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Abstract : Computer-aided engineering (CAE) is the broad usage of computer software to aid in engineering tasks.

It includes computer-aided design (CAD), computer-aided analysis (CAA), computer-integrated manufacturing

(CIM), computer-aided manufacturing (CAM), material requirements planning (MRP), and computer-aided planning

(CAP). In this study, the stress of mold analyzed using CAE technique. Punch loads were same difference

between 0.5 % and 1.0 % of clearance, but punch load was decreased according to increasing of clearance. Punch

load of pre-piercing process worked a little smaller than piercing process. Therefore, the hole of fine blanking

process is also more efficient to manufacture the true size after pre-piercing.
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Fig. 1 Model definition of piercing process analysis

for sector gear
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Table 1 Analysis conditions of piercing process for

sector gear with thickness 5 mm

No ’I;};ICZI;IEZSZ Clearance | Stroke | Punch corner | Guide

P & [mm] [%] | radius [mm] | Plate
[% tl

#1 05 0.025 &0 0.1 Fix.

#2 1.0 0.05 &0 0.1 Fix.

#3 5.0 0.25 &0 0.1 Fix.

#4 10 05 &0 0.1 Fix.

Table 2 Analysis conditions of piercing process of

sector gear for clearance 0.25 mm

No. Thickness | Clearance | Stroke Pun?h corner | Guide
[mm] [mm] [%] | radius [mm] | Plate
#1 4.0 0.025 80 0.1 Fix.
#2 5.0 0.025 80 0.1 Fix.
#3 6.0 0.025 80 0.1 Fix.
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Fig. 2 Analysis result with 0.5 % clearance (a)

(a)

Equivalent plastic
distribution [TC]

strain (b) Temperature

_61_



32 Zz|o{# 20| E HX| st

a
olo
it
08!
N

b o OB
2y,

R
ol o

TR o o
ofl 2
olo

2 qm ¥o
E

ol
£
%
o

( uu

Solo 8
olo
i)
>
o
o
ok
£
o
S
)
[o &

=

Sl
o 0

._Q rr o
)
oXx
0

2 oul
o
rlr

i)

z,
ok St
L

ol
1z
&
aj
ofh
1o
olo
1M
ol
il
ot =
oXl
o

A T <Y
oot O o (o Hr buoofh

oX,

2

AN

-1

o

o IR g O

:‘.":'031'&
N
N

@ —
b 4

TP AATE o
°JE, to] Zdlo

HA S SAA
€ Fig. 3 e
of o] HFH
290l 27t 05 % € o #A9 Hu ¥ &
2,500 MPaZ 45 At

ool 2 #A 5L Fig. 49 yehd niel
Po] 27 thHl SEjojd 2 05 %9 1.0 %2 &

Fgol 2A zol7h Qa2 & & Atk £3 &4

[

o

x
N

oy fo
%
)
N
)
o
[r
|
&,

£ ol
oY
=
o
W
B
o m

rir
)

m\l

D0
ol

A dvl FEfRaTr AdFE AT E fa
AT, HA o] 2ERT7} F7HIS, 15, 18, 24 %)3}
T A% ¢ F A ole 2Hfd2It Fe AE
MEERES] S712 A& ddstcd 289 9
of A dastthe AL & & ik wHA 539
TRE 37 7 SUth sAT FEod At Ay
= Adwe F4o] Asigor A FTods
= AAsf ok g

oAzt 27 A ol 10 %elstiE w2
dojds Wste] MAFYl T P P AL
% % e

Concentration
of stress

Fig. 3 Molding stress distribution between punch

and material with 0.5 % clearance
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Fig. 6 Load hysteresis diagram of punch according
to material thickness
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Fig. 7 Maximum stress of punch according to
material thickness
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Fig. 8 Analysis result of pre piercing process and
hole piercing process
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Fig. 9 Punch load comparison between pre piercing

process and hole piercing process
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