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Fig. 1 Defects inspection results of piston casting
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Fig. 2 A new-type lightweight piston design drawing
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Fig. 3 Cold shut defects in piston casting
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Fig. 4 Schematic diagram of argon control system
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Fig. 6 Schematic diagram of two different conditions
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Table 1 Scrap rate of seven kinds of different wall thickness
castings before and after inert gas protection
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Fig. 7 Defects inspection results of piston casting after using inert gas protection
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Table 2 Chemical composition of alloy melt wg/%

WH Si Cu Mg Ni zr Ti V Fe Al
FRW1 125 42 095 240 018 0.09 0.08 035 At
W2 122 41 07 238 015 012 009 031 4ft
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Fig. 8 Comparison of cold shut defects before and after application of inert gas protection technology
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Fig. 9 Position and element analysis of black speckle
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Application of Inert Gas Protection Technology to Piston Casting for

Improvement of Yield Rate

CUI Sui-mian’, LIU Yong—jun®, LI Qiang', YANG Jin'
(1. MAHLE Engine Components (Yingkou) Co., Ltd., Yingkou 115001, Liaoning, China; 2. MAHLE Engine Components (Nanjing)

Co., Ltd., Nanjing 210032, Jiangsu, China)

Abstract:

With the increasing need for lightweight piston, the wall thickness of window and combustion chamber are
becoming thinner and thinner.In the process of piston casting, the casting defects such as confluence line and
cold shut become particularly prominent. In order to eliminate these defects, inert gas protection technology
was used, which improved effectively the filling ability of aluminum alloy melt, and the casting defects
thereby were reduced. In the mass production, the casting scrap rate decreased from the highest 4.70% to

0.18%.
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