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Numerical simulation on extrusion deformation of
spray-deposited 7075/SiC, aluminum matrix composite

LEI Min, ZHANG Hui, LI Luo-xing

(College of Materials Science and Engineering, Hunan University, Changsha 410082, China)

Abstract: The extrusion deformation of spray-deposited 7075A1/SiC,, composite was simulated by using rigid-plastic
finite element method (FEM) on DEFORM-2D soft word. The condition of numerical simulation on extrusion
deformation is that the extrusion ratio is 4—100, preheating temperature of billet is 300—450 “C and extrusion ram speed is
2-20 mm/s. The results indicate that the maximum stress and temperature occur in the die entry section. The stress and
temperature effect increase with increasing extrusion ratio and ram speed. The optimal processing parameters for the
extrusion of 7075A1/SiC, composite are obtained as follows: the billet preheating temperature of 350—-400 C, extrusion

ratio of 16—50 and extrusion ram speed of 5—15 mm/s. The numerical simulation results agree well with experimental

ones.
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Fig.1 Curves of true stress—strain for 7075Al/SiC, composite

during hot compression
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Table 1 Chemical compositions of 7075Al/SiC,, composite
(mass fraction, %)
Zn Mg Cu Cr Mn Fe S Al
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Fig.2 Scheme of extrusion FEM model
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Table 2 Parameters of materials for numerical simulation

Mechanical property Value Thermal property Value
Elastic modulus/ 63.9 Thermal Cf)lndtlf:t1v1ty/ 163
GPa (Ns -C)
Poisson’s ratio 0.3 Heat Cagam?/ 8.4
(N'mm ~C)
Heat expansion 29 Heat transfer 011
coefficient | coefficient/(W-m K™y

20 mm/s, BRI 4:1. 16:1. 50:1 1 100:1.
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Fig.3 Distributions of equivalent stress and temperature during extrusion of 7075/SiC, composite
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Fig.4 Relationships between maximum stress (a), maximum temperature (b) and billet preheating temperature at ram speed of 2 mm/s
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Fig.6 Photo of extruded bar of 7075A1/SiC,, composite
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Table 3  Comparison of maximum temperature between
numerical simulation and experiment at different ram speeds
o T g
2 367 358 2.5
5 381 373 22
10 397 389 2.1
20 416 409 1.8
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1) K Deform-2D A B& J¢ % 4 Xt 1wt 5 3t F
7075/SiC,, FrEE E A M BH AR TEIEAT BUB AL, . HF s
LA 4~100, BEIRTIAGE SN 300~450 °C, Hf A
J&h 2~20 mm/s.
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3) WU 7075/SiC, # 5L R A MR A B I
St Ny AERTIHE FE 350~400 'C. HE L 16~50.
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