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[10] ; . .
. . [11-13], 75 kg/m ,
75 kg/m .75 kg/m . . , (1]
) o 1 , 2 o
1 75 kg/m 2 75 kg/m
1.2
75 kg/m , U755V, 55 . 20MnSi.,
Q275, 1 . , , Bolt load
s C3D8R . 94 439 R 540 mm, I
10 kN; ) H ’
’ o <85 OC . 500 N *
m, 104. 17 kN; =85 C, 700 N ¢ m,

145, 83 kN,

/GPa /(me+C™H)
U75V 220 0.3 1.18¢—5
55 217 0. 27 9.9e—6
20MnSi 200 0.29 1.5e—5
Q275 210 0.274 Se—6
1.3
. : 20002014
. . [9] . ,
’ 153 ’ ’
2000,2007,2014 .3
30 —- 20004 o 65 —  20004F 25 -
25 -~ 20074 £ 60 20074 £ 20 2000
: 20144 % s 20144 E 15 :
£ 20 = = —20144F
Z= 15 e 50 z 10
£ 10 g 4 O
7 =40 g O
w2 =35 2 5
0 30 -10
-5 25 -15
0 2 4 6 8 10 12 0 2 4 6 8 10 12 0 2 4 6 8 10 12
i 51 A
(a) FHIHL (b) B3 L (o) B eG4 8L

3 2000,2007.2014
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2
2.1
9]
aOZaL(t:—to)Jr%ag &,
o= (T + Ty )
,a, sa s L s T,
3 Toax s Tonin . 3 Lo il
,38,43,50,60,75 kg/m 18 mm.
. 85 C , (L. (@) , 1~
2 mm,
2000—2014 , 2, , 15 a
=85 C, 2002,2005,2006,2008 4~9 =85 C,
5~9 , 15 a 12. 4 mm, 14. 3 mm, 10. 9
mm, 3 2000—2014 , =
85 C o
2
1 2 3 4 5 6 7 8 9 10 11 12
/°C —2 2 9 16 22 26 28 26 21 15 7 0
3 2000—2014
2000—2014 /mm /mm /mm /mm? /mm
1 13. 648 10. 669 12.158 0.703 0.838
2 13.281 10. 951 12. 116 0.616 0.785
3 12. 686 10. 665 11.675 0. 295 0.543
4 12.575 10. 525 11. 550 0.277 0.527
5 12.695 11. 324 12.009 0.191 0. 436
6 12.629 11. 331 11. 980 0.202 0. 450
7 12.615 11. 346 11.980 0. 186 0.431
8 12.554 11. 374 11. 964 0. 106 0. 326
9 12.622 11. 147 11. 884 0.156 0. 395
10 12.967 11.433 12. 200 0.211 0. 459
11 12. 852 10. 949 11.900 0.222 0.471
12 12. 650 10. 629 11. 640 0. 341 0.584
2.2
) ’ 15] o
R , 75 kg/m
R 2000—2014 ,
—13.9°C, 62.9 C, [16] s —15 °C .65 °C,10 C, s

’ ° [16]v
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Load BC, 4,
4
/°C 500 N e m /MPa 700 N e m /MPa
—15 354.9 512.8
—5 359. 3 515.8
5 362.9 518.2
15 365.9 520.1
25 368.5 521.8
35 370. 4 523.1
45 372.5 524.2
55 375 525.5
65 378 527
4 500 N-m ,65°C ( :MPa)
5 700 N-m ,65C ( :MPa)

: 2 760 , 500 N *m ,Mises 149. 396 MPa
(—15 °C).190.511 MPa(65 C); 700 N m ,Mises 214. 806 MPa(—15 ‘C) .
257. 623 MPa(65 C); 4 246 , 500 N+ m ,Mises

46.968 8 (— 15 C),87. 548 3(65 C); 700 N « m , Mises 67. 799 8
(—15 °C)H.111.411¢65 C),

6 S00N.m ,65C ( :MPa)
(2] , . .

1 000~2 000 m, s s
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7 700 N.m ,65°C ( :MPa)
N N ,
; . . . [17] ,
. N ) ) —15 C,
8, 5,
(a) t=1 s B S0 I B2 (b) 1=3 s IR LI B2 () 1=6.75 s IS LS (d) 1=15.59 s I 59 HL IR 1
(PN i AP s E
8 ( :C)
5
/s /C /C /C /C
0 —15 —15 —15 —15
1 —7.894 —6.075 —6.394 —2.721
2 —1.135 2.509 2.481 7.528
3 5.769 10. 927 11. 540 17.110
4.5 16. 390 23.419 25.073 30.963
6.75 32.688 41.970 44.976 51.157
10. 13 57.623 69. 480 74.053 80.563
15.19 95.709 110. 273 116.472 123.379
22.78 153. 327 170. 560 178. 322 185. 725
34.17 239.506 259.427 268. 685 276. 800
51.26 366. 643 389.595 400. 358 409. 506
76. 89 533.574 559. 566 571.694 582. 115
115.3 796. 554 827.760 841.751 854.092
s s s s N
s N s o
) 0. 094 mm,
0.096 8§ mm, 0.002 8 mm, o 3.2 .15 a
—13.9 C, 62.9 C, 76.8 C, 97, 25 m

kg/m 22.7 mm,
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Aay = al (T — Toi) (3)
o = 5 T+ T )
»Aag sa s L 3 Tnax » Trnin N
15 a , 6,
6 mm
1 2 4 5
2000 11. 741 13.481 5 13.363 5 14. 16 12.596 5 11.947 5
2001 12.832 5 13.629 15.163 13. 393 13.747 12.242 5
2002 12.832 5 12. 803 14.573 14. 337 14. 6025 13. 334
2003 13. 865 12.832 5 14.012 5 12. 862 12.567 13.245 5
2004 12.832 5 12. 449 13.8355 14.366 5 13.245 5 12. 331
2005 10. 443 12.065 5 14.130 5 14. 366 5 13.039 13.422 5
2006 10.944 5 13.717 5 14. 809 15.133 5 13.186 5 12. 154
2007 12.478 5 12.272 15.310 5 13.363 5 13. 806 12.419 5
2008 11. 387 14.101 12.921 13.57 13.894 5 12. 862
2009 13. 806 13.776 5 15.605 5 13.57 12. 39 13.039
2010 12.98 12. 744 13.275 12.626 13. 865 12.508
2011 11.741 12.065 5 14.101 14. 396 13.068 5 11.4755
2012 11.1215 11.711 5 14.632 14. 396 12,921 12.478 5
2013 10.885 5 12.065 5 14.779 5 15.871 13.275 11.8
2014 12.655 5 12.242 5 14.514 12.301 5 15.723 5 11.652 5
7 8 10 11 12
2000 11.711 5 10.974 12.360 5 13.275 12.832 5 12.360 5
2001 11. 888 5 11.623 12. 331 12. 685 12.478 5 11. 21
2002 12.626 10. 885 5 13.393 14.632 12.537 5 11.623
2003 11.623 12.036 12.183 5 12.832 5 12. 803 12. 744
2004 11.8 11.239 5 11.269 13.275 12.301 5 13.422 5
2005 11. 564 11.003 5 11.711 5 12.508 13.245 5 12.508
2006 11.652 5 10. 738 11.888 5 13.275 13.983 11.298 5
2007 10. 974 11.416 5 11.947 5 12. 39 12.301 5 10.944 5
2008 10.944 5 10.649 5 12.065 5 12.950 5 13.776 5 13.776 5
2009 12.006 5 12.685 11.357 5 13.039 13.776 5 12.213
2010 11.918 11.033 11.741 13.894 5 13. 216 12. 449
2011 11.062 5 11.151 12.419 5 13.127 5 11.623 11.8
2012 11.505 11.564 11.003 5 13.275 12.419 5 11.033
2013 11. 859 11.918 11.151 12.596 5 13.127 5 12. 685
2014 11. 269 11.239 5 12.124 5 12.360 5 12.242 5 12.036
,15 a 180 , 75
. . 41.67%. ;
,
3
s R . 2000—2014
) )
, ,
(D ,2000—2014 15 a 12. 4 mm, 14. 3 mm,
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10.9 mm,

(2) , N

(3) 1) H [} 1) D)

(4) . ,2000—2014 s ,

41.67%., \ s o
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Analysis of Reserved Rail Gap and Thermal Stress
Fields of 75 kg/m Rail Joint

Yin Chengfei

(Shuohuang Railway Development Co. Ltd., Suning 062350, China)

Abstract: To explore the causes of the appearance of a large amount of damage in the rail joints of
some main trunk railway in recent years, in this paper, the common line connector is taken as the re-
search object to calculate the reserved rail gap as well as the the rail expansion, and analyze the tempera-
ture distribution and temperature effect in the daily environment based on the temperature data of ten
years. The finite element model was established of temperature field of 75 kg/m rail joint connection
parts according to the real structure of track to analyze the temperature contour in different conditions,
and summarize its regularities of distribution. The study found that: Within 15 years in this region, the
average of reserved rail gap was little changed by month; For the common rail joint, the middle bolt,
rail buckling part and position of fishbolt hole would create a stress concentration; Because of the bolt
pre-tightening force, the maximum point of the rail joint stress concentration was in the middle of the
bolt, and was influenced obviously by the bolt pretightening force; The effect of the bolt pretightening
force on the temperature stress of the rail was more obvious than that of the fastener. These research re-
sults may provide theoretical support for the maintenance and repair work in the future.

Key words: railway;rail joint;thermal stress;finite element



