Semi-Solid Forming Process of Thin Products
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Abstract

Semi-solid forming is the process of stirring alloy during solidification, making the mixture of liquid and
solid, solidifying it, reheating it to the solid-liquid coexistent temperature, and then injecting this semi
solid slury into dies. In the semi-solid die casting process, it is very important to find out the
correlation of injection condition, microstructure and mechanical properties. Especially, an improper
injection condition is the main cause of liquid segregation and non-homogeneous mechanical properties
due to the difference of solid fraction according to the position of the products. To ensure the database
requisite to the semi-solid die casting product, it is essential to acquire the mechanical properties
considering liquid segregation to the injection condition. In this study, the effect of injection condition on
liquid segregation, formability, microstructure and mechanical properties in a thin product was
investigated.
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Table 1 Velocity of plunger tip according to the
injection speed and pressure

Exp. No. Vi(m/s) Va(m/s) Vs(m/s) Va(m/s) Pressure(bar)

1 1.2 1.2 0.3 03 1250
2 1.2 1.2 0.5 05 1250
3 1.2 1.2 0.7 0.7 1250
4 1.2 1.2 1.0 1.0 1250
5 1.2 12 12 0.3 1250
6 1.2 12 12 05 1250
7 1.2 12 1.2 0.7 1250
g 1.2 12 .2 1.0 1250
9 1.2 12 1.2 12 1250
10 1.2 12 12 0.5 750
11 1.2 12 12 0.5 1150
12 1.2 12 12 05 1350
13 1.2 12 1.2 0.5 1550

Fig. 1 Injection speed switching point
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Fig. 2 The change of injection speed according to the
stroke of plunger : (a) Exp. No. 1, 2, 3, 4 and
9(b) Exp. No. 5,6, 7, 8 and 9
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Fig. 3 The change of pressure after final ﬁllmg
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Fig. 4 (a) Experimental position to investigate the
microstructures (b) Test piece position to
investigate the mechanical properties
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Fig. 5 Microstructures for A356 alloy to the change
of injection velocity with T6 heat treatment
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Fig. 6 Ultimate tensile strength and yield strength of to
the injection conditions and positions after T6
heat treatment
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Fig. 7 Elongation to the injection conditions and
positions after T6 heat treatment
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