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Microstructure and impact properties of slow injection A356 die
castings with partial squeeze
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South China University of Technology, Guangzhou 510640, China)

Abstract: The microstructures and impact properties of slow injection A356 die casting with partial squeeze were
investigated. The results show that as for the as-cast castings, eutectic Si particles are characterized as fibrous or long
acicular shape as well as in homogenous distribution, and the impact absorbed energy varies from 1.17 to 2.35 J. After T6
heat treatment, the eutectic Si particles become small granular or short bacilliform, and the aspect ratio and area fraction
of Si particles decrease evidently. The energy of the T6-treated castings is 1.45—3.80 J, which is higher than that of the
as-cast castings. Furthermore, the fracture mechanisms of different regions in the castings were analyzed and discussed.
Through mathematical regression analysis, it is indicated that the impact property depends on both the aspect ratio and
secondary dendrite arm spacing of the Si particles.
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Fig.1 Practical die casting (a) and regions (b) of sample obtainment
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Tablel Chemical composition of A356 die casting (mass
fraction, %)

Si Mg Fe Cu Ti Mn Al

6.5-7.0 0.1-0.15 0.15-0.20 0.04 0.02 <0.02 Bal.
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Fig.2 Shape and dimensions of impact sample (mm)
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Fig.3 Microstructures of different regions in die castings: (a) As-cast, 4; (b) As-cast, C; (c) As-cast, D; (d) T6, 4; (e) T6, C;

(f) T6, D
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Fig.4 Back-scattered electron images of different regions in die castings: (a) As-cast, 4; (b) As-cast, D; (c) T6, 4; (d) T6, D
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Table2 Secondary dendrite arm spacing (S) and Si particle characteristics of different specimens

As-cast T6
Region
S/pm Aspect ratio of Si  Area fraction of Si/% S/um Aspect ratio of Si  Area fraction of Si/%

A 53+9 6.194+3.10 22.0 60+11 2.96+1.27 17.5

B 38+4 4.71+1.99 18.4 35+7 2.15+1.24 15.0

C 2643 3.36%1.10 17.6 28+4 1.86+0.71 16.8

D 40118 426+1.58 20.7 S51+18 2.47+0.90 19.0
Average 39+8.5 4.63+1.94 19.7 44410 2.36+1.03 17.1

R3 ALK o
Table3 TImpact absorbed energies of different samples(J)

Sample A B C D Average
As-cast 1.17£0.30 1.48+0.13 2.35+0.08 1.70+0.45 1.68+0.24
T6-treated 1.45+0.33 3.3240.20 3.80+0.15 2.12+0.46 2.67+0.29
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Fig.5 Fracture morphologies and EDS analyses of as-cast samples: (a) Fracture morphology at lower magnification;

(b) Microscopic fracture morphology at higher magnification; (c) EDS result of @ in Fig.5(b); (d) EDS result of @) in Fig.5(b)
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Fig.6  Fracture morphologies and EDS analyses of To6-treated samples: (a) Fracture morphology at lower magnification;

(b) Microscopic fracture morphology at higher magnification; (c) EDS result of @ in Fig.6(b); (d) EDS result of @) in Fig.6(b)
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Fig.7 Optical micrographs showing microstructures of longitudinal surface sectioned along impact axis of impact fracture for

different specimens: (a) As-cast, 4; (b) As-cast, D; (c)T6, 4; (d) T6, D
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Fig.8 Influence of aspect ratio of Si particles (a) and secondary dendrite arm spacing S (b) on impact absorbed energy (A)
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Fig.9 Relationships between impact absorbed energy (4x) and secondary dendrite arm (S) spacing and aspect ratio (4)
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