
 

 

  

 

 
机车控制系统 

           

      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   



 

 

SS4G HXD3 HXD1C HXN5

CRH2 HXD3  

 
 
 

图书在版编目（ＣＩＰ）数据 
 

 / .   

2023.1 

ISBN 978-7-5643-8949-9 
 

.  .    . 

 .  

U264.91 
 

CIP 2022 190084  

 

Jiche Kongzhi Xitong 

机车控制系统  

       

     旻  

    

    

    

111  

21  

   610031 

 028-87600564  028-87600533 

       http://www.xnjdcbs.com 

        

 

 

   185mm 260mm  

       19.25 

       3 

       442  

       2023 1 1  

       2023 1 1  

       52.00  

       ISBN 978-7-5643-8949-9 
  

028-81435775 

   

    028-87600562 



 

 

 前   言       

 

 

2020

 

HXD3 HXD1C HXN5

SS4G CRH2

 

PPT

 

1

 

2

 

 

 

 

 

 

 

 



 

 

 

 

 

 

3

 

 

 

 

 



2022 5      



 

 

 数字资源目录    

 

 

1   009 

2   009 

3    PPT 010 

4   018 

5    PPT 024 

6   052 

7   HXD3  PPT 062 

8 SS4G   073 

9 SS4G   079 

10   085 

11 SS4G   089 

12 SS4G   099 

13   HXD3  PPT 114 

14 
HXD3 SS4G

 
 115 

15   150 

16 HXD3 PSU   153 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

17 HXD3   155 

18 HXD3 BVAC.N99   158 

19 HXD3   173 

20   HXD1C  PPT 182 

21 HXD1C   183 

22 HXD1C   193 

23 HXD1C   198 

24   HXN5  PPT 214 

25   215 

26    PPT 251 

27   260 

28 
  

 
PPT 273 

29 HXD3   282 

30 HXD3   284 

 



 

 

 目   录       

 

 

 

   ············································································· 001 

   ·················································· 010 

   ·················································· 010 

   ········································· 013 

  CRH2  ·································· 017 

   ····················································· 024 

  -  ········································ 024 

  -  ·································· 033 

  - -  ···································· 038 

  - -  ···································· 046 

   ·················································· 052 

  SS4G  ········································ 062 

   ··············································· 062 

  SS4G  ········································ 070 

  SS4G  ····································· 078 

  SS4G  ····································· 084 

  HXD3  ········································114 

   ··································114 

  HXD3  ·································· 125 

  HXD3  ········································ 133 

  HXD3  ····································· 139 

  HXD3  ····································· 149 

  HXD3  ··········································· 174 



 

 

 

 

 

 

 

  HXD1C  ····································· 182 

  HXD1C  ······································ 182 

  HXD1C  ··································· 192 

  HXD1C  ··································· 196 

  HXN5  ······································· 214 

  HXN5  ························· 214 

  HXN5  ······························· 223 

  HXN5  ························· 239 

   ·················································· 251 

   ································· 251 

   ································· 259 

   ······································ 269 

   ·················································· 273 

  SS4G  ························· 273 

  HXD3  ························· 281 

  HXD1C  ······················· 287 

  HXN5  ················ 293 

 ·········································································· 298 

 

 



 

001 

》》》》》》》》》 

绪  论 

 

 

 

 

绪  论 
EMU

 

一、 机车的分类 

3  

1.  

 

 

C0-C0 B-B

 

2.  

4 B0-B0 SS5 SS8 AC4000  

6 B0-B0-B0 SS7 SS7C SS7D C0-C0 DF4B

DF7 DF8 SS6 SS9 HXD1C HXD3C  

8 2 B0-B0 SS4G SS4B HXD1 HXD2 FXD1

FXD3  

12 2 C0-C0 DF7B DF4E SS3B  
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二、 电力机车的分类 

 

1.  

1 SS7E

SS8 SS9 HXD1D HXD3D  

2 SS4G

SS4B HXD1 HXD2 HXD3  

3

SS3B SS6  

4  

2. -  

1 -

1500 3000V

 

2 - - 20 50

SS  

3 - -

20 HXD CRH

 

4 -

 

25Hz
2

16
3

Hz

50Hz

 

三、 内燃机车的分类 

-

HST VT610
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》》》》》》》》》 

 

1.  

1

DF4 DF8B DF11  

2

DF2 DFH1 DF5 DF7 DF7C  

3

NDJ3

NZJ1  

4

GKD GK  

2.  

3  

1  

 

2  

BJ DFH

 

3  

 

-

- -  
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1 -

2200 kW 20 60

DF DF2 DFH3 ND1 ND2  

2 -

20 70 DF4 DF5 DF7 DF8

DF11 DFH10 ND4 ND5  

3 -

- - -  

-

1/3

-

 

四、 国产电力机车的发展概况 

1958 60

-

0.1  

0.1  -  

    
 

/kW 

 

/kW 

 

 

 

/ km/h  
 

 
1958 SS1 C0-C0 3780 630  90 /  

1969 SS2 C0-C0 4620 770  100 /  

 1978 SS3 C0-C0 4350  800  100 /  

 

1985 SS4 2 B0-B0  6400 800  100  

1990 SS5 B0-B0 3200 800  140  

1991 SS6 C0-C0 4800 800  100 /  

1992 SS7 B0-B0-B0 4800 800  100  

1992 
SS3B

4000  
C0-C0 4350  800  100 /  
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/kW 

 

/kW 

 

 

 

/ km/h  
 

 

1993 SS4G 2 B0-B0  6400 800  100  

1994 SS8 B0-B0 3200 800  170  

1995 SS6B C0-C0 4800 800  100  

1997 SS4B 2 B0-B0  6400 800  100  

1997 TM1 B0-B0 3200 800  140  

1998 SS7B B0-B0-B0 4800 800  100  

1998 SS9 C0-C0 4800/5400 800/900  170  

1999 DDJ1 B0-B0 4000 1000  200  

1999 SS7C B0-B0-B0 4800 800  120  

2001 SS7D B0-B0-B0 4800 800  170  

2001 SS7E B0-B0 4800 800  170  

2002 SS3B 2 C0-C0  2 4350  800  100  

- SS SS1

33 SS3

8

-

 

- -

HXD CRH FXD

0.2  

0.2  - -  

    
 

/kW 

 

/kW 

 

 

 

/ km/h  
 

 

1996 AC4000 B0-B0 4000 1025  120  

2000 DJ  B0-B0 4800 1200  210  

2000 DJJ1  B0-B0 4800 1200  210  

2001 DJ2  B0-B0 4800 1200  210  

2001 DJF1  B0-B0 
3200-4 

4 200  
200  160  

2001  B0-B0 
4800-4 

4 300  
300  200  
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/kW 

 

/kW 

 

 

 

/ km/h  
 

 

2002 DJJ2  B0-B0 4800 1225  270  

2002  B0-B0 4800 1200  200  

2003 SSJ3 C0-C0 7200 1250  120  

2003 KAZ4 B0-B0 4800 1200  210  

2006 

 

CRH1 5 3  
5300-5 

4 265  
265  200  

CRH2 4 4  
4800-4 

4 300  
300  200  

CRH3 4 4  
8800-4 

4 550  
550  350  

CRH5 5 3  
5500-5 

2 550  
550  220  

HXD1 2(B0-B0) 9600 1200  120  

HXD1B C0-C0 9600 1600  120  

HXD1C C0-C0 7200 1200  120  

HXD1D C0-C0 7200 1200  160  

HXD2 2 B0-B0) 9600 1200  120  

HXD2B C0-C0 9600 1600  120  

HXD2C C0-C0 7200 1200  120  

HXD3 C0-C0 7200 1200  120  

HXD3B C0-C0 9600 1600  120  

HXD3C C0-C0 7200 1200  120  

HXD3C C0-C0 7200 1200  160  

HXD3D C0-C0 7200 1200  120  

FXD1 2(B0-B0) 11200 1400  160  

FXD3 2(B0-B0) 11200 1400  210  

五、 国产内燃机车的发展概况 

1958 60  

1964 1984

DF

DF11 DF2

DF3  
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1969 1999

DF4 DF7 DF5 0.3  

0.3   

   
 

/kW 

 

 / km/h  
   

1982 DF7 C0-C0 1 470 
12 V 

240ZJ1 
100 -    

1984 DF4B C0-C0 2 426 
16 V 

240ZJB 
100 -  /  

 

 

 

1984 DF5 C0-C0 1 213 8240ZJ 100 -    

1984 DF8 C0-C0 3 309 
16 V 

280ZJ 
100 -    

1985 DF4C C0-C0 2 647 
16 V 

240ZJC 
100 -    

1990 DF7B C0-C0 1 840 
12 V 

240ZJ7 
100 -    

1991 DF7C C0-C0 1 470 
12 V 

240ZJ6 
100 -    

1993 
DF7B 

 
2 C0-C0  2 1 840 

12 V 

240ZJ7 
100 -    

1994 
DF4E 

 
2 C0-C0  2 2 430 

16 V 

240ZJB 
100 -   

 

 

1995 DF7D C0-C0 1 840 
12 V 

240ZJ6A 
100 -    

1992

-

DF6 DF11 DF4D 0.4  

0.4   

   
 

/kW 

 

 

 

/ km/h  

 

 
  

1989 DF6 C0-C0 2 940 
16 V 

240ZJD 
118 

-  

 
  

1992 DF11 C0-C0 3 610 
16 V 

280ZJA 
160 

-  

 
  

1996 DF4D C0-C0 2 940 
16 V 

240ZJD 
140 

-  

 
  

1997 DF8B C0-C0 3 680 
16 V 

280ZJA 
100 

-  
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1999

4 400 kW DF4DJ DF7J DF8BJ

0.5  

0.5   

   
 

/kW 

 

 

 

/ km/h  

 

 
  

1999 NJ1 C0-C0 1 324 8240ZJ 80 
- -

 
  

2000 DF4DJ C0-C0 2 940 
16 V 

240ZJD 
145/100 

- -

 
/   

2001 DF8BJ C0-C0 4 000 
16 V 

280/285ZJD 
120 

- -

 
  

2003 DF8CJ C0-C0 4 410 
R16 V 

280ZJ 
120 

- -

 
  

2006 DF8DJ C0-C0 4 780 Cat3616 120 
- -

 
  

2008 HXN3 C0-C0 4 660 
16 V  

265H 
120 

- -

 
  

2008 HXN5 C0-C0 4 660 GEVO-16 120 
- -

 
  

SS1 DF4 SS4G

DF4B SS7E HXD3 DF11 HXN5

 

1 - - -  

2  

3

 

思考题 

1.         
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2.      

3.  

                             

                      

 



 

 

项目一 

电力牵引传动系统  

 

 

 

 

 

 

1  

2 CRH2  

 

1  

2  

3  

 

1  

2  

任务一  机车的工作原理 

任务提出 

- - -

 

任务目标 

1 - - -  
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2 - - -  

3  

任务内容 

一、 电力机车工作原理 

1. -  

- 1.1  

 

1.1  -  

25kV

25kV/50Hz

1000V

 

2. - -  

1.2  
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《《《《《《《《《 

 

1.2  - -  

VVVF

1  

二、 内燃机车工作原理 

 

1. -  

- 1.3

 

F

M

 

2. - -  

- -

1.4  

 

1.3  -  
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1.4  - -  

 

 

 

思考题 

1.     kV 50Hz  

2. -     - -     

 

3. - -  

任务二  电力牵引传动控制系统 

任务提出 
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任务目标 

1  

2  

3  

4  

任务内容 

一、 电力牵引传动控制系统的类型 

- -

- - -  

1.  

 

1

 

2  

3 1 000 kW 3 000 r/min

 

2.  

 

1  

2  

3 1 000 kW 3 000 r/min  

20 80

1991
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30

1000 1200kW 1200 1400kW  

 

二、 电力机车牵引传动系统的组成 

/

1.5

 

 

1.5   

 

1.  

 

1

 

2  

3

 

4  

5

 

6

1.6  
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1.6   

20 25 km 30 m

1.7

 

 

1.7   

2.  

1

 

2 25 kV

 

3

- - CVCF

VVVF

 

4  

三、 内燃机车电传动装置的组成 

-

DF4

1.8  
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1 2 3 4 5 6  

7 8 9 10 11  

12 13 14  

15 16  

1.8  DF4  

DF4

 

1

 

2 DF4

6  

3  

4  

5

 

6 DF4 -  

思考题 

1.          

2.  

3. DF4  

任务三  CRH2型动车组牵引传动系统 

任务提出 

CRH China Railway High-speed

CRH
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任务目标 

1  

2 CRH2  

3 CRH2  

任务内容 

 

一、 动车组分类 

 

1.9

 

1.10

 

 

1.10   

 

 

 

 

1.9   
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二、 牵引动力的配置方式 

1.  

200 km/h

 

2.  

 

1

ICE  

2

TGV

 

3.  

 

1 0

18  

2

100 16 12 4 300

16 10 6  

三、 CRH2型动车组牵引传动系统 

CRH - -

CRH1 CRH2

CRH3 CRH5 CRH1 CRH5

200 250km CRH2

200 250km CRH2-200 300 350km

CRH2-300 CRH3 350km  

1.  

CRH2 8 4M 4T T1c-M2-M1-T2- 
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T1K-M2-M1s-T2c

 

CRH2

AC25000 V/50 Hz

1.11  

 

1.11  CRH2  

2.  

1.12

1.12

 

 

1.12   

AC 25 kV

1 500 V

DC 2 600

3 000 V /
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3.  

1.13  

 

1.13   

25 kV 50 Hz

VCB AC 1 500 V/50 Hz

PWM K

2600 3000 V

VVVF

 

4.  

CRH2 4M-4T

 

25.7 m 25 m 201.4 m 3.38 m

3.7 m 4 6 4 m

4888 mm 6800 mm 7000 mm

2 3 6 7

2 6 1 4 5 8  
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1  

2

3 4 5 6

4 5

4 6

 

2  

CRH2 2 2

1 2 8

2 2 4

16 4 6

2 6 3 7  

5.  

CRH2

 

1

 

2

IPM IGBT IPM IGBT

IGBT

IGBT

 

3 PWM

 

4

 

5

 

6

/ -

 

7
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思考题 

1. CRH2     8      

2.          

3. CRH2  

 

 



 

 

 


