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Cause of Shell Fracture
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ABSTRACT: The paper aims to analyze the causes of the fracture defects of a product shell in the range test, and put
forward preventive and improvement measures. The fracture properties and reasons of the shell were preliminarily deter-
mined by fracture macro, microscopic observation, metallographic examination and chemical composition analysis, me-
chanical properties test, verification test and strength calculation. Structural strength test was carried out on the shell of
the improved structure. After the shell was split and tested after the firing test, the original fracture phenomenon was not
destroyed and no crack was found. The deformation amount met the requirement of the product map, and the strength of
the improved structure also met the corresponding requirement. Through the test, the reason of the fracture is confirmed
again: the wall thickness difference of the shell sealing ring is too bad; the C element content of the shell material is high;
the brittleness of the material is large; the material segregation at the fracture surface is serious and the intensity of the
structure design is insufficient. According to the cause of shell fracture, corresponding preventive measures are put for-
ward.
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Tab.1 Results of examination, detection and dissection
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Fig.3 Macro morphology of specimen
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Tab.2 Test results of mechanical properties of shell
/MPa 1%
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1210 42.0
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Fig.4 Crack morphology of fracture source (1* region)
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Fig.5 Micro topography of fracture source 8
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Fig.6 High magnification microtopography of 2* fracture
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Tab.3 Chemical composition of shell (mass fraction) %
C Mn Si Cr Ni \% Cu P S

FR<  046~0.52 095~130 135~1.7 0.15~0.35 <0.30 0.02 ~0.06 <0.20 <0.030 <0.035
06-84 0.50 0.36 1.0 0.20 0.04 0.04 0.15 0.021 0.005
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Fig.7 Metallographic organization of 1” regional fracture source
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Fig.8 Metallographic organization of 2” regional fracture source
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Tab. 4 Strength calculation results before and after improvement
) v 1/ MPa 1 J1/MPa LB YI R J1/MPa EECLNoIE Y
ez 249.96 1132 1857.6 3.01
i 249.96 699.4 1330.51 421
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