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Integrity Evaluation of Bogie Frame by Ultrasonic Fractography
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Abstract

This study proposes the integrity evaluation of the bogie frame using ultrasonic fractography
analysis. Analysis objectives in this study are to investigate fracture planes of damaged zone by
the A-scan method. The surface condition of fracture planes shows degree of degradation by
the stress concentration. The detection of the natural defects in the bogie frame is performed
using the characteristics of echodynamic pattern in ultrasonic signal. Results of ultrasonic
testing agree fairly well with those of actual fracture plane. In quantitative fractography
analysis, microstructures of actual fracture plane turned out to be intergranular and
transgranular fracture. Proposed ultrasonic fractography analysis in this study can be used for

the integrity evaluation of the bogie frame.
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Fig. 2 Crack Test Piece of Side Frame
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Fig. 3 Ultrasonic Signal of Side
Frame (Defect Detector)
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Fig. 4 DSO Ultrasonic Signal of Side Frame
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Fig. 7 SEM Photography of Zone A

Table 1 Composition of Zone A

Fig. 8 SEM Photography of Zone B

Table 2 Composition of Zone B

2% 1 2 3 27 1 2 3
P4 element(%) | element(%) | element(%) 4 element{%) | element(%) | element(%)
O 30.02 31.17 27.39 C 7.25 7.33 5.14
Si 0.17 O 39.93 29.79
Mn 0.82 1.04 0.65 Al 023
Fe 68.99 67.59 71.97 Si 127 116 R
Total 100 100 100 Mn 0.76 0.85 0.69
Fe 50.55 90.66 6439
370 Ado] He AEEA Az O, Mn, Ferl Total 100 100 100
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Fig. 9 SEM Photography of Zone C

Table 3 Composition of Zone C

AH 1 2 3 4
2 element(%) | element(%) | element(%) | element(%)
C 8.55 10.48 9.24 9.51
O] 5.07 31.63 41.57 31.21
Si 0.76 1.23 0.67 0.70

Na,P K 1.20
Cr 019 Zn(0.18)
Mn 0.77 0.81 0.25 Ca(0.04)
Fe 84.67 53.98 48.28 58.37
Mo 0.67

Total 100 100 100 100

1) YA o <d(intergranular crack)

2) Ul E(transgranular crack)
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Fig. 10 Micrograph of the Cracked Zone
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