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FEM Analysis of Plastic Deformation of Sheet Metal at
Rectangular Cup Deep Drawing

Yasuhide Nakayama™, Shotaro Okano **

Abstract

The plastic forming is most important process in industrial production. The deep drawing, in

particular, is indispendable for forming of vaious products. The forming efficiency of deep drawing is

depend how various factors are controlled so that the decision of forming conditions becomes compli-

cated. Therefore, numerical analysis is effective to estimate the optimum conditions of processing in

deep drawing. In the present paper, the process of rectangular cup deep drawing has been treated.

The behavior on plastic defomation of aluminum alloy sheet in the deep drawing was evaluated by

numerical analysis. As the result of this work, the stress at the punch corner rises as the aspect

ratio of rectangular die hole becomes large. The flow of blank at the longer side of rectangular die is

remarkable. It is guessed that the efficiency of cup shape deep drawing is influenced by the protruded

size of blank from die hole.
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Tablel. Shape of punch and die
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Fig.1 Schematic view of punch and die

usEX

Fig.2 Finite element model



FRLRAC O TS 3B 0F 2 WIPEZE AT (il - R ) 73

& =576 (0.015 + £,,)"%° (8)

B, YU RE =7GPa, R7 Yty =0.33, BEE
%5003 0.162 & Lf: AT, U2 mEEDENIZ
L AT TR DEFARIZH N BIE T OB L AT~
étb,%hm_tgbbﬁzﬁﬁ%&mmm10Mmﬁ
1.5MPa, 2.0MPa & (b EERRE, A4 A7UBKRE 1.0
BLO L5 OEFLOARER D NI OB REREMEN
{To7-.

4. HREFREMBIER

4. 1 WBRHE 1.0 ETILMBHER

Fig.3 ~ 612K 1.0 DEF BT, LbfAE
J£%ZNEN 0.5MPa, 1.0MPa, 1.5MPa, 2.0MPa & L
B AORYIEASmERYT. LM E ZHEN 0.5MPa
DIFEERWVT, BEAS BN A A RARAKEL @D
ATED, IMTELRELSRoTWS. £2, Lbffs
Z N 1.0MPa 8 L O 1.5MPa OEF /BT, 28
CFREMOBAENMEL, MILEHRBFTHHZ LN
Do T,

ne. 66
Tine: 1.650e+001 X

3.993e+002
3.598e4002
3.203e4002
2.808e4002
2.413e4002
2.018e4002
1.623e+002
1.226e4002
B &.320e0001

H 438524001

H 4.357e+000

oot s ;

Fig.3 Distribution of equivalent stress
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Fig.4 Distribution of equivalent stress
pressure of blank holder 1.0MPa)
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Fig.5 Distribution of equivalent stress
(aspect ratio 1.0 pressure of blank holder 1.5MPa)
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Equivalent Von Mises Stress

Fig.6 Distribution of equivalent stress

(aspect ratio 1.0 pressure of blank holder 2.0MPa)

LUFD Fig. 73R 10D & E 0 & 4 ZAFHICBT 5
meﬁkh/?ﬁbL%a®%M%rLC%D Fig.8
ERCTFREEICB T AHESS R FHLUIALEDOR
%%%LTV

500

=

=1

=
T

Equivalent stress o (MPa)

L5

o

=]
T

[

=

=]
T

=
=1

0 10 20 30 40 50
Work distance of punch  {mm)

Fig.7 Equivalent stress at die corner
vs. work distance of punch (aspect ratio 1.0)
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Fig.8 Equivalent stress at punch corner
vs. work distance of punch (aspect ratio 1.0)
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