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Fig. 1 Inner sleeve and split die

ox
iis)
o
)
mY)
BN
2 i
-
0%
ol
o
N
do
(<0
ol
12}
i)
av)

o BN
oZ
1>
lo
2 4
o 8

o o,
okl P &

~
>
ol & o ofo Hd
M S rlo S &

AL A 8k 3akd
23014 3} As AAEGY gx
A Wdz 34 vige g 3slal, AFEH AlE
< &3 Fig29t 2ol 379 XY (forming) S 2A

£
ofy "

(c)3th Forming

(a)1th Forming (b)2th Forming

Y

(d)4th Forming (e)Sth Forming (H)6th Forming
Fig. 2 Cold forging process of a inner sleeve
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Table 1 Workpiece material
Material C S Si P Mn
SWRCH 0.089 0.007 0.068 0.018 0.444
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Fig. 3 Deforming patterns estimated from the 3D FE simulation
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Fig. 4 Forging loads estimated from FE simulation
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