=A i FRAUR A AR 495 (1974 9%)

i

Journal of the Korean Society of Precision Engineering Vol. 14. No. 9. September. 1997.

B oTE SAUSE SREY ¥ FEHE ATHEE B8 HAYSAHE S4oTHE K2Tol o3t Helut,

WEE-§ T2 913 SIMA B0l §& W Fol
T 2Hol v]XE J

The Influence of Effective Strain on the Globular Microstructure
by SIMA Process-for Semi-Solid Forging
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ABSTRACT

For semi-solid forging. it is necessarily required to prepare a workpiece with globular microstructure.
Among several processes to obtain globular microstructure, SIMA process is very simple and advantageous
with respect to equipment. This paper presents the influence of effective strain on the globularization with
aluminium 2024 alloy in cold working stage by SIMA process. Upsetting and forward extrusion are tested
for cold working and induction heating is also carried out for reheating to obtain globular microstructure.
Microstructure is observed with an optical microscope. And finite element simulations to obtain effective
strain in cold working stage are performed by using commercial finite element code, DEFORM.
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Table 1 Chemical composition of aluminium 2024 alloy

chemical composition [%]
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Fig.1 Experimental results for upsetting
(a) initial billet (b) HR.=15%
(¢) HR.=20% (d) H.R.=25%
(e) HR.=40% (f) HR.=60%
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Fig. 2 Experimental results for forward extrusion (semi-die angle :30° ) T

T =g
T
S o
1 T

T

T

(a) initial billet (b) R.A.=30% T
(c) R.A.=40% (d) R.A.=50% e .

.....

() s . B \

() (e} «© -
Fig. 3 Experimental apparatus of forward extrusion PR 7 sEacs
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Fig. 5 Deformed mesh and distribution of effective strain for
forward extrusion (semi-die angle :30° )
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Fig. 6 Average size of globular microstructure vs. effective strain
for upsetting in SIMA process
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‘ig. 7 Microstructure of 2024 aluminium alloy for upsetting in
SIMA process
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Fig. 8 Average size of globular microstructure vs. effective strain
for forward extrusion in SIMA process
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Fig. 9 Microstructure of 2024 aluminium alloy for forward
extrusion in SIMA process
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