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ZAl1Si7Mg Aluminum Alloy Diaphragm for Mine Shell by Indirect Squeeze Casting
Sun Xiaoping, Zhao Yuhong. Chen Liwen, Li Zhigiang. Jing Jianhui, Li Muxi, Tian Jinzhong, Hou Hua
(School of Materials Science and Engineering, North University of China)

Abstract: The SHP34-500A multifunctional liquid forming equipment was utilized to trial-produce ZAISi7Mg alu-
minum alloy diaphragm for mine shells, and the structure evolution and mechanical properties of the castings at
different specific pressures, pouring temperatures and pressure holding times were investigated. The results indi-
cate that with the increase of the specific pressure and holding time, and the decrease of the pouring temperature,
the grain size of the casting presents a decreasing trend. After optimization, the optimal squeeze casting process
parameters are specific pressure of 130 MPa, pouring temperature of 720 °C, and holding time of 20 s, where the
tensile strength, yield strength and elongation reach 209.9 MPa, 121.8 MPa, and 10.3% , respectively, after cast-
ing body sampling. After heat treatment, the tensile strength, yield strength and elongation are 259 MPa, 179.6

MPa, and 11.8% , respectively.
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Tab.1 Chemical composition of ZAISi7Mg aluminum alloy %
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Si Mg Fe Cu Mn Zn Ti Al
7.5 0.28 0.16 0.2 0.04 0.01 0.03 AE
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Fig.1 Schematic dragram of process route
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Fig.2 Assembly diagram
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Tab.2 Squeeze casting parameters

HE/MPa PR/ C PR 1] /s

110,120,130 700,720,740 15.20.25
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Fig.3 Tensile specimens
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Fig.4 Microstructures of ZAISi7Mg alloy at different

casting temperatures
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Tab.3 The mechanical properties of castings at different

pouring temperatures

4y ‘Z;J%FLO“AEJE/ POhLaRE/  MRRE/ fRR/ BE
C MPa MPa % (HV)

1 700 165.3 99.6 6.7 88.4
2 700 168.3 127.6 3.8 87.1
3 700 161.1 114.8 4.4 90.2
4 720 185.3 124.9 5.9 90.1
5 720 180.8 117.1 6.5 89.3
6 720 182.9 118.4 6.1 90.7
7 740 180.4 122.7 5.4 88.0
8 740 146.3 115.5 2.7 91.9
9 740 176.4 107.5 11.2 87.6
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Tab.4 The mechanical properties of castings at different

specific pressures

4 H s/ U/  JERIEE/ MR/ EE
MPa MPa MPa % (HV)

1 110 180.5 102.3 8.8 94.3
2 110 179.7 126.2 4.1 98.7
3 110 179.8 123.9 10.1 93.9
4 120 183.9 111.8 8.8 99.2
5 120 186.5 121.6 5.6 95.7
6 120 191.5 127.5 7.9 97.6
7 130 201.4 116.2 12.4 98.4
8 130 192.5 113.6 12.3 100.6
9 130 194.3 111.7 10.9 107.5
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Tab.5 Mechanical properties of castings under different

holding time

i VRN SRR MBGERE WKE
s MPa MPa % (HV)

1 15 202.4 126.8 12.1 101.8
2 15 194.3 123.3 10.8 103.7
3 15 186.5 130.5 3.1 97.8
4 20 209.9 121.8 10.3 105.8
5 20 201.4 116.3 12.4 97.2
6 20 197.8 131.0 7.5 99.4
7 25 200.7 120.9 9.2 95.3
8 25 200.0 134.8 3.6 101.2
9 25 186.5 130.5 3.1 99.8
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Production Process and Performance of Recycled A356 Aluminum Alloy
Ge Sujing™*, Liu Yongchang'?, Ye Zhen**, Lu Yuanyuan®, Mao Yiguo'?,
Sun Fangfang'?, Yuan Gaoli***, Huo Chenming'*, Ma Chaoli’
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Material Technology Innovation Center; 3.Baoding Lizhong Wheel Manufacturing Co., Ltd.;
4.Hebei High Strength and Toughness Lightweight Wheel Technology Innovation Center;
5.School of Material Science and Engineering, Beihang University)
Abstract; Taking recycled aluminum A356 alloy ingots as object, main processes such as compositional adjust-
ment, micro-alloying as well as refining and deslagging were optimized, and the casting performance, microstruc-
ture and mechanical properties of treated alloy were evaluated. The results indicate that impurity content in recy-
cled A356 aluminum alloy is relatively low and the morphology of the iron-containing phase presents mainly rod-
like structure after the optimization treatment. The casting, tensile and rotary-bending fatigue properties of A356
alloy produced by recycled Al show little difference from those produced by electrolytic aluminum. The results re-
veal that the recycled Al is able to replace the electrolytic Al in producing A356 alloy, thus reducing energy con-
sumption.

Key Words: Recycled Al, Refining and Deslagging, Microstructure, Rotary-bending Fatigue
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