A AF 3R] AN7E AE (20009 19)
Journal of the Korean Society of Precision Engineering Vol. 17, No. 1, January 2000.

AL &AL O] E2 ol 8% v FUE 52 x99
7Iasts ol &

* ok R o hhk
qd o| &3

y

, B, A

o

]
]
ret

02
fob

b4

Prediction of the Forming Load of Non-Axisymmetric Isothermal Forging
using Approximate Similarity Theory

Jeong Young Han*, Cheol Hyun Choi*, Won Byong Bae**, Young Ho Kim**, Jong Heon Lee***

ABSTRACT

An approximate similarity theory has been applied to predict the forming load of non-axisymmetric
forging of aluminum alloys through model material tests. The approximate similarity theory is applicable
when strain rate sensitivity, geometrical size, and die velocity of model materials are different from those of
real materials. Actually, the forming load of yoke, which is an automobile part made of aluminum
alloys(Al-6061), is predicted by using this approximate similarity theory. Firstly, upset forging tests are have
been carried out to determine the flow curves of three model materials and aluminum alloy(Al-6061), and a
suitable model material is selected for model material test of Al-6061. And then hot forging tests of
aluminum yokes have been performed to verify the forming load predicted from the model material, which
has been selected from above upset forging tests. The forming loads of aluminum yoke forging predicted by
this approximate similarity theory are in good agreement with the experimental results of Al-6061 and the
results of finite element analysis using DEFORM-3D.
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Fig. 1 Appearance of initial and final specimens of
model material and Al-6061
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Fig. 2 Appearance of model specimens after ring tests
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Fig. 3 Experimental setup for model materials

Fig. 4 Experimental setup for Al-6061

Fig. 5 Final appearance obtained by a model
material test and FEM simulation
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Fig. 6 Prediction of upset load of Al-6061 at die
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Fig. 8 Prediction of forging load of yoke at die
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