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Failure Analysis of Metallic Components

Jin—Hwa Song * Ki~Jung Hong - Chang—Hwan Chang - Young—Sub Kim

Abstract

Failure analyses were conducted on a crank shaft and a chock liner by using
X—ray diffraction, optical microscopy and SEM/EDS techniques. In the crank shaft, a
crack developed where a maximum tensile stress coincided with band structure
formed by hot forging. The maximum tensile stress was observed to originate from
volume expansion during high frequency induction heat treatment and the band
structure to develop between upper and lower dies during hot forging. In the chock
liner, the wear mechanism varied with the chemical affinity and hardness of liner
material relative to friction pair of housing liner. Brass of low chemical affinity and
hardness compared to housing liner showed uniform adhesive wear. STS 304 and
STS 420J2 of high chemical affinity showed galling and scoring respectively.
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Fig 1. Crank shaft showing cracks.

Fig 2. Detailed view of cracked flange part
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Fig 3. Measurement positions for residual stress by X—ray diffraction
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Fig. 4. Distribution of residual stress on circumferential surface.
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Fig. 5. Distribution of residual stress on flange side surface.
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Fig. 6. The crack shape of cross section after mechanical polishing

(a) Cracked #6, #3

(b) Normal
Fig. 7. The crack shape and microstructure of cross section after etching
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Fig. 8. SEM of cracked surface.
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Housing
Housing liner(SCM Steel)
Chock liner{Brass}
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Table 1 Vickers hardness of chock liner according to material.

Material Brass STS 304 | STS 420J2

Hardness(HV) 100 220 332
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Fig. 10. Worn surfaces of chock liners with various materials.
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Fig. 11. Photographs of worn surface with various materials.
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Fig. 12. BSI of STS 304 liner.
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Fig. 13. EDS analysis of surface area in Fig. 12.
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Fig. 14. SEM of subsurface area in Fig. 11 (c).
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