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Process Design of Cold Forging for Automobile
Air Conditioner Pulley using a Solid Billet

D. J. Jeong, D. J. Kim and B. M. Kim

Abstract

Forging of an inner pulley for compressor clutch assembly of car air conditioner is investigated in
this study. In cold forging of inner pulley, the design requirements are to keep the same height of the
inner rib and the outer one. and to make uniform the hardness distribution in the forged product.
Using the rigid-plastic finite element simulation. we design the optimal process conditions, which has
a performing operation. Also the final product configuration of forging has to be designed again in view
of the metal flow involved in the operation. derived from the finite element simulations. The forged
pulley is investigated by checking the hardness distribution and it is noted that the distribution has
improved to be even and high enough for industrial application.
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Fig. 1 Schematic diagram of clutch assembly for car air
conditioner
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Fig. 9 The deformed shape off forged pulley with outside
flange( ¢ 114) used solid billet
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Fig. 10 The deformed shape and the distribution of effective strain for forged pulley with outside
flange( ¢ 113) used solid billet
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Fig. 11 The deformed shape and the distribution of effective strain for forged pulley with outside

flange( ¢ 112) used solid billet

Table 1 The comparison of extruded length between inner extruded rib and outer extruded
one with various die shoulder length

Shoulder length (mm) Difference of height (mm) Remarks
#5 7.76 Inner length > QOuter length
$4 6.64 Inner length > Outer length
$3 2.17 Inner length > Quter length
$2 1.33 Inner length < Outer length

334/ B2AMIIDE S X|/A6H8 A45, 19974




FH2ANE ) E&F AFA Y

e
R
=
T e
-z
2
W
qu
i
9
1o
2
~N
N,
ot 32
wy K

-
)
)
oX.
o
b
—n
R
=1
e,
%
i
_\}L
i
i)
huj
=
=
¥o
A
=
N

N E2

whe
o o
19 mle

ﬁ_
i)
2

“S.

—

—

w

ne

)

: A
rr

=

<

ol
o,
peA
A
10
2

sy
by
1%l

9{_4‘
=2

>

p

o I
=2
wh
s
2
jins

o]

oy e
HURD QN A <5

N

L

BN m [l

o
v

>
.
i

o

Fig. 12 Photograph for forged pulley with outside
flange( ¢ 113) used solid billet
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Fig. 13 The distribution of hardness(HRB) for forged
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billet
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Table 2 The comparison of previous work and present work
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Fig. 14 Schematic diagram of crack in the forged die
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