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Die Design of Semi-Solid Forging by Computer
Simulation and their Experimental Investigation

P. K. Seo, D. H. Lee, and C. G. Kang

Abstract

Die design by computer simulation has some advantages compared with the conventional method which
has performed by designer's experiences and trials and errors. The die filling and solidification process of
thixoforming process were simulated by MAGMAsoft/thixo module. First of all, thixoforming die design
was applied to previously geometry shape. The value of pressure distribution shows high and uniform as
the gate diameter is 18mm. Designed gating system considering the deformation of die and product was
suggested by the filling simulation. Gate velocity[7.25mv/s] of designed gating system shows that propriety
to semi-solid metal working process and CAE results were in good agreement with experimental results.
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(a) Designed gating system (¢ 25mm) (b) Designed gating system (¢ 18mm)

(c) 3D solid model used for CATIA (d) STL file used for geometry transfer

Fig. 1 The geometry modelling of designed gating
system for Al frame
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Table 1 Volume and mass of each modelled part

. Properties
al
Materi Volume(l) |Mass(Kg)
Cast alloy 0.08917 0.238

Permanent Mold(1)
Permanent Mold(2)

3.39782 26.589
0.01785 0.140

Inlet 0.01637 0.044
Gating(runner) 0.04963 0.132
Ingate 0.01067 0.028
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Fig. 2 The pressure distribution at 70, 100% filled state
with 25mm, 18mm gate area
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Fig. 3 The pressure distribution at 70, 100% filled state
with 25mm 18mm gate area
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Fig. 4 The geometry modelling of modified gating
system for Al frame
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Table 2 Volume and mass of each modelled part
(modified model)

Properties
Material
Volume(l) | Mass(Kg)
Cast alloy 0.10771 0.287

Permanent Mold(1)
Permanent Mold(2)

3.36836 26.359
0.01005 0.079

Inlet 0.04441 0.118
Gating(runner) 0.05879 0.157
Ingate 0.00166 0.004
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Fig. 5 The temperature, pressure and velocity
distribution at 60, 70% filled state with
designed gating system
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Fig. 6 The temperature, pressure and velocity
distribution at 85, 100% filled state with
designed gating system
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Fig. 8 The contour of NIYAMA criteria and
solidification time
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Fig. 9 The comparison of computational analysis and
experimental result by filling test
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