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Tab. 1 Chemical composition of the castings W /%
Si Mg Fe Mn Zn Ti Z T AN Al
6.5~7.5 0.25~0.45 <0.2 <0.1 <0.2 <0.1 <0.2 0.15 A
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Tab. 2 Mechanical properties requirements
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Fig. 1 3D model of the valve body
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Fig. 2 Analysis of wall thickness of the product
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Fig.3 Design scheme of the casting process
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Fig. 4 Design scheme of the mold structureof bottom mold and upper mold
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Fig. 5 The CAE analysis
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Tab. 3 Process parameters of conventional aluminum alloy liquid tilting gravity casting

25 R TERE C RIS JEE L 7]/ BRI/ C LIRS Jum
No.1 700~710 4 150 350~370 150~250
No.2 710~720 4 150 350~370 150~250
No.3 715~725 5 150 350~370 150~250
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Tab. 4 Verification data of conventional aluminum alloy tilting gravity casting process
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No.1 20 15 15 10 10 8 40
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Tab. 5 Verification data of conventional aluminum alloy liquid tilting gravity casting process

205 Hldentm/s WIS C iRl PRHREC BT B/ C BEELR)Z R B um
No.4 4 640~650 4 630~640 120 370~390 150~250
No.5 4 630~640 4 620~630 120 370~390 150~250
No.6 5 630~640 5 620~630 120 370~390 150~250
*6 FESERMAEXENREITIZWIELE
Tab. 6 Verification data of semi-solid slurry tilting gravity casting process
a5 SR IR Xl S e 06
LivZ e GAREL oL TR BAREL Rz 6 5 GARER

No.4 20 19 19 17 17 16 80

No.5 20 20 20 18 18 18 90

No.6 20 20 20 19 19 19 95
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Fig. 6 The sampling position of mechanical properties test rod
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Fig. 7 The sizes of test rod
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Tab. 7 Comparison of mechanical properties of the two processes verification data

UM ek - BrhisiEE/MPa Jiti RS BE /MPa 1% i FHB
1
2153 Tz =260 =180 =4 =80
3-1 262 183 457 92
3-2 263 187 4.92 93
No.3 WIS BE:
3-3 262 184 5.33 90
A 262.33 184.66 4.94 91.67
6-1 297 192 5.88 103
6-2 297 195 6.94 99
No.6 2 E A BT
6-3 287 189 5.24 104
FHE 293.67 192 6.02 102
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Fig. 8 Comparison of flow trace Fig. 9 Comparison of formability
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Fig. 10  The Internal quality results of CT scan: semi-solid slurry tilting gravity casting process and conventional aluminum alloy liquid tilting
gravity casting process
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Fig. 11 Metallographic microstructure comparison: semi-solid slurry tilting gravity casting process and conventional aluminum alloy liquid tilting
gravity casting process
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Research on the Application of A356.0 Aluminum Alloy Semi Solid Slurry

Technology in Gravity Casting

HU Li-jun, ZHU Yu-xiao, ZHANG Hai-chao

(Wuxi Beier Machinery Co., Ltd., Wuxi 320214, Jiangsu, China)

Abstract:

This article mainly studied the application of A356.0 aluminum alloy semi-solid slurry in gravity casting
process. The process selected thin-walled aluminum alloy valve body castings with complex structures as the
research object. Trial production was carried out using two processes, the process of using aluminum liquid
with a certain solid phase ratio prepared by semi-solid slurry to tilting gravity casting and the other process
of conventional liquid tilting gravity casting. Conducting multiple rounds of experiments and collecting
data from multiple sets of experiments. Comparative analysis of multiple data such as semi-solid and liquid
interfacial fluidity, metallographic structure, and product properties were conducted, which laid a theoretical
and practical foundation for the application of the semi-solid slurry in aluminum alloy gravity casting.
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