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PREFACE  
 

 

By the end of 2020, the mileage of China high-speed railway in operation covers 

37.9 thousand kilometers, ranking the first in the world. China has systematically 

mastered the complete set of technologies for high-speed railway construction under 

various complex geological and climatic conditions, overcome a series of worldwide 

technical problems in the railway engineering construction field, comprehensively 

grasped the manufacturing technology of EMUs with speed of 200～250 km/h and 300～

350 km/h and built a mature and complete high-speed railway technology system within 

the range of different speed levels, which make it the worldwide high-speed railway 

pioneer. On December 3, 2021, with the operation of China-Laos Railway, an important 

project of the Belt and Road Initiative, an increasing number of railway will be built in 

the future by using Chinese technology standards, Chinese equipment and Chinese 

technical training.  

In order to ensure the EMUs  safe and reliable operation and extend their service 

life, we need plenty of EMU ground crew mechanics and on-board mechanics to carry 

out routine maintenance and periodic repair. Zhengzhou Railway Vocational and 

Technical College cooperates with the enterprises to compile the textbook, which aims to 

provide solid and reliable talents for safe, continuous and steady high-speed railway 

operation and development, rapidly enhance the enterprise staff and vocational college 

students  practical application and maintenance level, and achieve the objectives of 

training EMU s qualified ground crew mechanics and on-board mechanics based on 

digestion and absorption of EMU technology data provided by the enterprises in 

reference to the level 1 and level 2 maintenance technical standards.  

This textbook employs the vocational education concept of  Project Oriented, Task 

Driven  according to the personnel training objectives of EMU maintenance technology 

specialty. By analysis of position vocational ability proposes learning objectives of each 

project, which enables students to be clearly aware of job requirements before the class. 

It is college teachers and enterprise experts that work together to discuss textbook 

 



 

 

contents and closely combine teaching process and production process. The book 

introduces the EMU structure composition, working principles and the procedures and 

standards of routine maintenance and fault treatment and so son, so it is a necessary book 

for EMU new technology and knowledge.  

Great gratitude is given to the Locomotive and Rolling Stock Department of 

Zhengzhou Railway Vocational and Technical College for devoting a great deal of 

manpower, material resources and financial resources to the textbook in the process of 

its compilation and publication. And great gratitude is also given to vocational experts 

and engineers from China Railway Zhengzhou Group Co., Ltd. for their guide and help.  

Niu Xiaowei and Shang Yu of Zhengzhou Railway Vocational and Technical College, 

Tian Xiaolong of China Railway Zhengzhou Bureau Group Co., Ltd. are the chief editors, 

and Ma Songhua and Liu Bo of Zhengzhou Railway Vocational and Technical College 

are the deputy chief editors; Li Yanze, Zhang Jia and Li Lei from Zhengzhou Railway 

Vocational and Technical College also participated in the preparation of this book. 

Zhang Weikun of China Railway Zhengzhou Bureau Group Co., Ltd. served as the chief 

reviewer of this textbook. The compilation division of the Chinese part of this textbook 

is: Tian Xiaolong, Task 1 of Chapter 1; Ma Songhua, Task 2 of Chapter 1; Li Yanze, 

Chapter 2; Zhang Jia, Chapter 3; Niu Xiaowei, Chapter 4. The compilation division of 

the English part of this textbook is: Liu Bo, Chapter 1 and Chapter 4; Shang Yu, Chapter 

3 and Task 2 and Task 3 of Chapter 2; Li Lei, Task 2 of Chapter 2.  

Due to the limitation of the editor’s proficiency and time, it is inevitable that there 

are improper places in this book. I sincerely look forward to readers' comment and 

correction.  

 

The Editor  

Dec. 2021 
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Project 1 
 

Overall Cognition of Electric Multiple 

Units (EMU) 

【Overview】 

The chapter contains two parts: EMU basic knowledge and overall cognition of 

CR400AF EMU. Overall cognition of electric multiple units introduces related basic 

knowledge and the overall situation of CR400AF EMU.  

【Learning Objectives】 

1. Master EMU basic knowledge. 

2. Master the overall situation of CR400AF EMU.  

【Capability Objectives】 

1. Be able to independently learn related EMU knowledge.  

2. Be able to grasp the definition and types of EMU. 

3. Be able to know well about main train types and numbering rules of Fuxing EMU.  

4. Be able to master essential parameters of CR400AF EMU.  

5. Be able to know well about main equipment arrangement of CR400AF EMU. 

【Quality Objectives】 

1. To keep improving, to be rigorous and meticulous and operate in a standard manner. 

2. To have awareness of cooperation, environment protection and thrift.   

Task 1  EMU Basic Knowledge 

【Task Description】 

After learning the basic knowledge of EMU, master its definition and classification and 

know about main train types and numbering rules of Fuxing EMU.  

 



 

【Background Knowledge】 

1.1  EMU Definition 

Electric multiple units are composed of several cars driven by power (motor cars) and 

cars not driven by power (trail cars), which are operated in fixed marshalling within the 

normal service life cycle and cannot be changed at will. Generally they set up driver’s cabs 

at both ends due to two-way operation.  

1.2  EMU Types 

1) Classified by power 

DMU: Diesel Multiple Unit’s power is provided by diesel engineers.  

EMU: Electric Multiple Unit’s power is provided by the power supply catenary 

system. 

2) Classified by power allocation 

Centralized power means to centralize power on the first car on one or two ends only 

and not on middle cars (which is called a trailer), which is similar to locomotive traction 

trains in a conventional sense, such as Germany ICEI and France TGV, shown as Figure 1-1. 

Distributed power means to distribute power onto several cars including middle cars 

(which is a motor car), not on the middle ones (which is a trailer), and onto all cars such as 

Japan Shinkansen trains, German ICE3 and France AGV, shown as Figure 1-2. 

 

Figure 1-1  Centralized power EMU 

 

Figure 1-2  Distributed power EMU 

The choice of high-speed train centralized or distributed power has been discussed for 



 

such a long time due to their strengths and shortcomings. From coordination of high-speed 

wheel track adhesion and speed, it is the tendency to take distributed power for high-speed 

trains, especially with large passenger capacity and high speed of more than 300 km/h 

because of its outstanding strengths. But it is not always the case. It also depends on its 

operation surroundings, passenger flow, operation experience and traditional technology.    

3) Classified by bogie connection ways 

It could be sorted into the independent mode and the articulated mode according to 

bogie and vehicle connection ways.  

The independent mode is a traditional bogie and vehicle connection way, where each 

car body is set on two bogies and connected mutually by sealed car couplers so that they 

can run independently once splitting up. 

The articulated mode means to connect each car body by elastic hinges and set on one 

shared bogie so that they cannot run independently even though splitting up, as shown in 

Figure 1-3.  

 

Figure 1-3  Articulated bogie 

1.3  Main Vehicle Types of Fuxing EMU 

CR400AF EMU is researched and developed independently by CRRC Qingdao Sifang 

Locomotive & Rolling Stock Limited Company (CRRC Sifang Stock Company for short) 

with the highest operating speed of 350 km/h, which is combined by different powers and 

marshalled flexibly so as to meet different passenger flow requirements. Basic-mode 

CR400AF takes 8 marshalling cars of 4 motor cars and 4 trailers with two basic power units 

and the capacity of 576 persons. CR400AF-A takes 16 marshalling cars of 8 motor cars and 



 

8 trailers with four basic power units and the capacity of 1193 persons. CR400AF-B takes 

17 marshalling cars of 8 motor cars and 9 trailers with four basic power units and the 

capacity of 1283 persons, shown as Figure 1-4.  

CR400BF EMU is researched and developed independently by CRRC Changchun 

Railway Vehicles Co. LTD (CRRC Changchun Vehicles Company for short) and CRRC 

Tangshan Locomotive & Rolling Stock Limited Company (CRRC Tangshan Company for 

short). Basic-mode CR400BF takes 8 marshalling cars of 4 motor cars and 4 trailers with 

two basic power units and the capacity of 576 persons. CR400BF-A takes 16 marshalling 

cars of 8 motor cars and 8 trailers with four basic power units and the capacity of 1193 

persons. CR400BF-B takes 17 marshalling cars of 8 motor cars and 9 trailers with four 

basic power units and the capacity of 1283 persons, shown as Figure 1-5.  

  

Figure 1-4  CR400AF EMU                       Figure 1-5  CR400BF EMU 

CR300AF EMU is researched and developed independently by CRRC Sifang Stock 

Company with the highest speed of 250 km/h and takes the marshalling mode of 4 motor 

cars and 4 trailers with the capacity of 613 persons, shown as Figure 1-6. 

CR300BF EMU is researched and developed independently by CRRC Changchun 

Vehicles Company with the highest operating speed of 250 km/h and takes the marshalling 

mode of 4 motor cars and 4 trailers with the capacity of 613 persons, shown as Figure 1-7. 

  
Figure 1-6  CR300AF EMU                        Figure 1-7  CR300BF EMU 



 

1.4  The Numbering Rules of Fuxing EMU   

China Railway put into practice a few different types of Fuxing EMU. How to 

distinguish those types ? It can be told by car modes and car number codes sprayed on the 

car body. Car modes and car numbers are composed of three parts: 

 Car modes: EMU modes, that is CR400AF and CR400BF we usually mention 

which contain all EMU under the same type and are similar to family names of EMU. Car 

modes are usually sprayed on the head and tail of a train. 

 Car numbers: Each EMU has a number. The number along with a car mode is 

equal to “an identity card” of EMU. The EMU “identity card” can tell us which company it 

comes from. Car numbers and car modes are all sprayed on the head and tail of a train, as 

shown in Figure 1-8. 

 

Figure 1-8  Car mode and car number of Fuxing EMU   

 Car type codes and carriage numbers: Car type codes and carriage numbers of each 

EMU carriage can tell the type and the position in the EMU. They are usually sprayed on 

both ends of each carriage and also posted inside the carriage by signboards, as shown in 

Figure 1-9.    

  

Figure1-9  Car type code and carriage number of Fuxing EMU 



 

1）Naming rules of car modes and car numbers of Fuxing EMU 

Naming rules of car modes and car numbers of Fuxing EMU as follows: 

 
The sign of China Railway  

Speed rating displayed by three-digit numbers  

Enterprise identification code displayed by one capital letter  

Technical type code displayed by one capital letter  

Technical configuration code displayed by default or one or two capital letters  

Car number displayed by four-digit numbers. 

 CR in car type mode is short for China Railway. 

 Speed rating is displayed by three-digit numbers: 

400—stands for vehicle design speed of 300~400 inclusive km/h. 

300—stands for vehicle design speed of 200~300 inclusive km/h. 

200—stands for vehicle design speed of 100~200 inclusive km/h. 

 Enterprise identification code is displayed by one capital letter: 

A—be applied for model design by CRRC Sifang Stock Company (not produced 

only by the company ). 

B—be applied for model design by CRRC Changchun Vehicles Company (not 

produced only by the company ). 

 Technical type code displayed by one capital letter: 

F—distributed power EMU. 

J—central power EMU. 

N—central diesel EMU. 

P—distributed diesel EMU. 

The rest letters are reserved. 

 Technical configuration code is displayed by one or two capital letters. Basic car 

type of each mode such as CR400AF do not have a technical configuration code. Derived 

car type technical mode starts from letter A such as CR400AF-A, which distinguish 

different innovative products in same types with different marshalling modes, capacity, car 

types, operating environment adaptability and comprehensive inspection. Technical 

configuration code of basic type cars is set default. 

 Car numbers are displayed by four-digit numbers and allocated by main engine 

plants (manufacturing plants). Derived car type numbers in a same main engine plant are in 

the manufacturing order.  

EMU number by Qingdao Sifang Bombardier Railway Transportation Equipment Co. 



 

LTD (BST for short) is 1001~1999. 

EMU number by CRRC Sifang Stock Company is 2001~2999.  

EMU number by CRRC Tangshan Company is 3001~3999. 

EMU number by CRRC Changchun Vehicles Company is 5001~5999. 

Inspection, testing and other specific EMU number is 0001~0099 which is allocated by 

Transportation Bureau of China National Railway Corporation Limited(not including early 

sample cars of CR400AF and CR400BF). 

2) Naming rules of car type modes and carriage numbers 

Naming rules of car type modes and carriage numbers as follows: 

 
Car type mode displayed by two or three capital letters; 

EMU unit number; 

Marshalling sequence code displayed by two digit numbers. The 

codes of one-digit and two-digit cars are 01, 02, , 00. 

 Car type code is short for car type’s pinyin. Car type codes, car type names and 

English names are listed as Table 1-1. 

Table 1-1  Comparison table of car type codes, car type names and english names 

No. car type code car type name English names 

1 ZY  First Class Coach 

2 ZE  Second Class Coach 

3 WR  Soft Sleeper Coach 

4 WY  Hard Sleeper Coach 

5 CA  Dining Coach 

6 SW  Business Coach 

7 ZEC /  Second Class/Dining Coach 

8 ZYS /  First Class/Business Coach 

9 ZES /  Second Class/Business Coach 

10 ZYT /  First Class/Premier Coach 

11 ZET /  Second Class/Premier Coach 

12 JC  Detection Car 

13 WRC /  Soft Sleeper/Dining Coach 

14 WG  Luxury Sleeper Coach 

15 DGN  Multi-function Coach 

 



 

 

 Carriage unit numbers are unit numbers of the train and displayed by four numbers. 

 Carriage marshalling sequence codes are displayed by two digit numbers and 

arranged from 01 on the head car and 00 on the tail car.    

【Self-check】 

1. What is EMU? What are those types? 

2. What information does CR400AF contain? 

Task 2  Overall Cognition of CR400AF Electric Multiple Units 

【Task Description】 

Master its essential parameters, marshalling condition, vehicle localization and main 

equipment arrangement after learning the overall knowledge of CR400AF EMU. 

【Background Knowledge】 

CR400AF EMU is the distributed power EMU with the highest operation speed of 

350 km/h, shown as Figure 1-10. EMU takes 8 marshalling units of 4 motor cars and 

4 trailers with maximum allowable axle load of less than or equal to 17 t. Car types include 

first-class/business cars, second-class/business cars and second-class cars(one carriage for 

the handicapped, one for the dining room with seats). The capacity of 8 marshalling units is 

576 seats(10 business seats, 28 first-class seats, 538 second-class seats). It can runs on any 

passenger special lines with 350 km/h or operates at speed of 200 250 km/h on any 

passenger special lines with 200 km/h. 

 

Figure 1-10  CR400AF EUM 

Designed usage life extends 30 years or 15million kilometers. Eight marshalling 



 

Fuxing EMU can operate separately and also connect with other Fuxing EMU with the 

same speed grade. In addition, they can make mutual aid with other Fuxing EMU with 

different speed grades. 

2.1  Basic Parameters 

1) Performance parameters 

 Operation performance parameters shown as Table 1-2. 

Table 1-2  Operation performance parameters of CR400AF EMU 

Projects Parameters 

Highest Operation Speed 350 km/h 

Highest Test Speed 385 km/h 

 Minimum Curve for Marshalling Units R250 m 

Minimum Curve for Single Car R150 m 

0 200 km/h Average Acceleration Speed (Flat Straight Lines, Seating Capacity)  0.4 m/s2 

350 km/h Residual Acceleration Speed (Flat Straight Lines, Seating Capacity)  0.05 m/s2 

Tractive Power of Wheel Circumference(at continuous rating) 9750 kW 

Short-time Maximum Tread Regeneration Power 13360 kW 

 

 Emergency braking distance shown as Table 1-3. 

Table 1-3  Emergency braking distance 

Initial Braking Speed Braking Distance 

350 km/h 6500 m 

300 km/h 3800 m 

250 km/h 3200 m 

200 km/h 2000 m 

160 km/h 1400 m 

120 km/h 800 m 

2) Vehicle structure parameters 

Vehicle structure parameters shown as Table 1-4. 



 

Table 1-4  Vehicle structure parameters 

Projects Parameters Projects Parameters 

Total Length of EMU  208.95 m or so Equipment Bay Bottom Height 235 mm or so 

Length of Head Car Body 27200 mm Roof Arc Radius R12000 mm 

 Length of Middle Car Body 25000 mm Side Roof Arc Radius R800 mm 

Maximum Width of Car Body 3360 mm Length between Truck Centers 17800 mm 

Car Body Width at the height point of 

1250 m 
3300 mm Bogie Wheel Base  2500 mm 

Car Height (new wheels, not including 

pantograph) 
4050 mm 

Wheel Diameter (new 

wheel/abrasion wheels) 
920/850 mm 

Floor Height (at the preparation state)  1260 mm 
Central Height of Head Car 

Couplers  
(1000 10)mm 

 Inflection Point Height of Car Body 1900 mm 
Central Height of Middle Car 

Couplers 
(935 10)mm 

3) Carriage weight 

Carriage weight shown as Table 1-5. 

Table 1-5  Carriage weight 

Car Type TC01 M02 TP03 M04 MB05 TP06 M07 TC08 In total 

Curb Weight t  52.3 53.1 54.5 53.7 54.4 54.0 52.8 51.9 426.6 

Passengers seats  33 85 85 75 63 85 85 45 556 

Passenger weight t  2.6 6.8 6.8 6.0 5.0 6.8 6.8 3.6 45.0 

Capacity Weight t  55.2 59.9 61.3 59.7 60.9 60.8 59.6 55.8 473.2 

2.2  Marshalling Units 

CR400AF EMU is marshalled by 8 units of 4 motor cars (M for motor cars )and 

4 trailers (T for trailers), shown as Figure 1-11. 

 

non-powered axles axles with sand box, right side  

powered axles     axles with sand box, left side  

pantograph       train direction. 

Figure 1-11  CR400AF EMU marshalling deployment diagram 

The EMU traction system contains two independent traction power units of TC01

M02 TP03 M04 and MB05 TP06 M07 TC08, among which one traction 



 

transformer supplies power to two traction converters in each traction power unit and each 

traction converter has two inverter units to control and drive four traction motors.  

2.3  Vehicle Localization 

1) EMU localization 

The end of head car is end-1. For car-1 to car-4, the head end of car-1 is the end-1 of 

the car, while the coupling ends of car-4 and car-5 are end-2. For car-5 to car-8, the head 

end is car-8 is end-1, while the coupling ends of car-4 and car-5 are end-2 . For car-1 to 

car-4 car, facing the head of car-1 inside the car, the car side at the right hand is side-1 and 

at the left hand is side-2. For car-5 to car-8, facing the head of car-8 inside the car, the car 

side at the right hand is side-1 and at the left hand is side-2.  

2) Accessory position numbers  

The sketch map of accessory position numbers shown as Figure 1-12. 

 

{1}, {2} stands for bogie numbers; (1) (4) stands for axle numbers;  

<1> <8> stands for wheel numbers. 

Figure 1-12  The number of vehicle position, bogies, axles and wheels. 

2.4  Vehicle Equipment Layout 

1) Car-1 TC01 

TC01, a first-class trailer, contains a driver’s cab, a sightseeing area and first-class 

guest room with the capacity of 33 persons, among which there are 28 first-class seats and 5 

business seats. Between the sight seeing area and first-class carriage establish side doors, 

vestibules, lockers(upper), large luggage lockers(lower), service counter, dustbins, 

washrooms, boilers, sitting toilets, switchboards and so on. End-2 of car sets up general 

electricity cabinets, tool cabinets, AC switch boards, dustbins, control cabinets, ATP 

cabinets and DC switch boards and so on.   

The position map and equipment layout of car-1 TC01 shown as Figure 1-13 to Figure 

1-16. 



 

 

Figure 1-13  The position map of car-1 TC01 

 
1 braking hose for motor coupling, rescue connector; 2 valve bracket module 1; 3 fire extinguisher;  

4 dustbin; 5 washroom; 6 ATP cabinet; 7 cabinet; control cabinet; 8 DC switch board;  

9 valve bracket module 2; 10 driver’s cab; 11 sightseeing area; 12 large luggage room;  

13 storage room; 14 attendant seat; 15 electric boiler; 16 washroom; 17 first- 

class guest room; 18 fire extinguisher; 19 general electricity cabinet;  

20 tool cabinet; 21 dustbin, AC switch board. 

Figure 1-14  The interior equipment layout of car-1 TC01 

 
1 TCR antenna; 2 neutral section antenna; 3 battery container; 4 air conditioner outdoor of driver’s cab; 

5 auxiliary circuit junction box; 6 road-cleaning solenoid valve box; 7 brake relief indicator;  
8 BTM antenna; 9 sand box; 10 temperature relay; 11 BTM antenna; 12 charger;  

13 buffer air cylinder; 14 TMIS antenna; 15 inverter; 16 air cylinder module;  
17 reference speed module;18 neutral section antenna; 19 TCR antenna;  

20 water tank; 21 air cylinder; 22 sewage tank; 23 charger;  
24 battery container; 25 waste discharge device; 26 brake control  

device; 27 neutral section antenna; 28 sand box; 29 neutral  
section antenna; 30 sand control box; 31 BP rescue changer; 

32 grounding resistor; 33 semi-active control box;  
34 control circuit junction box. 

Figure 1-15  The underbody equipment layout of car-1 TC01 



 

 

1 earthquake GSM-R/GPS antenna 1; 2 CIR GSM-R voice /GPS antenna; 3 CIR GSM-R data 

/GPS antenna; 4 ATP GSM-R1 antenna; 5 earthquake GSM-R/GPS antenna 2;  

6 WTD antenna; 7 CIR 450/800/900 antenna; 8 ATP GSM-R2 antenna;  

9 air conditioner in guest room. 

Figure 1-16  The roof equipment layout of car-1 TC01 

2) Car-2 M02 (car-7 M07) 

M02, a second-class motor car with capacity of 90 persons, contains second-class 

guest rooms with 2 3 seat arrangement. End-1 sets up vestibules, boilers, washrooms, 

cleaning cabinets with mop pools, AC switch boards, dustbins, two toilets (one with sitting 

toilets, the other with squating toilets) , DC switch boards and so on; End-2 sets up 

vestibules, large luggage lockers, control cabinets, and side doors at both ends. Car-7 and 

car-2 are in a 180 degree rotation relationship.  

The position map and equipment Layout of car-2 M02 shown as Figure 1-17 to Figure 

1-20. 

 

Figure 1-17  The position map of car-2 M02 (car-7 M07) 

 

1 clean cabinet; 2 dustbin; 3 AC switch board; 4 DC switch board; 5 control cabinet. 

Figure 1-18  The interior equipment layout of car-2 M02 (car-7 M07) 



 

 

1 charger (reserved); 2 lithium battery box(reserved); 3 road-cleaning solenoid valve box; 4 brake 

relief indicator; 5,6,11 antispin valve; 7 auxiliary circuit junction box; 8 grounding resistor; 

9 air cylinder module; 10 traction motor cooling blower; 12 inverter; 13 sewage tank;  

14 traction motor cooling blower; 15 waste discharge; 16 traction convertor;  

17 water tank; 18 brake control device; 19 brake reliefindicator;  

20 control circuit junction box; 21 control circuit junction box. 

Figure 1-19  The underbody equipment layout of car-2 M02 (car-7 M07) 

 

Figure 1-20  The roof equipment layout of car-2 M02 (car-7 M07) 

3) Car-3 TP03(No. 6 car TP06) 

TP03 car, a second-class car with a pantograph trailer, sets up second-class guest 

rooms with 2 3 seat arrangement and capacity of 90 persons. End-1 contains boilers, 

washrooms, clean cabinets, AC switch boards, dustbins, air conditioner control cabinets, 

toilets (one with sitting toilets, the other with squating toilets) , DC switch boards and so on; 

End-2 sets up large luggage lockers, PIS& network closets and side doors at both ends. 

Car-6 and car-3 are in a 180 degree rotation relationship.  

The position map and equipment layout of car-3 TP03 shown as Figure 1-21 to Figure 1-24. 

 

Figure 1-21  The position map of car-3 TP03(car-6 TP06) 

 

Figure 1-22  The interior equipment layout of car-3 TP03(car-6 TP06) 



 

 

 

1 brake relief indicator; 2 road-cleaning solenoid valve box; 3 sewage tank; 4 antispin valve;  

5 auxiliary circuit junction box; 6 air cylinder module; 7 main air compressor;  

8 CT13 current transformer; 9 traction transformer; 10 inverter; 11 water tank;  

12 antispin valve; 13 auxiliary air compressor; 14 external power connector  

box; 15 brake control device; 16 waste discharge; 17 grounding resistor;  

18 high voltage equipment box; 19 antispin valve; 20 control circuit  

junction box; 21 antispin valve; 22 brake relief indicator;  

23 control circuit junction box. 

Figure 1-23  The underbody equipment layout of car-3 TP03(car-6 TP06) 

 

1 high voltage joint box; 2 semi - rigid terminal; 3  L - type cable joint A; 4 pantograph;  

5 lightening arrester; 6 pantograph camera; 7 high voltage bridge line. 

Figure 1-24  The roof equipment layout of car-3 TP03(car-6 TP06) 

Note: Cable joints are installed in a sunken style in high voltage joint boxes, cables are 

set up inside car body materials, bridge lines are without leakage. 

4) Car-4 MH04  

MH04 car, a second-class motor car with disabled facilities, sets up second-class guest 

rooms with 2 3 seat arrangement and capacity of 75 persons and handicapped area. End-1 

sets up side doors, large luggage lockers, control cabinets; End-2 sets up passenger storage 

cabinets, dustbins, tool cabinets, DC switch boards, boilers, washrooms, disabled toilets, 

squating toilets and so on. 

The position map and equipment layout of car-4 MH04 shown as Figure 1-25 to Figure 

1-28. 



 

 

Figure 1-25  The position map of car-4 MH04 

 

1 AC switch board; 2 tool cabinet; 3 luggage cabinet; 4 control cabinet,direct current gas holder;  

5 dustbin, passenger storage cabinet; 6 disabled toilet. 

Figure 1-26  The interior equipment layout of car-4 MH04 

 

1 traction motor cooling blower; 2 safety interlock box; 3 road-cleaning solenoid valve box;  

4 sand box; 5,6 antispin valve; 7 contactor box; 8 grounding resistor; 9 brake relief indicator; 

10 air cylinder module; 11 inverter; 12 traction motor cooling blower; 13,22 antispin valve; 

14 sand box; 15 water tank; 16 control circuit junction box; 17 waste discharge;  

18 traction converter; 19 brake relief indicator; 20 brake control device; 

21 control circuit junction box; 23 sewage container; 24 sand control box. 

Figure 1-27  The underbody equipment layout of car-4 MH04 

 

1 L-type cable joint B; 2 L-type cable joint A; 3 high voltage bridge line; 4 high voltage joint box; 

5 guestroom air conditioner; 6 high voltage joint box; 7 high voltage bridge line. 

Figure 1-28  The roof equipment layout of car-4 MH04 



 

5) Car-5 MB05 

MB05 car, a second-class motor car with shops, sets up second-class guest rooms with 2

3 seat arrangement and capacity of 63 persons, kitchens and shops. End-1 sets up kitchens, 

shops, passenger storage cabinets, tool cabinets, lockers, dustbins, mechanic rooms and crew 

offices; End-2 sets up side doors, control & DC switch cabinets and large luggage lockers and 

so on.  

The position map and equipment layout of car-5 MB05 shown as Figure 1-29 to Figure 

1-32. 

 

Figure 1-29  The position map of car-5 MB05 

 

1 kitchen switchboard; 2 passenger storage cabinet; 3 crew office; 4 kitchen, shop;  

5 cabinet, dustbin, fire extinguisher; 6 mechanic room. 

Figure 1-30  The interior equipment layout of car-5 MB05 

 

1 control circuit junction box; 2 sand control box; 3 control circuit junction box; 4 inverter;  

5 brake control device; 6 brake relief indicator; 7 traction converter; 8 waste discharge;  

9 sewage container; 10 traction motor cooling blower; 11 sand box; 12,18 antispin valve;  

13 traction motor cooling blower; 14 air cylinder module; 15 grounding resistor;  

16 water tank; 17 waste discharge; 19 sand box; 20 auxiliary circuit junction box; 

21 road cleaning solenoid valve box; 22 brake relief indicator. 

Figure 1-31  The underbody equipment layout of car-5 MB05 



 

 

 

1 high voltage joint box; 2 L-type cable joint A; 3 WIFI antenna; 4 L-type cable joint B; 

5 high voltage joint box; 6 high voltage bridge line; 7 GPS antenna;  

8 EM antenna; 9 high voltage bridge line. 

Figure 1-32  The roof equipment layout of car-5 MB05 

6) Car-8 TC08 

TC08 car, a second-class trailer with driver’s cabs, sets up driver’s cabs, sightseeing 

area and second-class guest rooms with capacity of 45 persons with 45 second-class seats 

and 5 business seats. Between sightseeing area and second-class guest rooms set up side 

doors, vestibules, cabinets (upper), large luggage cabinets(lower), service desks, dustbins, 

washrooms, boilers, sitting toilets, waste discharge and switch boards and so on. End-2 sets 

up general electricity cabinets, tool cabinets, AC switch boards, dustbins, control cabinets, 

ATP cabinets and DC switch cabinets and so on.  

The position map and equipment layout of car-8 TC08 shown as Figure 1-33 to Figure 

1-36. 

 

Figure 1-33  The position map of car-8 TC08 

 

 

Figure 1-34  The interior equipment layout of car-8 TC08 



 

 

1 semi-active control box; 2 brake control device; 3 grounding resistor; 4 BP rescue changer;  

5 sand control box; 6 neutral section antenna; 7 sand box; 8 control circuit junction box;  

9 waste discharge device; 10 battery container; 11 charger; 12 sewage container;  

13 air cylinder; 14 water tank; 15 TCR antenna; 16 neutral section antenna;  

17 reference speed module; 18 air cylinder; 19  inverter; 20 TMIS antenna;  

21 buffer air cylinder; 22 charger; 23 BTM antenna; 24 temperature relay;  

25 sand box; 26 BTM antenna; 27 brake relief indicator; 28 road- 

cleaning solenoid valve box; 29 auxiliary circuit junction box; 

30 air conditioner outdoor of driver’s cab; 31 battery container;  

32 neutral section antenna; 33 TCR antenna. 

Figure 1-35  The underbody equipment layout of car-8 TC08 

 

Figure 1-36  The roof equipment layout of car-8 TC08 

2.5  Cross Section of Car Body 

Coss section of car body shown as Figure 1-37. 

 

(a) First-class car                       (b) Second-class car (with pantograph) 

Figure 1-37  Cross section of car body 



 

2.6  Interconnectivity  

Fuxing EMUs can be interconnected, that is, Fuxing EMUs of the same speed grade 

produced by different manufacturers can be operated in multiple connection, and those of 

different speed grades can rescue each other. Interconnection means that physical 

interconnection can be realized through unified mechanical interface. Interworking means 

that logic interworking can be realized through unified electrical interface. And 

interoperation means that the interconnection and interoperation of two EMUs can be 

realized through unified operation interface and working mode.   

【Self-check】 

1. What do main technical parameters of CR400AF EMU stand for? 

2. What is the situation of marshalling of CR400AF EMU ? 

3. Which cars are traction transformers and traction convertors installed on? 
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任务 1  动车组基础知识 

【任务描述】 

 



 

【背景知识】 

1.1  动车组的定义 

 

1.2  动车组的分类 

DMU Diesel Multiple Unit  

EMU Electric Multiple Unit  

ICE1

TGV 1-1  

ICE3 AGV 1-2  

 

 

300 km/h



 

 

 

 

1-3  

 

1.3  复兴号动车组的主要车型 

CR400AF

350 km/h

CR400AF 8 4 4 2

576 CR400AF-A 16 8 8 4

1193 CR400AF-B 17 8 9

4 1283 1-4  

CR400BF

350 km/h CR400BF 8 4 4 2

576 CR400BF-A 16 8 8 4

1193 CR400BF-B 17 8 9 4



 

1283 1-5  

  

1-4  CR400AF                    1-5  CR400BF  

CR300AF 250 km/h 4

4 613 1-6  

CR300BF 250 km/h 4

4 613 1-7  

  

1-6  CR300AF                      1-7  CR300BF  

1.4  复兴号动车组的编号规则 

 

 CR400AF CR400BF

 

 

1-8  



 

 

1-8   

 

1-9  

  

1-9   

 

 

  

     

 

 CR China Railway  

  

400 300 400 km/h  



 

300 200 300 km/h  

200 100 200 km/h  

  

A  

B  

  

F  

J  

N  

P  

 

 1 2

CR400AF A CR400AF-A

 

 

 

BST 1001

1999  

2001 2999  

3001 3999  

5001 5999  

0001 0099

CR400AF CR400BF  

 

 

 

 

1 2 01 02 00  

 

1-1  



 

1-1   

    

1 ZY  First Class Coach 

2 ZE  Second Class Coach 

3 WR  Soft Sleeper Coach 

4 WY  Hard Sleeper Coach 

5 CA  Dining Coach 

6 SW  Business Coach 

7 ZEC /  Second Class/Dining Coach 

8 ZYS /  First Class/Business Coach 

9 ZES /  Second Class/Business Coach 

10 ZYT /  First Class/Premier Coach 

11 ZET /  Second Class/Premier Coach 

12 JC  Detection Car 

13 WRC /  Soft Sleeper/Dining Coach 

14 WG  Luxury Sleeper Coach 

15 DGN  Multi-function Coach 

 4  

 2 01

00  

【任务自检】 

1.  

2. CR400AF  

任务 2  CR400AF 型动车组总体认知 

【任务描述】 

CR400AF CR400AF

 

【背景知识】 

CR400AF 350 km/h 1-10



 

8 4 4 17 t /

/ 1 1 8

576 10 28 538 350 km/h

200 km/h 200

250 km/h  

 

1-10  CR400AF  

30 1500 km 8

8

 

2.1  基本参数 

 1-2  

1-2  CR400AF  

  

 350 km/h 

 385 km/h 

 R250 m 

 R150 m 

0 200 km/h  0.4 m/s2 

350 km/h  0.05 m/s2 

 9750 kW 



 

 13360 kW 

 1-3  

1-3   

  

350 km/h 6500 m 

300 km/h 3800 m 

250 km/h 3200 m 

200 km/h 2000 m 

160 km/h 1400 m 

120 km/h 800 m 

1-4  

1-4   

    

 208.95 m  235 mm 

 27200 mm  R12000 mm 

 25000 mm  R800 mm 

 3360 mm  17800 mm 

1250 m  3300 mm  2500 mm 

 4050 mm /   920/850 mm 

 1260 mm  (1000 10) mm 

 1900 mm  (935 10) mm 

1-5  

1-5   

 TC01 M02 TP03 M04 MB05 TP06 M07 TC08  

t  52.3 53.1 54.5 53.7 54.4 54.0 52.8 51.9 426.6 

 33 85 85 75 63 85 85 45 556 



 

t  2.6 6.8 6.8 6.0 5.0 6.8 6.8 3.6 45.0 

t  55.2 59.9 61.3 59.7 60.9 60.8 59.6 55.8 473.2 

2.2  编  组 

CR400AF 4 M 4 T 8

1-11  

 

    

      

     

1-11  CR400AF  

TC01 M02 TP03 M04 MB05 TP06 M07 TC08

1 2

2 4  

2.3  车辆定位 

1 4 1 4 5 5 8

8 4 5 1 4 1

1 2 5 8 8 1

2  

1-12  



 

 

{1} {2} 1 4 <1> <8>  

1-12   

2.4  车辆设备布置 

TC01 33

28 5

ATP  

TC01 1-13 1-16  

 

1-13  1 TC01  

 

1-14  1 TC01  



 

 

1-15  1 TC01  

 

1-16  1 TC01  

M02 90 2 3

1 1

7 2 180

 

M02 1-17 1-20  

 

1-17  2 M02 7 M07  

 

1-18  2 M02 7 M07  



 

 

1-19  2 M02 7 M07  

 

1-20  2 M02 7 M07  

TP03 90 2 3

1 1

PIS& 6 3 180  

TP03 1-21 1-24  

 

1-21  3 TP03 6 TP06  

 

1-22  3 TP03 6 TP06  



 

 

1-23  3 TP03 6 TP06  

 

1-24  3 TP03 6 TP06  

MH04 75 2 3

 

MH04 1-25 1-28  

 

1-25  4 MH04  

 



 

 

1-26  4 MH04  

 

 

1-27  4 MH04  

 

 

1-28  4 MH04  

MB05 63 2

3

&  

MB05 1-29 1-32  

 



 

 

1-29  5 MB05  

 

 

1-30  5 MB05  

 

1-31  5 MB05  

 

1-32  5 MB05  

TC08 45

40 5

ATP  

TC08 1-33 1-36  



 

 

 

1-33  8 TC08  

 

 

1-34  8 TC08  

 

 

1-35  8 TC08  

 

 

1-36  8 TC08

2.5  车体横断面 

1-37  



 

 

a                       b  

1-37

2.6  互联互通 

 

【任务自检】 

1. CR400AF  

2. CR400AF  

3.  

 


