2.5x2 48 2308 5523 | 42 68 | 68 12 55 32 28 |66 11 6.5| 12
25-6C1 6 3.969 | 3.5x1 35 1690 3844 | 42 55 | 68 12 55 32 28 |6.6 11 6.5 12
25-10B1 28 10 | 4.763| 2.5x1 25 1592 3237 | 45 65 | 72 16 58 34 29 |66 11 6.5 12
25-16B1 16 | 4.763| 2.5x1 28 1592 3237 | 45 84 | 72 16 58 34 29 |66 11 6.5 12
25-20B1 20 | 4.763| 2.5x1 28 1592 3237 |45 96 | 72 16 58 34 29 |66 11 6.5 12
25-25A1 25 | 4763 1.5x1 16 1019 1927 45 90 72 16 58 34 29 |66 11 6.5 12
28-5B1 5 3.175| 2.5x1 26 984 2466 44 45 | 70 12 56 34 28 6.6 11 6.5| 12
28-5B2 28 5 3.175| 2.5x2 50 1785 4932 | 44 60 | 70 12 56 34 28 |6.6 11 6.5 12
28-6A2 6 3.175| 1.5x2 29 1150 2960 | 44 55 | 70 12 56 34 28 |6.6 11 6.5 12
32-5B2 5 3.175| 2.5x2 55 1886 5666 | 50 60 | 76 12 63 38 30 6.6 11 6.5 12
32-5C1 5 3.175| 3.5x1 39 1388 3967 | 50 50 | 76 12 63 38 30 |66 11 6.5| 12
32-6B2 6 3.969 | 2.5x2 56 2556 7020 |52 68 | 78 12 65 39 32 |66 11 6.5| 12
32-6C1 6 3.969| 3.5x1 39 1888 4936 |52 55 | 78 12 65 39 32 |66 11 65| 12
32-8B2 8 4.763| 2.5x2 59 3284 8453 |54 86 | 88 16 70 40 33 ' 9 14 85| 15
32-8C1 32 8 4.763| 3.5x1 41 2428 5948 |54 70 | 88 16 70 40 33 | 9 14 85|15
32-10B2 10 | 6.350 2.5x2 60 4810 | 11199 |57 98 | 91 16 73 44 37 | 9 14 85| 15
32-10C1 10 | 6.350| 3.5x1 44 3519 7785 | 57 78 | 91 16 73 44 37 | 9 14 85| 15
32-20B1 20 | 4.763| 2.5x1 33 1810 4227 | 54 100| 88 16 70 40 33 9 14 85 15
32-25B1 25 | 4.763| 2.5x1 33 1810 4227 |54 118 | 88 16 70 40 33 | 9 14 85 15
32-32A1 32 | 4.763| 1.5x1 18 1154 2505 | 54 110 | 88 16 70 40 33 | 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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Type
L
; T S
max
] 7
—rrls
3 1/8PT yi’l:
OIL HOLE ol I I

=

4
_r
30° | 30° -0.1
gF 2096 |#D_q 3
Size S T— Dynamic Static - FEie Return Bolt Fit
Ball - Tube
Model | Nominal Lead| Dia. Circuits | kgf/pm 110 revs Load
Dia. K C(kgf) Co(kgf) D L F T BCDE W H X Y Z S
36-6B1 6 |3.969 | 2.5x1 35 1486 3969 |55 50|82 12 68 |42 32 6.6 11 6.5 12
36-6B2 36 6 |3.969  2.5x2 60 2696 7937 |55 68 |82 12 68 |42 32 6.6 11 65 12
36-10B2 10 |6.350 | 2.5x2 68 5105 12669 | 62 102 104 18 82 49 40 |11 17511 15
40-5B2 5 |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 4.763 | 2.5x2 70 3634 | 10603 62 86 96 16 78 |48 38 9 14 85| 15
40-8C1 8 14.763 | 3.5x1 49 2679 7438 |62 70 |9 16 78 |48 38 | 9 14 85| 15
40-10B2 40 10 | 6.350 | 2.5x2 74 5370 14138 | 65 102 106 18 85 52 42 |11 17511 | 15
40-10C1 10 |6.350 | 3.5x1 51 3932 9841 |65 82 |106 18 85 |52 42 11 17511 15
40-25B1 25 |6.350 | 2.5x1 39 2959 7069 |65 123|106 18 85 |52 42 11 17511 15
40-32B1 32 |6.350 | 2.5x1 39 2959 7069 |65 146|106 18 85 |52 42 11 17511 15
40-40A1 40 |6.350 | 1.5x1 24 1875 4159 | 65 133|106 18 85 52 42 |11 17511 | 15
45-10B1 10 |/6.350 | 2.5x1 45 4170 11161 |70 74 112 18 90 58 48 |11 17511 | 15
45-10B2 45 10 | 6.350 | 2.5x2 79 5655 15905 | 70 104 112 18 90 58 48 |11 17511 | 15
45-12B2 12 |7.938 | 2.5x2 81 7627 19799 | 74 123122 22 97 60 49 |13 20 13| 20
50-5A2 5 3.175| 1.5x2 48 1447 5382 |70 63 |104 16 86 |56 40 9 14 85 15
50-5A3 5 |3.175| 1.5x3 73 2051 8072 |70 731|104 16 86 |56 40 9 14 85| 15
50-6B2 6 3.969 | 2.5x2 81 3093 | 11149 (72 75 106 16 88 |57 43 |9 14 85| 15
50-6B3 6 |3.969 | 2.5x3 119 4384 | 16723 |72 93 (106 16 88 |57 43 |9 14 85|15
50-8B2 8 |4.763 | 2.5x2 84 4004 13409 |75 88 116 18 95 58 45 |11 17511 15
50-8B3 8 |4.763 | 2.5x3 124 5674 20114 | 75 112 116 18 95 58 45 |11 17511 15
50-10B2 10 | 6.350 | 2.5x2 87 5923 17670 | 78 104 119 18 98 62 48 |11 17511 | 15
50-10B3 10 |6.350 | 2.5x3 129 8394 | 26505 | 78 134|119 18 98 |62 48 |11 17,511 | 15
50-10C1 50 10 |6.350 | 3.5x1 60 4393 | 12481 |78 84 (119 18 98 |62 48 |11 17,511 15
50-12B1 12 |7.938 | 2.5x1 46 4420 11047 |82 87 |130 22 105 |64 52 |13 20 13| 20
50-12B2 12 | 7.938 | 2.5x2 90 8022 22094 | 82 123|130 22 105 |64 52 |13 20 13 20
50-12C1 12 |7.938 | 3.5x1 63 5875 | 15380 |82 99 130 22 105 |64 52 13 20 13| 20
50-40A1 40 |7.938 | 1.5x1 27 2801 6499 |82 135130 22 105 |64 52 13 20 13 20
50-50A1 50 |7.938 | 1.5x1 30 2801 6499 |82 162|130 22 105 |64 52 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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Type
L
T S
Hmax
Z >
g S
> 1/8PT SR
OIL HOLE ok E
,W} -
@ |
|
| |
| |
r | |
B
P
300 | 2Q°
0° 130 $F| |#Dg6 |¢D_5%
Size Ball Stiffness PYNamMIC | giatic Nut Flange Return Bolt Fit
Model  Nominal | 4.4 Diiia Circuits | kgf/pm 1x10°revs -oad Tube
Dia. K Ckgf) Cokedf) D L F TBCDE W H X Y Z S
55-10C1 55 10 | 6.350 | 3.5x1 66 4562 13661 | 84 84 125 18 103 68 54 |11 175 11 | 20
55-12B2 12 | 7.938 | 2.5x2 95 8392 24390 | 88 123 136 22 110 70 56 |13 20 13| 20
63-8A2 8 4,763 | 1.5x2 54 2826 10129 | 87 76 129 18 107 70 50 |11 175 11| 20
63-8A3 8 4,763 | 1.5x3 80 4004 15193 | 87 92 129 18 107 70 50 |11 175 11 | 20
63-10B2 10 | 6.350 | 2.5x2 104 6533 22371 | 90 107 /132 20 110 74 53 |11 175 11 | 20
63-10B3 63 10 | 6.350 | 2.5x3 154 9258 33556 | 90 137 132 20 110 74 53 |11 175 11 | 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 | 9.525 | 2.5x2 141 14862 46009 100 153 |150 22 123 78 62 |13 20 13| 20
63-20B2 20 | 9.525| 2.5x2 141 14862 46009 100 176 |150 22 123 78 62 |13 20 13| 20
70-10B2 10 | 6.350 | 2.5x2 115 6843 25011 |104 109 152 20 128 80 56 13 20 13| 20
70-10B3 70 10 | 6.350 | 2.5x3 170 9688 37516 |104 139 |152 20 128 80 56 |13 20 13| 20
70-12B2 12 | 7.938 | 2.5x2 120 9382 31275 | 110 125 159 22 133 82 58 |13 20 13| 20
70-12B3 12 | 7.938 | 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 64 13 20 13| 20
80-10B3 10 | 6.350 | 2.5x3 186 10207 42807 | 115 139 |163 22 137 90 64 |13 20 13| 20
80-12B2 12 | 7.938 | 2.5x2 130 9797 35422 | 120 125 (169 22 143 92 67 |13 20 13| 25
80-12B3 80 12 | 7.938 | 2.5x3 192 13884 53132 |120 159 (169 22 143 92 67 |13 20 13| 25
80-16B2 16 | 9.525 | 2.5x2 171 16485 58851 | 125 156 (190 28 154 94 70 |18 26 17.5| 25
80-16B3 16 | 9.525| 2.5x3 252 23363 88276 |125 204 (190 28 154 94 70 |18 26 17.5| 25
80-20B2 20 | 9.525| 2.5x2 171 16485 58851 | 125 185 (190 28 154 94 70 |18 26 17.5| 25
80-20B3 20 | 9.525| 2.5x3 252 23363 88276 |125 245 (190 28 154 94 70 |18 26 17.5| 25
100-12B2 12 | 7.938 | 2.5x2 156 10761 44586 145 132 209 28 173 |112 76 |18 26 17.5 25
100-12B3 12 | 7.938 | 2.5x3 229 15251 66894 | 145 168 (209 28 173 |112 76 |18 26 17.5 25
100-16B2 100 16 | 9.525 | 2.5x2 200 18123 74425 | 150 162 (228 32 185 |114 80 |22 32 21.5 30
100-16B3 16 | 9.525 | 2.5x3 305 25684 111637 |150 212 (228 32 185 | 114 80 |22 32 21.5 30
100-20B2 20 | 9.525| 2.5x2 200 18123 74425 | 150 190 (228 32 185 |114 80 |22 32 21.5 30
100-20B3 20 | 9.525| 2.5x3 305 25684 111637 |150 250 (228 32 185 |114 80 |22 32 21.5 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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Type ]
T S
/
— >
T<12 MeX1P }E;l:il
T>12 1/8PT oy [ =)
OIL HOLE 0 i
| /() /)|
ole—2 -
oo
(| e e—
,A_LE}
—-04
g #Dg6 |2D_g3
Size o | Stifiness Dynarg'c Static Nut Flange Bolt Fit
Model | Nominal Lead Dia. Circuits kgf /Um 1x10¢revs Load
Dia. K C(kgf) Cokdg) D L F T BCDE X Y Z S
12-4B1 4 | 2381 25x1 8 383 638 30 38 |50 10 40 45 8 4|12
12-4C1 12 4 | 2381 35x1 9 511 893 30 44 50 10 40 45 8 4 12
12-5B1 5 | 2381 | 2.5x1 8 383 638 30 40 |50 10 40 45 8 4|12
14-5B1 14 5 | 3175  25x1 10 710 1216 37 40 57 11 45 55 95 55 12
16-5B1 5 | 3175 | 2.5x1 16 763 1400 40 45 |64 12 51 55 95 55 12
16-5B2 16 5 | 3175  25x2 33 1385 2799 40 60 64 12 51 55 95 55 12
16-5C1 5 | 3175 | 3.5xl1 22 1013 1946 40 50 |64 12 51 55 95 55 12
20-5B1 5 | 3175 | 25x1 19 837 1733 44 45 68 12 55 55 95 55 12
20582 5 5 | 3175 | 2.5x2 39 1519 3465 44 60 |68 12 55 55 95 55 12
20-6B1 6 | 3.969 @ 2.5x1 20 1137 2187 48 48 (72 12 59 55 95 55 12
20-6C1 6 | 3.969 | 3.5x1 28 1512 3041 48 66 |72 12 59 55 95 55 12
25-5B2 5 | 3175  25x2 46 1704 4417 50 60 74 12 62 55 95 55 12
25-5C1 5 | 3175 | 3.5xl 35 1252 3085 50 50 74 12 62 |55 95 55 12
25-6B2 25 6 | 3.969 @ 2.5x2 48 2308 5523 56 68 82 12 69 66 11 6.5 12
25-6C1 6 | 3.969 | 3.5x1 35 1690 3844 56 55 82 12 69 6.6 11 6.5 12
25-10B1 10 | 4763 @ 2.5x1 25 1592 3237 60 65 86 16 73 6.6 11 6.5 12
28-5B1 5 | 3175 | 2.5x1 26 984 2466 55 45 |85 12 69 66 11 6.5 12
28-5B2 28 5 | 3175  25x2 50 1785 4932 55 60 85 12 69 6.6 11 6.5 12
28-6A2 6 | 3.175 | 1.5x2 29 1150 2960 55 55 |85 12 69 66 11 6.5 12
32-5B2 5 | 3175  25x2 55 1886 5666 58 60 84 12 71 66 11 6.5 12
32-5C1 5 | 3175 | 3.5xl1 39 1388 3967 58 50 |84 12 71 66 11 6.5 12
32-6B2 6 | 3.969 @ 2.5x2 56 2556 7020 62 68 88 12 75 6.6 11 6.5 12
32-6C1 6 | 3.969 | 3.5x1 39 1888 4936 62 55 88 12 75 6.6 11 6.5 12
32882 2 8 | 4763 2.5x2 59 3284 8453 66 86 100 16 82 | 9 14 85 15
32-8C1 8 | 4763 | 3.5x1 41 2428 5948 66 70 (100 16 82 | 9 14 85 15
32-10B2 10 | 6.350 @ 2.5x2 60 4810 11199 | 74 98 108 16 90 9 14 85 15
32-10C1 10 | 6.350 @ 3.5x1 44 3519 7785 74 78 /108 16 90 | 9 14 85 15
36-6B1 6 | 3.969 @ 2.5x1 35 1486 3969 65 50 100 12 82 6.6 11 6.5 12
36-6B2 36 6 | 3.969 | 2.5x2 60 2696 7937 65 68 100 12 82 6.6 11 6.5 12
36-10B2 10 | 6.350 @ 2.5x2 68 5105 12669 | 75 102 125 18 98 11 175 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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Type
L
T S
7
— >
T<12 M6x1P >Ei:,ﬁ
T>12 1/8PT oy o —p
OIL HOLE | ]
! /) /)
P Q—Di
N OO
-
,jE}

gF #Dgb |#D_g3

Size Bal Stiffness D)I/_r;aeglc Static Nut Flange Bolt Fit

Model | Nominal || .oy Dia. Circuits | kgf/um | 1yq0ereys | Load
Dia. K C (kgf) Co (kgf) D L F TBCDE X Y| Z S
40-5B2 5 3.175| 2.5x2 66 2071 7134 68 65 |102 16 84 9 14 85| 15
40-6B2 6 3.969 | 2.5x2 69 2817 8855 70 72 |104 16 86 9 14 85| 15
40-8B2 8 4,763 | 2.5x2 70 3634 10603 74 86 |108 16 90 9 14 85| 15
40-8C1 8 4,763 | 3.5x1 49 2679 7438 74 70 |108 16 90 9 14 85| 15
40-10B2 40 10 6.350 | 2.5x2 74 5370 14138 84 102 |125 18 104 | 11 175 11 | 15
40-10C1 10 6.350  3.5x1 51 3932 9841 84 82 |125 18 104 | 11 175 11 | 15
40-12B1 12 7.144 | 2.5x1 36 3425 7837 86 81 |128 18 106 | 11 175 11 | 20
40-12B2 12 7.144 | 2.5x2 72 6217 15674 86 117 |128 18 106 | 11 175 11 | 20
40-16A2 16 7.144 | 1.5x2 42 4007 9405 86 118 |128 18 106 | 11 175 11 | 20
40-16B1 16 7.144 | 2.5x1 37 3425 7837 86 102 |128 18 106 | 11 175 11 | 20
45-10B1 10 6.350 | 2.5x1 45 3116 7953 88 74 |132 18 110 | 11 175 11 | 15
45-10B2 45 10 6.350  2.5x2 79 5655 15905 88 104 |132 18 110 | 11 175 11 | 15
45-12B2 12 | 7.938| 2.5x2 81 7627 19799 96 123 |142 22 117 | 13 20 13 | 20
50-5A2 5 3.175 | 1.5x2 48 1447 5382 80 63 |114 16 96 9 14 85| 15
50-5A3 5 3.175| 1.5x3 73 2051 8072 80 73 |114 16 96 9 14 85| 15
50-6B2 6 3.969 | 2.5x2 81 3093 11149 84 75 |118 16 100 9 14 8.5 | 15
50-6B3 6 3.969 | 2.5x3 119 4384 16723 84 93 |118 16 100 9 14 85| 15
50-8B2 8 4,763 | 2.5x2 84 4004 13409 87 88 |128 18 107 | 11 175 11 | 15
50-8B3 8 4,763 | 2.5x3 124 5674 20114 87 112 |128 18 107 | 11 175 11 | 15
50-10B2 50 10 6.350  2.5x2 87 5923 17670 94 104 |135 18 114 | 11 175 11 | 15
50-10B3 10 6.350 | 2.5x3 129 8394 26505 94 134 |135 18 114 | 11 175 11 | 15
50-10C1 10 6.350  3.5x1 60 4393 12481 94 84 |135 18 114 | 11 175 11 | 15
50-12B1 12 | 7.938| 2.5x1 46 4420 11047 |102 87 |150 22 125 | 13 20 13| 20
50-12B2 12 | 7.938| 2.5x2 90 8022 22094 102 123 (150 22 125 | 13 20 13 20
50-12C1 12 | 7.938| 3.5x1 63 5875 15380 102 99 |150 22 125 | 13 20 13| 20
55-10C1 55 10 6.350  3.5x1 66 4562 13661 100 84 140 18 118 | 11 175 11 | 20
55-12B2 12 | 7.938| 2.5x2 95 8392 24390 |105 123 (154 22 127 | 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 ol Stiffness D{r(‘)z':j"c Static Nut Flange Bolt Fit

Model | Nominal | . Dia. Circuits | kgf /um AR S Load
Dia. K C(kgf) | Co(kgf) D L F TBCDE X Y Z S
63-8A2 8 4763 15x2 | 54 2826 10129 | 104 76 146 18 124 | 11 17.5 11 | 20
63-8A3 8 4763 15x3 80 4004 15193 | 104 92 146 18 124 11 17.5 11 20
63-10B2 10 | 6.350 25x2 @ 104 6533 22371 | 110 107 152 20 130 | 11 17.5 11 | 20
63-1083 63 10 | 6.350 25x3 154 9528 33556 | 110 137| 152 20 130 | 11 17.5 11 | 20
63-12B2 12 | 7938 25x2 109 8943 28062 | 118 124| 166 22 141 | 13 20 13 | 20
63-16B2 16 | 9525 | 25x2 | 141 14862 | 46009 | 124 153 172 22 147 13 20 13 20
63-20B2 20 9525 25x2 | 141 14862 | 46009 | 124 176 172 22 147 | 13 20 13 20
70-10B2 10 | 6350 | 25x2 | 115 6843 25011 | 124 109 170 20 145 @13 20 13 20
70-10B3 10 | 6.350  25x3 @ 170 9698 37516 | 124 139 170 20 145 | 13 20 13 | 20
70-1282 | 19 | 12 | 7938 25x2 | 120 9382 31275 | 130 125| 178 22 152 | 13 20 13| 20
70-12B3 12 | 7938 25x3 170 13296 | 46912 | 130 159 178 22 152 | 13 20 13 20
80-10B2 10 | 6350 | 25x2 | 126 7202 28538 | 130 109 178 22 152 13 20 13 20
80-10B3 10 | 6.350  25x3 186 10207 | 42807 | 130 139 178 22 152 | 13 20 13 20
80-12B2 12 7938 25x2 130 9797 35422 | 136 125 185 22 159 | 13 20 13 20
80-12B3 12 | 7938 25x3 192 13844 | 53132 | 136 159 185 22 159 | 13 20 13 20
80-16B2 S0 16 |9525| 25x2 | 171 16485 | 58851 | 145 156 210 28 174 18 26 17.5 25
80-16B3 16 | 9525 25x3 @ 252 23363 | 88276 | 145 204 210 28 174 18 26 17.5 25
80-20B2 20 |9525| 25x2 | 171 16485 | 58851 | 145 185 210 28 174 18 26 17.5 25
80-20B3 20 | 9525 25x3 | 252 23363 | 88276 | 145 245 210 28 174 18 26 17.5 25
100-12B2 12 | 7938 25x2 | 156 10761 | 44596 | 160 132 224 24 188 18 26 17.5 25
100-12B3 12 | 7938 25x3 229 15251 | 66894 | 160 168 224 24 188 | 18 26 17.5 25
100-16B2 16 | 9525 25x2 | 200 18123 | 77425 | 170 162 248 32 205 22 32 21.5 30
100-1683° 190 16 9525 25¢3 305 25684 | 111637 | 170 212 248 32 205 @22 32 215 30
100-20B2 20 9525 25x2 | 200 18123 | 74425 | 170 190 248 32 205 22 32 21.5 30
100-20B3 20 | 9525 25x3 | 305 25684 | 111637 | 170 250 248 32 205 @22 32 21.5 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 Bl Stiffness PYNamic|  giatic Nut Flange Return Bolt Fit

Model | Nominal | o, q D;_ Circuits | kgf /um | 1 0c o0q  LOAM Tube
Dia. K “Cekgf) Cokgf) D L F | T BCDE W H X Y Z S
16-5B1 5 | 3175 25x1 | 32 763 | 1400 | 31 80 54 12 41 | 24 22 55 95 55 24
16582 16 5 | 3175 25x2 65 1385 = 2799 | 31 110 54 12 41 | 24 22 55 95 55 24
16-5C1 5 | 3175 35xl | 46 1013 | 1946 31 90 54 12 41 | 24 22 55 95 55 24
20-5B1 5 | 3175 25x1 | 38 837 | 1733 | 35 80 58 12 46 | 27 25 55 95 55 24
20582 20 5 | 3175 25x2 | 76 1519 | 3465 35 110 58 12 46 | 27 25 55 95 55 24
20-6B1 6 | 3969 25xl 40 1139 | 2187 36 92 |60 12 47 | 28 27 |55 95 55 24
20-6C1 6 | 3969 35xL 55 1512 | 3041 | 36 104 60 12 47 | 28 27 55 95 55 24
25-5B1 5 | 3175 25xl | 46 939 | 2209 | 40 80 64 12 52 | 31 26 55 95 55 24
25-5B2 5 | 3175 25x2 90 1704 | 4417 | 40 110 64 12 52 | 31 26 55 95 55 24
255C1 25 5 | 3175 35x1 | 68 1252 | 3085 40 90 64 12 52 | 31 26 55 9.5 55 24
25-6B2 6 | 3969 25x2 | 94 | 2308 | 5523 42 128 68 12 55 | 32 28 |66 11 65 24
25-6C1 6 | 3969 35xL 66 1690 | 3844 | 42 104 68 12 55 | 32 28 6.6 11 65 24
25-10B1 10 | 4763 25x1 48 1592 | 3237 | 45 122 72 16 58 | 34 29 6.6 11 6.5 24
28-5B1 5 | 3175 25xl | 51 984 | 2466 | 44 80 70 12 56 | 34 28 66 11 6.5 24
28582 28 5 | 3175 25x2 98 1785 | 4932 | 44 110 70 12 56 | 34 28 6.6 11 6.5 24
28-6A2 6 | 3175 15x2 59 1150 | 2960 44 110 70 12 56 | 34 28 6.6 11 65 24
32-5B1 5 | 3175 25xL | 55 1039 | 2833 50 80 76 12 63 | 38 30 6.6 1l 6.5 24
32-5B2 5 | 3175 25x2 | 109 | 1886 | 5666 50 110 76 12 63 | 38 30 6.6 11 65 24
32-5C1 5 | 3175 35xl 76 1388 | 3967 50 90 76 12 63 | 38 30 6.6 11 6.5 24
32-6B1 6 | 3969 25xL 57 1409 | 3510 52 92 78 12 65 | 39 32 6.6 11 65 24
32-6B2 6 | 3969 25x2 | 112 | 2556 | 7020 52 12878 12 65 | 39 32 |66 11 65 24
32-6C1 6 3969 35x1 78 1888 | 4936 52 104 78 12 65 @ 39 32 6.6 11 65 24
32881 32 8 | 4763 25x1 | 58 1810 | 4227 |54 110 88 16 70 | 40 33 9 14 85 30
32-8B2 8 | 4763 25x2 | 115 | 3284 | 8453 54 158 88 16 70 40 33 9 14 85 30
32-8C1 8 | 4763 35x1 82 2428 | 5948 | 54 126 88 16 70 | 40 33 9 14 85 30
32-10B1 10 | 6350 25x1 58 | 2651 5600 @57 122 91 16 73 44 37 9 14 85 30
32-10B2 10 | 6.350] 25x2 = 118 | 4810 | 11199 |57 182 91 16 73 | 44 37 9 14 85 30
32-10C1 10 | 6350 35x1 86 | 3519 7785 57 142 91 16 73 44 37 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 Ball Stiffness Dyr;a&llmlc Static | Nut Flange I-‘\:retl;rn Bolt Fit

Model  \Nominal | oo Dia. Circuits | kgf /pum 1x10°revs Load uee
Dia. K " Cgf) Cokef) D L F TBCDE W H X Y Z S
36-6B1 6 3.969| 2.5x1 62 1486 3969 | 55 92 | 82 12 68 42 32 |66 11 65 24
36-6B2 36 6 3.969| 2.5x2 121 2696 7937 | 55 128 82 12 68 42 32 |66 11 65 24
36-10B2 10 | 6.350| 2.5x2 132 5105 12669 | 62 184 | 104 18 82 49 40 |11 17511 30
40-5B1 5 3.175| 2.5x1 65 1141 3567 | 58 84 92 16 72 46 34 | 9 14 85 30
40-5B2 5 3.175| 2.5x2 132 2071 7134 | 58 114 1 92 16 72 46 34 | 9 14 85| 30
40-6B2 6 3.969| 2.5x2 136 2817 8855 | 60 132 94 16 76 47 36 | 9 14 85 30
40-8B1 8 4,763 2.5x1 69 2003 5302 | 62 110 96 16 78 48 38 | 9 14 85| 30
40-8B2 40 8 4763 | 2.5x2 137 3634 10603 | 62 158 | 96 16 78 48 38 | 9 14 85 30
40-8C1 8 4,763 3.5x1 96 2679 7438 | 62 126 | 96 16 78 48 38 | 9 14 85| 30
40-10B1 10 | 6.350| 2.5x1 72 2959 7069 | 65 132 106 18 85 52 42 | 11 175 11| 30
40-10B2 10 | 6.350| 2.5x2 145 5370 14138 | 65 192 | 106 18 85 52 42 | 11 175 11| 30
40-10C1 10 | 6.350| 3.5x1 102 3932 9841 | 65 152 106 18 85 52 42 | 11 175 11| 30
40-12B1 12 | 7.144| 25x1 70 3425 7837 | 70 153 | 112 18 90 55 43 | 11 175 11| 40
40-12B2 12 | 7.144 | 2.5x2 141 6217 15674 | 70 225|112 18 90 55 43 | 11 175 11| 40
45-10B1 10 | 6.350| 2.5x1 76 3116 7953 | 70 134 112 18 90 58 48 | 11 175 11| 30
45-10B2 45 10 | 6.350| 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 3.175| 1.5x2 96 1447 5382 | 70 107 104 16 86 5 40 9 14 85| 30
50-5A3 5 3.175| 1.5x3 143 2051 8072 | 70 127 1104 16 86 5 40 9 14 85| 30
50-6B2 6 3.969 | 2.5x2 161 3093 11149 | 72 134 | 106 16 88 57 43 9 14 85| 30
50-6B3 6 3.969| 2.5x3 235 4384 16723 | 72 170 | 106 16 88 57 43 | 9 14 85| 30
50-8B1 8 4,763 2.5x1 81 2206 6705 | 75 112 116 18 95 58 45 | 11 175 11| 30
50-8B2 8 4,763 | 2.5x2 165 4004 13409 | 75 160 | 116 18 95 58 45 | 11 175 11| 30
50-8B3 50 8 4763 2.5x3 244 5674 20114 | 75 208 | 116 18 95 58 45 | 11 175 11| 30
50-10B2 10 | 6.350| 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 10 | 6.350| 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 12 | 7.938| 3.5x1 123 5875 15380 | 82 184 | 130 22 105 | 64 52 | 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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LS Ball Stiffness Dyr;zmlc Static Nut Flange F?retgrn Bolt Fit
Model Nominal | ooq Dia. Circuits | kgf/um 1x10°revs| -02d =i
Dia. K C (kgf) Co(kaf) D | L | F TBCD-E W | H X|Y|Z| S
55-10C1 55 10 6.350 3.5x1 132 4562 13661 | 84 154 | 125 18 103 68 54 |11 175 11 | 40
55-12B2 12 7.938 2.5x2 185 8392 24390 | 88 232 136 22 110 70 56 |13 20 13 | 40
63-8A2 8 4,763 | 1.5x2 107 2826 10129 | 87 142 | 129 18 107 70 50 |11 175 11 | 40
63-8A3 8 4,763 | 1.5x3 154 4004 15193 | 87 171 129 18 107 70 50 |11 175 11 @ 40
63-10B2 10 6.350 2.5x2 206 6533 22371 | 90 196 | 132 20 110 74 53 |11175 11| 30
63-10B3 63 10 6.350 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 9.525 2.5x2 280 14862 | 46009 | 100 296 | 150 22 123 78 62 |13 20 13 | 40
63-20B2 20 9.525 | 2.5x2 280 14862 | 46009 |100 334 | 150 22 123 78 62 |13 20 13| 40
70-10B2 10 6.350 2.5x2 228 6843 25011 | 104 196 | 152 20 128 80 56 (13 20 13 | 40
70-10B3 70 10 6.350 2.5x3 334 9698 37516 | 104 256 | 152 20 128 80 56 |13 20 13| 40
70-12B2 12 7.938 2.5x2 236 9382 31275 | 110 232 | 159 22 133 82 58 13 20 13| 40
70-12B3 12 7.938 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 10 6.350 2.5x3 368 10207 | 42807 | 115 260 | 163 22 137 90 64 |13 20 13| 40
80-12B2 12 7.938 2.5x2 257 9797 35422 120 232 | 169 22 143 92 67 |13 20 13 | 40
80-12B3 12 7.938 2.5x3 380 13884 | 53132 | 120 302 | 169 22 143 92 67 |13 20 13| 40
80-16B2 80 16 9.525 2.5x2 340 16485 | 58851 | 125 302 | 190 28 154 94 70 18 26 17.5| 50
80-16B3 16 9.525 | 2.5x3 498 23363 | 88276 | 125 398 | 190 28 154 94 70 |18 26 17.5| 50
80-20B2 20 9.525 2.5x2 338 16485 | 58851 | 125 345 | 190 28 154 94 70 18 26 17.5| 50
80-20B3 20 9.525 | 2.5x3 498 23363 | 88276 | 125 470 | 190 28 154 94 70 |18 26 17.5| 50
100-12B2 12 7.938 2.5x2 301 10761 | 44596 | 145 240 209 28 173 112 76 |18 26 17.5/ 50
100-12B3 12 7.938 2.5x3 452 15251 | 66894 |145 312 | 209 28 173 112 76 |18 26 17.5| 50
100-16B2 16 9.525 2.5x2 400 18125 | 74425 | 150 308 | 228 32 185 114 80 |22 32 21.5 60
100-16B3 100 16 9.525 2.5x3 595 25684 | 111637 | 150 404 | 228 32 185 114 80 |22 32 21.5| 60
100-20B2 20 9.525 2.5x2 400 18123 | 74425 | 150 350 | 228 32 185 114 80 |22 32 21.5 60
100-20B3 20 9.525 2.5x3 595 25684 | 111637 | 150 475 | 228 32 185 114 80 |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 Bl Stiffness D{’(‘gg'c Static Nut Flange Bolt Fit

Model |Nominal | o.q Dia, Circuits | kgf/um 1x10°revs Load
Dia. K Ckgfy Cokd) D L F TBCDE X | Y Z S
16-5B2 5 3.175| 2.5x2 65 1385 2799 40 110 |64 12 51 |55 95 55| 24
16-5B1 16 5 3.175| 2.5x1 32 763 1400 40 80 |64 12 51 |55 95 55| 24
16-5C1 5 3.175| 3.5x1 46 1013 1946 40 90 |64 12 51 |55 95 55| 24
20-5B1 5 3.175| 2.5x1 38 837 1733 44 80 |68 12 55 |55 95 55| 24
20-5B2 5 3.175| 2.5x2 76 1519 3465 44 110 |68 12 55 |55 95 55| 24
20-6B1 20 6 3.969 | 2.5x1 40 1139 2187 48 92 |72 12 59 |55 95 55| 24
20-6C1 6 3.969| 3.5x1 55 1512 3041 48 104 |72 12 59 |55 95 55| 24
25-5B1 5 3.175| 2.5x1 46 939 2209 50 80 (74 12 62 |55 95 55| 24
25-5B2 5 3.175| 2.5x2 90 1704 4417 50 110 (74 12 62 |55 95 55| 24
25-5C1 5 3.175| 3.5x1 68 1252 3085 50 90 74 12 62 |55 95 55| 24
25-6B2 25 6 3.969 | 2.5x2 94 2304 5524 56 128 |82 12 69 |66 11 65| 24
25-6C1 6 3.969 | 3.5x1 66 1690 3844 56 104 82 12 69 |66 11 65| 24
25-10B1 10 | 4763 2.5x1 48 1592 3237 60 122 /(86 16 73 |66 11 65| 24
28-5B1 5 3.175| 2.5x1 51 984 2466 55 80 8 12 69 |66 11 65| 24
28-5B2 28 5 3.175| 2.5x2 98 1785 4932 55 110 |85 12 69 |66 11 65| 24
28-6A2 6 3.175| 1.5x2 59 1150 2960 55 110 '8 12 69 |66 11 65| 24
32-5B1 5 3.175| 2.5x1 55 1039 2833 58 80 (84 12 71 |66 11 65| 24
32-5B2 5 3.175| 2.5x2 109 1886 5666 58 110 84 12 71 |66 11 65| 24
32-5C1 5 3.175| 3.5x1 76 1388 3967 58 90 (84 12 71 |66 11 65| 24
32-6B1 6 3.969 | 2.5x1 57 1409 3510 62 92 88 12 75 |66 11 65| 24
32-6B2 6 3.969 | 2.5x2 112 2556 7020 62 128 |88 12 75 |66 11 65| 24
32-6C1 6 3.969 | 3.5x1 78 1888 4936 62 104 88 12 75 |66 11 65| 24
32-8B1 32 8 4763 | 2.5x1 58 1810 4227 66 110 (100 16 82 9 14 85| 30
32-8B2 8 4.763 | 2.5x2 115 3284 8453 66 158 (100 16 82 9 14 85 30
32-8C1 8 4763 | 3.5x1 82 2428 5948 66 126 (100 16 82 9 14 85| 30
32-10B1 10 | 6.350 2.5x1 58 2651 5600 74 122 108 16 90 9 14 85 30
32-10B2 10 | 6.350| 2.5x2 118 4810 11199 | 74 182 108 16 90 9 14 85| 30
32-10C1 10 | 6.350 | 3.5x1 86 3519 7785 74 142 108 16 90 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 ol Stiffness Dych],Z?C Static Nut Flange Bolt Fit

Model ' Nominal | ooq Dia. | C'CUTS Kgf/HM | g 9006y | LOAd
Dia. K C(kgfy | Cotkgf) D L F TBCDE X Y Z S
36-6B1 6 3.969 | 2.5x1 62 1486 3969 65 92 |100 12 82 |66 11 6.5 | 24
36-6B2 36 6 3.969 | 2.5x2 121 2696 7937 65 128|100 12 82 6.6 11 6.5 24
36-10B2 10 6.350 | 2.5x2 132 5105 12669 75 184|120 18 98 |11 175 11 | 30
40-5B1 5 3.175 | 2.5x1 65 1141 3567 68 84 102 16 84 9 14 85 | 30
40-5B2 5 3.175 | 2.5x2 132 2071 7134 68 114|102 16 84 9 14 85 | 30
40-6B2 6 3.969 | 2.5x2 136 2817 8855 70 132 104 16 86 9 14 85 | 30
40-8B1 8 4,763 | 2.5x1 69 2003 5302 74 110|108 16 90 9 14 85 | 30
40-8B2 8 4.763 | 2.5x2 137 3634 10603 | 74 158 108 16 90 9 14 85 | 30
40-8C1 8 4,763 | 3.5x1 96 2679 7438 74 126|108 16 90 9 14 85 | 30
40-10B1 40 10 6.350 | 2.5x1 72 2959 7069 84 132 125 18 104 |11 175 11 | 30
40-10B2 10 6.350 | 2.5x2 145 5370 14138 | 84 192|125 18 104 |11 175 11 | 30
40-10C1 10 6.350 | 3.5x1 102 3932 9841 84 152 125 18 104 |11 175 11 | 30
40-12B1 12 7.144 | 2.5x1 70 3425 7837 86 153 /128 18 106 |11 175 11 | 40
40-12B2 12 7.144 | 2.5x2 141 6217 15674 | 86 225|128 18 106 | 11 175 11 | 40
40-16A2 16 7.144 | 1.5x2 83 4007 9405 86 214 128 18 106 |11 175 11 | 40
40-16B1 16 7.144 | 2.5x1 72 3425 7837 86 182 128 18 106 |11 175 11 | 40
45-10B1 10 6.350 | 2.5x1 76 3111 7953 88 134 /132 18 110 |11 175 11 | 30
45-10B2 45 10 6.350 | 2.5x2 156 5655 15905 | 88 194|132 18 110 | 11 175 11 | 30
45-12B2 12 7.938 | 2.5x2 162 7627 19799 96 230|142 22 117 |13 20 13 | 40
50-5A2 5 3.175 | 1.5x2 96 1447 5382 80 107 114 16 96 9 14 85 | 30
50-5A3 5 3.175 | 1.5x3 143 2051 8072 80 127 114 16 96 9 14 85 | 30
50-6B2 6 3.969 | 2.5x2 161 3093 11149 84 134 118 16 100 | 9 14 85 | 30
50-6B3 6 3.969 | 2.5x3 235 4384 16723 | 84 170|118 16 100 | 9 14 85 | 30
50-8B1 8 4.763 | 2.5x1 81 2206 6705 87 112 128 18 107 |11 175 11 | 30
50-8B2 8 4,763 | 2.5x2 165 4004 13409 | 87 160|128 18 107 |11 175 11 | 30
50-8B3 50 8 4.763 | 2.5x3 244 5674 20114 | 87 208 | 128 18 107 |11 175 11 | 30
50-10B2 10 6.350 | 2.5x2 173 5923 17670 | 94 194|135 18 114 |11 175 11 | 30
50-10B3 10 6.350 | 2.5x3 255 8394 26505 @« 94 254 135 18 114 |11 175 11 | 30
50-10C1 10 6.350 | 3.5x1 120 4393 12481 94 154|135 18 114 |11 175 11 | 30
50-12B2 12 7.938 | 2.5x2 178 8022 22094 | 102 232 150 22 125 |13 20 13 | 40
50-12C1 12 7.938 | 3.5x1 123 5875 15380 | 102 184 | 150 22 125 |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 | DY"MIC | static Nut Flange Bolt Fit
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Model Nominal | ooy Dia,  C'CUTS| kgffum ' 14q0srevs e
Dia. K C(gfy Cokdf) p L F TBCDE X Y Z S
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 | 4763 15x2 107 2826 | 10129 | 104 142 146 18 124 11 175 11 | 40
63-8A3 8 | 4763 15x3 154 4004 | 15193 | 104 174 146 18 124 11 175 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 10  6.350 2.5x3 305 9258 | 33556 | 110 256 152 20 130 11 175 11 30
63-12B2 12 | 7.938 | 2.5x2 214 8943 | 28062 | 118 232 166 22 141 13 20 13 | 40
63-16B2 16 | 9.525  2.5x2 280 14862 | 46009 | 124 296 172 22 147 13 20 13 | 40
63-20B2 20 | 9.525  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 10 | 6.350 @ 2.5x3 334 9698 | 37516 | 124 256 170 20 145 13 20 13 | 40
70-12B2 70 12 | 7.938  2.5x2 236 9382 | 31275 | 130 232 178 22 152 13 20 13 40
70-12B3 12 | 7.938  2.5x3 336 13296 | 46912 | 130 302 178 22 152 13 20 13 | 40
80-10B2 10 | 6.350  2.5x2 251 7202 | 28538 | 130 200 178 22 152 13 20 13 40
80-10B3 10 | 6.350  2.5x3 368 10207 | 42807 | 130 260 178 22 152 13 20 13 | 40
80-12B2 12 | 7.938  2.5x2 257 9797 | 35422 | 136 232 185 22 159 13 20 13 40
80-12B3 =~ 80 12 | 7.938  2.5x3 380 13884 | 53132 | 136 302 185 22 159 13 20 13 | 40
80-16B2 16 | 9.525  2.5x2 340 16485 | 58851 | 145 302 210 28 174 18 26 17.5 50
80-16B3 16 | 9.525 | 2.5x3 498 23363 | 88276 | 145 398| 210 28 174 |18 26 17.5 50
80-20B2 20 | 9525 2.5x2 338 16485 | 58851 | 145 345 210 28 174 18 26 17.5 50
80-20B3 20 | 9.525 | 2.5x3 498 23363 | 88276 | 145 470| 210 28 174 | 18 26 17.5 50
100-12B2 12 | 7.938  2.5x2 301 10761 | 44596 | 160 240 224 28 188 18 26 17.5 50
100-12B3 12 | 7.938  2.5x3 452 15251 | 66894 | 160 312 224 28 188 18 26 17.5| 50
100-16B2 16 | 9.525  2.5x2 400 18123 | 74425 | 170 308 248 32 205 22 32 215 60
100-16B3 100 16 | 9.525  2.5x3 595 25684 | 111637 | 170 404| 248 32 205 22 32 215 60
100-20B2 20 | 9525 2.5x2 400 18123 | 74425 | 170 350 248 32 205 22 32 215 60
100-20B3 20 | 9.525  2.5x3 595 25684 | 111637 | 170 475| 248 32 205 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.



HIWIN.
52 so9eTE10-0310

Type

1
B X

lﬁ #Dg6  |PDIo%

Size ol Stiffness Dy”aarg'c Static Nut Flange Bolt Fit

Model 'Nominal | o.q Dia, C'CUS| kgf/MM | 4 100peys  Load
Dia. K C (kgf)y | Co(kgf) D L F TBCDE X Y | Z S
16573 .5 5 3175 3 1 731 1331 (28 30 46 |54 12 41 55 95 55 12
16-5T4 5 3175 4 12 936 1775 |28 30 52 54 12 41 55 95 55 12
20-5T3 5 3175 3 20 852 1767 |32 34 46 |57 12 45 55 95 55 12
20-5T4 5 3175 4 27 1091 2356 |32 34 53 |57 12 45 |55 95 55| 12
20673 20 5 3969 3 20 1091 2081 |34 36 51 60 12 48 |55 95 55 12
20-6T4 6 3969 4 27 1398 2774 |34 36 61 60 12 48 55 95 55 12
25.5T3 5 3175 3 28 977 2314 |37 40 46 64 12 52 |55 95 55 12
25-5T4 5 3175 4 37 1252 3085 |37 40 53 64 12 52 55 95 55 12
25-6T3 2° 6 3969 3 28 1272 2762 |38 42 51 65 12 53 |55 95 55 12
25-6T4 6 3969 4 37 1628 3682 |38 42 61 |65 12 53 |55 95 55| 12
32-5T3 5 3175 3 33 1117 3081 |44 48 46 74 12 60 66 11 6.5 12
32-5T4 5 3175 4 42 1431 4108 44 48 53 74 12 60 66 11 65 12
32-5T6 5 3175 6 63 2027 6162 (44 48 66 74 12 60 |66 11 6.5 12
325673 6 |3969| 3 ] 1446 3620 |45 50 51 |76 12 62 |66 11 65|12
32-6T4 6 | 3969 4 43 1852 4826 |45 50 61 76 12 62 |66 11 6.5 12
32-67c (R 6 |3969| 6 65 2625 7239 (45 50 75 76 12 62 66 11 6.5 12
32-8T3 8 | 4763 3 35 1810 4227 |47 52 63 78 16 64 66 11 6.5 12
32-8T4 8 | 4763 4 47 2317 5635 (47 52 74 78 16 64 66 11 65 12
32-10T3 10 6350 3 35 2539 5327 |51 56 72 82 16 68 |66 11 6.5 12
32-10T4 10 6350 4 48 3252 7102 |51 56 83 82 16 68 66 11 6.5 12
40-5T4 5 3175 4 50 1599 5280 |51 54 53 80 16 66 | 6.6 11 6.5 12
40-5T6 5 |3175| 6 74 2265 7919 |51 54 66 80 16 66 6.6 11 6.5 12
40-6T4 6 | 3969 4 50 2136 6420 53 56 65 88 16 72 | 9 14 85 15
40-6T6 6 3969 6 74 3028 9630 53 56 79 88 16 72 | 9 14 85 15
40814 0 g 4763 4 52 2132 6421 |55 60 78 (92 16 75 | 9 14 85 15
40-8T6 8 4763 6 76 3021 9632 55 60 99 92 16 75 |9 14 85 15
40-10T3 10 6350 3 40 2959 7069 60 65 76 (96 16 80 | 9 14 85 15
40-10T4 10 6350 4 51 3789 9426 60 65 87 96 16 80 @9 14 85 15
50574 | go 5 3175 4 62 1757 6745 62 65 57 (96 16 80 | 9 14 85 15
50-5T6 5 |3175| 6 91 2490 | 10117 62 65 70 96 16 80 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.



Type

HIWIN.
S99TE10-0310 53

J

ng #Dg6  |?D1o3

50-6T4
50-6T6
50-8T4
50-8T6
50-10T3
50-10T4
50-10T6
50-12T3
50-12T4
63-6T4
63-6T6
63-8T4
63-8T6
63-10T4
63-10T6
63-12T4
63-12T6
80-10T4
80-10T6
80-12T4
80-12T6
80-16T3
80-16T4
80-20T3
80-20T4
100-12T4
100-12T6
100-16T4
100-16T6
100-20T4

Size

50

63

80

100

20

Ball

Model Nominal | a4 Dia.
Dia.

3.969
3.969
4.763
4.763
6.350
6.350
6.350
7.938
7.938
3.969
3.969
4.763
4.763
6.350
6.350
7.938
7.938
6.350
6.350
7.938
7.938
9.525
9.525
9.525
9.525
7.938
7.938
9.525
9.525
9.525

oo bbb wbpwoboboprpobobobrbwobdb,wobdbobd

i

Stiffness
Circuits | kgf /um

K

62
93
62
92
50
63
94
50
63
75
113
77
114
79
115
78
113
96
140
97
141
95
130
95
125
105
175
107
140
155

Dynamic

1x10°¢revs
C (kaf)
2388
3384
2998
4249
3397
4350
6165
4420
5660
2614
3704
3395
4812
4860
6887
6479
9182
5559
7879
7430
10530
9663
12375
9663
12375
8306
11772
13569
19230
13569

Static
Load
Co (kgf)

8250
12375
9578
14367
9256
12341
18511
11047
14730
10542
15813
12541
18811
15858
23786
19293
28939
21118
31677
25681
38521
31622
42162
31622
42162
33001
49502
53161
79741
53161

Nut Flange Bolt Fit

D L | F T|BCD-El X |Y Z S

64 68 65 [100 16 84 9 14 8515
64 68 79 (100 16 84 9 14 85 15
65 70 78 |102 16 85 9 14 8515
65 70 99 102 16 85 9 14 85 15
69 74 78 114 18 92 11 175 11 |20
69 74 89 114 18 92 11 175 11 |20
69 74 112 114 18 92 11 175 11 |20
73 78 90 118 18 96 11 175 11 |20
73 78 103 118 18 96 11 175 11 |20
78 80 66 (119 18 98 11 175 11 |20
78 80 81 119 18 98 11 175 11 |20
79 82 80 122 18 100 | 11 17.5 11 |20
79 82 101 (122 18 100 | 11 17.5 11 |20
82 88 91 134 20 110 | 14 20 13 |20
82 88 114 (134 20 110 | 14 20 13 |20
86 92 105 138 20 114 | 14 20 13 |20
86 92 133 (138 20 114 | 14 20 13 |20
99 105 91 (152 20 127 | 14 20 13 |20
99 105 114 (152 20 127 | 14 20 13 |20
103 110 109 |170 24 138 | 18 26 17.5/25
103 110 137 |170 24 138 | 18 26 17.5|25
108 115 118 |174 24 143 | 18 26 17.5/25
108 115 136 |174 24 143 | 18 26 17.5|25
108 115 138 |174 24 143 | 18 26 17.5/25
108 115 161 |174 24 143 | 18 26 17.5|25
123 130 109 |190 24 158 | 18 26 17.5|25
123 130 137 |190 24 158 | 18 26 17.5/25
125 135 136 |194 24 163 | 18 26 17.5/30
125135 173 |194 24 163 | 18 26 17.5/30
125135 161 |194 24 163 | 18 26 17.5/ 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.



HIWIN.

54 S99TE10-0310

Type .
K1
H
r 1 M
| |
| |
8 L [
=
$Dg6
Size Stiffness Dynamic Static Nut Keyway
; B_all Circuits | kgf / Lo Load
Model Nominal Lead Dia. gt/ PM | 14105 revs c
Dia. Ckg) | CokaD)| D L K W H K
16573 .. 5 3175 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 | 18] 13
20-5T3 5 3175 3 20 852 1767 |32 34 41 20| 3 | 18 105
20-5T4 5 3175 4 27 1090 2356 |32 34 | 48 | 20| 3 |18 14
20673 20 & 3969 3 20 1091 2081 |34 36 | 46 | 20 4 | 25 13
20-6T4 6 3969 4 27 1398 2774 |34 36 | 56 | 25| 4 | 25155
25.5T3 5 3175 3 28 977 2314 |37 40 | 41 | 20| 4 25105
25.5T4 5 3175 4 a7 1252 3085 (37 40 | 48 | 20 4 |25 14
25-6T3 2° 6 | 3.969 3 28 1272 2762 |38 42 | 46 | 20 4 | 25 13
25-6T4 6 3969 4 a7 1628 3682 (38 42 | 56 | 25 4 | 25 155
32-5T3 5 3175 3 33 1117 3081 |44 48 | 41 | 20| 4 | 25 105
32-5T4 5 3175 4 42 1431 4108 44 48 48 20 4 25 14
32-5T6 5 3175 6 63 2027 6162 |44 48 | 61 | 25 4 @25 18
32-6T3 6 3969 3 a3 1446 3620 45 50 | 46 | 20 5 3 13
326T4 | 5, 6 3969 4 43 1852 4826 |45 50 | 56 | 25| 5 | 3 155
32-6T6 6 3969 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 8 4763 4 47 2317 5635 |47 52 | 70 | 25| 5 | 3 |225
32-10T3 10 | 6.350 3 35 2539 5327 |51 56 | 68 | 25| 6 | 35 215
32-10T4 10 6350 4 48 3252 7102 |51 56 | 79 | 32| 6 | 35235
40-5T4 5 3175 4 50 1599 5280 |51 54 | 48 | 20 4 |25 14
40-5T6 5 |3175| 6 74 2265 7919 |51 54 | 61 | 25 4 25 18
40-6T4 6 3969 4 50 2136 6420 |53 56 | 56 | 25| 5 3 |155
40-6T6 6 3969 6 74 3028 9630 |53 56 | 70 | 32| 5 | 3 |19
s0-8T4 40 g 4763 4 52 2728 7506 |55 60 | 70 | 25| 5 | 3 |225
40-8T6 8 4763 6 76 3866 | 11394 55 60 91 @ 40| 5 | 3 255
40-10T3 10 | 6.350 3 40 2959 7069 |60 65 | 68 | 25 | 6 | 35 215
40-10T4 10 6350 4 51 3789 9426 |60 65 | 79 | 32| 6 | 35235
50-5T4 5 3175 4 62 1757 6745 |62 65 | 48 | 20 4 |25 14
50-5T6 5 |3175| 6 91 2490 | 10117 62 65 | 61 | 25 4 25 18

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.



HIWIN.
S99TE10-0310 HH

Type L
K
H
-4 [
! =1

o | \ \

o L [

=

2Dgb
Size Stiffness bynamic | gratic Nut Keyway
; B?"” Circuits | kgf / Lezd Load
Model Nominal Lead Dia. gr/ Umi 1.10° revs c
Dia. K C( kgf) o( kgf) D L K W H K

50-6T4 6 3.969 4 62 2388 8250 64 68| 56 25 5 3 155
50-6T6 6 3.969 6 93 3384 12375 64 68| 70 32 5 3 19
50-8T4 8 4,763 4 62 2998 9578 65 70| 70 32 5 3 19
50-8T6 8 4.763 6 92 4249 14367 65 70, 91 40 5 3 |255
50-10T3 o0 10 | 6.350 3 50 3397 9256 69 74| 68 32 6 35| 18
50-10T4 10 | 6.350 4 63 4350 12341 69 74| 79 32 6 3.5 235
50-10T6 10 | 6.350 6 94 6165 18511 69 74| 102 40 6 35| 31
50-12T3 12 | 7.938 3 50 4420 11047 73 78| 82 40 6 35| 21
50-12T4 12 | 7.938 4 63 5660 14730 73 78| 95 40 6 351|275
63-6T4 6 3.969 4 75 2674 10542 78 80| 56 25 6 3.5 155
63-6T6 6 3.969 6 113 3704 15813 78 80| 70 32 6 35| 19
63-8T4 8 4,763 4 77 3395 12541 79 82| 70 32 6 35| 19
63-8T6 8 4,763 6 114 4812 18811 79 82| 91 40 6 35 |255
63-10T4 63 10 | 6.350 4 79 4860 15858 82 88| 79 32 8 4 235
63-10T6 10 | 6.350 6 115 6887 23786 82 88| 102 40 8 4 31
63-12T4 12 | 7.938 4 78 6479 19293 86 92| 95 40 8 4 275
63-12T6 12 | 7.938 6 113 9182 28939 86 92| 123 50 8 4 136.5
80-10T4 10 | 6.350 4 96 5559 21118 99 105 79 32 8 4 235
80-10T6 10 | 6.350 6 140 7879 31677 99 105/ 102 40 8 4 62
80-12T4 12 | 7.938 4 97 7430 25681 | 103 110, 95 40 8 4 275
80-12T6 12 | 7.938 6 141 10530 38521 103 110 123 50 8 4 136.5
80-16T3 80 16 | 9.525 3 95 9663 31622 | 108 115 106 | 40 10 5 33
80-16T4 16 | 9.525 4 130 12375 42162 |108 115| 124 50 10 5 37
80-20T3 20 | 9.525 3 95 9663 31622 | 108 115 126 50 10 5 38
80-20T4 20 | 9.525 4 125 12375 42162 |108 115| 149 63 10 5 43
100-12T4 12 | 7.938 4 105 8306 33001 | 123 130, 95 40 8 4 275
100-12T6 12 | 7.938 6 175 11772 49502 |123 130| 123 50 8 4 136.5
100-16T4 100 16 | 9.525 4 107 13569 53161 | 125 135 124 50 10 5 37
100-16T6 16 | 9.525 6 140 19230 79741 | 125 135 161 63 10 5 49
100-20T4 20 | 9.525 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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Type

lﬁ #Dg6 8D g% #D_0%

Size sl Stiffness | DYMaMIC | o vic Nut Flange Bolt Fit

Model Nominal | .| Dia. Circuits | kgf/pm | 4, 10sreys | Load
Dia. K C (kgf) | Co(kgf) D) L F|T BCDE X Y | Z|S
16573 < 5 3175 3 20 731 1331 |28 30 78 |54 12 41 |55 95 55 24
16-5T4 5 3175 4 53 936 1775 | 28 30 90 |54 12 41 55 95 55 24
20-5T3 5 3175 | 3 39 852 1767 |32 34 78 |57 12 45 55 95 55 24
20-5T4 5 3175 4 54 1090 2356 |32 34 92 57 12 45 55 95 55 24
20673 20 5 3969 3 39 1091 2081 |34 36 89 60 12 48 55 95 55 24
20-6T4 6 3969 4 54 1398 2774 | 34 36 109 60 12 48 55 95 55 24
25.5T3 5 3175 | 3 55 977 2314 |37 40 78 64 12 52 55 95 55 24
25-5T4 5 3175 4 73 1252 3085 37 40 96 64 12 52 55 95 55 24
25-6T3 2° 6 3969 3 56 1272 2762 |38 42 89 65 12 53 55 95 55 24
25-6T4 6 3969 4 75 1628 3682 |38 42 109 65 12 53 55 95 55 24
32-5T3 5 3175 | 3 64 1117 3081 44 48 78 74 12 60 66 11 6.5 24
32-5T4 5 3175 4 82 1431 4108 44 48 96 74 12 60 66 11 65 24
32-5T6 5 3175 | 6 121 2027 6162 |44 48 118 74 12 60 66 11 65 24
30%T3 6 [3969| 3 65 1446 3620 45 50 89 76 12 62 66 11 65 24
326T4 5, 6 3969 4 84 1852 4826 | 45 50 109 76 12 62 6.6 11 6.5 24
3576 6 3969 6 125 2625 7239 |45 50 137|76 12 62 |66 11 65| 24
32-8T3 8 4763 3 68 1810 4227 47 52 110 78 16 64 66 11 6.5 24
32-8T4 8 4763 4 82 2317 5635 |47 52 136 78 16 64 6.6 11 65 24
32-10T3 10 6350 3 68 2539 5327 |51 56 129 82 16 68 6.6 11 6.5 24
32-10T4 10 6350 4 82 3252 7102 | 51 56 155 82 16 68 6.6 11 65 24
40-5T4 5 3175 | 4 99 1599 5280 |51 54 96 80 16 66 6.6 11 6.5 24
40-5T6 5 (3175 | 6 146 2265 7919 |51 54 122 80 16 66 6.6 11 65 24
40-6T4 6 3969 4 100 2136 6420 |53 56 113 88 16 72 @ 9 14 85 30
40-6T6 6 3969 6 148 3028 9630 53 56 141 88 16 72 9 14 85 30
40-8T4 40 g 4763 | 4 102 2728 7596 | 55 60 136 92 16 75 @ 9 14 85 30
40-8T6 8 4763 6 150 3866 | 11394 55 60 178 92 16 75 9 14 85 30
40-10T3 10 6350 3 76 2959 7069 |60 65 133 96 16 80 9 14 85 30
40-10T4 10 6350 4 101 3789 9426 | 60 65 155 96 16 80 9 14 85 30
50574 | gy 5 3175 4 121 1757 6745 |62 65 96 96 16 80 9 14 85 30
50-5T6 5 |3175 | 6 177 2490 | 10117 62 65 122 96 16 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.



Type
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T lex

#Dg6  |#D g% #D_0%

Size sl Stiffness | PYNaMIC | giaic Nut Flange Bolt Fit

Model Nominal | ooy Dia, | C'CUS KGF/MM 4 q0epeys  Load
Dia. K C (kgf) | Co(kgf) D L F TBCDE X Y Z S
50-6T4 6 |3.969 4 123 2388 8250 |64 68 113 100 16 84 |9 14 85 30
50-6T6 6 3.969 6 179 3384 12375 64 68 147 (100 16 84 9 14 85 30
50-8T4 8 4763 4 122 2998 9578 |65 70 136 102 16 85 9 14 85 30
50-8T6 8 4763 6 178 4249 14367 65 70 178 (102 16 85 9 14 85 30
50-10T3 50 10 6.350 | 3 95 3397 9256 |69 74 135 114 18 92 |11 17.5 11 | 40
50-10T4 10 6350 @ 4 124 4350 12341 69 74 157 (114 18 92 |11 175 11 40
50-10T6 10 6350 6 184 6165 18511 |69 74 203 114 18 92 11 17.5 11 | 40
50-12T3 12 7938 3 94 4420 11047 |73 78 158 118 18 96 11 17.5 11 | 40
50-12T4 12 |7.938 | 4 124 5660 14730 |73 78 184 (118 18 96 |11 17.5 11 |40
63-6T4 6 3969 4 148 2674 10542 | 78 80 115 (119 18 98 11 17.5 11 40
63-6T6 6 |3.969 6 220 3704 15813 | 78 80 143 (119 18 98 |11 17.5 11 |40
63-8T4 8 4763 4 152 3395 12541 |79 82 138 (122 18 100 11 17.5 11 40
63-8T6 8 4763 6 222 4812 18811 |79 82 180 122 18 100 11 17.5 11 | 40
63-10T4 9 10 6350 4 158 4860 15858 | 82 88 159 (134 20 110 14 20 13 40
63-10T6 10 6350 | 6 228 6887 23786 | 82 88 205 (134 20 110 (14 20 13 |40
63-12T4 12 7938 4 152 6479 19293 86 92 186 (138 20 114 14 20 13 40
63-12T6 12 |7.938 | 6 224 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 10 6.350 | 6 277 7879 31677 |99 105 214 (152 20 127 |14 20 13 |40
80-12T4 12 7938 | 4 192 7430 25681 (103110 190 170 24 138 18 26 17.5 50
80-12T6 g 12 7938 | 6 280 10530 | 38521 (103110 246 (170 24 138 |18 26 17.5 50
80-16T3 16 9525 3 188 9663 31622 (108115 208 174 24 143 18 26 17.5 50
80-16T4 16 9525 | 4 254 12375 | 42162 (108115 244 (174 24 143 |18 26 17.5 50
80-20T3 20 (9525 3 189 9663 31622 (108115 250 174 24 143 18 26 17.5 50
80-20T4 20 (9525 4 248 12375 | 42162 (108115 296 (174 24 143 |18 26 17.5 50
100-12T4 12 7938 4 206 8306 33001 (123130 190 190 24 158 18 26 17.5 50
100-12T6 12 |7.938 | 6 343 11772 | 49502 123130 246 (190 24 158 (18 26 17.5 50
100-16T4 100 16 9525 4 212 13569 | 53161 (125135 244 194 24 163 18 26 17.5 60
100-16T6 16 9525 | 6 276 19230 | 79741 |125135 318 (194 24 163 18 26 17.5 60
100-20T4 20 (9525 4 300 13569 | 53161 (125135 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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Type
L£1.5
K K
H
- r
A = e
— | |
o L Ll
= ||
$Dq6 $Dg6
Size Stiffness bynamic | gyatic Nut Keyway
Model : Ba” Circuits | kgf/ Load Load
Nominal ' Dia, UM | 1410° revs
Dia. K C( kgf) Co( kgf) D L K W H

16-5T3 16 5 3.175 3 20 731 1331 28 30 72 20 3 1.8
16-5T4 5 3.175 4 23 936 1775 28 30 85 20 3 1.8
20-5T3 5 3.175 3 39 852 1767 32 34 75 20 3 1.8
20-5T4 5 3.175 4 54 1091 2356 32 34 85 20 3 1.8
20-6T3 20 6 3.969 3 39 1091 2081 34 36 87 20 4 2.5
20-6T4 6 3.969 4 54 1398 2774 34 36 103 25 4 2.5
25-5T3 5 3.175 3 55 977 2314 37 40 75 20 4 25
25-5T4 5 3.175 4 73 1252 3085 37 40 85 20 4 2.5
25-6T3 25 6 3.969 3 56 1272 2762 38 42 87 20 4 2.5
25-6T4 6 3.969 4 75 1628 3682 38 42 103 25 4 2.5
32-5T3 5 3.175 3 64 1117 3081 44 48 75 20 4 2.5
32-5T4 5 3.175 4 82 1431 4108 44 48 85 20 4 2.5
32-5T6 5 3.175 6 121 2027 6162 44 48 105 25 4 25
32-6T3 6 3.969 3 65 1446 3620 45 50 87 20 5 3
32-6T4 6 3.969 4 84 1852 4826 45 50 103 25 5 3
32-6T6 32 6 3.969 6 125 2625 7239 45 50 127 32 5 3
32-8T3 8 4.763 3 68 1810 4227 47 52 109 25 5 3
32-8T4 8 4.763 4 82 2317 5635 47 52 127 25 5 3
32-10T3 10 | 6.350 3 68 2539 5327 51 56 135 25 6 35
32-10T4 10 @ 6.350 4 82 3252 7102 51 56 155 32 6 35
40-5T4 5 3.175 4 99 1599 5280 51 54 85 20 4 2.5
40-5T6 5 3.175 6 146 2265 7919 51 54 105 25 4 2.5
40-6T4 6 3.969 4 100 2136 6420 53 56 103 25 5 3
40-6T6 6 3.969 6 148 3028 9630 53 56 127 32 5 3
40-8T4 40 8 4.763 4 102 2728 7596 55 60 127 25 5 3
40-8T6 8 4.763 6 150 3866 11394 55 60 161 40 5 3
40-10T3 10 | 6.350 3 76 2959 7069 60 65 135 25 6 35
40-10T4 10 @ 6.350 4 101 3789 9426 60 65 155 32 6 35
50-5T4 50 5 3.175 4 121 1757 6745 62 65 85 20 4 2.5
50-5T6 5 3.175 6 177 2490 10117 62 65 105 25 4 2.5

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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Type
yp L+1.5

$Dg6 #D g6

Ball | Stiffness D{T)ng'c Static Nut Keyway

Model Dia. CIreults | kgf/um 1x10° revs Losdf

K C(kgf) Co( kgf ) D L K w H
50-6T4 6 | 3.969 4 123 2388 8250 64 68 | 103 25 5 3
50-6T6 6 | 3.969 6 179 3384 12375 | 64 68 127 32 5 8
50-8T4 8 | 4.763 4 122 2998 9578 65 70 | 127 32 5 3
50-8T6 8 | 4.763 6 178 4249 14367 | 65 70 161 40 5 8
50-10T3 50 10 | 6.350 3 95 3397 9256 69 74 | 135 32 6 35
50-10T4 10 | 6.350 4 124 4350 12341 69 74 155 32 6 3.5
50-10T6 10 | 6.350 6 184 6165 18511 69 74 197 40 6 3.5
50-12T3 12 | 7.938 8 94 4420 11047 | 73 78 | 161 40 6 3.5
50-12T4 12 | 7.938 4 124 5660 14730 73 78 185 40 6 3.5
63-6T4 6 | 3.969 4 148 2614 10542 | 78 80 & 106 25 6 3.5
63-6T6 6 | 3.969 6 220 3704 15813 | 78 80 & 130 32 6 35
63-8T4 8 | 4.763 4 152 3395 12541 | 79 82 131 32 6 3.5
63-8T6 8 | 4.763 6 222 4812 18811 | 79 82 | 165 40 6 3.5
631074 ©° 10 | 6.350 4 158 4860 15858 | 82 88 160 32 8 4
63-10T6 10 | 6.350 6 228 6887 23786 | 82 88 | 202 40 8 4
63-12T4 12 | 7.938 4 152 6479 19293 | 86 92 185 40 8 4
63-12T6 12 | 7.938 6 224 9182 28939 | 86 92 | 238 50 8 4
80-10T4 10 | 6.350 4 190 5559 21118 | 99 105 160 32 8 4
80-10T6 10 | 6.350 6 277 7879 31677 | 99 105| 202 40 8 4
80-12T4 12 | 7.938 4 192 7430 25681 | 103 110 | 185 40 8 4
80-12T6 12 | 7.938 6 280 10530 38521 | 103 110 | 238 50 8 4
go-1673 &0 16 | 9.525 8 188 9663 31622 | 108 115| 200 40 10 5
80-16T4 16 | 9.525 4 254 12375 42162 | 108 115| 236 50 10 5
80-20T3 20 | 9.525 8 189 9663 31622 | 108 115 | 245 50 10 5
80-20T4 20 | 9.525 4 248 12375 42162 | 108 115| 289 63 10 5
100-12T4 12 | 7.938 4 206 8306 33001 | 123 130| 185 40 8 4
100-1276 12 | 7.938 6 343 11772 49502 | 123 130 | 238 50 8 4
100-16T4 100 16 | 9.525 4 212 13569 53161 | 125 135| 236 50 10 5
100-16T6 16 | 9.525 6 276 19230 79741 | 125 135| 310 63 10 5
100-20T4 20 | 9.525 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.



HIWIN.
60 soeTE10-0310

Model

20-5B1
20-5B2
20-6B1
20-6C1
25-5B1
25-5B2
25-5C1
25-6B2
25-6C1
32-5B1
32-5B2
32-6B1
32-6B2
32-8B1
32-8B2

32-10B1
32-10B2
32-10C1 10

Nominal Lead

20

25

32

oo o 0ol o 0o oo o o1ag

Tl
o O

Type 1

Ball
Dia.

3.175
3.175
3.969
3.969
3.175
3.175
3.175
3.969
3.969
3.175
3.175
3.969
3.969
4.763
4.763
6.350
6.350
6.350

Circuits

2.5x1
2.5x2
2.5x1
3.5x1
2.5x1
2.5x2
3.5x1
2.5x2
3.5x1
2.5x1
2.5x2
2.5x1
2.5x2
2.5x1
2.5x2
2.5x1
2.5x2
3.5x1

Stiffness
kgf/pum
K

38
76
40
55
46
90
68
94
66
55
109
57
112
58
115
58
118
86

Dynamic
Load
1x10°revs
C (kgf)
837
1519
1139
1512
939
1704
1252
2308
1690
1039
1886
1409
2556
1810
3284
2651
4810
3519

Static
Load
Co (kgf)

1733
3465
2187
3041
2209
4417
3085
5523
3844
2833
5666
3510
7020
4227
8453
5600
11199
7785

44
44
48
48
50
50
50
56
56
58
58
62
62
66
66
74
74
74

95
131
125
173
148
208
168

F ‘ T ‘BCD-E
67 27 55
67 27 55
71 29 59
71 29 59
73 28 61
73 28 61
73 28 61
82 29 69
82 29 69
85 33 71
85 33 71
89 29 75
89 29 75
100 39 82
100 39 82
108 38 90
108 38 90
108 38 90

1E

9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
11
11
11
11
14
14
14
14
14

55
5.5
55
55
5.5
55
55
5.5
55
6.5
6.5
6.5
6.5
8.5
8.5
8.5
8.5
8.5

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.



HIWIN.
s99TE10-0310 O1

Size Bal Stiffness D{g‘:\glc Static Nut Flange Bolt

Model | Nominal | .4 D;. Circuits | kgf/um | 15105 revs Load

Dia. K C (kgf) Cokd) D L F T BCDE X Y Z
40-5B1 5 | 3.175| 25x1 65 1141 3567 68 96 101 38 83 9 14 85
40-5B2 5 | 3.175 | 2.5x2 132 2071 7134 68 126 101 38 83 9 14 85
40-6B1 6 |3.969  25x1 67 1552 4428 70 101 104 35 86 9 14 85
40-6B2 6 | 3.969  2.5x2 136 2817 8855 70 137 104 35 86 9 14 85
40-8B1 8 | 4.763 | 25x1 69 2003 5302 74 125 108 39 90 9 14 85
40-8B2 40 8 | 4763 | 2.5x2 137 3634 10603 74 173 108 39 90 9 14 85
40-10B1 10 | 6.350 | 2.5x1 72 2959 7069 84 158 125 48 104 | 11 175 11
40-10B2 10 | 6.350 | 2.5x2 145 5370 14138 84 218 125 48 104 | 11 175 11
40-10C1 10 | 6.350 | 3.5x1 102 3932 9841 84 178 125 48 104 | 11 175 11
40-12B1 12 | 7.144 | 2.5x1 70 3425 7837 86 174 128 48 106 | 11 175 11
40-12B2 12 | 7.144 | 2.5x2 141 6217 15674 86 246 128 48 106 | 11 175 11
50-8B1 8 |4.763 | 2.5x1 81 2206 6705 87 133 129 47 107 | 11 175 11
50-8B2 8 | 4763 | 2.5x2 165 4004 13409 87 181|129 47 107 | 11 175 11
50-10B1 10 | 6.350 | 2.5x1 87 3264 8835 94 158 135 48 113 11 175 11
50-10B2 0 10 | 6.350 | 2.5x2 173 5923 17670 94 218 135 48 113 11 175 11
50-12B2 12 | 7.938 | 2.5x2 178 8022 22094 102 260 150 58 125 | 14 20 13
50-12C1 12 | 7.938 | 3.5x1 123 5875 15380 102 200| 150 58 125 | 14 20 13
63-10B2 10 | 6.350 | 2.5x2 206 6533 22371 110 228 | 156 58 132 | 14 20 13
63-10B3 63 10 | 6.350 | 2.5x3 305 9258 33556 110 288| 156 58 132 | 14 20 13
63-12B2 12 | 7.938 | 2.5x2 214 8943 28062 118 260| 166 58 141 | 14 20 13
80-12B2 12 | 7.938 | 2.5x2 257 9797 35422 136 260 185 58 159 | 14 20 13
80-12B3 80 12 | 7.938 | 2.5x3 380 13884 53132 136 340 185 58 159 | 14 20 13
80-20B2 20 | 9.525 | 2.5x2 338 16485 58851 145 404| 204 66 173 | 18 26 175
100-20B2 100 20 | 9.525 | 2.5x2 400 18123 74425 170 404 243 86 205 | 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.



HIWIN.
62 s99TE10-0310

Type 2
L+1.5
-
Z |
S8 | 1/8PT N L
OIL HOLE St |-+

ao | Stifiness D{gg'c Static Nut Flange Bolt Fit

Model Dia. Circuits | kgf/um | 1,10sreys | Load
K C (kg | Col(kgf) D‘d ‘ L F‘T‘BCD-E x‘v ‘z S
20-20A1 20 20 |3.969 @ 1.5x1 @ 26 719 1281 |48 34 140 72 12 59 55 95 55 24
25-16B1 16 |4.763 | 2.5x1 | 56 1502 | 3237 |62 45 148 89 16 75 66 11 6.5 24
25.20B1 25 20 4.763 @ 2.5x1 @ 56 1592 | 3237 |62 45 178 89 16 75 6.6 11 65 24
25-25A1 25 (4763 | 15x1 | 32 1019 | 1927 |62 45 166 89 16 75 66 11 6.5 24
32-20B1 20 4763 | 25x1 | 66 1810 | 4227 68 54 181|102 16 84 9 14 85 30
32-2581 32 25 4.763 | 2.5x1 | 66 1810 | 4227 |68 54 218 102 16 84 9 14 85 30
32-32A1 32 (4763 | 15x1 | 36 1154 | 2505 |68 54 205 102 16 84 | 9 14 85 30
40-25B1 25 6.350  25x1 | 78 2959 | 7069 |84 65 224 126 18 104 11 175 11 30
40-32B1 40 32 6.350 @ 2.5x1 @ 78 2959 | 7069 |84 65 276 126 18 104 11 17.5 11 30
40-40A1 40 6350  15x1 | 48 1875 | 4159 |84 65 274 126 18 104 11 17.5 11 30
50-40A1 40 |7.938 151 54 2801 | 6499 |106 82 264 152 22 128 13 20 13 40
50-50A1 50 7.938  15x1 | 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.



HIWIN.
S99TE10-0310 B3

Type

[ ——

Stiffness | PYMAMIC | giavic Nut Flange Bolt
Ball L Load

Model Dig. | Cireuits kgf/pm | 1 10ereys | Load

K C(kgfy Co(kgh) D ‘ L F ‘ T ‘BCD-E X ‘ % ‘ z
20-5T3 5 3175 3 39 852 1767 |32 34 100 58 30 46 | 55 95 55
20-5T4 5 3175 4 54 1091 2356 |32 34 110 58 30 46 55 95 55
20673 29 6 3969 3 39 1091 2081 |34 36 111 58 29 46 55 95 55
20-6T4 6 3969 4 54 1398 2774 |34 36 127 58 29 46 55 95 55
25.5T3 5 3175 3 55 977 2314 |37 40 100 63 30 51 55 95 55
25.5T4 5 3175 4 73 1252 3085 |37 40 110 63 30 51 55 95 55
25673 22 6 3969 3 56 1272 2762 |38 42 111 63 29 51 55 95 55
25-6T4 6 3969 4 75 1628 3682 38 42 127 63 29 51 55 95 55
32-5T3 5 3175 3 64 1117 3081 44 48 100 75 30 61 66 11 65
32-5T4 5 3175 4 82 1431 4108 44 48 110 75 30 61 66 11 65
32-6T3 6 3969 3 65 1446 3620 45 50 111 |75 29 61 @ 66 11 65
326T4 ,, 6 3969 4 84 1852 4826 45 50 127 75 29 61 66 11 65
32-8T3 8 | 4763 3 68 1810 4227 |47 52 139 85 35 68 | 9 14 85
32-8T4 8 | 4763 4 82 2317 5635 47 52 157 85 35 68 9 14 85
32-10T3 10 6350 3 68 2539 5327 51 56 165 89 35 72 @ 9 14 85
32-10T4 10 6350 4 82 3252 7102 |51 56 185 89 35 72 9 14 85
40-5T4 5 3175 4 99 1599 5280 |51 54 11590 35 72 | 9 14 85
40-5T6 5 |3175| 6 146 2265 7919 |51 54 135 90 35 72 9 14 85
40-6T4 6 3960 4 100 2136 6420 53 56 13390 35 72 @ 9 14 85
40676 ,, 6 3969 6 148 3028 9630 53 56 157 90 35 72 9 14 85
40-8T4 8 | 4763 4 102 2728 7596 |55 60 157 |94 35 76 @ 9 14 85
40-8T6 8 | 4763 6 150 3866 | 11394 55 60 191 94 35 76 9 14 85
40-10T3 10 6350 3 76 2529 7069 60 65 175 106 45 85 | 11 17.5 11
40-10T4 10 6350 4 101 3789 9426 60 65 195 106 45 85 11 17.5 11

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.
64 sosTE10-0310

Type

~
30° B
|
30° J
v
OlL HOLE
Size ol Stiffness| PYNAMIC | gaiic Nut Flange Bolt
Model Nominal | ooq Dia,  C'CUS | KOF/HM | 4 10epeys  Load
Dia. K C(kgf) Cokef) D L F | T BCDE X Y Z
50-5T4 5 3.175 4 121 1757 6745 62 65 115|100 35 82 9 14 85
50-5T6 5 3.175 6 177 2490 10117 62 65 135100 35 82 9 14 8.5
50-6T4 6 |3.969 4 123 2388 8250 64 68 136|100 38 83 9 14 8.5
50-6T6 6 | 3.969 6 179 3384 12375 |64 68 160 100 38 83 9 14 8.5
50-8T4 8 |4.763 4 122 2998 9578 65 70 165|112 43 90 11 175 11
50-8T6 50 8 |4.763 6 178 4249 14367 65 70 199 112 43 90 11 175 11
50-10T3 10 | 6.350 3 95 3397 9256 69 74 175|114 45 93 11 175 11
50-10T4 10 | 6.350 4 124 4350 12341 69 74 195|114 45 93 11 175 11
50-10T6 10 | 6.350 6 184 6165 18511 69 74 235|114 43 93 11 175 11
50-12T3 12 | 7.938 3 94 4420 11047 73 78 203 121 49 97 14 20 13
50-12T4 12 | 7.938 4 124 5660 14730 73 78 227|121 49 97 14 20 13
63-6T4 6 3.969 4 148 2614 10542 78 80 142|122 44 100 11 175 11
63-6T6 6 3.969 6 220 3704 15813 |78 80 166|122 44 100 11 175 11
63-8T4 8 |4.763 4 152 3395 12541 79 82 165|124 43 102 11 175 11
63-8T6 63 8 |4.763 6 222 4812 18811 79 82 199|124 43 102 11 175 11
63-10T4 10 | 6.350 4 158 4860 15858 |82 88 205|133 55 109 14 20 13
63-10T6 10 | 6.350 6 228 6887 23786 |82 88 245|133 53 109 14 20 13
63-12T4 12 | 7.938 4 152 6479 19293 |86 92 230|136 52 113 14 20 13
63-12T6 12 | 7.938 6 224 9182 28939 |86 92 280|136 52 113 14 20 13
80-10T4 10 | 6.350 4 190 5559 21118 99 105 205 151 55 127 14 20 13
80-10T6 10 | 6.350 6 277 7879 31677 99 105 245 151 53 127 14 20 13
80-12T4 12 | 7.938 4 192 7430 25681 |103 110 230 156 52 132 14 20 13
80-12T6 80 12 | 7.938 6 280 10530 38521 |103 110 280 | 156 52 132 14 20 13
80-20T3 20 | 9.525 3 189 9663 31622 108 115 301|173 65 143 18 26 17.5
80-20T4 20 |9.525 4 248 12375 42162 108 115 346|173 66 143 18 26 17.5
100-10T6 10 | 6.350 6 236 8662 40469 120 125 245|171 53 147 14 20 13
100-12T6 100 12 | 9.525 6 343 19230 79741 |125 135 292 | 188 64 158 18 26 17.5
100-20T4 20 | 9.525 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.




HIWIN.
S99TE10-0310 ©5H

Type .
T S
Z]
ARE
¥e =
Tl 22024 I
300 W Toooo 1
N |

OlL HOLE

Size Bl Stiffness D{r;irg'c Static Nut Flange Bolt Fit
Model | Nominal | oo Dia. CTCUIS | kgf/um |4 qoee,s 02D
16-5B1 5 |3.175| 2.5x1 32 763 1400 |40 58 |64 12 51 |55 95 55 24
i6Ba1 16 5 |3.175 15xl 20 482 820 40 50 64 12 51 |55 95 55 24
20-5B1 5 |3.175| 2.5x1 38 837 1733 |44 60 68 12 55 55 95 55 24
20-5A2 20 5 |3.175  15x2 46 979 2079 44 70 68 12 55 |55 95 55 24
20-6B1 6 |3.969 | 2.5xi 40 1139 2187 48 69 72 12 59 |55 95 55 | 24
25-5B1 5 |3.175 25xl 46 939 2209 |50 60 74 12 62 |55 95 55 24
25-5A2 5 |3.175| 15x2 48 1078 2594 |50 70 74 12 62 |55 95 55 | 24
25.5C1 25 5 |3.175 35xl 68 1252 3085 |50 72 74 12 62 55 95 55 24
25-6A2 6 |3.969 | 15x2 56 1462 3249 |56 82 82 12 69 6.6 11 65 24
25-6C1 6 | 3.969 35xi 66 1690 3844 |56 81 82 12 69 6.6 11 65 24
25-10A1 10 | 4.763 | 1.5x1 29 1019 1927 |60 81 8 16 73 6.6 11 65 24
28-5B1 5 |3.175 25xl 51 984 2466 |55 60 85 12 69 6.6 11 65 24
28-5B2 = 28 5 |3.175| 2.5x2 98 1785 4932 |55 96 85 12 69 6.6 11 6.5 24
28-6A2 6 |3.175 15x2 59 1150 2960 |55 80 85 12 69 6.6 11 65 24
32-5B1 5 |3.175| 2.5x1 55 1039 2833 |58 62 84 12 71 |66 11 65 | 24
32-5A2 5 | 3175 15x2 65 1216 3400 |58 70 84 12 71 66 11 65 24
32-5C1 5 |3.175| 3.5xl 76 1388 3967 |58 72 84 12 71 |66 11 65 | 24
32-6B1 6 |3.969 25xi 57 1409 3510 |62 70 88 12 75 66 11 65 24
32-6A2 6 |3.969  15x2 67 1633 4168 |62 81 88 12 75 |66 11 65 24
32.6C1 32 6 |3.969 35xi 78 1888 4936 |62 83 88 12 75 6.6 11 65 24
32-8B1 8 | 4763 2.5x1 58 1810 4227 |66 92 10016 82 | 9 14 85 | 30
32-8A2 8 | 4763 15x2 69 2094 5009 |66 10610016 82 9 14 85 30
32-8C1 8 | 4763 3.5x1 82 2428 5948 |66 10810016 82 | 9 14 85 | 30
32-10B1 10 | 6.350  2.5x1 58 2651 5600 |74 11010816 90 9 14 85 30
32-10A1 10 | 6.350 | 1.5x1 36 1673 3278 |74 90 10816 90 | 9 14 85 | 30
36-6B1 6 |3.969 25xi 62 1486 3969 |65 68 10012 82 6.6 11 65 24
36-6B2 36 6 3969 25x2 | 121 2696 7937 | 65 103100 12 82 |66 11 65 | 24
36-10A1 10 | 6.350  1.5x1 40 1779 3718 |75 90 12018 98 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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Model

40-5B1
40-5B2
40-6B2
40-8B1
40-8C1
40-10B1
40-10C1
40-12B1
40-16A1
45-10B1
45-12B1
50-5A2
50-5A3
50-6B2
50-8B1
50-8B2
50-10B2
50-10C1
50-12B1
55-10C1
55-12B1
63-8A2
63-10B2
63-12B1
63-16B1
63-20A1
70-10B1
70-12B1

Size

Ball

Nominal Lead Dia.

Dia.

40

45

50

55

63

70

12

3.175
3.175
3.969
4.763
4.763
6.350
6.350
7.144
7.144
6.350
7.938
3.175
3.175
3.969
4.763
4.763
6.350
6.350
7.938
6.350
7.938
4.763
6.350
7.938
9.525
9.525
6.350
7.938

Type

Circuits

2.5x1
2.5x2
2.5x2
2.5x1
3.5x1
2.5x1
3.5x1
2.5x1
1.5x1
2.5x1
2.5x1
1.5x2
1.5x3
2.5x2
2.5x1
2.5x2
2.5x2
3.5x1
2.5x1
3.5x1
2.5x1
1.5x2
2.5x2
2.5x1
2.5x1
1.5x1
2.5x1
2.5x1

Stiffness

kgf /um
K

65
132
136

69

96

72
102

72

46

76

81

96
143
161

81
165
173
120
123
132
128
107
206
107
140

84
114
118

Dynamic
Load
1x10°revs
C (kgf)
1141
2071
2817
2003
2679
2959
3932
3425
2208
3111
4202
1447
2051
3093
2206
4004
5923
4393
4420
4562
4624
2826
6533
4927
8189
5306
3770
5169

Static
Load
Co (kgf)
3567
7134
8855
5302
7438
7069
9841
7837
4703
7953
9900
5382
8072
11149
6705
13409
17670
12481
11047
13661
12195
10129
22371
14031
23005
13890
12506
15638

Nut

D

68
68

L

65

95

109
90

108
110
132
117
117
110
132
74

103
110
92

140
170
130
132
130
132
108
172
135
158
147
112
132

F | T BCD-E

102
102
104
108
108
125
125
128
128
132
142
114
114
118
128
128
135
135
150
140
154
146
152
166
172
172
170
178

Flange

16
16
16
16
16
18
18
18
18
18
22
16
16
16
18
18
18
18
22
18
22
18
20
22
22
22
20
22

84

84

86

90

90

104
104
106
106
110
117
96

96

100
107
107
114
114
125
118
127
124
130
141
147
147
145
152

© © © ©© X

11
11
11
11
11
13
9
9
9
11
11
11
11
13
11
13
11
11
13
13
13
13
13

Bolt

14
14
14
14
14
17.5
175
17.5
175
17.5
20
14
14
14
175
17.5
175
17.5
20
17.5
20
17.5
17.5
20
20
20
20
20

z

8.5
8.5
8.5
8.5
8.5
11
11
11
11
11
13
8.5
8.5
8.5
11
11
11
11
13
11
13
11
11
13
13
13
13
13

Fit

S

30
30
30
30
30
30
30
40
40
30
40
30
30
30
30
30
30
30
40
40
40
40
40
40
40
40
40
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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Type
L
T S
Z,
>
ASS
7~ ol

z0° M m

B

30° K L

N
OIL HOLE #Dgb ¢D:gé
gF
Size s SIS D)ll_r;aa?c Static Nut Flange Bolt Fit
Model | Nominal Lead| Dia. Circuits | kgf /um 151.0° revs Load

Dia. K C (kgf) Co (kgf) D L | F|TBCDE X |Y | Z S
20-5T3 20 5 3.175 3x2 39 852 1767 34 67 |57 12 45 |55 95 55| 24
20-6T3 6 | 3.969 3x2 39 1091 2081 36 77 | 60 12 48 |55 95 55| 24
25-5T3 25 5 3.175 3x2 55 977 2314 40 67 | 64 12 52 |55 95 55| 24
25-6T3 6 |3.969 3x2 56 1272 2762 42 77 | 65 12 53 |55 95 55| 24
32-5T3 5 3.175 3x2 64 1117 3081 48 67 | 74 12 60 |65 11 65| 24
32-5T4 5 3.175 4x2 82 1431 4108 48 77 | 74 12 60 65 11 65| 24
32-6T3 6 |3.969 3x2 65 1446 3620 50 67 | 76 12 62 |65 11 65| 24
32-6T4 32 6 |3.969 4x2 84 1852 4826 50 90 | 76 12 62 65 11 65 24
32-8T3 8 |4.763 3x2 68 1810 4227 52 100 | 78 16 64 | 66 11 65| 24
32-8T4 8 |4.763 4x2 82 2317 5635 52 117 | 78 16 64 6.6 11 65 24
32-10T3 10 | 6.350 3x2 68 2539 5327 56 120 82 16 68 | 6.6 11 65| 24
40-5T4 5 |3.175 4x2 99 1599 5280 54 81 |80 16 66 | 6.6 11 65| 24
40-5T6 5 |3.175 6x2 146 2265 7919 54 102 |80 16 66 |66 11 65| 24
40-6T4 6 |3.969 4x2 100 2136 6420 56 94 | 88 16 72 9 14 85 30
40-6T6 40 6 |3.969 6x2 148 3028 9630 56 119 | 88 16 72 9 14 85| 30
40-8T4 8 |4.763 4x2 102 2728 7596 60 117 | 92 16 75 9 14 85 30
40-10T3 10 | 6.350 3x2 76 2959 7069 65 123 | 96 16 80 9 14 85| 30
40-10T4 10 | 6.350 4x2 101 3789 9426 65 143 | 96 16 80 9 14 85 30
50-5T4 5 3.175 4x2 121 1757 6745 65 81 96 16 80 9 14 85| 30
50-5T6 5 |3.175 6x2 177 2490 10117 65 102 | 96 16 80 9 14 85 30
50-6T4 6 |3.969 4x2 123 2388 8250 68 94 100 16 84 9 14 85| 30
50-6T6 6 | 3.969 6x2 179 3384 12375 68 119 |100 16 84 9 14 85 30
50-8T4 = 8 |4.763 4x2 122 2998 9578 70 120 1102 16 85 9 14 8.8 30
50-10T3 10 | 6.350 3x2 95 3397 9256 74 123 | 114 18 92 11 175 11 | 40
50-10T4 10 | 6.350 4x2 124 4350 12341 74 143 | 114 18 92 11 175 11 | 40
50-12T3 12 | 7.938 3x2 94 4420 11047 78 147 | 118 18 96 11 175 11 | 40
63-6T3 6 |3.969 3x2 148 2614 10542 80 96 (119 18 98 | 11 175 11 | 40
63-6T4 6 | 3.969 4x2 220 3704 15813 80 121|119 18 98 | 11 175 11 @ 40
63-8T4 63 8 |4.763 4x2 152 3395 12541 82 119 (122 18 100 | 11 17.5 11 | 40
63-10T4 10 | 6.350 4x2 158 4860 15858 88 147 |134 20 110 A 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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Type
M L M
T S
OIL HOLE
4— X THRU
b e ]
i %{1 i
Q #Dg6
lse
H
; Dynamic .
Ball Stiffness )Il_oa d Static Nut Flange Bolt Fit
Model Dia. Circuits | kgf /um 1x10°revs Load
K C (kgf) | Co(kgf) D ‘ L F ‘T ‘BCD-E‘ H @ X S M
16-1652 16 15 3175 18x2 | 35 i 1690 135 48|53 10 42 38 45 26 0
16-1654 18x4 68 1570 3370
16-1652 S 16 |3.475 | 1-8%2 | 35 i 1690 133 48 58 10 45 38 66 26 O
16-1654 18x4 68 1570 3370
20-20S2 18x2 | 42 970 2120 |39 48 | 62 10 50 46| 55 275 0
20-20S2 20 20 3175  18x2 | 42 970 2120 38 58 62 10 50 46 55 325 3
20-20S4 18x4 | 81 1760 4240 |38 58|62 10 50 46| 55 325 3
BEser] 18x2 @ 53 1470 3410
25 25 | 3.969 . _
25-2554 18x4 105 2670 630 | 47 67 74 12 60 56 66 395 3
o] 18x2 | 66 2090 5200
32 32 4762
32-3254 18x4 128 3800 | 10400 0 8 92 15 74 68 9 148 0
404052 40 40 eas 182 | 82 3420 8740
40-40S4 ' 18x4 159 6220 | 17480 |72 102|114 17 93 84| 11 | 60 | O
50-50S2 18x2 | 100 5030 | 13280
50 50 | 7.938
£0.5054 Lexa | 193 o110 | osseo |90 125113520 112 104 14 835 O

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.



HIWIN.
s99TE10-0310 B9

BDAZRSAVAS Type

L
g
Hmax 7
. I 1/8PT TS
S OIL HOLE N =

J0e | 20° &f; #Dg6
Size 5 Dynamic Static Nut Flange Return Bolt
all L Load Tube

Model 'Nominal | aq Dia. | "M 1yq0erevs | 02

Dia. C(kgh) | Colkgf) D ‘ L F ‘ T ‘BCD-E w ‘ H X ‘ Y ‘ z
16-16A2 16 16 3.175 | 1.5x2 704 1376 32 50|55 12 43 22 2255 95 55
20-20A2 20 20 3.175 | 1.5x2 793 1745 36 59 |60 12 47 28 27 55 95 55
25-25A2 25 25 3.969 | 1.5x2 1174 2730 42 69 |70 12 55 32 2866 11 6.5
32-32A2 32 32 4.763 | 1.5x2 1682 4208 54 84 |100 15 80 40 37| 9 14 85
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

Type (Shaft OD 6, Lead 1.0)

L3
L2
7.5 (10) L1 HRC (58~62)
15 j
.
3.5 |
= [~]o.008
: S
D 0.009 BB’
7 3 2MAX E /]
q INCOMPLETE G
Tl‘ THREAD I .
|
44— 1 — - - —&F=
N
0.3 ‘ L L
= C0.3 o Q’i i c0.2
#4.5_% 008 6 0,007 C0.3 5 26 M2.5x0.45Px5DP
M6x0.75P 9.5 = #1200 WITHOUT WIPER
-0.022
MD6 o 1ea 4—$3.4THRU
PD5.512-092 24 BCD 18
/@;jj/
87%.2 / \\
/
,7\ -
/
\C:Zf G
4 —
Q-Q SECTION J0° | 30
16
D-D VIEW
Ballscrew Data
Direction Right Hand
Lead (mm) 1.0
Lead Angle 2.99°
P.C.D. (mm) 6.1
Steel Ball (mm) 2 0.8 ]
Circuits 1x3 Unit: mm
i Accur
BYIEIE Lot & L)) = Stroke HIWIN Code L1 | L2 (acrl;daecy
Static Load Co (kgf) 111
SRR G 0 0.005 MAX 40 | R6-1.0T3-FSI-65-105-0.008 65 | 75 | 105 3
Drag Torque (kgf—cm) | 0.13 MAX 0.03 MAX 70 | R6-1.0T3-FSI-95-135-0.008| 95 | 105 | 135 3
Spacer Ball - - 100 | R6-1.0T3-FSI-125-165-0.008 125 | 135 | 165 3




Type (Shaft OD 8, Lead 1.0)

HIWIN.
S99TE10-0310 (1

L3 B
(37) L2 9 ]
1
10 27 (12) L1 HRWZ (58~62) T[5.6055 7]
L]0.0025][C T ——— ® |
L] O SE [0.008[BB’ (~]o.008
[©]o.005]C [7]o.008[AA"H g ) \ 6 g0
. ; o [ ]| (Zlooosles e
RO.2 — o o 0.8%
RO.5 . MAX Uy s RO.5
—\ = ] ) G
- _ B vl | _ B B B
| i I
#6 3 .008] CO.5/ Q L @ L RQ.2 5.7 % 06
=006 sl cop/ | LS —
1.5 %7 PE= %60
MBxXIP E— #1409 WITHOUT WIPER F=000-
MD8_0.206
PD7.35 0 38 927
4—$3.4THRU
105, BCD 21
ay ‘\/\\
1/ i
\\ / \ /
Q-Q SECTION L
30° 30°
18
D—D VIEW
Ballscrew Data
Direction Right Hand
Lead (mm) 1.0
Lead Angle 2.25°
P.C.D. (mm) 8.1 .
Unit: mm
Steel Ball (mm) 2 0.8
Circuits 1x3 Stroke HIWIN Code L1 | L2 | 13 [ade”
Dynamic Load C (kgf) 79
4 R8-1.0T3-FSI-80-138-0. 2 1
Static Load Co (kgf) 157 0 8-1.0T3-FSI-80-138-0.008 | 80 9 38 3
Axial Play (mm) 0 0.005 MAX 70 R8-1.0T3-FSI-110-168-0.008 110 | 122 168 3
Drag Torque (kgfcm) | 0.18 MAX O 100 | R8-1.0T3-FSI-140-198-0.008 140 | 152 | 198 3
Spacer Ball _ _ 150 | R8-1.0T3-FSI-190-248-0.008 190 A 202 248 3
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Type (Shaft OD 8, Lead 1.5)

L3 B
(37) L2 g
~ i
10 27 (12) L1 (HRC 58~62) TT0 0035
[1]0.0025 o \
- [~]0.008
[©]0.005]c [~]o.008]AA 5 6.6+
9 4 +0.1
02 - - l0.87
T MAX 9 T €0.2 RO.5
R0O.5 ]
G \ G
VN +
|
$6_% 05| CO.5 #8-05%0a 0.2 e l@ RO.2 $5.7 % o
M8x1P MAX ~0.002
Mt | #11.5 .5 . 960 050
MD8 5 00 #1520 017 WIPER BOTH ENDS —
DN~ < —0.026]
PD7.3520 155 928 5 ATHRL
BCD 22
1007
Q—Q SECTION 19
D-D VIEW
Ballscrew Data
Direction Right Hand
Lead (mm) 1.5
Lead Angle 3.37°
FIC DL (i) 8.1 Unit: mm
Steel Ball (mm) g1 A
Eleis 1x3 Stroke HIWIN Code L1 L2 g‘;‘;&a;y
Dynamic Load C (kgf) 105
: 40 | R8-1.5T3-FSI-80-138-0.008 | 80 | 92 | 138 3
Static Load Co (kgf) 191
Axial Play (mm) o 0.005 MAX 70 | R8-1.5T3-FSI-110-168-0.008 110 @ 122 | 168 3
Drag Torque (kgf-cm) | 0.2 MAX P 100 | R8-1.5T3-FSI-140-198-0.008 | 140 | 152 | 198 3
Spacer Ball _ _ 150 | R8-1.5T3-FSI-190-248-0.008| 190 | 202 | 248 3




FSI

Type (Shaft OD 8, Lead 2)

HIWIN.
S99TE10-0310 (3

L3 ~
(37) L2 9
1
10 27 (12) L1 (HR206 58~62)
. o ]
~{~]o.008 ]88’
(@] >
(©]o.005 8 E= DO [~10.009 [BE’ 6.870.
9 4 0.8""
X2 Q ] s 8] 0.z 0 RO.5
RO.5 MAX ™ G \ P
G ‘ ‘ | mi G
I . . A/ . i . Ip
) |
6 3008] CO.5/ co.2 Q ) 5l E R0.2\ #5.7 %
—0.008 . . . -/ -0.06
#870.008) - MAYX
MBX1P #11.5 #6.5 D~ #6001
MD8Z 5 e #162000% WIPER BOTH ENDS
PD7.35.57% 29
4—$3.4THRU
BCD 23
105
Q=Q SECTION
300 30°
20
D-D VIEW
Ballscrew Data
Direction Right Hand
Lead (mm) 2
Lead Angle 4.44°
P.C.D. (mm) 8.2 Unit: mm
Steel Ball (mm) 2 1.5
Circuits 1x3 Stroke HIWIN Code L1 | L2 g
Dynamic Load C (kgf) 170
: 40 R8-2T3-FSI1-80-138-0.008 80 92 | 138 3
Static Load Co (kgf) 267
Axial Play (mm) 0 0.005 MAX 70 R8-2T3-FSI1-110-168-0.008 | 110 | 122 | 168 3
Drag Torque (kgf—cm) 0.2 MAX 0.05 MAX 100 R8-2T3-FSI1-140-198-0.008 | 140 | 152 | 198 3
Spacer Ball . . 150 | R8-2T3-FSI-190-248-0.008 190 & 202 248 3
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Type (Shaft OD 10, Lead 2)

L3
(37) L2 9
10 27 (12) L1 (HRC 58~62) T[o.004]C]
L0003 o o |
o []0.008]BB’ [ ~]o.008
[©[0.005]ch |[~]o.008]AAH Ho ‘
8 o=~ [ HrJo.00s[BE’ 6.8%"
9 RO.2 4 G 0.5 l0.8%"
RO.5 A\ o | 7 c MAX| RO.5
: ‘ 4+ ] il
1 |
Il |
o |co5 o " . 0
#6 2.008| —2 o002| CO.2 RO.2 5.7 306
#8_0.008 415 |ss #10 MAX 450002
MBX1P #11.5 -0 #6000
A D= #18 ooy |WIPER BOTH ENDS e
MDS—O.ZDG
PD7.35 0%% $35
4— ¢4 5THRU
BCD 27
‘ v
105 -
g \
/
-+ L
/
\ /
—
Q—Q SECTION
o | 50
22
D—D VIEW
Ballscrew Data
Direction Right Hand
Lead (mm) 2
Lead Angle 3.57°
P.C.D. (mm) 10.2 A
Steel Ball (mm) 215
Circuits 1x3 Stroke HIWIN Code L1 | 2 |13 [
Dynamic Load C (kgf) 196
: 50 | R10-2T3-FSI-100-158-0.008 | 100 | 112 | 158 3
Static Load Co (kgf) 348
Axial Play (mm) o 0.005 MAX 100 | R10-2T3-FSI-110-208-0.008 150 | 162 | 208 3
Drag Torque (kgf—cm) | 0.1 ~ 0.25 E—— 150 | R10-2T3-FSI-140-258-0.008 | 200 | 212 | 258 3
Spacer Ball i} i} 200 | R10-2T3-FSI-250-308-0.008 | 250 @ 262 | 308 3




HIWIN.
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Type (Shaft OD 10, Lead 2.5)

L3
37 L2 9
10 (27) (12) L1 (HRBCQ 58~62) TTo004[C]
[L]o.004 . o |
- ‘ - ‘ - ; [ ~]0.008[BB [ ~]0.008[BB
©[0.005[ch |[7]0.008 AN D — Jo>
8 [T {7Jo.00e]eE ‘6.8*00“
9 4 . | 0.8%)'1
RO.2 8] B] C0.5 | R0.5
RO.5 G T MAX | S G i -
S T2 [y T e
_ i _ _ | _ _ _ _
1
I | |
L
C0.5 _ Q T
#6 0008 o 8052 coo /| H L l Ro.z\ #5.7 % o6
MBX1P b #10 MAX | .00z
MD8 0228 #11.5 |67.5 60 'om0
PD7.35 g% #19-39% WIPER BOTH ENDS
#36 4—¢4.5THRU
109,
Q—=Q SECTION
23
D-D VIEW
Ballscrew Data
Direction Right Hand
Lead (mm) 2.5
Lead Angle 4.46°
P.C.D. (mm) 10.2 Unit: mm
Steel Ball (mm) g2
Circuits 1x3 Stroke HIWIN Code L1 | L2 | 3 [
Dynamic Load C (kgf) 274
: 50 |R10-2.5T3-FSI-100-158-0.008 100 | 112 | 158 3
Static Load Co (kgf) 438
Axial Play (mm) o 0.005 MAX 100 |R10-2.5T3-FSI-150-208-0.008 150 | 162 208 3
Drag Torque (kgf-cm) | 0.02 ~ 0.3 P 150 |R10-2.5T3-FSI-200-258-0.008 200 | 212 | 258 3
Spacer Ball ; ; 200 |R10-2.5T3-FSI-250-308-0.008 250 @ 262 | 308 3
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Type (Shaft OD 12, Lead 2)

L3 _
45 L2 10 ]
15 30 (15) L1 (HR02858~62)
- -
o /0.008 B&’
©[o.005]C ~10.008 [AA’ )
[©] ‘ /] [AA'H 10 - J:[ o /0.009[B5] ‘7‘9201
= [‘i’ G lo.9*!
RO.2 i B] 6] cosl |
RO.5 MAX ~ s RO.5
— G 5 1 I c
‘ | // F
|
N I | SN B L L | [ O | | I | Ay
I ‘
8% C0.5 co.2 oy 412
-0.009 - .
M10X1P #1055 #4 #10
s D 4202997 WIPER BOTH ENDS
MDWO,ggégOZB ~ -
PD9.35_0%% 837 4— 44 5THRU
BCD 29
125,
Q=Q SECTION
30 230°
24
D—D VIEW
Ballscrew Data
Direction Right Hand
Lead (mm) 2
Lead Angle 2.99° e (T
P.C.D. (mm) 12.2
Accurac
Steel Ball (mm) 515 Stroke HIWIN Code L1 | L2 grade”
Circuits 1x3
: 50 R12-2T3-FSI1-110-180-0.008 | 100 | 125 180 3
Dynamic Load C (kgf) 217
Static Load Co (Kgf) 430 100 R12-2T3-FSI-160-230-0.008 160 @ 175 230 3
Axial Play (mm) 0 0.005 MAX 150 R12-2T3-FSI1-210-280-0.008 | 210 | 225 | 280 3
Drag Torque (kgf-cm) | 0.04 —0.36 0.1 MAX 200 | R12-2T3-FSI-260-330-0.008 260 | 275 | 330 3
Spacer Ball . B} 250 | R12-2T3-FSI-310-380-0.008 | 310 | 325 | 380 3




Type (Shaft OD 12, Lead 2.5)

HIWIN.
S99TE10-0310 ([

L3 ‘
45 L2 0 |
(15) 30 (15) L1 (HRC 58~62) s
<
. R
~]0.008 ]88’
[©]0.005]cC [~]o.008 AN © b o ‘ on
10 = [T zoonEs 7.9%
10 5 B . B 0.5 1 0.97"
RO.2 (Qd | RO.5
RO.5 o MAX = c /
G ‘ | 4 r / G
N I | A . . //i/ . . . ‘ . |
|
I L
—| T 1
#8 2 00s] CO-9 #10 0008 CO.2/ 44| Q" |pmo05 lﬂ , RO.2\
M10X1P MAX
006 | D -0.007
MD10-002 —_— 8212099 WIPER BOTH ENDS
PD9.35592 s
0° 300
4— $4.5THRU /’#\
BCD 30
125,
Q—Q SECTION
25
D-D VIEW
Ballscrew Data
Direction Right Hand
Lead (mm) 2.5
Lead Angle 3.73° e [T
P.C.D. (mm) 12.2 A
ccurac
Steel Ball (mm) 015 Stroke HIWIN Code L1 L2 |3 |“grade”
Circuits 1x3
: 50 R12-2.5T3-FSI-110-180-0.008 | 100 | 125 180 3
Dynamic Load C (kgf) 217
100 | R12-2.5T3-FSI-160-230-0.008 | 160 | 175 230 3
Static Load Co (kgf) 430
Axial Play (mm) 0 0.005 MAX 150 |R12-2.5T3-FSI-210-280-0.008 | 210 | 225 | 280 3
Drag Torque (kgf—cm) | 0.04 ~ 0.4 35 200 | 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

Spacer Ball
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Type (Shaft OD 12, Lead 5)

L3
(45) L2 10
15 30 (15) L1 (HRC 58~62)
= [1]o.004]C’]
© |
[@]0.005]C [~ ]o.008 [AA’ [7]0.008 AN’
10 D!\ 7v9+00.1
10 5 ‘O 9+0v1
RO.2 M ] 0.5 =0
RO.5 MAX 0 E] . o5
G g = - G
L [
R *
RN S | N E 4 91 n _ _ Ii
1]
|
0.5 c0.2 /TQ l'/ 1
89 000 : P = RO.2 47.6 % 08
—ioxIp #10_0908 #14 $9.5 #12 MAX |g-ooor
MD108.508 D
PD9.35°0%% ;
— WIPER BOTH ENDS
32
30
m 4— 44 5THRU, #8x4DP
BCD 40
1294
/
/
© |
9
\
© \
Q—Q SECTION ™
M6X1PX6DP
D—D VIEW
Ballscrew Data
Direction Right Hand Unit: mm
Lead (mm) 5 Accuracy
T ATe _ Stroke HIWIN Code L1 | L2 grade
P.C.D. (mm) 12.25 50 | R12-5B1-FSW-110-180-0.008| 110 | 125 | 180 3
Steel Ball (mm) 2 2.381 100 | R12-5B1-FSW-160-230-0.008 | 160 | 175 | 230 3
Cireuits 2:5x1 150 | R12-5B1-FSW-210-280-0.008 | 210 | 225 | 280 3
Axial Play (mm) 0 0.005 MAX
200 | R12-5B1-FSW-260-330-0.008 260 | 275 330 3
Dynamic Load C (kgf) 241 382
250 | R12-5B1-FSW-310-380-0.008 | 310 | 325 | 380 3
Static Load Co (kgf) 319 637
B TaGE (ame) | (00 =~ 0413 0.1 MAX 350 | R12-5B1-FSW-410-480-0.008 | 410 | 425 480 3
Spacer Ball _ _ 450 | R12-5B1-FSW-510-580-0.008 | 510 | 525 | 580 3




Type (Shaft OD 12, Lead 10)

HIWIN.
S99TE10-0310 /9

L3
(45) L2 10
15 30 (15) L1 (HRC 58~62)
- =
~]0.008[88’ @ |
[©]0.005][ch |[~]o.008 AN’ © - o , [ 7]o.008 [AN’
‘ [/]o.010]BB | geor
G R
10 lo.9%
B] ;
ROLS T RO.2 1 e RO.5
=2 G G_[MAX G
bl /
+—fF-— — A1+ ——F
- | 7.6 %
48 % 009 | CO.5 oons| €02 Ly RO\ | o=
#10_0.008 #12 MAX  |#8_c.012
M10X1P
MD10 5508
PD9.350_9%% 83020 990 WIPER BOTH ENDS
#50
32
20° 30¢
/‘T”\ 4— 84 5THRU, #8X4DP
! < BCD 40
12525 =
/
ol |l
0
\
o \
AN
Q=Q SECTION.
M6X1PX6DP
(OIL HOLE)
D-D VIEW
Ballscrew Data
Direction Right Hand
Lead (mm) 10
Lead Angle 14.57° IR (G
P.C.D. (mm) 12.25 A
ccurac
Steel Ball (mm) g 2.381 Stroke HIWIN Code L1 L2 L3 gradey
Circuits 2.5x1
100 | R12-10B1-FSW-160-230-0.008 160 | 175 230 3
Axial Play (mm) 0 0.005 MAX
- 150 | R12-10B1-FSW-210-280-0.008 210 | 225 280 3
Dynamic Load C (kgf) 241 382
Static Load Co (kgf) 319 637 250 | R12-10B1-FSW-310-380-0.008 310 | 325 380 3
Drag Torque (Kgf—cm) 0.1~ 0.5 0.15 MAX 350 ' R12-10B1-FSW-410-480-0.008 410 @ 425 480 3
Spacer Ball 1:1 _ 450 |R12-10B1-FSW-510-580-0.008| 510 | 525| 580 3
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Type (Shaft OD 14, Lead 5)

L3
(45) L2 22
15 30 (15) L1 (HRC 58~62)
40
L]0.004]¢ {L[0.004]C"]
[L]o.004C] 11 --
g
©]0.006 |C /10.009 [AA’ - —g® /10.009 [AA
(o] \ /1 \ ‘r ‘ o /]
10 DI~ G 9.15%"
10 5 115%™
coo | T B] B 0.5
RO.5 c | WA\ Q G RO.5
: Ho— /) Soll A b
N | I _ 1 11 _ 1 | |
11 N =
| //
#10_9.00s| CO.5 0.2 Q4 ‘ ‘ </ M5X0.8PX12DP
-0.003 RO.2 0
M12X1P AZ-gon | A5 105 | MAX 3.6 008
—_— —0.004
MD1225:928 D~ 15470002 1#10-c.012
PD11.3520 28 R —0.025
57
4—$5.5THRU, #9.5X5.5DP
BCO 45
125,
a |
'e}
Q=Q SECTION
MBX1PX6DP
(OIL HOLE) ~ D=D VIEW
Ballscrew Data
Direction Right Hand
Lead (mm) 5 Unit: mm
Lead Angle 6.22°
Accuracy
Steel Ball (mm) 2 3.175 100 |R14-5B1-FSW-189-271-0.008 | 189 | 204 | 271 3
Circuits 2.5x1
150 | R14-5B1-FSW-239-321-0.008 239 | 254 @ 321 3
Axial Play (mm) 0 0.005 MAX
i 250 | R14-5B1-FSW-339-421-0.008 439 | 354 @ 421 3
Dynamic Load C (kgf) 448 710
e Lend G0 (ah) 608 1215 350 ' R14-5B1-FSW-439-521-0.008 439 @454 521 3
Drag Torque (kgf—cm) 0.1~ 0.7 0.2 MAX 450 | R14-5B1-FSW-539-621-0.008 539 | 554 621 3
Spacer Ball 1-1 _ 600 |R14-5B1-FSW-689-771-0.008 | 689 | 704 | 771 3




Type (Shaft OD 14, Lead 8)

L3

HIWIN.
s99TE10-0310 81

(45) L2 22
15 30 (15) L1 (HRC 58~62)
-
H {7 Pb0os s -
Ko
>
[©]c.006]C] [~]0.009]AA’ ‘ ‘ To.012]68 [~]0.009 [AA]
10 DI~ G 9.15%9"
10 ’_g_ - - 115701
R0O.2 .
RO.5 o TG MAX Oy T o 0.5 . G R0
= / /) f
_ _ _ _ / _ |@ 7@\ _ _ 0 iy
i ‘ HE— —
#10_% 500| CO.5 Co.2 Q»| I ‘ ‘ (/ - I f0.9 M5X0.8PX12DP
#12 000 #15 #10.5 #14 MAX #3.6 %05
M12X1P — B moﬁ
MD12-0:928 D —0.012
W% == 43473092 WIPER BOTH ENDS
757 4—¢#5.5THRU, ¢9.5X5.5DP
BCD 45
129,
7 .
— mn
~
Q-Q SECTION.
MBXTPX6DP
(O\L HOLE) D—-D VIEW
Unit: mm
Accuracy
Stroke HIWIN Code L1 | L2 3 grade
100 |R14-8B1-FSW-189-271-0.008 | 189 | 204 | 271 3
Ballscrew Data 150 | R14-8B1-FSW-239-321-0.008 | 239 | 254 & 321 3
Direction Right Hand 200 |R14-8B1-FSW-289-371-0.008 | 289 | 304 | 371 3
Lead (mm) 8 250 | R14-8B1-FSW-339-421-0.008 | 339 | 354 | 421 3
Lead Angle 9.89° 300 |R14-8B1-FSW-389-471-0.008 | 389 | 404 | 471 3
P.C.D. (mm) 14.6 350 |R14-8B1-FSW-439-521-0.008 | 439 | 454 | 521 3
StecliBallimm) B LTS 400 |R14-8B1-FSW-489-571-0.008 | 489 | 504 | 571 3
Circuits 2.5x1
_ 450 |R14-8B1-FSW-539-621-0.008 | 539 | 554 | 621 3
Axial Play (mm) 0 0.005 MAX
Dynamic Load C (kgf) 448 410 500 |R14-8B1-FSW-589- 671-0.008 | 589 | 604 | 671 3
Static Load Co (kgf) 608 1215 550 | R14-8B1-FSW-639-721-0.008 639 | 654 | 721 3
Drag Torque (kgf—cm) = 0.1 ~ 0.7 0.24 MAX 600 |R14-8B1-FSW-689-771-0.008 | 689 | 704 | 771 3
Spacer Ball 1:1 - 700 |R14-8B1-FSW-789-871-0.008 | 789 | 804 | 871 3
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6.4 Dimension for Stock Precision Ground Ballscrew

Type (Shaft OD 15, Lead 10)

(45) L2 22
15 30 (15) L1 (HRC 58~62) [6.004c]
10 51 10
> -
/10.011 BB’
© OlL HOLE| 6 o 5] ©
O
[©[0.009]c] |[~Jo.014 AN []o.015[B8'] [~]o.014]AA"]
{ +0.1
10 D G 9ﬂ5+314
10 rg_ 1.15%
o5
RO2 | .
RO.5 c TG MAX ﬂ T r ¢ / - G R0.5
- - § A o S S
] i: N o|
#10 B000] €O.5 o | l . jj‘ L | l R0 M5X0.8PX12DP
== #15

M12X1P #2795 — |gs  |a2 ‘ MAX 9.6 % o
MD12Z555 | 5 Wp=ay o
—0.026 | M

#34 0008 WIPER BOTH ENDS

4—#5.5THRU, #9.5X5.5DP
BCD 45

0
1 27025

Q—Q SECTION
s
| k 2—-MBX1PX6DP
D—-D VIEW
Unit: mm
Accuracy
Stroke HIWIN Code L1 | L2 | L3 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
Ballscrew Data 250 | R15-10B1-FSW-339-421-0.018 | 339 | 354 421 5
Direction R|ght Hand 300 R15-10B1-FSW-389-471-0.018 389 404 471 5
Lead (mm) 10 350 R15-10B1-FSW-439-521-0.018 | 439 | 454 @ 521 5
Lead Angle 11.53° 400 R15-10B1-FSW-489-571-0.018 | 489 | 504 | 571 5
P.C.D. (mm) 15.6 450 R15-10B1-FSW-539-621-0.018 | 539 | 554 @ 621 5
Steel Ball (mm) 2 3.175 500 | R15-10B1-FSW-589- 671-0.018 | 589 | 604 | 671 5
Circuits 2.5x1
550 R15-10B1-FSW-639-721-0.018 | 639 | 654 @ 721 5
Axial Play (mm) 0 0.005 MAX
i 600 R15-10B1-FSW-689-771-0.018 | 689 | 704 | 771 5
Dynamic Load C (kgf) 460 729
Static Load Co (Kgf) oA B0 700 R15-10B1-FSW-789-871-0.018 | 789 | 804 @ 871 5
Drag Torque (kgf—cm) | 0.2 ~ 0.8 0.24 MAX 800 R15-10B1-FSW-889-971-0.018 | 889 | 904 | 971 5
Spacer Ball 1:1 - 1000 | R15-10B1-FSW-1089-1171-0.018 | 1089 | 1104 | 1171 5




Type (Shaft OD 20, Lead 10)
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(60) L2 25 ]
1
20 40 (25) _ L1 (HRC5458~62) _ To004[C]
ENn e ® |
© OlL HOLE [6 L)) ,
o - [/]o.014]AA
; f ) ~10.015 BB’
[©]0.008]c [/]o.014]AA D=~ [ I 10.15%"
15 G | 151014
15 RO.2 S B] &l —
RO.5 MAX Qr T T o M{ RO.5
G G 1 T! f Il G
i I | I
o i I | S
/ q o L
C0.5 -
#12 % o1 #5-3%% 0.3 / #16.5 ‘ mf M6 X1PX15DP
M15X1P 4195 i #20 #1435,
MD1520 9% D 1 7\ I #15°0.0%
PD14.35-292¢ ‘ 8460 098 WIPER BOTH ENDS
874
46
4—¢6.6 THRU, #11X6.5DP
BCD 59
17 %25
O
w
% .
% j%;\)@
Q=Q SECTION
&—MBXWPX&;DP
D-D VIEW
Unit: mm
Accuracy
Stroke HIWIN Code L1 | L2 grade
Ballscrew Data 200 | R20-10B1-FSW-289-399-0.018 | 289 | 314 | 399 5
Direction Right Hand 300 R20-10B1-FSW-389-499-0.018 389 | 414 499 5
Lead (mm) 10 400 R20-10B1-FSW-489-599-0.018 489 | 514 | 599 5
Lead Angle 8.7° 500 | R20-10B1-FSW-589-699-0.018 | 589 | 614 | 699 5
P.C.D. (mm) 20.8 600 | R20-10B1-FSW-689-799-0.018 | 689 | 714 | 799 5
Steel Ball (mm) 2 3.969 700 | R20-10B1-FSW-789-899-0.018 | 789 | 814 899 5
Circuits 2.5x1
800 R20-10B1-FSW-889-999-0.018 889 | 914 | 999 5
Axial Play (mm) (0} 0.005 MAX
. 900 R20-10B1-FSW-989-1099-0.018 ' 989 1014 1099 5
Dynamic Load C (kgf) 718 1139
Static Load Co (kgf) 1094 2187 1000 | R20-10B1-FSW-1089-1199-0.018 1089 1114 1199 5
Drag Torque (kgf—cm) | 0.2 ~ 1.2 0.3 MAX 1100 | R20-10B1-FSW-1189-1299-0.018 1189 1214/1299 5
Spacer Ball 1:1 o 1200 | R20-10B1-FSW-1289-1399-0.018 1289 1314 1399 5
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Type (Shaft OD 20, Lead 20)

L3
(60) L2 25
20 40 (25) L1 (HRC 58~62)
10 63 10 ,
1]0.004
13 ;
O o hoe [7 /[0-011[B8 0O Lo ‘
© [ ~]0.014
[©]o.009[Ch |[/]o.014]AA’ \
15 D= | 10.15%"
15 0.0 [_5' 1 0.3 115701
: (8] (6]
MAX T ) T G R0O.5
ool gl | (R o ol
= TV -
A Il V ‘
0.5 c0.3/ | o ' e
929 . A | J oo E?& MBX1PX15DP
—_— —0.004 0
15X 1P #1509 #19.5 |#16.5 s #1439
— o i g1 5-0:004
MD15_0.206 D~ (M1 0,000 2 2-0.012
PD14.35 0028 465592 WIPER BOTH ENDS
&7 4 46
4—¢6.6 THRU, #11X6.5DP
BCD 59
W7 0.25
% . !
Z, )
“
N
Q—=Q SECTION %@
X%M@xmxwp
D-D VIEW
Unit: mm
Accuracy
Stroke HIWIN Code L1 L2 grade
Ballscrew Data 200 | R20-20A1-FSW-310-420-0.018 | 310 | 335 | 420 5
Direction Right Hand 300 | R20-20A1-FSW-410-520-0.018 | 410 | 435 | 520 5
Lead (mm) 20 400 | R20-20A1-FSW-510-620-0.018 | 510 | 535 | 620 5
Lead Angle 17.01° 500 | R20-20A1-FSW-610-720-0.018 | 610 | 635 | 720 5
P.C.D. (mm) 20.8 600 | R20-20A1-FSW-710-820-0.018 | 710 | 735 | 820 5
Steel Ball (mm) 2 3.969 700 R20-20A1-FSW-810-920-0.018 810 | 835 | 920 5
Cireuits 1.5x1 800 | R20-20A1-FSW-910-1020-0.018 | 910 | 935 | 1020 5
Axial Play (mm) (0} 0.005 MAX
. 900 | R20-20A1-FSW-1010-1120-0.018 | 1010 1035 | 1120 5
Dynamic Load C (kgf) 453 719
St Lo Go () a1 1280 1000 | R20-20A1-FSW-1110-1220-0.018 | 1110 | 1135 | 1220 5
Drag Torque (kgfcm) | 0.2 ~ 1.2 0.3 MAX 1100 | R20-20A1-FSW-1210-1320-0.018 | 1210|1235 | 1320 5
spacer Ball o ) 1200 | R20-20A1-FSW-1510-1620-0.018 | 1510 | 1535 | 1620 5




Type (Shaft OD 16, Lead 16)
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L3
(45) L2 22
15 30 (20) L1 (HRC 58~62) ;
_110.004|C
10 55 10 -
iR -OADO4 C @)
S © | oL Hoe 6M S ©
© o
[©]0.009]c [7]o.014]AA’
1] /10.015|BB’
10 D = T 9. 15+ow
5 G 1 15+m4
RO.2 E’ E] co.5 -
RO.5 - MAX Qr I | T C | — 7 RO.5
G . It I ] G
B LM /7 _ > | _ B s e
q i | \

#10.5 500 | 222 ¢ 2-5503| CO.2 - L % ] = I RO.2 M5X0.8PX12DP
Mi2xip | 45 |93 L MAX | |00 TP
MD12-5%¢ ﬁ‘c ‘1‘ 0,008 #10_5 51
PDI1. 3573?‘%‘? D s P34 _o 005 WIPER BOTH ENDS

857
34
500 30° 4—#5.5THRU,#9.5x5.5DP
BCD 45
\
12 905 /
>
<
o . =
LO }
o
o~
~
Q—Q SECTION @E @
2— M6><1P><6DP 19 MAX
D—D VIEW
Unit: mm
Accurac
Stroke HIWIN Code L1 L2 | L3 |“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
Ballscrew Data 250 | R16-16A1-FSV-334-421-0.018 | 334 | 354 | 421 5
Direction R|ght Hand 300 R16-16A1-FSV-384 -471-0.018 384 404 471 5
Lead (mm) 16 350 | R16-16A1-FSV-434-521-0.018 | 434 | 454 | 521 5
Lead Angle 17.05° 400 |R16-16A1-FSV-484 -571-0.018 |484 | 504 | 571 5
P.C.D. (mm) 16.6 450 | R16-16A1-FSV-534 -621-0.018 |534 | 554 | 621 5
Steel Ball (mm) 2 3.175 500 | R16-16A1-FSV-584 -671-0.018 |584 | 604 | 671 5
Circuits 1.5x1
550 | R16-16A1-FSV-634-721-0.018 | 634 | 654 | 721 5
Axial Play (mm) (0} 0.005 MAX
; 600 | R16-16A1-FSV-684 -771-0.018 | 684 | 704 | 771 5
Dynamic Load C (kgf) 304 481
Static Load Co (kgf) P e 700 | R16-16A1-FSV-784 -871-0.018 | 784 | 804 | 871 5
BraglTorquelkgiemyl[ ez ois 0.24 MAX 800 |R16-16A1-FSV-884-971-0.018 | 884 | 904 | 971 5
Spacer Ball 1:1 ; 1000 | R16-16A1-FSV-1084-1171-0.018 11084 | 1104 | 1171 5
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Type (Shaft OD 25, Lead 20)

R0O.5

(80) L2 53
27 53 (30) L1 (HRC 58~62)
15 85 15 ;
=
© [I[o0T © R 7ooshe
2010 e — > —{~]0.015]BB’] —
L G 1,350 16
(8] [B] C0.3
0y L g 7
7 0 /)T |
- - T - X{ D— - %r -——T -1 1+
/ \\
/ L §
mzo‘f co.3/ - L Z‘[[i O L WA oo =
Mzox{gm #20255% — w5 21 = ‘ 95 MAX 1020908
MD20-g%0¢ D~ —0.009 M20X1P
PDW9,35:g:?}E - #44 _5.005 WIPER BOTH ENDS MD20:8%§
PD19.35 0 ves
23 30MAX
20° 300
22—%.35 -
% 4—¢#6.6 THRU
BCD 57
Q—Q SECTION
M6Ex1Px6DP
D—D VIEW
Ballscrew Data
Direction Right Hand Unit: mm
Lead (mm) 20 Accuracy
Lead Angle 13.75° Stroke HIWIN Code L1 | L2 | L3 | grade
P.C.D. (mm) 26 600 | R25-20B1-FSV-750-913-0.018 | 750 | 780 | 913 5
Siteel il (g D A1EE 800 | R25-20B1-FSV-050-1113-0.018 | 950 980 | 1113 5
Circuits 2.5x1
_ 1000 | R25-20B1-FSV-1150-1313-0.018 | 1150 | 1180 | 1313 5
Axial Play (mm) (o} 0.005 MAX
Dynamic Load C (kgf) 1003 1501 1200 | R25-20B1-FSV-1350-1513-0.018 | 1130 | 1380 | 1513 5
Static Load Co (kgf) e S 1400 | R25-20B1-FSV-1550-1713-0.018 | 1550| 1580 | 1713 5
Drag Torque (kgf—cm) | 0.4 ~ 205 0.5 MAX 1600 | R25-20B1-FSV-1750-1913-0.018 | 1750| 1780 | 1913 5
Spacer Ball 1:1 - 2000 | R25-20B1-FSV-2150-2313-0.018 | 2150| 2180 | 2313 5




Type (Shaft OD 25, Lead 25)

L3
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(80) L2 53
27 53 (30) L1 (HRC 58~62) 5
- - = = 5
1]0.004]c o
12 5
1(0.011 |BB
B © O © [ oo
[7]o.018]AN 20 +01
0 D T 15.35% -
16 RO.2 - G 13575 16
MAX (B] (B] co.3
? y | ; 7
G ‘ N
T j\‘ / ‘h I
- - : t e |11
1)\ \\
C0.5 L| w
RO.5 £15.0 s L ﬂ | -C/ | L RO.2 #1992 ca.5
—0. C0.3 7
Mzoxw;OM #2055 #25 #21 = “ 925 MAX lrzozage
T i~on-0026 | D
7&55;;2295%5 = I 8440958 WIPER BOTH ENDS 7%2:15026
3523 %71 s N
23 3O0MAX PD19.35014¢ |
50° 30°
22 %5 -
>
<
3
M
4—¢6.6 THRU
BCD 57
Q-Q SECTION.
MEx1Px6DP
D-D VIEW
Ballscrew Data
Direction Right Hand Unit: mm
Lead (mm) 25 Accuracy
Lead Angle 17.01° Stroke HIWIN Code L1 | L2 | L3 grade
P.C.D. (mm) 26 600 | R25-25A1-FSV-750-913-0.018 750 | 780 913 5
Steel Ball (mm) 2 4.763 800 | R25-25A1-FSV-950-1113-0.018 | 950 | 980 1113 5
Circuits 1.5x1
1000 R25-25A1-FSV-1150-1313-0.018 | 1150, 1180 1313 5
Axial Play (mm) 0 0.005 MAX
. 1200 | R25-25A1-FSV-1350-1513-0.018 | 1350 1380 1513 5
Dynamic Load C (kgf) 642 1018
Static Load Co (kgf) 964 1926 1400 R25-25A1-FSV-1550-1713-0.018 | 1550 1580 1713 5
Drag Torque (kgf—cm) | 0.4 — 2.5 0.5 MAX 1600 | R25-25A1-FSV-1750-1913-0.018 | 1750, 1780, 1913 5
Spacer Ball 1-1 - 2000 R25-25A1-FSV-2150-2313-0.018 | 2150/ 2180 2313 5
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6.5 Ultra High Lead Ground Ballscrew

Type (Shaft OD 16, Lead 32)

L3
(45) 2 22
15 30 10 (12) L1 HRC 58~62
34 j ©
1]0.004][C
10 135 j (L] €]
® ljf [~]o.011
OIL HOLE
[©[0-009]C [7]o.014]AA 5 - 1555
2 e T 15101
10 M | G 05
C0.2 :
C0.5 - | C0.5
G G T‘ " G
] | —
- - b - \— - = - S
| | s
coo] |0 L l RO.2
#1020 009 #2000 vax. 15 913 #16 ¥A%99.6*8 09\ M5X0.8P X1 2DP
M12X1P #10 501
MD12-556¢ D —
PD11.35-002 N $3425992
#55
M6X1P
4—95.5 THRU
BCD 45
1213,
Q—=Q SECTION.
36
D-D VIEW
Ballscrew Data
Direction Right Hand
Lead (mm) 32
Lead Angle 31.53°
P.C.D. (mm) 16.6 T
Steel Ball (mm) g 3.175
Circuits 0.7x2 Stroke HIWIN Code L1 L2 L3 A%?;Ejaé:y
Dynamic Load C (kgf) 432
: 300 |2R16-32V2-DFSH-382-471-0.018 | 382 | 404 | 471 3
Static Load Co (kgf) 755
2R16-32V2-DFSH-582-671-0.01 2 | 604 | 671
Axial Play (mm) 0 0.005 MAX 500 63 SH-582-671-0018 | 582 1604 |6 8
Drag Torque (kgf—cm) 0.05 — 1.0 0.24 MAX 800 2R16-32V2-DFSH-882-971-0.018 882 1904 971 3
Spacer Ball _ _ 1200 | 2R16-32V2-DFSH-1282-1371-0.018 1282 | 1304 1371 3




Type (Shaft OD 20, Lead 40)
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L3
(60) L2 25
20 40 (15) 14 L1 (HRC 58~62)
4 ‘ ©
10 20 ]
wil |5 - ;
= ~Jo.011]BB [Jo.014]An]
[G[o.00s]C Dlooapa © @
+0.1
D= - 10.15%
15 RO.2 5| cos 5] o S & o 115%™
MAX *;Q \ T T ¢ c
G G \ N | G G
N e v Y R ! -
\N I S —
0.5 /C0.5 co.3 I.Q L @ ‘
0 —0.004 1 MA 0 M6 X1PX15DP
#1220 #1570:9% #9.5 #17 #20 #14.35, oo nh
#2001 D=~ Fromen
MisxiP___ | 41520008
MD15 5506 #3831 #38-599
PD14.35_002¢ 458
MEX1PX8DP 4— #5.5THRU
BCD 48
|
o~ |
17 %05 0
Q—Q SECTION
D-D VIEW
Ballscrew Data
Direction Right Hand
Lead (mm) 40 Unit: mm
Lead Angle 31.47° ACCUrac
P.C.D. (mm) 20.8 Stroke HIWIN Code L1|L2|L3 gradey
Steel Ball (mm) % 3.175 400 | 2R20-40V2-DFSH-506-620-0.018 | 506 | 535 | 620 5
Circuits 0.7x2
600 2R20-40V2-DFSH-706-820-0.018 706 | 735 | 820 5
Dynamic Load C (kgf) 500
- 800 2R20-40V2-DFSH-906-1020-0.018 | 906 | 935 1020 5
Static Load Co (kgf) 987
Al Pl (Co) 0 0.005 MAX 1000 | 2R20-40V2-DFSH-1106-1220-0.018 1106 111351220 5
Drag Torque (kgf—crm) 02~1.2 0.3 MAX 1200 | 2R20-40V2-DFSH-1306-1420-0.018 |1306 |1335/1420 5
Spacer Ball _ _ 1600 2R20-40V2-DFSH-1706-1820-0.018 1706 1735 1820 5
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HIWIN Rolled Ballscrews

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 sys-
tem 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 homoge-
neous manufacturing procedure of selecting materials, rolling, heat treating, machining and assembling.

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

* 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 dimen-
sions 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 produc-
tion 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 partion 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 lead 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
Ball diameter | <2 | 235113969 4763 6.35  7.144 | 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 length
do(mm) | 2 |2.5| 3 4 5 /5.08 6 8 10 | 12 | 16 20 | 25 32| 40| 50 9
8 [ AN BN ) 800
10 o H 6 6 o 1000
12 o H o B O O o 1200
14 H e 6 o 1400
15 o o o 1500
16 H N e B BN [ | o 1600
20 | O B m & o o o 2000
25 ® B nm o N ([ 2500
28 o () () 2500
32 ® H H o o O [ 3200
36 e © o0 0 0 o o 3600
40 H B o 6 0 o ® o 4000
45 o O o 4600
50 o o e 6 o o ® O o
55 o 5500
63 [ | o =N o 5750
M : Right and left hand ballscrews @ : Right hand ballscrews only
=
£4PRTL|AAT
1 r !
[ I (I A R | D S R
I |
1 . L
gﬂ“ - | : . .2d0 J ‘
beoring seat bearing seat :
Lz | L _! #0¢ #0 #do | L Lz _]
Fig. 7.1 Geometric tolerance of HIWIN precision rolled ballscrew
Lt e
—1[r"a'c
' [27[H3T1TAA !
= 2o
[ .
E _ %l ‘ B
1 r
[ | | R | I S | R I D
| |
v J L — ‘
- Zdn ‘
[ﬂ [ @ bearing seal
| #04 5D oo | Ly 1 L

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: pm
Nominal PRT1 PRT2 PRT3 PRT4
diameter Lt/do L1 L2
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
% Note: The geometric tolerance of grade PR4 is not included.
Fig 7.6 Geometric tolerance range of HIWIN high precision rolled ballscrew unit: pm
Nominal HRT1 HRT2 HRT3 HRT4
diameter Lt/do L1 L2
do (mm) <20 =40 <50 <125 <200 <50 <125 <200
16 50 64 25 - - 10 - - 5
20 50 64 25 32 - 12 - 5
25 50 64 25 32 - 12 - 5
32 50 64 25 32 = 12 = 5
40 50 64 25 32 - 12 - 5
50 50 64 25 32 40 = 16 5
Table 7.5 Lead accuracy of HIWIN high Table 7.7 Axial play of standard non-preloaded high
precision rolled ballscrew precision rolled ballscrews unit: mm
Accuracy Grade HR1 Accuracy grade HR1
Item i
.Iil;;zatﬂ - . o Max. axial play 0.02
above below
- 315 23 23 Table 7.8 Category of the high precision rolled ballscrews unit: mm
315 400 25 25 Nominal Lead Max. screw
400 500 27 26 ‘:j':‘ 'z‘nf:f)r s 10 length
500 630 30 29 16 - 640
630 800 35 31
800 1000 40 35 20 | 800
1000 1250 46 39 25 B o 1000
1250 1600 54 44 32 m o 1200
1600 2000 65 51
2000 2500 7 59 40 . ® 1600
2500 2800 93 69 50 o 3000

H : Right and left hand ballscrews

@ Right hand ballscrews only
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page

94

95

97

page

99

General Type

I FSW )

& - ]

Flange end, Single nut, Tube within the nut diameter

[ RSB/

[L [
Round, Single nut, Round, Single nut,
Tube above the nut diameter Bonded return tube

G o FSv
i
il
L

Flange end, Single nut, Flange end, Single nut,
Bonded return tube Tube above the nut diameter

K
- o

T
|

&

High Lead Type

I FSH -

Large lead,Flange mounted, Single nut, End cap

page

94

96

98

page

99

# Double asterisks(:): Self-Lubricating Ballscrew E1 design is available, except the shaft diameter under 16mm or ball

diameter under 2.381mm.
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7.5 Dimensions for Rolled Ballscrews

Type
L
T S
I
T<12 M6x1P >E,lii“
T>12 1/8PT s k- |
OlIL HOLE . il
| /) /I
O(D—@—D
7|
o ’] I
-
1
—0.1
gF #0g6 |#D_q3
Size Dynamic Static Nut Flange _
Model i 2l Circuits Load Load Thickness Bolt Fit
Nominal oo Dia. Loerevs | o “afy | L | D | F |BCDE
Dia. C (kgf) 9 T X 'Y z s
8-2.5B1 8 2.5 2.000 2.5x1 218 317 34 | 22 | 43 31 8 55/95| 55| 8
10-2.5B1 10 2.5 2.000 2.5x1 252 405 34 | 24 | 46 34 8 55195 55 8
10-4B1 10 4 2.381 2.5x1 304 466 41 | 26 | 49 37 10 5595|5510
12-4B1 12 4 2.381 2.5x1 344 574 41 | 30 | 50 40 10 55|95 55|12
16-5B1 16 5 3.175 2.5x1 679 1226 43 | 40 | 64 51 10 55195 | 55|12
20-5C1 20 5 3.175 3.5x1 1001 2149 50 | 44 | 68 55 12 55,95 55 12
25-5B2 25 5 3.175 2.5x2 1534 3975 60 | 50 | 74 62 12 5595|5512
25-10B1 25 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 11 | 6.5 12
32-10B2 32 10 6.350 2.5x2 4379 10345 98 | 74 1108 90 16 9 | 14 | 85|15
40-10B2 40 10 6.350 2.5x2 4812 12732 102 | 84 |125| 104 18 11 (175 11|15
50-10C2 50 10 6.350 3.5x2 7146 22477 126 | 94 |135| 114 18 11 |17.5 11 | 20
63-10C2 63 10 6.350 3.5x2 7869 28290 128 | 110 (152 | 130 20 11 |17.5) 11|20
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L
ij

2 [T

- 2@

{ L

M #D

- Nomii:e sl D{Z§3'° Swtic |\, | Mounting |1 L | Tume
e Lead Dia. lélo revs Co (kgf) length width height
(kaf) L | D M J w H
8-2.5B1 8 25 | 2.000 | 2.5x1 218 317 28 | 18 M18x1P 10 15 15
10-2.5B1 10 25 | 2.000 & 2.5x1 252 405 30 | 20 M18x1P 10 17 17
10-4B1 10 4 2.381 | 2.5x1 305 466 32|23 M22x1P 10 20 20
12-4B1 12 4 2381 | 2.5x1 344 574 32 | 25 M24x1P 10 22 21
16-5B1 16 5 3.175 2.5x1 679 1226 40 | 31 M28x1.5P 10 23 25
20-5C1 20 5 3.175 | 3.5x1 1001 2149 45 | 35 M32x1.5P 12 27 22
25-5B2 25 5 3.175 | 2.5x2 1534 3975 58 | 40 M38x1.5P 16 31 25
25-10B2 25 10 4.763 | 2.5x2 2663 6123 94 | 45 M38x1.5P 16 38 32
32-5B2 32 5 3.175 | 2.5x2 1702 5098 60 | 54 M50x2P 18 38 29
32-10B2 32 10 | 6.350 | 2.5x2 4379 10345 95 | 58 M52x2P 18 44 36
40-10B2 40 10 6.350 | 2.5x1 4812 12732 102 | 65 M60x2P 25 52 41
50-10C2 50 10 | 6.350 | 3.5x2 7146 22477 | 130/ 80 M75x2P 30 62 46
63-10C2 63 10 6.350 | 3.5x2 7869 28290 132 95 M9OO0x2P 40 74 52




HIWIN.

96 S99TE10-0310

Type

il
il

M 2D
Size Bal D{';ZTC Static NI Mounting Mounting
Model Nominal |onq  Dia. | OTCUS 14106 revs Load Thread Thread length
Dia. C (kgf) Co (kof) L D M ]
8-2.5B1 8 2.5 2.000 2.5x1 218 317 24 22 M18x1P 7.5
10-2.5B1 10 2.5 2.000 2.5x1 252 405 24 24 M20x1P 7.5
10-4B1 10 4 2.381 2.5x1 304 466 34 26 M22x1P 10
12-4B1 12 4 2.381 2.5x1 344 574 34 28 M25x1.5P 10
16-5B1 16 5 3.175 2.5x1 679 1226 42 36 M30x1.5P 12
20-5C1 20 5 3.175 3.5x1 1001 2149 54 40 M36x1.5P 14
25-5B2 25 5 3.175 2.5x2 1534 3975 69 46 M42x1.5P 19
32-5B2 32 5 3.175 2.5x2 1702 5098 69 54 M50x2P 19
32-10B2 32 10 6.350 2.5x2 4379 10345 105 68 M62x2P 19
40-10B2 40 10 6.350 2.5x2 4812 12732 110 76 M70x2P 24
50-10C2 50 10 6.350 3.5x2 7146 22477 135 88 M82x2P 29
63-10C2 63 10 6.350 3.5x2 7869 28290 135 104 M95x2P 29
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T<12 M6x1P
T=12 1/8PT
OIL HOLE

sz DI Static Nut Flange Bolt
Model | Nominal B?" Circuits o Load
Dia. |24 P® 121? sk;\)ls Co(kof) L D  F BCDE T X Y Z
8-2.5B1 8 25 | 2.000 2.5x1 218 317 34 22 43 31 8 55 | 95|55
10-2.5B1 | 10 2.5 | 2.000 2.5x1 252 405 34 24 46 34 8 55 [ 95|55
10-4B1 10 4 2.381 2.5x1 304 466 41 26 49 37 10 | 55 | 95| 55
12-4B1 12 4 2.381 2.5x1 344 574 41 28 51 39 10 | 55 | 95| 55
16-5B1 16 5 3.175 2.5x1 679 1226 43 36 60 a7 10 | 55 | 95| 55
20-5C1 20 5 3.175 3.5x1 1001 2149 50 40 64 51 12 | 55 | 95| 55
25-5B2 25 5 3.175 2.5x2 1534 3975 60 46 70 58 12 | 55 | 95| 55
32-5B2 32 5 3.175 2.5x2 1702 5098 60 54 80 67 12 | 6.6 | 11 | 6.5
32-10B2 32 10 6.350 2.5x2 4379 10345 98 68 102 84 16 9 14 | 85
40-10B2 40 10 6.350 2.5x2 4812 12732 102 | 76 117 96 18 11 175 11
50-10C2 50 10 | 6.350 3.5x2 7146 22477 126 | 88 129 108 18 11 (175 11
63-10C2 63 10 | 6.350 3.5x2 7869 28290 128 | 104 | 146 124 | 20 11 |175 11
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L
T S
H max
/
] [‘ <
Sn , T<12 MBEXIP N
T212 1/8PT 5|17
OlL HOLE !
L |
| |
*‘ AN
ole—a-aH I HH -
| LRI
L | ([
-
|
.
Jo° | 30
BF ¢Dg6 ¢D,G:3
i Dynamic .
Size 4 Static Nut Flange Retur Bolt Fit
Ball | ~ini Load Tube
Model g ~" | Circuits Load
Nominal 4 Dia. 1x10° revs
Dia. -®2 C(kgfy ©0(keH) L 'D | F BCDE T W H X Y Z S
8-2.5B1 8 2.5 |2.000 | 2.5x1 218 317 34 18 | 41 29 8 |15 |15 55|95 |55| 8
10-2.5B1| 10 2.5 |2.000 | 2.5x1 252 405 34 | 20 43 31 8 |17 |17 55|95 |55| 8
10-4B1 10 4 12.381 | 2.5x1 304 466 41 23 | 46 34 10 |20 120 |55(/95 55| 10
12-4B1 12 4 12.381 | 2.5x1 344 574 41 25 | 48 36 10 |22 121 |55/95 55| 12
16-5B1 16 5 13.175| 2.5x1 679 1226 43 31 | 55 42 10 |23 |25 |55|95 55| 12
20-5C1 20 5 13.175| 3.5x1 1001 2149 50 35 | 59 46 12 |27 (22 |55 /95 55| 12
25-5B2 25 5 |3.175 | 2.5x2 1534 3975 60 | 40 | 64 52 12 |31 1 25|55(95 55| 12
32-5B2 32 5 |3.175 | 2.5x2 1702 5098 60 54 80 67 12 |38 29 66|11 6.5 12
32-10B2 | 32 10 16.350 | 2.5x2 4379 10345 98 58 | 92 74 16 |44 (36| 9 |14 | 85| 15
40-10B2 | 40 10 16.350 | 2.5x2 4812 12732 102 | 65 | 106 85 18 |52 (41|11 175 11 | 15
50-10C2| 50 10 16.350 | 3.5x2 7146 22477 126 | 80 | 121 100 18 |62 (46|11 175 11| 20
63-10C2 | 63 10 16.350 | 3.5x2 7869 28290 128 | 95 | 137 115 20 (74 |52 |11 175 11 20




HIWIN.
s99TE10-031099

@GEERED ype 3 : ¥

T S
OIL HOLE
4— X THRU
BCD € i
hid
i 1{1 i
Q #Dgb
lsr
H
Sl Dynamic Static Nut Flange Bolt Fit
Ball L Load
Model |Nominal . Circuits Load
. Lead Dia. 1x10° revs Co (kgf)
Dia. C ( kgf) g D L F T BCD-E H X S M
16-1652 15 15 |3.175 | 1.8x2 710 1380 | 35 | 48 /53 |10 | 42 |38 45 26 | 0
16-1654 1.8x4 1290 2760
16-1652 BRgg " 16 |3.175 | 1-8x2 710 1380 | 33 | 48 |58 |10 | 45 | 38| 66 | 26 | O
16-1654 1.8x4 1290 2760
20-20S2 1.8x2 800 1740 | 39 | 48 62 10 | 50 | 46 | 55 275 0
20-20S2 20 20 3175 1.8x2 800 1740 |38 |58 |62 |10 | 50 | 46 | 55 |325]| 3
20-20S4 1.8x4 1450 3480 | 38 58 | 62 |10 | 50 | 46 @ 55 325 3
25-2552 SESEEN )5 | 3969 | 1-8X2 — 2800 | 47 | g7 |74 |12 | 60 | 56 | 6.6 |395| 3
25-2554 1.8x4 2190 5600
82:3252 4, 3y |a762 | 18%2 Ly 4280 ' 55 g5 92 (15| 74 68| 9 | 48 0
32-3254 1.8x4 3110 8530
40-40S2 w10 | 635 | 18x2 2810 7170 1 75 1102|124 |17 | 93 | 84| 11 |60 | O
40-40S4 1.8x4 5100 14330
90-50S2° g5 5y 7933 | 18x2 Ll 10890 | o5 | 125135 |20 | 112 104 14 (835 0
50-50S4 1.8x4 7470 21780
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7.6 Dimensions for Stock Rolled Ballscrews

Type

(DIN 69051 part 5 form B)

MEx1P(M8x1F

OlL HOLE

L2

L1

1

@]
=
—

=
N

t

D6
D4

i
-

i
[

=

—
|

LS

|
|
|
- — -
|
|
|
L

#Dgb  |#D53

Model

16-5T3
20-5T3
20-5T4
25-5T3
25-5T4
25-10T3
32-5T3
32-5T4
32-5T6
32-10T3
32-10T4
40-5T4
40-5T6
40-10T3
40-10T4
50-5T4
50-5T6
50-10T3
50-10T4
50-10T6

Nominal
Dia

16

20

25

32

40

50

10
10

10
10

10
10
10

Ball
Dia.

3.175
3.175
3.175
3.175
3.175
4.763
3.175
3.175
3.175
6.350
6.350
3.175
3.175
6.350
6.350
3.175
3.175
6.350
6.350
6.350

Circuits

O A WO DA DA WO DA DMWOO DWW WD WOW

Dynamic
Load
1x10 ® revs
C (kgf)
664
733
939
880
1127
1430
1008
1291
1830
2264
2900
1414
2004
2652
3396
1562
2214
3045
3899
5526

Static
Load
Co (kgf)
1196
1495
1993
2082
2776
2914
2773
3697
5545
4803
6404
4621
6932
6367
8489
5940
8910
8334
11112
16668

28
36
36
40
40
40
50
50
50
50
50
63
63
63
63
75
75
75
75
75

D4

38
47
47
51
51
51
65
65
65
65
65
78
78
78
78
93
93
93
93
93

Flange
Hole

=2
o©

O 00 00 00 0 W 00 0 W O O O O OO O O O O O O

O
(@]

bR © 000 o0 0
HHLOLOLO@@@@(DLOO)@@G’@U_I

el
[EE SN N

D6

48
58
58
62
62
62
80
80
80
80
80
93
93
93
93
110
110
110
110
110

H1

40
44
44
48
48
48
62
62
62
62
62
70
70
70
70
85
85
85
85
85

L1

10
10
10
10
12
16
10
10
10
16
16
10
10
16
16
10
10
16
16
16

L2

44
44
52
44
52
74
46
53
66
74
85
53
66
74
87
57
70
78
89
112

L7

10
10
10
10
10
10
12
12
12
12
12
14
14
14
14
16
16
16
16
16

L11

W 00 00 0 00 N N N N o oo o o oo oo ool

M-Oil
Hole

M6x1P
M6x1P
M6x1P
M6x1P
M6x1P
M6x1P
M6x1P
M6x1P
M6x1P
M6x1P
M6x1P
M8x1P
M8x1P
M8x1P
M8x1P
M8x1P
M8x1P
M8x1P
M8x1P
M8x1P
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Type (with V-thread)

Size Dynamic Load _
Model f 2l Circuits 1x10° revs Static Load L D M J
Nominal | ¢aq | Dia. Co (kgf)
Dia. C (kgf)
8-2.5T2 8 25 2 2 133 178 235 | 175 | M15x1P | 75
10-2.5T2 10 25 2 2 178 263 25 195 | M17x1P | 7.5
10-4T2 10 4 12381 2 198 282 32 24 M22x1P | 10

Type (with V-thread)

il
il

Size Dynamic Load

Nominal Circuits 1x10° revs
Lead

Static Load
Co (kaf)

Dia. C (kdf)

12 4 2.5x1 344 574
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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.

Ballscrew Retrofit Kits for Manual Milling Machine

unit : inch

/2= 20 unr

A
X AXIS 4.93 4.0 B
TH 5 3.7 ‘ 11 |13
2. 842 DRILL THRU. . 2jft0059
[LTo0087 68

[

7R
? 7868

Y %156 CRILL TH3U.

Y= AXIS
L.H.

2—¢.42 DRILL THR..
BCD 7.3

C

2.2510.059

£156 DRILL

THRU.

TSP =30 UNF




4.

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 Ibf
Dynamic Load (1x10° revs) 4158 Ibf

Lead Accuracy 0.0003"/2 11, 0.0005"/ft

Drag Torque (Preload) 3.5 in-lb (280Ibs)
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Optional Functions

9.1 E1 Self - lubricant

1. Features :

® Save Cost:
Without lubrication piping system and oil purchase cost

# Example (Specification: g 50 X 30):

Item Forced lubrication HIWIN E1

Lubrication
$XXX none

piping system

0.1c.c./min.x480min./dayx
48 c.c. x cost/c.c.

Oil cost 280days/yearx5yearsxcost/c.c.
=$XXX =$XXX
Change cost 3~5times/yearx5yearsxcost/time
=$XXX none
Waste oil disposal 3~5times/yearx5yearsxcost/time
=$XXX none

@ Prevent oil pollution :
HIWIN E1 will not produce oil-related pollution. Also HIWIN E1 meet the severe hygienic requirement.

@ Easy maintenance and long-term usage :
There is no extra maintenance work needed by using HIWIN E1. Due to lubricate the loaded ball directly in
HIWIN E1, it will maintain long-term running against wear.

@ Save space:
There is no need extra lubrication facility by using HIWIN E1, i.e. saving installation space. Accuracy pre-
load and load performance are the same as HIWIN standard specification. Driving torque is no change due
to the HIWIN E1.

@ For special environment usage :
In environment where in dusty condition, severe weather condition and washed down with water condition,
effective lubrication is maintained by using HIWIN E1 in combination with grease.



HIWIN.
seoTe10-0310 105

2. Performance :

Test condition 1 : Test condition 2 :
specification : 850 x 30 specification : 40 x 20
speed : 2500 rpm ( 75 m/min) speed : 2500 rpm ( 2.0 m/min)
stroke : 1180 mm stroke : 1000 mm
0.08 1
0.075 | —&— After running 100 km
e —a— After running 10 km
.0_‘3’ 0.7 F
Without £ 0.065
lubrication 7 km § ’ i
L SRS s =
S
HIWIN E1 10000 km test continued U Z o0ss |
. . . ) 0.05 L L '
1 10 100 1000 10000 Running 0 5000 10000 15000 Axial load (N)

Distance
Test results:
After running100km, HIWIN E1 still run in good lubrication efficiency.

# Note: above test with no grease added

3. Lubricant in HIWIN E1 :

1 Synthetic high temperature lubricant

2 Low evaporation losses and minimal consumption due to excellent adhesion
3 Temperature range: -15 'C to +240 C

4 Protects against corrosion and tolerance rust

5 Non-toxic

6 Compatible with mineral olil

4. Application :

Machine tools

Industrial machinery : printing machine, paper-processing machine, automatic machine, textile machine etc.
Electronic machinery: robot, measuring instrument, medical equipment, X-Y table, factory automation equipment etc.
Transport machinery: material handling equipment, nuclear reactor, actuator etc.

Aircraft application : aircraft flaps, actuator, airport loading equipment etc.

Miscellaneous : antenna control, window control, medical bed control, car-parking equipment etc.

® Specification number :
Example: R40 — 10B2 — FSWE1 — 800 — 1000 — 0.008

Y

HIWIN EL1 code

@ Specification :
Nut type: FSV, FDV, FSW, FDW, PFDW, OFSW, DFSV, FSH
Please contact HIWIN engineers with other specification you need.
In order to get the good lubrication efficiency; please notify HIWIN engineers the ballscrew
installation direction.
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HIWIN E1 Precision Ground Ballscrews

General Type

vewen|
P
L
L |
Flange end, Single nut,
Tube within nut diameter

ot @ i

Flange end, Single nut,
Tube above nut diameter

FDV FDW
i ) O 8
O|@ T 7
i e R

Flange end, Double nut,

Flange end, Double nut,
Tube within nut diameter

Tube above nut diameter

PEDW

E - 1
Wores il eV ss
acan I ccan | L acadTA N
X ;.g_
Flange to flange, Double nut, Offset pitch preload, Flange end,
Tube within nut diameter Single nut, Tube within nut diameter
High Lead Type
FSH DESV
[ ]
4+~
AN B —2 -
\ A
A
]—\ -
e
Large lead,Flange mounted, Double start,Flange end,
Single nut, End cap 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 noatification. )
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9.2 R1 Rotating Nut

e Application:
Semi-conductor industries, Robots, Wood machines, Laser cutting machines, Transporting equipment.

e Features:

1. Compact and high positioning:
It is a compact design using nut and support bearing as an integral uint. 45-degree steel ball contact angle
make a better axial load. Zero backlash and higher stiffness construction give a high positioning.

2. Simple installation:
Itis 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.

5. Quietness:
Special end cap design allows steel balls circulating inside the nut. Noise generated by high speed opera-
tion lower than ordinary ballscrew.

Specification:
Example: 2R40-40S2-DFSHR1-800-1000-0.018

v

HIWIN R1 code

FSHR1 Type .

c G5
H T
t
1
Al
China Patent No. 422327 o
Germany Patent No. 10108647.4 =T L
Taiwan Patent No.166845
U.S.A. Patent No. 6406188B1 BdH7 | oDgs
@Bh7 oF
Bearing Nut Flange Bolt Bush
Model 2 : Oil hole
Dynamic Static
Load (kgf) Load (kgfy O |G L | C/ F T t E e 6 M X d B H A
16-16S2 1299 1826 52 1 25|44 [11.4 68 | 13 6 60 | 26 | 20 | M4x0.7p |45 | 33 | 40 | 11 2 M4x0.7p
20-20S2 1762 2531 62 | 30 50 | 12| 78 | 13 6 70 | 31| 20 | M5x0.8p |45 |39 50 11 2 M4x0.7p
25-25S2 1946 3036 72 | 37 | 63 |16.5 92 | 13 6 81| 38| 20 M6x1p 55 | 47 | 58 |155| 3 M4x0.7p
32-32S2| 3150 5035 80 47 | 80 | 21 105| 20 9 | 91| 48| 25| M6xlp |66 58 | 66 |20 | 3 M6x0.75p
40-40S2| 4800 8148 110 | 62 | 98 |22.5 140| 20 9 | 123 61| 25 |M8x1.25p | 9 | 73 | 90 |215| 3 M6x0.75p
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9.3 High Load Drive

e Application:

High-load ball screw can be used for application on injection molding machines, die casting machines, general

presses, power cylinders, robot ...

o Features:

1. Heavy Load

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

B. High axial load and acceleration.
C. Special lubrication design for short stroke.

2. Accuracy
JIS C5 and JIS C7

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 E1 Series.

Ballscrew for High-Load Drive

5-@xTHRU H max LT
@OO ]
1/8PTx10DP &
OIL HOLE § W |a o £ A
R 'gégz{?ﬂ
I |
.| S Tiena | LT Oy | conter | L P T E X H W o
50-16B2 50 16 2.5X2 235000 (24000) 497000 (50700) 95 165 127 28 110 9 68 69 101
50-16B3 16 2.5X3 334000 (34100) 746000 (76100) 95 213 127 28 110 9 68 69 117
55-16B2 55 16 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 16 2.5X2 280000 (28600) 613000 (62500) 105 | 165 137 28 120 9 73 82 101
63-16B3 o3 16 2.5X3 398000 | (40600) | 918000 (93700) | 105 | 213 137 28 120 9 73 82 117
80-16B2 16 2.5X2 322000 | (32900) | 765000 (78100) | 120 | 170 158 32 139 11 | 81 98 106
80-16B3 80 16 2.5X3 458000 | (46700) | 1150000 | (117000) | 120 | 218 158 32 139 11 | 81 98 122
80-25B3 25 2.5X3 650690 | (66397) | 2016555 | (205771)| 145 | 338 185 40 165 11 | 102 | 100 140
100-16B3 16 2.5X3 493000 | (50300) H 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 25 2.5X4 945000 | (96400) | 3461000 | (353200) | 159 | 413 199 40 179 11 | 109 | 118 165
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9.4 High Speed (High D,.-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 continu-
ing 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.

® 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.

® Features:
1. High speed feeding
D,-N value is up to 150,000 (i.e. spiral rate=7.8 m/sec); feeding rate is 90m/min.

2. High positioning accuracy
The accuracy is up to the requirement of JIS C3.

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

4. Heavy stiffness
Optimized screw profile and structure design.

5. Heavy Load
Multi-load ball distribution design.

6. Low vibration noise

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

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

8. Environment friendly

Optional self-lubricant function can reduce the lubricant consumption and to diminish the envi-
ronment 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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Model

36-20C1
36-20B2
40-20C1
40-20B2
40-25B2
40-30B2
40-32B3
45-20C1
45-20B2
45-25C1
45-25B2
45-30B2
45-32B3
50-20C1
50-20B2
50-25C1
50-25B2
50-30C1
50-30B2
50-32B3
55-20C1
55-20B2
55-25C1
55-25B2
55-30C1
55-30B2
55-32B3

Nut Type |

Nut Type |1

Nominal
Dia.

36

40

45

50

55

Lead Circuits

20
20
20
20
25
30
32
20
20
25
25
30
32
20
20
25
25
30
30
32
20
20
25
25
30
30
32

3.5x1
2.5x2
3.5x1
2.5x2
2.5x2
2.5x2
2.5x3
3.5x1
2.5x2
3.5x1
2.5x2
2.5x2
2.5x3
3.5x1
2.5x2
3.5x1
2.5x2
3.5x1
2.5x2
2.5x3
3.5x1
2.5x2
3.5x1
2.5x2
3.5x1
2.5x2
2.5x3

Nut

OFSW
PFDW
OFSW
OFSW
PFDW
PFDW
PFDW
OFSW
OFSW
OFSW
PFDW
PFDW
PFDW
OFSW
OFSW
OFSW
PFDW
OFSW
PFDW
PFDW
OFSW
OFSW
OFSW
PFDW
OFSW
PFDW
PFDW

Dynamic
Load

Type |1x10° revs

4478
5447
4810
6537
6743
6743
7771
4845
6585
5501
6691
6691
7857
5027
6831
5782
7033
5782
7033
8148
5158
7009
6181
7518
6181
7518
8332

10201
13597
11367
16238
17002
17002
21823
12823
18318
14394
19186
19186
24730
14278
20397
16033
21370
16033
21370
27525
15733
22476
17670
23553
17670
23553
30207

Ball

6.35
6.35
6.35
6.35
7.144
7.144
6.35
6.35
6.35
7.144
7.144
7.144
6.35
6.35
6.35
7.144
7.144
7.144
7.144
6.35
6.35
6.35
7.144
7.144
7.144
7.144
6.35
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94
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98
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96
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98
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103
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105
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105
103

d

76

80
80
78

83
83
80

85

85
83
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87
85

121
191
121
161
230
250
270
122
162
141
230
250
270
122
162
141
230
160
250
270
122
162
141
230
160
250
270
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136
136
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138
140
140
142
140
140
143
143
143
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143
143
145
145
145
145
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145
145
147
147
147
147
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11
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11
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13
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/9.5 Cool Type

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

Cool type 1:

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

® Cool type | and a hollow shaft design.

® High speed machine tools and machining center.

% PT 1/8 fitting

Cool type |
Germany Patent No. 10119226
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 | 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 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.

AT LILEL.

gz Zesy
——
% e

Passages
9 Cooler

Fig. 9.1 Cool type | Fig. 9.2 Cool type | with cooler

e Specification:

1. We recommend shaft diameter above g32mm 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 |
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® 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: g50, lead 30 mm
speed: 2500 rpm ( 75 m/min),
back and forth feed continuously

= no cooling
-+ N Co. suggested hollow shaft

acceleration: 9.8 m/sec?
stroke: 1180 mm

preload: 205 kgf

moving weight: 300 kgf
cooling rate: oil 2.5 liter/min

>

70 - HIWIN Cool Type |

o

Temperature Rise ("C)
@

inlet temperature: 16°C
room temperature: 25°C

Time (min.)

Fig 9.3 Nut temperature rise

Cool type | Performance (1)
specification: 50, lead 30 mm
D,-N value: 150,000
acceleration: 9.8 m/sec?

no cooling, nut temperature

no cooling, shaft temperature

HIWIN Cool Type | , shaft temperature
HIWIN Cool Type | , nut temperature

b

Temperature Rise (°C)

Cool type | Performance (2)
specification: 850, lead 30 mm
D,-N value: 200,000
acceleration: 9.8 m/sec?

-+ no cooling, nut temperature

~# no cooling, shaft temperature

“& HIWIN Cool Type | , shaft temperature
HIWIN Cool Type | , nut temperature

- A

Temperature Rise ("C)
8

Time (min.) 0 20

Cool type |: Temperature rise of ballscrew

® 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 D,-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 balls oxidized or decarburized, and shortened the service life. Cool

type ballscrew will strengthen durability under a cooling environment.

60 80 100

Time (min.)

Cool type |: Temperature rise of ballscrew

=

FEM analysis for cool type ballscrew
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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. 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.

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

9.5.2 High Load Ballcsrew - Cool Type 1l

Cool type I :

® 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 hydraulic drives. Cool type Il

Germany Patent No. 10108647.4
Taiwan Patent No. 193878

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 Il 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 Il , 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 Fig. 9.5 Cool type || with cooler

e Specification:

1. We recommend shaft diameter above g32mm 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 |l, 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

Y

C2: HIWIN cool type ballscrew for type |1
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® Performance Comparison:

Test condition:
specification: 850, lead 30 mm
speed: 1500 rpm (45 m/min),

= no cooling, nut temperature

no cooling, shaft temperature

HIWIN Cool Type Il , shaft temperature
HIWIN Cool Type Il ,nut temperature

LR

back and forth feed continuously
acceleration: 4.9 m/sec?
stroke: 300 mm
preload: 205 kgf
moving weight: 300 kgf

Temperature Rise ("C)

0 T * T T

cooling rate: oil 2.5 liter/min
inlet temperature: 16°C

0 20 40 60 80 100

Time (min.)

room temperature: 25°C

Fig. 9.6 Cool type |1: Temperature rise of ballscrew

® 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 D,-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

FEM analysis for cool type ballscrew

When operating repeatedly, friction between balls cause heat generation. That may be made balls oxidized or decar-

burized, 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.

Average Life Cycle for Injection Machine Ballscrew

Temperature

Special grease needed
for forced cooling

50°C ”

’( Ballscrew failed

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

Time

Source: HIWIN 2 Years

]
Fig. 9.7 Life cycle for ballscrew using in general injection machine

Solution:

® Long duration design
for Ballscrew.

e High Load ballscrew
Cool Type II.
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Ballscrew Failure Analysis
Al 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 verti-
cally 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 posi-
tioning 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 N EEZ 2 S

1
spindles and ball nuts. J

(2) Incorrect heat treatment, hardened layer too thin, non-homo- Fig. A-1 The Installation of Ballscrews
geneous hardness distribution, or material too soft:
Standard hardness of steel balls, ball nuts, and screw spin-
dles are HRC 62-66, 58-62, and 58-62, respectively.
(3) Incorrect design-L/D ratio too high, etc:
The lower the L/D (length/diameter) ratio, the more rigid the spindle is. L/D ratio should be limited to
under 60. (The accuracy grade related to this L/D range is shown in Table 4.12) There will be a signifi-
cant 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 spe-
cially 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 machin-
ing 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-mount-
ed 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 flat-
ness 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 pre-
vent 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 com-
ponents 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 colli-
sion. 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 installa-
tion.

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 accu-
racy 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-lubri-
cated 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: 5
Sharp corners on the ballscrew spindle should be : Ty
avoided to reduce local stress concentration. (Fig. |

A2) shows some of the appropriate screw end : %’ o : | .

designs.

LEC CORHES

Fig A-2 The Design of Ballscrew Spindle End
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(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 perpen-
dicular 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.
A 4
A - .

i

s -
clleIZN Q_-h_

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.
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Fig. A-4 Locating the Cause of an Abnormal Backlash
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HIWIN Ballscrew Data Inquiry (A)

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 rom for % of operation time
Normal. kof , 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° revs, km, hr

(c) Rotation Shaft C1Nut

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

3. Main Dimensions

(a) Screw Shaft O.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 Qil
(b) Ambient Temperature Oc OF
(c) Special Conditions
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HIWIN Ballscrew Request Form (B)

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) UsSingle Start [Double Start O Triple Start  TFour Start

(2) Direction of Turn: ORight  [Left Customer Special Requirement
(3) Shaft Diameter:
(4) Lead:
(5) Circuit:
(6) Nut Type:
(7) Qinternal [OExternal [Endcap
(8) Thread Length:
(9) Overall Length:
(10) Accuracy Grade:

(Lead Deviation: mm/300mm)
(11) Speed: rpm
(12) ORolled OGround OEndcap
# Please refer to HIWIN catalog P.38 for nut information.

@ Please answer the following questions.
Your kind answers would be very helpful in preparing quotation promptly.

(a) What kind of machine you build now?

(b) How many ballscrews needed for each machine?

(c) Annual requirement?

(d) If it is not a new project, whose ballscrew are you using currently?
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