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Tab. 1 Chemical composition of materials W /%

C Si Mn S P Cu Cr Sn Mo
3.20~3.35 1.70~2.00 0.60~1.00 0.06~0.12 =<0.06 0.30~0.50 0.20~0.35 0.05~0.08 0.05~0.15
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Fig. 1 Schematic diagram of crack location
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Fig. 2 Macroscopic morphology of the crack
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Fig. 3 Microscopic morphology of crack
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Fig. 4 Metallographic structure at the crack fracture location
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Fig. 5 Cold Crack simulation results of flange surface
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Fig. 6 Stress state at crack location
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Fig. 9 Cooling curve at crack location
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Fig. 7 Cold Crack value at crack location
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Fig. 8 Solidification sequence of crack location on cylinder block WPX
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Fig. 10 Original structure and three improvement schemes
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Fig. 11 Cold Crack simulation results of the original structure and three improvement schemes
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Fig. 12 Mises stress simulation results of the original structure and scheme 3
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Fig. 13 Tensile strength simulation results of the original structure and scheme 3
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Fig. 14 Metallurgical structure at the internal reinforcement and main body positions in scheme 3
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Fig. 15 Experimental verification of scheme 3
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Analysis and Improvement of Crack Defects in WPX Gray Iron Cylinder Block

LIU Ji-bo*, L1 Yong-liang', CHEN Xiu-ming®®, LIAN Zhen-song*
(1. Weichai (Weifang) Material Forming & Manufacturing Center Co., Ltd., Weifang 261199, Shandong, China; 2. Weichai Power Co., Ltd.,
Weifang 261061, Shandong, China; 3. State Key Laboratory of Engine and Powertrain System, Weifang 261061, Shandong, China)

Abstract:

A multi-faceted analysis was conducted on the crack problem of WPX cylinder block. The stress simulation
results show that the residual stresses result in higher cracking risk, and the cracks occur below the solidus
temperature. Three improvement schemes were proposed from the two aspects of product structure and
production process, and the best scheme was determined through simulation evaluation. The test verification
shows that this scheme can be used to effectively solve the crack problem.
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