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Fig. 1 Macroscopic appearance of the fractured pump shaft
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Table 1 Results of axial chemical composition analysis wg/%
IFEAA PR C Si Mn P S Cr Ni Cu
A 0.395 0.348 0.635 0.021 0.0062 0.90 0.192 0.096
GB/T3077 (40Cr) 0.37~0.44 0.17~0.37 0.50~0.80 <0.030 =<0.030 0.80~1.10 =<0.30 =<0.30




¥ [)
20214 SEMER/ET0% T2 Founory

100 pm

(b) 2RI 2P

() 3"HeRm MR

¥

5

(g) 4RO MR IR BAL L 51 (h) "R Z NS IEH

E2 HmRSIEERTR

Fig. 2 Metallographic microstructure of the samples
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Fig. 3 SEM morphologies of the samples 2 and 4"
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Table 2 Energy spectrum composition of corrosion
products on the surface of the sample 2*  w, /%
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Table 3 Rating results of macrostructure defects of
the water pump shaft

fiE O Si P S Ca Cr Fe Ni %&ifF

1 6.15 0.59 252 1.57 5446 27.62 7.10 100.00
2 1582 097 099 1.17 25.81 52.54 2.70 100.00
3 2138 0.54 327 034 41.60 27.19 5.68 100.00
4 239 12.93 84.68 100.00
5 512 11.37 83.51 100.00
6 596 047 13.19 80.37 100.00
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Fig. 4 Low-power morphology of the water pump shaft
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Study on Fracture Failure of 40Cr Water Pump Shaft
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China)

Abstract:

In view of the fracture phenomenon of a 40 Cr pump shaft in the use process, the chemical composition
analysis, metallographic analysis, scanning electron microscopy and acid pickling test were used to analyze
whether the material of the pump shaft meets the standard requirements. The internal microstructure of the
pump shaft and the causes of defects were studied. The fracture morphology characteristics were observed
and the causes of fracture were analyzed. The results show that the unreasonable quenching and tempering
treatment makes the sorbite in the fracture pump shaft coarse, the secondary carbide network and particles
become coarse, thereby reducing the corrosion resistance and toughness of the shaft, resulting in the stress
corrosion cracks along the turning tool marks, and gradually expanding until the fracture of the pump shaft
during service.
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