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Influence of Die Design Variables on the Sheared Surface in
Shearing Process of Sandwich Sheet Metal
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Abstract

In order to invstigate the influence of die design variables on the quality of the sheared surface in cutting of sandwich
sheet metals, the cut-off operation is carried out, which is the typical shearing process in sheet metal forming technology.
For experiments we made the cut-off die which can be easily adjusted for die design variables such as blankholding force,
pad force and clearance. The sandwich sheet metals considered are clad304(STS304-A11050-STS304) and anti-vibration
sheet metal. The shearing process is visualized by the computer vision system installed in front of the cut-off die and the
sheared surface is measured and quantitatively compared with the help of the optical microscope after cut-off operation.
From test results it is shown that the shearing mechanisms are different according the material of which sandwitch sheet

metal is composed. The influence of die design variable is explored and we found optimal conditions for both sandwich
sheet metals. It is expected that this investigation can be utilized to get the better sheared surface.
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Fig. 1 Sandwich sheet metal
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Table 1 Mechanical properties of sandwich sheet

metal

. Tensile .
Thickness Elongation
(mm) Strength %)
mm
(kgf/mm?) °

Clad304 sheet

2.0 33.1 66.5
metal
Anti-vibrati

RRVIDIEHON 1y 1og 78.6 42

sheet metal
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Fig. 2 Cross-section view of cut-off die
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Table 2 Experimental condition for blankholding
force and pad force in cut-off operation

Condition Remark
. Blankholding | 10%
Holding force
force 20% Clearance

(percent of

5% 5%
shear force) Pad force

10%

Table 3 Experimental condition for Clearance in cut-

off operation
Condition Remark
2%
50/" Blankholding
Clearance ° force : 20%
10%
Pad force : 5%
20%
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Fig. 3 Shearing process of Clad304 sheet metal
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Fig. 4 Shearing process of anti-vibration sheet metal
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Fig. 5 Comparison of thickness ratio of each lami-
nate in cut-off operation
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Fig. 6 Comparison of burnished area ratio in cut-off
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Fig. 7 Comparison of thickness ratio of each laminate
in cut-off operation
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Fig. 9 Comparison of thickness ratio of each laminate
in cut-off operation at various clearances
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Fig.10 Comparison of burnish area ratio in cut-off

operation at various clearances
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Fig.11 Comparison of thickness ratio of each laminate
in cut-off operation at various clearances
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operation at various clearances
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Fig.14 Shearing process of anti-vibration sheet metal
in case of clearance 20%

4. 4 B

i
e

i o
ril =
i
Ao
ol
o<}

FEAl Agae

o)
o

=
o St s
m}fz‘(’mel"‘& :; O}.\'I.
e oyl T oLow sl
o — o fo
Imm—r‘
rﬂ,l;ll
=
o
.Emlm
2
\J‘AA
o

o

gate o] ofF
o e WAYE

oo

SRk
@ ¥33E99% A=ye U
2% ARgR] 4G APAA
dede Rad nAe dge 27

42 /B8B83 /M 14 M 1Z, 20054

AEZ - Ao

o] §BE A& EFAETDH 20%, H=H
%Y W I Aoz vetxiet

3) Bl mE Addges Y= F
Al 2% W WE-A e BEol Modx ddwol
Mg 2 Aoz JEdTh

@ B4 g dadyeld Addde 54
2%d o el M FEIAR FA 5% &
Had | 2 Aolg Helxe denh 13y §

A 10% ol 4 dgiE daRe] & AolE RBolA

5ol gatwe] Azt FA

o] Aue Ay ol HRFATH

(5) M=9)x] Zgfr FEFHOZ Ho
TE AL

e e T

ric

HEAe] FFes el vd

ol
a3

of Hig) Avke Axt ddddAd Adve By
= stao] 50% ARl whA, Ae 10%olstE A

o} Aehd wigo] o} Re Hog uehdth
#1223

[t

(2]

B3]

(4]

bl

(6l

{7

[8]

HERE, BAR, 1977, EEHH» v 2
RERAE, B - T, 8 38 4. & 432 3R, pp.
40~44.

HH OB, 1908, BWEHR. Trx ) L
T, 8 3948, F 454 3%, pp. 1102~1106.
g, BIEESR, 1992, HIRIR O flow
A BTN, @MW, 8 33 & % 378 5

pp. 844~849.
a4, B9, o}

AE3, 2001, A Y
o 9= ARAY FAAH =24
Aol B A, FIaACLE A, A 1
A Al 33, pp. 253~260.

ol FE, ol&Z, UEFTZ 2003, "AAR FHY
47 7bg 54 #g AP, dF4h400
A A 128 A 8 F, pp. 724~728.

AEE, 2%, A9, 2000, LI 4
ALY gt ARrbE A vixle 4%,

A LFes], 2001 Q= EATGsHE =T
3, pp. 523~526.

Fo5A, 3L, AFE, AL, 2001, W=
Aol &3 HUA fZErgY B4
Faassd, FI34247tEE A, A 10 @
A 5 3, pp.4ii~ai7.

F. Faura, A. Garcia, M. Estrems, 1998, Finite
element analysis of optimum clearance in the
blanking process, Journal of Materials Processing

Technology 80-81, pp. 121~125.



