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Fig. 1 Squeezing casting machine
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Fig. 2 Schematic diagram of the tensile specimen specifications
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Fig. 3 The metallographic microstructure of the ZL.109 alloy under

gravity casting



Vol.72 No.9 2023

FOUNDRY ﬁ @,‘é‘@

| I o -Al

g DR e

e fhsi R

4 Si iR

Fig. 4 Microstructure and phase distribution of the squeezing casting

71109 alloy
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Fig. 5 Microstructures of the ZL109 alloys casted by extrusion under different pressures
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Table 2 Grain size and grain refinement of the ZL109 alloy
under different pressures
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Fig. 6 Stress and strain curves of the ZL1.109 alloys casted by extrusion

under different pressures
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Table 3 Mechanical properties of the ZL109 alloys at
different pressures
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Fig. 7 SEM images of fracture morphologies of the squeezing casting Z1.109 alloys
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Effect of Extrusion Pressure on Microstructure and Properties of Squeezing

Casting ZL109 Aluminum Alloy

LIU Gui-chao®, WANG Yue-lei?, LI Yu-man', CHEN Long-bo", CHEN Wei®
(1. Gongging Institute of Science and Technology, Gonggingcheng 332020, Jiangxi, China; 2. Hainan Vocational University of Science and
Technology, Haikou 570100, Hainan, China; 3. Wuhan University of Technology, Wuhan 430000, Hubei, China)

Abstract:

The effect of squeezing casting pressure on microstructure and mechanical properties of ZL109 hypereutectic
aluminum alloy was studied in this paper. The extrusion casting was carried out on a 20-ton hydraulic press
machine, and the designed extrusion pressures were 75 MPa, 95 MPa and 115 MPa for evaluation, respectively.
The results showed that the extrusion casting process improved the microstructure and mechanical properties of the
alloy. The change of extrusion pressure had significant effect on the primary Si, eutectic microstructure size, volume
fraction and mechanical properties. The results showed that when the extrusion pressure is 115MPa, the primary Si
particle diameter decreases by 23.5% and 28.4% compared with 75 MPa and 95 MPa, respectively, and the average
size of eutectic Si decreased by 22.1% and 50.3%, respectively. The sizes of a-Al decreased 13.6% and 18.3%.
When the extrusion pressure increased from 75 MPa to 95 MPa, the tensile strength, yield strength, elongation and
hardness increased by 13.9%, 22.6%, 19.9% and 9.4%. When the pressure increased from 95 MPa to 115 MPa, the
tensile strength and elongation decreased by 2.4% and 6.6%, respectively.
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