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Process improvement on eliminating spinning cracks for a certain engine housing

Lian Guoan', Cheng Xixi*, Fan Guojun', Li Ting'
(1. Jinxi Industries Group Co. , ILtd., Taiyuan 030027, China; 2. The Fourth Military Representative Office in Taiyuan, Taiyuan 030027, China)

Abstract: The thin-walled and long-shaped engine housing is a key component of projectiles and arrows, and the material used is DOAE high-

strength alloy steel. Before spinning, the blank is subjected to spheroidizing annealing treatment, and during the power spinning process, mass

circumferential cracks appear on the cylinder body, which are fish-scale-like and extending from the inner cavity to the outer surface along the

wall thickness direction, and the crack positions are concentrated. In order to solve the above problem, based on the theories of power spinning

mechanism, forming process and heat treatment process, etc. , the morphology, generating location and spinning stress state of cracks were ana-

lyzed to obtain the root cause of the cracks, and the best solution scheme obtained by improving the spinning process without increasing the cost

was chosen, which improved the stress state in the crack generation stage to reduce the stress. Thus, the crack source was completely eliminated

to avoid major economic losses in this solution scheme, which provided a good technical foundation for mass production of engine housing.
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Fig. 1  Macroscopic morphology of crack
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Fig. 2 Crack morphology and its surrounding microstructure
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Fig. 3 Spinning process diagram of engine housing
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Fig. 4 Axial additional stress
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Fig. 5 Microstructure of blank near crack before spinning

K6 Ok BIRSUHERT B R 4R

Fig. 6  Microstructure of blank without crack before spinning
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Fig. 7 The maximum value of spinning force occuring at end of

screwing stage
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Fig. 8 Schematic diagram of location for crack
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Table 1 Analysis of location for crack
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