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The Fatigue Damage Research of Bogie Frame Based on the FKM-Guideline

MENG Jin-feng, LU Zheng-gang, ZHANG Huan-zhang

(Institute of Railway & Urban Rail Transit, Tongji University, Shanghai 201804, China)

Abstract: The faigue damage of afreight car bogie frame was calculated according to the FK M-Guideline and the commercial software
M SC.Fatigue respectively. From the comparison, it cought be concluded that the result of FK M-Guideline was bigger than that of MSC.
Fatigue for welded components, while for non-welded components, the result was opposite. By anayzing the parameters of the FKM-
Guideline, the fatigue life assessment of bogie frames based on the FKM-Guideline has certain practical vaue.
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1
/MPa
oy ‘Ty U xy
119 671 80 113 -7.93
118 301 80.2 -109 4.97
33989 5.7 84 1.28
34 381 11.3 110 1.71
34 407 -1.72 78.9 2.655
92 689 101 5.28 -0.037
2
aBK>< aBKy aBKt aBKV
119671 0.45135 0.63753 0.026411 0.64121
119671 0.35821 0.50598 0.022966  0.509 46
119671 0.29308 0.41398 0.020316 0.4173
118 301 0.452 48 0.61496 0.016553 0.61663
118 301 0.35911 0.48807 0.014394  0.48965
118 301 0.29382 0.39933 0.012733  0.40084
33989 0.032 159 0.47392 0.004 2631 0.47396
33989 0.025523 0.37612 0.003 7071 0.37616
33989 0.020 882 0.307 74 0.0032793 0.30778
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N=5x 10° N=10°
D 2x 107 10°
D
3
D, D, D,
119671 9.1947e-6 2.5912-5 0 2.6363e-5
119671 4.5965e-6 1.2954e-5 0 1.3223e-5
119671 2.5175e-6 7.0948e-6 0 7.267e-6
118 301 9.2639%-6 2.3257e-5 0 2.3286e-5
118 301 4.6311e-6 1.1626e-5 0 1.1644e-5
118 301 2.5365e-6 6.3678e-6 0 6.3789e-6
33989 0 1.0644e-5 0 1.0647e-5
33989 0 5.321e-6 0 5.3227e-6
33989 0 2.9144e-6 0 2.9154e-6

2.3

FKM

2.3.1

FAT

FKM

119 671
7.652 4x 107

119671 118301 33989

2.3.2

D (x107)

D (x107)

6

1.1~1.2
9.9349x 10°~
3
3
1
34 381

—o— R =360 MPa
——— R=490MPa |

—+— R_=590 MPa

—— R_=690 MPa




1 FKM
MSC.Fatigue
7 92 689
3
FKM
2.4
FKM
MSC.Fatigue FKM
8 FKM
MSC.Fatigue
FKM MSC.Fatigue
3 10* 64% 119 671
-5
1.40e-05 e 2.6x 10
] 119 671
1.20e-05 —— W x Jj[4] (Fatigue)
1.00¢-05 L O X8 (FRM) 1.6
3 y #b] (Fatigue) 2
8.00e-06
e
B
6.00¢-06
] 6 7
20008 = FKM MSC.Fatigue
2.00e-06 FKM
w} MSC.Fatigue
0.00e+00 119 671 118 301 33989 FKM MSC.
AR Fatigue FKM
8 FKM MSC.Fatigue Haigh
34 381 33407 92689 Goodman
MSC.Fatigue
0 2
9
FKM
MSC.Fatigue
FKM MSC.Fatigue
FKM
1 Erwin Haibach. Analytical Strength Assessment of Components
0.00016 in Mechanical Engineering 5" edition S . Frank-furt FKM
- a x J515 (FKM) Guideline 2003.
0.00014 m x Jili] (Fatigue) B B B
= y Jila} (FKM) 2 Hobbacher A. Recommendations for fatigue design of welded
0.00012 = » F16] (Fatigue) joints and components S . England 11W Doc-X111-1965-
03/XV-1127-03 2003.
4 0.0t 3 . MSC.Fatigue
& 000008 Mo 2005.
0.00006 4 . Mo 1988.
5 . M
0.00004 1994.
0.00002 : M. 1988.
| = ) M
34 381 34 407 92 689 2009.
TR 8 . M. 1986.



