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01 Department Introduction
        The predecessor of Intelligent Equipment Department was the 308 Research 

Group of Luoyang Bearing Research Institute which was established in 1958. After 

55 years of development, it has gradually developed from the original scientific 

research institution into the current department which collects the spindle and 

instrument research, development and production as a whole. The production 

area of this department reached 32,800 square meters.

       It is the main drafting unit of spindle national standard, the chairman unit of 

the spindle branch of China Machine Tool Industry Association, the leader of the 

863 spindle project, the responsible unit of the “Eighth Five-Year Plan”, 

“Ninth Five-Year Plan”, “Tenth Five-Year Plan” and major national science 

and technology projects for CNC machine tool spindle. It is also the location of 

Henan Machine Tool Spindle Engineering Technology Research Center.

        It has an annual production capacity of 6000 sets of spindles.       
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Product application field

9 types

over 20 series

more than 400 varieties

Electric 
spindle 
for 
grinding

High-
speed 
turning 
electric 
spindle

High-
speed 
rotary 
electric 
spindle

Dicing 
machine
spindle

High 
speed 
centrifugal 
machine 
spindle

PCB high 
speed 
drilling 
electrical 
spindle

Special 
electric 
spindle 

Multi-wire 
cutting 
machine 
spindle



Power range: 0.45～50kW

Range of rotation: 300～50000r/min

Tool interface: BT、JT、ISO、HSK

Drive mode: built-in motor, direct connection, gear connection, band connection       

Control mode: variable frequency control, servo control

Lubrication method: oil grease, oil gas

Cooling method: water-cooled, oil-cooled

Spindle accuracy: proximal/50mm  0.002mm   remote end/300mm  0.004～0.008mm

Machining center spindle



Machining center spindle 
products

Spindle model

Mounting 
outer 

diameter
(mm)

Power
(kW)

Torque
(N·m)

Rated 
speed

(r/min)

Maximum 
speed 

(r/min)

Number of 
front 

bearings × 
inner 

diameter
（mm）

Lubrication 
method

Tool
interface

Center
liquid

Tool
blowing Stop

120XDS20 120 3 3 10000 20000 2×50 Oil grease BT30 / YES NO

160XDS30Q 160 22 10 22000 30000 2×45 Oil gas HSK-E40 / YES YES

170XDS13Y15 170 15 11 13000 13000 2×65 Oil grease BT40 / YES NO

180XDJ40Y20 180 20 19 10000 40000 2×45 Oil gas HSK -E40 YES YES

200XDS24Q 200 22 32 6500 24000 3×65 Oil gas HSK-E50 / YES YES

220XDJ18Q22 220 22 70 3000 22000 2×70 Oil gas HSK-A60 / YES YES

240XDJ10YB 240 28 89 3000 10000 4×65 Oil grease BT40 / YES YES

260XDJ12Y 260 14 111 1200 12000 4×65 Oil grease BT40 / YES YES

230XDJ03Z31 225 31 129 2300 3000 4×100 Oil grease BT50 YES YES YES

240XDJ24Y22 240 22 42 5000 24000 3×65 Oil gas HSK-A63 YES YES YES

260XDJ20Y50 260 50 95 5000 20000 3×65 Oil gas HSK-A63 YES YES YES



02  Company Advantages

The Spindle Equipment Department has excellent technical 

support, production support, quality system support and test 

equipment support.



Technical support - 
shafting analysis and optimization

In cooperation with Tsinghua University (a well-known university in 

China), we integrated ZYS expert experience accumulated in the high-speed 

shafting dynamic analysis and developed the analysis software for spindle 

shafting dynamic.

We achieve the accurate calculation and analysis of the spindle rotor 

system under different stress conditions, different bearing assembly forms 

and different bearing spans.  Through parameter adjustment and 

optimization of the shafting mechanism, the quantitative value of key 

indicators can be obtained during the design initial stage, such as spindle 

mode, bearing service life and critical speed.



Technical support - 
coupling simulation

The finite element simulation software is used to analyze the temperature field distribution, 

bearing stress variation and spindle thermal deformation law of the current spindle.

Fluid field analysisHeat conduction analysis



Technical support - 
motor design and optimization

In cooperation with Hefei University of Technology, we integrated our 

expert experience and database accumulated in the design and analysis of 

high-speed motors, and developed the design and analysis software for spindle 

motors.

After the electromagnetic design of the spindle high-speed motor, we 

can analyze the spindle torque,  output current and overload capacity at rated 

operating point through computer simulation, and calculate the motor heating 

condition under the simulated working condition to ensure that the spindle 

design can meet the requirements under actual situation. 
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Technical support - 
motor design and optimization



Technical support -
high speed, high precision spindle bearings

High precision standard series Ultra high speed series

 7-series
 Accuracy P4 and 
above
 dmn 2.2*106mm·r/min

 H7-、HS7-series
 Accuracy P4 and above
 dmn 2.5*106mm·r/min

Medium and low speed series

 7TN1-series
 Accuracy P4 and above
 dmn 1.4*106mm·r/min

High speed electric spindle series

 B70C-series
 Accuracy P4 and above
 dmn2.4*106mm·r/min

Application：
 Machine tool 

spindle
 High frequency 

motor

Application：
 Ultra high speed 

machine tool 
spindle

Application：
 CNC machine tool
 Machining center 
spindle

Application：
 Ultra-high speed 
internal grinding 
machine electric 
spindle
 High speed motor



Technical support - 
independent and perfect design system

Spindle

R&D

Shaft 
design

Motor 
design

Bearing 
design

Lubrication 
system 
design

Cooling 
system 
design

Drive 
system 

matching

Thermal 
analysis



Oil gas 
inlet

Oil gas 
inlet

Oil gas 
inlet

Oil gas 
inlet

Oil gas 
inlet

Oil gas 
inlet

Direct oil gas lubrication

Oil gas inlet with four paths

Direct oil gas lubrication technology



• Low noise

• Low temperature rise

• Long service life

• High DmN value (up to 4.25 million mm·r/min)

• High rigidity

Direct oil gas lubrication technology

Oil mist lubrication          Oil gas lubrication        Direct oil lubrication

Oil mist lubrication          Oil gas lubrication        Direct oil lubrication



       The spindle is equipped with various sensors such as temperature, vibration, displacement and 

distance. Sensor signals are continuously monitored by an intelligent system. It can prevent and protect 

the spindle when the temperature rises, the vibration intensifies, or the life of fixture is about to expire.

Machine tool spindle intelligent technology

Acceleration sensor

Temperature 
Sensor

Temperature 
Sensor Preload adjuster

Speed sensor

Self-
balancing 
module



Manufacturing support - 
excellent production capacity

Swiss STUDER S21, S30, S41 grinding machine and Taiwan SUPERTEC grinding machine



Manufacturing support - 
excellent production capacity

Germany SCHENCK dynamic balancing machine

Germany PRUFTECHNIK movable online dynamic balancer



Manufacturing support - 
high power motors, precision bearings and parts

 High-precision spindle parts are 

produced by optimal control from materials, 

heat treatment, stability treatment and 

precision machining.

 The motor is completely developed 

independently. Motor has asynchronous 

aluminum rotor, asynchronous copper rotor, 

and permanent magnet synchronous motor.



Quality support - 
comprehensive inspection control

Unique identification number of important 
part

Spindle accuracy control

1

File important processing dimension record 
as quality documents for technical analysis

2

Increase the part accuracy and shape 
accuracy by 30% by improving equipment 
processing accuracy and optimize 
machining process

3

The accuracy of shaft end runout of the 
assembled product is less than 2um, and 
partly 1um.

4

Real-time monitoring of the spindle in 
no-load test

Spindle dynamic test control before 
delivery

1

Improve the inspection standard: the 
spindle vibration value is increased 
from less than 1.5mm/s to less than 
1mm/s at the maximum speed, and the 
highest standard is less than 0.6mm/s.

2

The temperature rise of the spindle is 
controlled at an optimum state of 15±5 
degrees at the maximum speed.

3

Spindle rigidity test4



Quality support - 
sound quality system

The sound quality system provides strong 

guarantee for the quality stability of the electric 

spindle products and promotes the common 

development of ZYS and customers.

Products obtained EU CE certification.



Test support - 
rigidity test bench



Test support - 
rigidity test bench

Shaft end-shaft shell rigidity curve



Test support - 
motor torque test

 It can test the torque, heat generation, efficiency, overload capability and 

power factor of the electric spindle.

 It  can realize the torque-speed characteristic curve mapping.



Test support - 
motor torque test



Test support - 
comprehensive performance testing

Bearing and motor interface temperature Seal test bench

Spindle motor test Spindle running test



According to the speed, power and application fields of the main 

shaft products of the department, we will fully understand the spindle 

products of the spindle equipment division.

03
Products display



 Alternative import

   All key components of the product are independently 

researched and developed, and the performance has reached 

the same level of foreign products, and the quality is reliable.

  Professional customization

     According to the actual work situation of the customer, the 

optimal design obtained from various factors can be integrated 

to meet the individual needs.

 Flexible configuration

    The machining center spindle can be equipped with 

temperature sensor (temperature measurement and temperature 

switch), vibration sensor, proximity switch, encoder, rotary joint, 

etc. according to customer's requirements. At the same time, the 

spindle electrical components adopt well-known brands and 

have good compatibility.

 Quality service

     Pre-sales technical exchange is sufficient, after-sales service 

response is fast, product maintenance cycle is short.

Product Advantages



Application background:

       The flexible production line of a joint venture automobile engine 

factory mainly produces cylinder heads for aluminum alloy engines, and 

the original COMAU machining center machine tools are equipped with 

KESSLER electric spindles. Due to the long maintenance period and high 

cost of the spindle, domestic replacement is sought.

       The main parameters of the spindle are:

       Maximum speed: 24000r/min, rated speed 9500r/min, rated power 

30kW (30Nm).

       Accuracy: HSK A 63 test rod has a proximal jump of 0.002mm and a 

distal end (280mm) jump of 0.004mm.



Application background:

       Shenyang Machine Tool Group Zhongjie Lijia vertical 

processing machine production line, supporting independent 

research and development of I5 system and Siemens system, 

mainly produces vertical and horizontal high-end CNC 

machining center machine tools, and plans to develop HSK 

A63 tool holder CNC machine tools for automotive parts 

processing. .

      According to the customer's actual working conditions, 

our company developed 220XDJ18Q22 and 220XDJ12Z22 two 

spindles to meet customer requirements. The actual use of 

the electric spindle is reliable and stable.

Designation Lub. Cutter 
Interface

Max. 
r/min

Rated 
Power

Rated Torque
Nm

220XDJ18Q22 Oill&Gas HSK A63 18000 22kW 70

220XDJ12Z22 Grease HSK A63 12000 22kW 70



Application background:

       Based on the urgent need for high-speed machining 

centers in the industry, we developed HSK-E40 interface high 

speed electric spindle.

      The spindle motor was jointly developed by Harbin 

Institute of Technology.

      The fixed rotor is a three-phase permanent magnet 

synchronous motor and a matching custom drive of Huichuan. 

It realizes closed-loop high-precision positioning control with 

a maximum speed of up to 40,000r/min, reaching the 

international leading level.

Electric spindle parameters

Voltage: 380 V

Rated power: 20 kW (S1)

Rated speed: 10000 r/min

Rated current: 45 A

Maximum speed: 40000 r/min

Rated torque: 19.1N•m

Spindle interface: HSK-E40

Encoder specifications: L+B GEL2443K

Status detection: broach, loose knife, cylinder reset

Center water: Yes



The Intelligent Equipment Division has long-term cooperation with many 

well-known domestic enterprises and research institutes.

04
Cooperative Partners



Military 
Enterprises & 
Research 
Institutes Beijing 502, 529, 507, General Equipment Department

Shenyang 410 Factory, 606, Beijing Zhongbing Optoelectronics, 232 Factory

Xi'an 618, 212, Xikong, Xihang, Baoji 212 Factory

Luoyang 613, 612, Zhuzhou 608, Mianyang Jiuyuan

Shanghai 803, 805, China Aviation Business

Shijiazhuang 5721 Factory, Jiujiang 6354

China Academy of Railway Sciences

Henan University of Science and Technology / Dalian Jiaotong University

Dalian University of Technology / Nanjing University of Aeronautics and Astronautics

Harbin Institute of Technology / Tsinghua University



Spindle Depart Supporting Machine Tool 
Enterprises



Spindle Depart Supporting Machine Tool Enterprises



Future Development

Linear Drive

High 
Precision

High Precision

Compact Size

Robot

Vision - CNC Machine Tool Functional Component 
Integration Supplier

Intelligent Spindle

V i b r a t i o n 
Suppression

Temperature 
Compensation

C o n d i t i o n 
Monitoring

Life Assessment

Efficient

High Precision

Flexible

Compact

S u i t a b l e  F o r 
Multiple Scenes

Linear Motor

Driving Motor

Rotatory



THANK YOU!


