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Failure Analysis of 50CrVA Spring and Precautions

WANG Ying MA Zhaoqing YUAN Jianyu PANG Jincheng
(Aerospace Research Institute of Materials & Processing Technology , Beijing 100076)

HAN Lu

Abstract  Two batches of cracked 50CrVA springs are analyzed by means of fracture analysis, chemical
composition analysis, microstructure analysis and hardness test. The fracture mode and mechanism are revealed as
well as the effective improvement measures. The results indicate that the fracture mode of the two batches of springs
are both delayed brittle fracture. The fracture mechanism of the first batch is attributed tohydrogen embrittlement.
The risk of hydrogen embrittlement can be reduced by increasing the tempering temperature and reducing the
pickling time. The fracture mechanism of the second batch of springs is cadmium embrittlement. Zinc plating

process can be used to enhance the heat resistance temperature of the springs coating and decrease the risk of

embrittlement caused by low melting point metal.
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Tab.1 Mechanical performance testing results of Spring

wt%
iH C Si Mn Cr v
L 0.51 0.28 0.71 1.02 0.15

GB/T 3077-1999 0.47~0.54 0.17~0.37 0.50~0.80 0.8~1.10 0.10~0.20
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Fig. 1 Structure diagram of spring
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Fig. 2 Macro morphology of the broken spring
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Fig. 3 Macro morphology of spring fracture
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Fig.5 Microstructure of the spring
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Fig. 4 Micro morphology of spring fracture
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Fig. 6 Macro morphology of spring fracture and Cadmium melt
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Fig. 7 Macro morphology of spring fracture
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Fig. 8 Micro morphology of spring fracture
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Fig. 9 Microstructure and EDS analysis of the spring
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