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1. Company Profile

Department of 
Mechanical 
Engineering, 
Tsinghua 
University

Tsinghua 
University 
Institute for 
Advanced 
Studies

 Specialty from the Department of Mechanical 
Engineering of Tsinghua University

 Jointly built by Luoyang High-tech Zone and 
Tsinghua University Advanced Institute

 Officially started operation in November 2016

• N a t i o n a l  P r o fe s s i o n a l  P r o d u c e r fo r  I n t e l l i g e n t  M a n u fa c t u r i n g
• Th e  f i r s t  ma j o r  n e w R & D  i n s t i t u t i o n s  i n  H e n a n  P r o v i n c e
• Th e  f i r s t  t e c h n o l o g y  t r a n s fe r  d e mo n s t r a t i o n  i n s t i t u t i o n s  i n  H e n a n  

P r o v i n c e
• N a t i o na l  I nno v a t i o n  C e nt e r  ( o ne  o f  t he  i n i t i a t o r s )  f o r  A dv a nc e d  

R a i l  T r a ns i t  E qu i pme nt  
• N a t i o na l  I nno v a t i o n  C e nt e r  ( o ne  o f  t he  i n i t i a t o r s )  f o r A g r i c u l t ur a l  

M a c h i ne r y  E qu i pme nt
• R & D  C e n t e r  fo r  Lu o ya n g  Ad v a n c e d  M a n u fa c t u r i n g  E q u i p me n t  

E n t e r p r i s e
• Ta l e n t  R e c r u i t me n t  D e mo n s t r a t i o n  P a r k  i n  Lu o ya n g  H i g h - t e c h  Z o n e  

National important industrial base Self-innovation Zone and Free Trade Zone 
"Two Zones Built Simultaneously"

Comprehensive leadership care and resource 
introduction

Multiple opportunities and benefits



1. Company Profile

• 1/4 Tsinghua Educat ion Background
• 1/2 Have a working background in  a  

large enterprise or  government
• 1/4 Outs tanding fresh graduates

213 people
Full-time job, full 
commitment

1 2 1 ” T a l e n t  S t r u c t u r e

60%
Master's 

degree/Associate 
professor or above

70%
211/985/Study 

Abroad

55%
Under 35 years 

old

Luo Jianbin
Chief Scientist 

Chinese Academy of Sciences
Dean of School of Mechanical 

Engineering, Tsinghua University

Lu Xinchun
Director

Changjiang Scholars
Professor of Mechanical Engineering 

Department, Tsinghua University

Ma Mingxing
Base Executive Director

PhD of Tsinghua University
Former Deputy Secretary of the Department of 
Mechanical Engineering, Tsinghua University



1. Company Profile

Provide start-up capital, office 
location, and test site support.

Introducing key scientific research teams to 
establish research institutes

Firmly adhere to the “science and technology & 
incubation” attributes and transforming the results in 

basic materials research and development, major 
equipment research and development projects".

Carry out technology transfer and 
achievement transformation

Market research, technology promotion, resource 
matching, administrative management, logistics support, 

project management, financial services, and post-
investment management.

Accelerate business incubation

Instrument and equipment sharing platform, 
high-end talent training platform, industry 

research professional platform, innovation and 
entrepreneurship service platform.

Build a public service platform

TsingInst Railway (Luoyang) Rail Transit Technology Co.,Ltd was founded in September 2017. It 

is a high - tech enterprise incubated through technology transfer by Tsinghua University Luoyang 

Institute. The company is committed to building a core technology and equipment R & D platform 

for intelligent operation and maintenance of rail transit, realizing intelligent detection and efficient 

maintenance of urban rail transit rails, and improving the safety and economy of rail transit 

operation and maintenance.

Laser Additive 
Manufacturing 

Institute

Institute of Quantum 
Communication Technology

Institute of Robotics 
Control and Visual Sensing

Institute of Automation Equipment and 
Precision Measurement and Control 

Technology

New Energy Equipment and 
Forming Technology Research 

Institute

Industrial Internet and Supply Chain 
Finance Collaborative Research Center

Rail Transit Intelligent Operation 
and Maintenance Equipment 

Research Institute

Intelligent Detection and Image 
Technology Research Institute

Special Metal 
Materials Research 

Institute

Precision Bearing 
Research Institute



Market sales performance

Milling service performance

Beijing Metro, Nanjing Metro, Luoyang Metro, Shenyang metro,
Suzhou metro,etc.

The l ight l ine of  MTR Hong Kong
Line 8 of  Zhengzhou Metro,  China
Guangzhou Metro,  China

• T he  F G M  s e r i e s  r a i l  mi l l i ng  a nd  g r i nd i ng  t r a i n  i s  i nde pe nde nt l y  de v e l o pe d  by  T s i ng I ns t  R a i l w a y  
( L uo y a ng )  R a i l  T r a ns i t  T e c hno l o g y  C o . , L t d  .  I t  i s  po s i t i o ne d  a s  a  ma j o r  r a i l w a y  t r a ns i t  e qu i pme nt  
t ha t  i s  l i g h t w e i g ht ,  i n t e l l i g e n t ,  s a f e  a nd  r e l i a b l e ,  e f f i c i e n t  a nd  c l e a n ,  a nd  ha s  l o w  ma i n t e na nc e  c o s t s .

• I t  ma i n l y  t a r g e t s  r a i l  de f e c t s  s uc h  a s  c o r r ug a t i o n ,  he a d  c he c ki ng ,  s ha t t e r  c r a c k,  e t c .  T hr o ug h  
e f f i c i e n t  mi l l i ng  a nd  g r i nd i ng ,  i t  c a n  a c h i e v e  pr e c i s e  pr o f i l e  r e pa i r  a nd  pe r f e c t  s mo o t hne s s  
i mpr o v e me nt  o f  r a i l s .  T he  mi l l i ng  o pe r a t i o n  pr o c e s s  i s  c l e a n ,  w i t ho ut  f i r e  ha z a r ds ,  a nd  t he  i r o n  
c h i ps  c o l l e c t i o n  r a t e  r e a c he s  9 9 %.

• I t  ha s  t he  f unc t i o n  o f  t ur no ut  mi l l i ng  a nd  g r i nd i ng ,  w h i c h  c a n  c o nduc t  a u t o ma t i c  o pe r a t i o n  o f  t r a c ks  
w i t h  o bs t a c l e s  s uc h  a s  e x pa ns i o n  r a i l  j o i n t s ,  l e v e l  c r o s s i ng s ,  a nd  c i v i l  a i r - t i g h t e d do o r  a r e a s .

• T he  mi l l i ng  ma c h i ne  i s  e qu i ppe d  w i t h  a  r a i l  me a s ur i ng  de v i c e  t ha t  c a n  me a s ur e  c o r r ug a t i o n  a nd  
pr o f i l e  t o  me e t  E N 1 3 2 3 1 - 3 .

• Meet relevant EN standards.

2. Products and Technologies

FGM500C Rail Milling Train

FGM500B Dual power Rail Milling Train

FGM500A Rail Milling Train



2. Products and Technologies

Improve riding
comfort

Improved safety
Extend rail  l ife

Reduce noise Save power of 
revenue operation



Low operating 
efficiency

Poor working 
environment

Major safety hazard Higher cost

The operation generates a lot of 

sparks, which can easily cause 

fire hazards

Frequent exposure to exhaust gas 

and dust is extremely harmful to 

health

Grinding 8 to 10 passes to 

remove 0.2mm from rail top

The price is as high as 100 

million yuan per unit. The 

maintenance cost is high.

2. Products and Technologies



FGM01 Rail Milling Train FGM500 Rail Milling Train

FGM500A Rail Milling Train
(Light Rail of MTR, Hong Kong)

FGM500B dual-power Rail Milling Train
(Guangzhou Metro, China)

FGM500C Rail Milling Train
(Zhengzhou Metro, China)

2. Products and Technologies



Milling & grinding effect
Milling only effect Surface roughness

Re-profiling Surface Effect

2. Products and Technologies



Four Core Technologies

Five competitive advantages

High-efficiency 
milling/grinding technology

High-precision tracking 
technology

Lightweight system 
integration

Intelligent control 
technology

New Core technology has independent 
intellectual property rights

Small The train is lightweighted and easy be 
mobilized

Clean High iron chips collection rate and low 
environmental pollution

Cheap Significantly reduce procurement and 
operating costs

Quick High operating efficiency and good 
milling effect

Innovation and 
competitive advantages

2. Products and Technologies



Technology 
Category Technical Parameters

Processing 
methods

P ro f i l e  mi l l i ng ,  curve+  
s t r a igh t  l i ne  enve lo p ing

Size(weight) 1 2 .8 5×2 .4 5×2 .99 m
(3 2 t )

Operation 
ef f iciency

3 0 0 -1 0 0 0 m/h
One  p ass  r ep ro f i l e

M a ximum 
mi l l ing depth

To p  s u r fa c e  1 . 5 mm/ p a s s
S i d e  s u r fa c e  5 mm/ p a s s

Contour 
accuracy

±0 .1 mm

Prof i le  correct
capabi l i t ies P o wer fu l

D i f f i c u l t y  o f  
c o n t r o l  f o r t h e  

r e - p r o f i l i n g
Easy

Surface 
Quali ty

Exce l l en t

3. Technical Solutions

Technology 
Category

Technical 
Parameters

R a i l  b o t t o m s l o p e  
t r i mmi n g  c a p a b i l i t y P o wer fu l

Tunnel  working 
environment

Lo w emiss io ns ,  no  
o ve rhea t ing

Fire Hazard Lo w

Cleanl iness  (dust  
co l lec t ion  rate )

Mil l ing  ch ip s ,  sp a rks  
( l e s s  9 9 %)

Remote control  
function

Yes

New source of  
energy

Se lec t ab le

Switching cost Lo w

Purchase cost Mid d le

Technology 
Category

Technical 
Parameters

Surface burn 
hazard

No ne

Corrugat ion 
correct  capabi l i ty P o wer fu l

Peel ing remove
abi l i ty

P o wer fu l

Shatter crack 
capabil i ty

P o wer fu l

M inimum curv e  
pa ss ing  ca pa bi l i t y R2 0 m

Maximum 
working s lope

8 0 ‰

Maximum cant 1 7 5 mm

Noise 7 5 dB （Dr ive r ' s  c ab in ）



Technology Category Performance
Limit According to  the requirements

Size(weight) 12855mm×2450mm×2990mm

Maximum axle load 8t

Gross weight 32（1±3%） t

Wheelset  inner distance 1353±1mm

Wheel  type Ø640mm
According to  the requirements

Transmission
Internal  combust ion-electr ic  drive (can be 
upgraded to  bat tery power/pantograph power 
supply)

Maximum self -propel led 
speed 60km/h 

Braking deceleration 1.0m/s2 (normal)    1 .2m/s2 (emergency)

Minimum operating curve 
radius 25m

Maximum working s lope 80‰

3. Technical Solutions

Meet EN Standards



Technology Category Performance

Operation ef f iciency （300-1000）m/h

Mill ing capacity Top surface (0.2-1.5)  mm/pass
Side surface (0.2-5)  mm/pass

Mill ing cutter head diameter Ø500mm×2

Mill ing coverage -87°~+30°

Grinding wheel  diameter Ø400mm×4

Grinding coverage -45°~+20°

Cross-section prof i le  accuracy ±0.1mm

Surface roughness ≤Ra 5μm

Longitudinal  smoothness  
accuracy

Wavelength 10＜λ≤ 100mm; ±0.01 mm
Wavelength 100＜λ≤ 300mm; ±0.015mm
Wavelength 300＜λ≤1000mm; ±0.075mm

3. Technical Solutions

Meet EN Standards



Combine 2 cars in total ,  1×power car and 1× working car.

Power car Including driver 's  cab, rail  measurement system, grinding system, main diesel generator, auxiliary diesel generator, fire 
protection system, dust collection system, bogie, etc.

Working car Including driver‘s cab, electrical  control room, mill ing system, chip collection system, bogie, CCTV system, 
communication system, l ighting system, etc.

3. Technical Solutions

Power car Working car



Milling system

The mil l ing device is  for rai l mil l ing operat ion.  The FGM rai l  mil l ing and 

grinding t rain  is  equipped with one set  of  mil l ing devices  on each rai l .  The 

surface of  the rai l  i s  cut t ing by the mil l ing cut ter  disc to  achieve the rai l  profi le  

correct ing operat ion.

 The mi l l ing sys tem adopts  e lec t r ic  dr iven

t ransmiss ion,  wi thout  hydraul ic  sys tem (c lean ,  no  

o i l l eakage ,  low fa i lure  ra te )

 High-prec i s ion  and  h igh-response  servo  sp indle

 High-prec i s ion  and  h igh-re l i ab i l i ty  prof i l ing 

de tec t ion and  pos i t ioning sys tem

 Turnout  and  expans ion  ra i l  j o in t  au tomat ic  mi l l ing 

func t ion  i s  upgradable .

 Wireless  remote  cont ro l  and  RFID tag automat ic  

cont ro l  func t ions  i s  se lec table .

 Consumables  cos t s  reduced  by 30%.

Milling cutter headIron chips after milling 
operation

3. Technical Solutions



The FGM Rai l  Mi l l ing and  Gr inding Tra in  i s  equipped wi th  a  se t  of  gr inding 

devices  on  each  ra i l  ( two sof t gr inding wheels  on  one  ra i l ) .  The  gr inding device  

i s  used  for  f ine  gr inding of  the  ra i l  sur face  a f te r  mi l l ing to  e l imina te  res idual  

r ipples ;  the  gr inding range  covers  the  fu l l  ra i l  top ;  the  gr inding opera t ion  wi l l  

no t  c rea te  burn  marks  on  ra i l  sur face ,  and  the  gr inding debr i s  co l lec t ion ra te  i s  

grea te r  than  95%.

Grinding effect

Grinding wheels

Grinding system

3. Technical Solutions



Rail profile measurement equipment and report

Rail corrugation measurement equipment and report

Rail Measurement System

The FGM500 rail  mill ing and grinding 

train equipes with on-board rail profile 

and rail  corrugation measurement system.

3. Technical Solutions

 The accuracy of  the profi le  measuring system is  

±0.1mm;

 The accuracy of  the corrugat ion measuring system 

is  ±0.0001mm;

 Rail measurement system meets  the EN13231-3 

Standard.



Working diagram of rail obstacle recognition system

Obstacle recognition process

The rail  obstacle recognition system 

powered by image recognition 

technology, the camera installed at  the 

front end of the mill ing train which 

identify and detect obstacles along the 

rails  (such as trackside lubricator, axle 

counters, etc.) and alert  the operators 

before the incident.

Rail obstacle recognition system

3. Technical Solutions



4. Test verification and application performance

Milling System 
Performance Test

Rail Inspection System 
Test

Electromagnetic 
Compatibility Test

Lifting and Hanging Test Vibration Shock Test
Diesel Engine System Test



Turnout Milling TestMilling Test 80‰ Slope Milling Test

Noise Test
Rail Inspection System Test

Water prove test

4. Test verification and application performance



Compatibility TestMilling Function Test Emergency Rescue Test

Brake System Dynamic Test
Coupling on Curve Test

65‰ Slope Pass Test

4. Test verification and application performance



The first generation of milling train

was successfully handed over and a 

product launch conference was held.

October 2018 Award the title of "Top Ten Iconic 

High-end Equipment in Henan 

Province's Equipment Manufacturing 

Industry"

January 2019

The second generation milling train was 

successfully launched and participated 

in the International Rail Transit 

Exhibition.

June 2019
Rail milling service for Beijing 

Metro Line 16.

July 2019 Rail milling service for 

Beijing Mrtro Line 14.

November 2019

5. Company History



Won the bid for Nanjing Metro 

rail milling and grinding services.

September 
2020 Won the bid for the procurement of 

one rail repair equipment (milling 

type) for the MTR, HongKong.

May 2021
National Engineering Laboratory for 

Metro Development of a new 

generation of rail milling equipment 

Memorandum of Cooperation.

July 2021
Won the bid for Nanjing Rail 

Milling and Grinding Service.

August 2021
Won the bid for purchasing a 

Rail Milling Train for 

Zhengzhou Metro.

June 2022
Delivery the FGM500A Rail 

Milling train to MTR.

December 
2023

5. Company History



5. Company Qualification

ISO9001:2015
Quality Management 
System Certification

ISO14001:2015
Environmental 

Management System 
Certification

ISO45001:2018
Occupational Health and 

Safety Management System 
Certification



FGM Milling Train 
V1.0

FGM Milling Train 
V2.0

FGM500A Rail Milling Train

FGM01 Rail Milling Train

FGM500B Rail Milling Train

FGM500 Rail Milling Train

New generation FGM 
Milling Train

FGM500C Rail Milling Train

Contact wire / Battery dual power  
mode Rail Milling Train

Hydrogen Energy Rail Milling train High-speed rail milling machine

5. Company Products



Guangzhou Metro
FGM500B Dual Power 

Rail Milling Train

Market sales 
performance

5. Company Sales Reference



Telephone

0086 18317556060

E- mail

jianshengbest@163.com

website

www.tsinginst-railway.com/en
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