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项目一  钢轨探伤的必要性及其发展史 

一、项目描述 

 

二、教学目标 

1. 知识目标 

1  

2  

3  

2. 能力目标 

1  

2  

3  

3. 素质目标 

1  

2  

子项目一  回顾钢轨折断引发的

铁路安全事故 

 

30 min
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案例一  “8·23”重大事故 

1987 8 23 7 34 1818

k1725+326.3~k1725+505.7 179.4 m

k1725+437.5 6 7 8~23 16 900 t

1~2 3 4

5~10 13~28 1818

30 m

1987 8 31 17 30

 

201 h 

56 min 3 23 179 m 763 m

240  

13 min 1818 187

1818 412 mm

1.1.1 400 mm 1.1.2

 

    

1.1.1                             1.1.2   

 

案例二  印度特快列车脱轨 
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2016 11 20 3

Kanpur Purwa

14 1.1.3

1.1.4  

145 200  

 

      

1.1.3                              1.1.4    

 

案例三  “天冷了，咱们的钢轨冻断了？” 

2018 1 9 8 08 1.1.5

6 km 350 m 1.1.6

30 km/h  

8 54 60 km/h

9 36 2 14 min  

12 °C
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1.1.5                               1.1.6    

 

案例四  英国高速列车脱轨 

2000 10 17 1.1.7 185 km/h

Kings’Cross Leeds 1.1.8 8

2

35 m 300 40 54 m

8 km/h 2~3  

70 4 4  

 

40 °C

P = 2.48 Δt F 60 kg/m

1 °C 1.96 t
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1.1.7                          1.1.8   

案例五  高铁无小事，通报奖能人 

2017 9 13 3 37

k1390+090

50 mm 8 mm 1.1.9

4 38

1.1.10  

 

     

1.1.9                          1.1.10    
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1.  

2. 

 

3.  

子项目二  钢轨探伤发展历程 

 

一、国外钢轨探伤发展史 

1887 1927 Elmer Sprrey

CoxoГoB 1929

1936

1944 1946 A

1956

1.2.1 12 km/h 18 km/h

1959  

1.2.2

 

https://baike.baidu.com/item/%E7%89%A9%E7%90%86%E5%AD%A6
https://baike.baidu.com/item/%E5%8E%8B%E7%94%B5%E6%95%88%E5%BA%94
https://baike.baidu.com/item/%E7%94%B5%E5%AD%90%E5%AD%A6
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1.2.1                     1.2.2   

 

二、我国钢轨探伤发展 

1950

1952 

узд-12

 

1. 首台电子管超声波探伤仪 

1965 GTC-1

1.2.3 1.2.4

 

10%~20% 30%

78

 4 mm 1/200

 

http://tupian.baike.com/doc/é�¢è½¨æ�¢ä¼¤è½¦/a1_95_12_01000000000000119081225891595_jpg.html?prd=citiao_tuce_zhengwen
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       1.2.3              1.2.4   

 

2. 首台全晶体管超声波探伤仪 

1968 22 JGT-1

1.2.5

 

31 km 9 37

BK

1.2.6  

                  

1.2.5  JGT-1                      1.2.6                      

50  
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3. A 型模拟手推小车“百花齐放” 

JGT-1 3 2 37° 1 70° 1 3

22 JGT-2 1972 JGT-3 1980

JGT-4 1986 JGT-5 1987 JGT-6 1996 1

6 3 8

GT-1 1991 1.2.7 JGT-5D 1995 SB-1 GCT-2

1997 1.2.8

A   

1991 A

 

                     

1.2.7  A GT-1                      1.2.8  A  

 

4. 数字超声探伤仪的诞生及推广  

21

 

A
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2010 0° 37° 70° 9

B

 

GT-2

GT-2+ 1.2.9 GTC-8

GTC-8c 1.2.10 GTC-11 JGT-10

1.2.11 SZT-800 1.2.12

1.2.13

B AB 1.2.14

1.2.15 1.2.16

 

 
  

1.2.9  GT-2+ 1.2.10  GTC-8c 1.2.11   JGT-10 

2017 GT-20 1.2.17

+ WIFI +

GPS
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1.2.12   SZT-800 1.2.13   1.2.14  AB  

   

1.2.15   1.2.16   1.2.17  GT-20   

 

5. 高效的检测工具—— 大型钢轨探伤车 

20 70 78 km/h

 

1989 5 GEMCO RFD-140

40 km/h  

1993 PJT Pandrol Jackson Technologies Inc [

HTT SPERRY ] SYS-1000

1.2.18 4 24 24 40 km/h

25 /  

2~3 km/h 7~10 km

30
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2005 2007 9 SPERRY 1.2.19

FRONTIER

60 km/h  

SPERRY 1900

1.2.20 70°

80 km/h  

2017 10 30

GTC-80x 1.2.21

k5+150 k178+200 173.05 km

 

2018 2 8

GTC-80JII

80II 2017

 

  

1.2.18  40 km/h  1.2.19  60 km/h  

  

1.2.20  80 km/h  1.2.21  GTC-80x  
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6. 双轨自行式探伤小车 

 

① 15 km/h

② 

③ 

④ 

9 ⑤ 

 

① 

② 2.67 mm

 4 mm ③ 

④ 

⑤ 

 

 

1970

2 JGT-1 7 kW

1 2 瞭 2 1

1.2.22  

   

 

2 000
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2006 Sperry Hocking 1.2.23

B  

        

1.2.22                    1.2.23   

2013

〇

B 1.2.24

+

2014

 

2015 UT-M18 1.2.25

ScanMaster

15 km/h 50 km

2~3  

       

1.2.24          1.2.25   UT-M18  

2016

RT18-D 1.2.26

38 427 374 0 90.8%
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0%  

2017 〇

RUD-15 1.2.27

90%  

RT18-D RUD-15

 

EGT-60 1.2.28

RMUD-18F 1.2.29  

  

1.2.26  RT18-D  1.2.27  RUD-15  

 

 

1.2.28  EGT-60  1.2.29  RMUD-18F  
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7. 焊缝探伤设备 

12.5 m 25 m

1.2.30

1.2.31

1.3.32 70%

1.2.33

 

  

1.2.30   1.2.31   

① 

3 ② 

③ 

④ 

⑤  
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1.2.32   1.2.33   

1964 CTS-4

1.2.34

 

1967 CTS-8

 

1981 CTS-22 1.2.35

SR76/77

 

  

1.2.34  CTS-4  1.2.35  CTS-22  

1988

KS-1000

1.2.36 1.2.37

AD
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1.2.36   

 

1.2.37   

CTS-9002 1.2.38 1999

CTS-9003 1.2.39 2005 CTS-1008 1.2.40 2008 CTS-1010

1.2.41 2012  
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1.2.38   CTS-9002  1.2.39   CTS-9003  

 
 

1.2.40  CTS-1008  1.2.41  CTS-1010  

 1.2.42

[ 1.2.43

]

1.2.44

2017 3D

CTS-PA22T CTS-PA22T

CTS-PA22T CTS-PA22T 3D

 



·20· 

  

1.2.42   1.2.43   

 

1.2.44   

 TOFD 1.2.45 TOFD

A

D 1.2.46

TOFD 20 70

Mauric Silk Silk 10

20 90

TOFD 21

2012 TOFD

CTS-2009
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1.2.45  TOFD                        1.2.46  TOFD  

 HT-10 1.2.47

HT-10

U

 

 

1.2.47  HT-10 

GHT-2 B

1.2.48

1.2.49 6 3 3 6

B 1.2.50

12
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1.2.48   1.2.49   

 

1.2.50   

 

三、钢轨探伤技术未来展望 
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-

 

 

 

 

   

1965     

 

1.  
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2. 

 

3. 

 

4.  
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