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Multi-Axis Robot
Pick-and-place / Assembly / 
Array and packaging / Semiconductor / 
Electro-Optical industry / 
Automotive industry / Food industry
• Articulated Robot
• Delta Robot
• SCARA Robot
• Wafer Robot
• Electric Gripper 
• Integrated Electric Gripper
• Rotary Joint

Single-Axis Robot
Precision / Semiconductor /
Medical / FPD
• KK, SK
• KS, KA 
•  KU, KE, KC 

Direct Drive 
Rotary Table
Aerospace / Medical / Automotive industry / 
Machine tools / Machinery industry
• RAB Series
• RAS Series
• RCV Series
• RCH Series

Ballscrew
Precision Ground / Rolled
• Super S series
• Super T series
• Mini Roller
• Ecological & Economical 

lubrication Module E2
• Rotating Nut (R1)
•  Energy-Saving & Thermal-

Controlling (C1)
•  Heavy Load Series (RD) 
•  Ball Spline

Linear Guideway
Automation / Semiconductor / Medical
•  Ball Type--HG, EG, WE, MG, CG
• Quiet Type--QH, QE, QW, QR
• Other--RG, E2, PG, SE, RC

Medical Equipment
Hospital / Rehabilitation centers /
Nursing homes
• Robotic Gait Training System
• Hygiene System
• Robotic Endoscope Holder

Bearing
Machine tools / Robot
• Crossed Roller Bearings 
•  Ball Screw Bearings
• Linear Bearing
• Support Unit

AC Servo Motor & Drive
Semiconductor / Packaging machine 
/SMT / Food industry / LCD
• Drives-D1, D1-N, D2T 
• Motors-50W~2000W 

Driven Tool Holders
All kinds of turret 
•  VDI Systems

Radial Series, Axial Series,  MT 
•  BMT Systems

DS, NM, GW, FO, MT, OM, MS

Linear Motor
Automated transport / AOI application 
/ Precision / Semiconductor
• Iron-core Linear Motor
• Coreless Linear Motor
• Linear Turbo Motor LMT 
• Planar Servo Motor
• Air Bearing Platform
• X-Y Stage
• Gantry Systems

Torque Motor 
(Direct Drive Motor)
Inspection / Testing equipment / 
Machine tools / Robot
• Rotary Tables-TMS,TMY,TMN
• TMRW Series
• TMRI Series
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Ballscrews, also called a ball bearing screws, recirculating ballscrews, etc., consist of a screw spindle and a nut 
integrated with balls and the balls’ return mechanism, return tubes or return caps. Ballscrews are the most common 
type of screws used in industrial machinery and precision machines. The primary function of a ballscrew is to convert 
rotary motion to linear motion or torque to thrust, and vice versa, with the features of high accuracy, reversibility and 
efficiency. HIWIN provides a wide range of ballscrews to satisfy your special requirements.

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

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

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

2.1 Features

There are many benefits in using HIWIN ballscrews, such as high efficiency and reversibility, backlash elimination, 
high  stiffness, high lead accuracy, and many other advantages. Compared with the contact thread lead screws as shown 
in (Fig. 2.1), a ballscrew adds balls between the nut and spindle. The sliding friction of the conventional screw 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:

Fig 2.1 Basic configuration of ballscrews and contact thread lead screws
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Fig 2.2 Mechanical efficiency of ballscrews

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

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

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

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

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

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

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

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

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

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

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

Fig2.3 Typical contact types for ballscrews
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Work name : S.H Measure node: X pitch

Pick up radius: 0.0256mm

Model No. : 001H-2-3 Horizontal mag: 20.0000

Lot No. : 201536 Vertical mag: 20.0000

Operator : L.J.F. Measure length: 7.0000 mm

Comment : Measure pitch: 0.0030 mm

No. code symbol actual

32  292  X:  0.1816 mm Z:  0.1980 mm RC :  3.4438 mm

32  292  X: -0.1911 mm Z:  0.2022 mm RC :  3.4532 mm

32  292  X: -2.1464 mm Z: -2.3399 mm A   : -42.5259 mm

32  292  X:  2.1799 mm Z: -2.3084 mm A   :  43.3615 mm

32  292  X: -0.0000 mm Z: -0.0000 mm RC :  3.1750 mm

*Original point set

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

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

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

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

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

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

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

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

Fig 2.5 HIWIN preload checking diagram

Fig 2.4 Balltrack checking by HIWIN profile tracer
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HIWIN Ball Screw Torque Test Report 
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0                      150                    300                    450                    600                    750   

Distance ( mm )

Shaft No. : 113H-3-R1             Lead (mm) : 5             Date : 08/21/1997

MAX 2.92

2.62
MIN 2.16

MAX -1.89

-2.41
MIN -2.74
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Fig 2.6 All-electric injection molding machine

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

surface finish and dimensions.

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

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

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

(5)Servo Motor Switch

(13)Fixed Plate

(4)Ejection Servo Motor

(10)Plastic screw and barrel

(1)Metering Servo Motor 

(2)Injection Servo Motor(11)Time Belt(12)Ball Screw

AC Servo Controller

(3)Injection base advance and 
     retreat servo motor

(9)Injection Device(8)Mold(7)Clamping Mechanism(6)Mold Adjustment 
    Gear Motor

Clamping unit Ejector unit Nozzle tip unit Injection unit

2.2 Applications

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

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

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

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

semi-conductor equipment, factory automation equipment, etc.
5. Transport machinery : Material handling equipment, elevated actuator, etc.
6. Aerospace industry : Aircraft flaps, thrust open-close reverser, airport loading equipment, fin actuator, etc.
7. Miscellaneous : Antenna leg actuator, valve operator, etc.
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