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BALL SCREWS

2. High precision

Ball screw is a mechanical component consisting of Screw shaft, ball nut, ball and others, mainly
used to convert the rotational motion into linear motion, or the linear motion into rotational motion.
With the features of high efficiency and reversibilty, high precision, high wear resistance, zero
clearance, high stiffness transmission, etc. it has been widely used in precision high-spee d CNC

machine tools,  precision electronic machinery, precision grinding machines and other industrial

equipment. Besides, HTPM's ball screws can also meet the special use requirements in different fields.

HTPM ball screws can b e manufactured according to the precisio n levelrequirement of GB/T

17587.3-2017,and the ball screws for industrial machine with higher prevision are also
available to meet customer needs.

Precision machining, grinding, precision measurement and assembly of HTPM bal l screws are
carried out in a constant temperature room. Fo r testing and measurement, the laser screw
stroke measuring instrument, precision profile roughness tester, dynami c screw stroke eror
measuring instrument, ball screw friction torque measuring instrument, bal l screw
comprehensive performance test bench, coordinate measuring machine (CMM), rigid load test

bench, Renishaw laser interferometer, vertical/horizontal projector, decibel mete r and other
testing equipment are configured, as well as a number of ball screw running-in machine and

life test bench, in order to can meet the precision level of the ball scre w test and various

performance indicators.

3、 Superb durabi lity

Screw shaft and ball nuts are made of high-quality al loy steel material and manufactured

using HTPM heat treatment technology that is developed for many years. Its thread racewa y is
hardened to HRC58~62 by quenching, so it remains high precision after long-term use,

demonstrating excellent high wear resistance.

● Features of HTPM ball screws

1.High efficiency and reversibility

The transmission of the ball screws is driven by balls between the Screw shaft and bal l nuts, the
mechanical efficiency can reach over 90%, the friction coefficient is lower than that o f the traditional

screws, and the transmission torque i s only 1/4-1/2 of the sliding screws.Therefore, it is not easy to
convert the rotational motion to linear motion, and convert the linear motion to rotational motion.

4、 Transmission with zero clearance and high stiffness
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The ball screw thread raceway adopts Gothic arc tooth, the ball and thread raceway are
contacted in the best way to allow flexible and convenient. Appropriate preload is applied to

pre-tighten the ball screw, this is good to eliminate the axial clearance and enhance the
stiffness of ball screws.
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Single arcGothic arc

Lea d angle Lead angle
Convert linear motion to rotational motion

μ: Friction coeficient
Convert rotational motion to linear motion

μ: Friction coeficient

Mechanical efficiency comparison of ball screws
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By the preload, HTPM ball screws are divided into increasing ball preload (Z), double-nut gasket

preload (D) and variable preload (B).● Structure of HTPM ball screw
Preload

Schematic diagram Features
modeBy circulation mode, HTPM ball screws are divided into external circulation and internal circulation.

Circulation
External circulation(C End deflector) Internal circulation (Y Bridge Deflector)mode

1.Four-point contact, simple and compact
Oversize

structure, short nut length, high stiffness;
ball

2. Sound torque performance in the case
preload

of low torque;
(z) Preload drectionPreload diretion Nut 3. Not suitable in case of excessive preload.Schematic

diagram

Screw

The ball leaves the screw shaft surfaceStructural The ball neve r leaves the screw
1.Two-point contact, simple form andduring the reverse cycle shaft surface during the cyclefeatures

structure, good axial performance,Double
reliable preload and excellent

nut
manufacturability;

1. Small cylindrical diameter for nut preload
2.Suitable for heavy preload, high1.High speed, low noise;

(D)mounting; d direction Preload direction stiffness and heavy-load2. Suitable fo r large-and-medium-sized
2. Suitable for medium and small loads,Features Adjusting gasket

leads; transmission .and large-and-medium-sized leads;
3.The value DNis up to 120000. 3. The value DN is up to 80,000. B
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Sere

1. High-speed industry, such as 1. Medium and low speed industry,

gantry-type engraving and milling such as CNC lathes and other
equipmentmachine, drill and tapping machine, etc.

Applicable
2.High-speed medium load industry, such 2. Micro-feeding low speed machine

industry as machining centers,high-speed tools, such as internal and external
turning and mi ling composite nut grinding machine, wire cutting 1.Two-point contact, washer-free,

machine,electric discharge machine.processing. medium nut length, supportingOffset
miniaturized design;

preload
2.Suitable for medium preload, good

(B) Preload directidnad dired ion torque performance and improvedNut

Lead + stiffness.

Screw
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● Flow chart for selection of ball screws ● Applications of ball screw precisions

The ball screw of different prevision level are selected according to the application scenarios.
From this table, the prevision level of ball screw can be can initially selected.Determine the use occasion and working conditions

1. Precision design

Precision level
Determine the stroke deviation and variation

Applicat ion scenar ios Shaft
0 1 2 3 4 5

O O O O O OX
Selection of lead and shaft diameter of ball screw Lathe

O O O Oz

OO O O O Ox、 YMilling machinell.Ball screw design Selection of ball screw mounting method
Boring machine OO O O Oz

O O O O Ox、 Y
MachiningCalculation of limit load and allowable speed
center O O OOz

O O O Ox、 Y
Dr illing machined. Ball nut design Selection of ball nut model

O OZ

O O O Ox、 Y
Determination of preload, stroke compensation value and CNC Grinderspretension force of ball screw O O O Omachine Z

tool

O O O Ox、 YElectricalIV. Rigidity, preload and
Stifness check of ball screw transmission system discharge

stroke compensation O O O Omachine Z B
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value

O O O Ox、 Y
Wire cuttingAccuracy check of ball screw
machine O OO Oz

O Ox、 Y
Laser processingv.Life span Calculation of the service life of ball screw

machine
O Oz

O OPunch press x、 Y
Vi. Drive torque Moto r selection calcul at ion

Woodworking O O Omachine
General O O O O一machineries

Vl. Precautions Precautions for use of ball screws
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