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Integrity evaluation of the welded structure bogie for the railway freight car

J. S. Hong(KRR1), Y. S. Ham(KRRI), H. C. Chung(KRRI), Y. N Paik(Kyung-Hee Univ.)

ABSTRACT

Some bogie frames manufactured in 1999, 2000 year have the fatal problem. Three or four years later, the cracked

end beam among them have discovered in 2002, 2003 -year. The crack situation of the- end beam have a bad effect

on brake system. In that case, the cars would be in danger of derailment. To improve the end beam, a research of

covering the whole field of welded type bogie frame was started.

Main line real tests were performed at Young-Dong line. The stress of main positions for bogie frame was measured.

Also up-down direction and left-right direction vibration acceleration of the bogie frame were measured. At this time

the tests were performed for the three types bogie. The test result concludes that the crack cause of the end beam

is not brake load but vibration at running mainly. It is estimated that the life of the improved car which end beam

reinforced is safe within the car permitted life(25 years).

The improvement methods of the end beam are presented by constfuction modification, parts modification. The

integrity evaluation is inspected by analysis the real line test results, the improvement methods of the end beam.
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Fig. 1 The Crack Positions of End Beam
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Table 1 The Statistics of End Beam Crack

Occurrence Brake type
vear Car type |Number Pda |KRF3
Gondola car 55 40 15
2002
2002 Flat car 1 1 -
2003 Gondola car 14 13 1
Total 70 4 16
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Fig. 2 The Mode Analysis Results of Bogie
Frame(The 7th Mode)
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Fig. 3 The Vibration Acceleration Response

Fig. 4 The Vibration Acceleration Direction at
Running State
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Fig. 5 Torsion Free Brake Shoe
Holder Hanger

Fig. 6 The Improved Shape of the

End Beam
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Fig. 1. Strain gauge positions for
measuring the change stress
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Table 2 The Damage Calculation Result of the

End Beam
Life Damage of End Beam(25 Years
Standard)
Posity Esxisted car (Car| Improved car(Car
number 50205) number 50157)
1 0.05(ch. 1) 0.12(ch. 15)
2 7.07 (ch. 8, 9, 10) 0.61(ch. 22)
3 0.60 (ch. 3) 0.26(ch. 16)
4 0.45(ch. 4, 5, 6) | 0.81(ch. 18, 19, 20)
5 0.31(ch. 7) 0.28(ch. 17)
6 1.56(ch. 11) 0.47(ch. 23)
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Fig. 9 The Cycle Counting Result of the Side
of Holder Hanger(Full Weight Condition)
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(1) ASTM E 1049, “Standard Practices for Cycle
Counting in Fatigue Analysis™.

(2) BS 7608, “Fatigue design and assessment of
steel structures™

(3) o}&\d, “ABZAEL, &3, pp. 3617 388



