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Fig. 1 Picture of the original part
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Fig. 2 Picture of the optimized part
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Table 1 Chemical compositions of the A356.2 and A345.1 aluminum alloys Wg /%
[ R Si Fe Cu Mn Mg Cr Ti Al
A356.2  HE 6.50~7.50 <0.12 <0.10 <0.05 0.30~0.45 <0.20 Aeit
A3451  #%E  4.00~6.50 <0.12 <0.20 <0.10 0.30~0.55 0.10~0.30  0.10~0.25 At
W ZHOUE: Hi<0.05%, HR<0.15%.
2 A3B6. A345FA6061FETOZASHIS1EEREXT LR
Table 2 Mechanical properties of the T6 tempered A356, A345 and AA6061aluminum alloys
B GRS RE TR AR BIETZ b3 JEIRGEEE/MPa HLHISREE /MPa i3 1%

GMWS5M-AI-C-P-Si7Mg-T6 ( A356) IR it T6 180~210 230 7
A345 RS T6 270~290 320~350 6~9

B R s 195 15 s T6 270~290 320~350 8~10
GMW15657M-Al-F-Mg1SiCu ( AA6061 ) B T6 270 310 10
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Fig. 3 Picture showing the location where the solidification path is enlarged
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Fig. 4 Typical optical microstructure of the T6 tempered A345
aluminum squeeze casting part
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Fig. 5 A comparison of tensile properties between the A345 squeeze
casting and the AA6061 forgings
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Fig. 6 Picture of the first mid-engine 8th generation Corvette speedster
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How to Use Castings Replacing Forgings: an Example of Mass Production
of Squeeze Casting for a Novel High Strength Aluminum Alloy
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(1. General Motors China Science La, Shanghai 201206, China; 2. General Motors (China) Investment Co., Ltd., Shanghai
201206, China; 3. Shanghai Jiao Tong University, School of Materials Science and Engineering, Shanghai 200240, China)

Abstract:

The merits of squeeze casting are summarized in this paper, and three important factors must be emphasized if
the engineers want to use casting parts replacing forging parts. First, the high strength heat treatable aluminum
alloy must be selected; second, continuously communicating with the parts designer and optimizing the
structure of the parts must be done to ensure the parts are suitable for the squeeze casting process; third, strict
casting process must be followed to minimize the gas content of the squeeze casting parts.
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