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Abstract: The recent increasing application rate of advanced high-strength steel(AHSS) for automotive parts makes it
difficult to ensure the durability of forming tools. Significant load and friction generated during the piercing process of
AHSS increase the wear rate and the damage degree to dies. These harsh process conditions also yield product failures,
such as dimensional inconsistency of pierced holes and insufficient quality of hole's sheared edge. This study analyzed the
effect of punch wear on the sheared surface of pierced parts and the forming load during the piercing process.
Wear-shaped punches showed approximately 20% higher piercing load than normal-shaped punches, and the rollover ratio
of the sheared surface also increased. It is considered that the dull edge of wear-shaped punches does not penetrate directly
into the material but shears after tensioning it in a piercing direction. In addition, wear-shaped punches experienced
compressive load even after completing the piercing process during the down-stroke and tensile load during the up-stroke.
This load variation is related to the smaller diameter piercing holes produced by wear-shaped punches compared to
normal-shaped punches. Thus, we demonstrated the predictability of the wear level of dies through a comparative analysis

of the piercing load pattern.
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Fig. 1 Die for piercing experiments
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Fig. 4 Measurement of the piercing section

32 BA| W 2 24
#3) W] we
s} & wte] tjsid
Ntk

Zeloeizel] w9y
6514 1= wlol o] Felojelort ARG =
go] AxE AgS nelr) Edve) 49 g
Aol Aol #9 B} el a4l
3 gEwl APow Felojusart ARSE 24
ol Aele #3 B AR F7ke Hrka @
o

10 of o &’

, 0% ¢
r,
N,
=
=)
r
o
=)
o
H
%)
i
0%
)
32
i)
)
rr
g

o, o b oox
2 &
i
B
A
=
b
:|N:,'

N
L
e
i
2
o2
ok
o
L%
o

2,
o,

wje} Eewo] AQrka BekEh wa B

Azke) BEW AFow v AR}

B2 QA o] tholele] ko] AN 4
AEDEZEERE TEE

] A9 Bl Sl e o vl A

o BelE e sold shgol Huw

31 AghlolzItia wrekar)

I

b oX
ox
(m s

-,

=

[e)

z o
o o
> o
Ooﬁv‘ﬁrﬂ
S

it
of

Detail "R

-Detail “R-

Fig. 5 Measurement position of the piercing section
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