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Study on Fracture Failure of 40Cr Screw Shaft
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lization Panzhihua 617000 Sichuan China)

Abstract: The early fracture failure of 40Cr screw shaftoccurred in a water treatment station of a factory
after service for 4 years.The fracture causes were analyzed by chemical composition analysis mechanical
properties detection scanning electron microscope and optical microscope.The results show that the frac—
ture originates from the root of second threads and the multi pass welding is causing fatigue fracture.The
microstructure of core part of the shaft is composed of pearlite +net-ike ferrite which come from original
structure without quenching and tempering treatment.lts mechanical properties and fatigue strength cannot
meet the requirements.The fatigue source exists hard brittle martensite structure which is in combination
with alternating stress due to eccentric movement of shaft causing the crack to rapidly expand to fracture.
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Fig.1 Appearance of screw shaft or crater and
1 weld scar on the side of fracture
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Table 1 Main of chemical compositions of 40Cr %
C Si Mn P S Cr Ni Cu
0.386 0.244 0.736 0.026 <0.005 0.982 0.018 0.094
0.37~0.44 0.17~0.37 0.50~0.80 <0.035 <0.035 0.80~1.10 <0.30 <0.30
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Table 2 Results of mechanical properties and impact test

GB/T 3077—2015

40Cr

GB/T3077—2015

( U )1
Ry /MPa R, /MPa A1% Z1%
469 784 19.0 44 46
S-5-043/2018 153 777 20.5 48 13
448 789 18.5 46 13
GB/T3077—2015 =785 =980 =9 =45 =47
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Fig.3 Morphology of typical slag inclusion
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Fig.4 Microstructure of samples in fatigue source area and weld scar
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Fig.5 Fracture surface of fatigue source
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