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A Study of the FEM Method on the Clad Sheet Metal Formability

T. W. Jung, Y. S. Lee, D. Kim, M. Y. Hoon

Abstract

The Clad sheet is made roll-bonding process of the one or more material with the different property. Good
formability is an essential property in order to deform a clad metal sheet to a part or component. In this study,
the mechanical properties and formability of a Mg-Al-SUS clad sheet are investigated. The clad sheet was
deformed at elevated temperatures because of its poor formability at room temperature. Tensile tests of the
each material and clad sheet were performed at various temperatures and at various strain rates. The limited
draw ration (LDR) was obtained using a deep drawing test to measure the formability of the clad sheet. A
finite element (FE) analysis was performed to predict formability of the cup drawing product, one_layer

model and three_layer model.

Key Words : Clad sheet metal, Warm forming, Limit drawing ratio, Deep drawing

1.M &

= ¥A(Clad sheet)™
A2 3tdq JHE FEHERAZ ¢
A7 Aoz AFA FFAA 7}7‘ AEF
W87 Fol o2V AA theFsiAl AMEH I
o gdd FEAEZ 47 o889 744
2 2 **63*3" &g A7171 As AAE 2
T 3% HF AFstd AZE Aot

A 8=l e U= dAY AL
AZg, EHES, dadAdo] Hold ¢5vsd
WEAd, dakd, yastad 2 uldAdo] Held
2€dds 29dS AT SUY= BA7 Fol
Ag Hojxln Q) zEyY AR BE FUE,
Az AF oA AFs digd Far FoF F
o wet 7]& SUS-Al BE SUS-AISUS 3=
HARY 7h 9 Axw 24, auPE 59
EAL 1383 Y= wAd oig Jd77r 98

L EA=y

okl

el
=

A

Z

1. ¥Z71AG+Y 24 AsETLE
2. Fddga
¥ AAAZR}: o] G, 1ys16688kmait.re. kr

e R

- 399 -

A Fch wetA At A, 2uFdE 2
1 A2 MgE FEFAZ SUs-Al-Mg 9=
BA Aol IPH 1 Aot 2]

Mg 2419 A9 &Xo wat dPgdol B2 4
g ute JA4L B2 APIFAEY I+ 2
o] o) BAE uf glon FoA & AH
oz Qg o)y dbolA AJFo] ojFoR
th, Mg 219 HF 4P 2=E 200-300CE @
T A7t RuEI YUt [3~4]

Zd= B AYH 4P(RFH == A
A zz)spel dis odd Axe dExde
2 gy A77t olFolXn oy A4F Y
W (FEM 3]4)o] ddAe a7 A7 #5¢
AARoltt, o= FI= wAlo AFY A B
AaA(FAo A2 EA DaaZ ¥4 & Ay ¢
A %9 EA Daadte Aol7t o 43 A5
o] o]# 90 A F Z+ 249 EA Daag 7]
7} ot [6]



At @A BAdA gH= BA9 A9F A
< 53 2x9 ¥ ELE(Strain rate)oll WE E
’d Data® Ao A E(Elongation)o] ¥ 2
E 734200~300C) oA AFR =2 Y (Deep
drawing)d 8& AASY AP € A4 =29
H(LDR)& ZAFSHATH.[7]

2 dFdAEe E9= A9 48 4L 9
g WYYes FY= BAE dYd 2AZ Fo
One_layer2 A% A& 3 dgen 9=
VA E Micro cuttingZ] & 0] 83t HAdg ¥ e
23022 2+ 2A4E EA DaaE T3I5loH o]&
Three_layers 34& 3 31t 4 AA9 £
4 Data®Z Three_layer 3% 3|45} Clad sheet A
Data® One layer 4% A& {3 224 4 =
Z 3% (Forge 2008)& o]&3ld 48 =294 A
d A4S FYsAen dA d¥de AIE

x

v - A8 T
2. &4 ¥
2.1 8=
B Adgd AMgE AAEE  SUS430-A13004-
MgAZ31 EIH= FAE AHEdgen, A

SUSE, 37 AlS, sH7o] Mgd 1 43
Faoz AFsigorn GHE U= wA F
Ag 54 )& A3} SUS (0.98mm), Al (1.24mm),
Mg(1.63mm)2 ZAFS AT} Micro cutting”] & ©]-4
g 4 2AdEE 49 e dg T 249
7%= SUS (0.94mm), Al (1.08mm), Mg(1.51mm)=
SR HA

[Cutting 7 23]

[Cutting § AA]

Fig. 1 Section of the clad sheet and Specimen
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Fig. 2 Tensile Test Equipment and Specimen
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Table 1 Tensile test condition

Tensile test condition

Gage - length 20 [mm]
Thickness 4.0 [mm]
Temperature 200,300 [TC]
Strian rate 107,107 |/s]

(a) Each material tensile test results
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Fig. 3 The results of tensile test at each temperature
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Table 2 Deep drawing test condition
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Table 3 The results of deep drawing test
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Fig. 5 The comparison of deep drawing experiment
and FEA(Three_layer and One_layer)

- 401 -



4. 8 E

2 d7oME 9= B9 2448 AFANE
54 2 AFE 249 AFANFEH 9 HolHE
T - FAa 9%5F =29 4¥73 FEMIA Y
T3 =29 Fo] € T WUIE AL
e ZE Z2ES 4.

(1) €= BA9 Z 248 32 AF AP &
3 2x=F7te] wel A AF B #As
B 2EF7t ue} WP Eo] FIt FE U &
T ANOe Y Clad sheetd B9 2% F71o wad
W Eo] ZAde AFE Jehgith

(2) 9483 =29 4¥L F9A Ed9= BA)
9] g4 ==29u]7} 250Co A 300C FIHolA]
2.0 +EY& &9 9.

(3) Three_layer 3% 314 A3} One layer A48
AAE vus A AY T g gt
o] Zol7} AUy HdPFwol E A9 HIYA
o] FAIEE #AddAon ol HE F A9
Hgol fA¥ 4% Clad sheet®] E4 Datad A}
£3l9 One_layerE YA oZo] 715TS Q)
g+ AU

ol Bt =

FF EU9= BAS FFHE ndste sus-
Al-Mg SHE B A o & 4374 49
4 e B A77 1YL Aot}

% 7]
g d7E REAAZEAY A9 Ypoz

sHgYon oo AR AARA FA=YY
o,

- 402 -

28

[1] H. Y. Ryy, J. H. Kim and J. G. Ryu, 2002, “A Study
on the Drawability of Clad Sheet Metal(STS304-
Al1050-STS304) by Warm Draw Die”, Trans. Mater.
Process, pp. 136~143,

[2] J. H. Jung, Y. S. Lee, Y. N. Kwon and J. H. Lee, 2008,
“Forming Limits Diagram of AZ31 Alloy Sheet with
the Deformation Mode”, Trans. Mater. Process,
Vol17, No.7, pp. 473~480.

[3] K. Iwanaga, H. Tashiro, H. Okamoto, K. Shimizu,
2004, “improvement of formability from room
Temperature to warm temperature in -AZ-31
magnesium alloy.” Journal of Materials Processing
Technology

[4] Fuh-Kuo Chen, Tyng-Bin Huang, Chih-KungChang,
2003, “Deep drawing of square cups with
magnesium ally AZ31 sheet.” International Journal
of Machine Tools & Manufacture Vol. 43, pp.
1553~1559

[51 M. C. Kim, Y. S. Lee, Y. N. Kwon and J. H. Lee,
2004, “Deep drawing of AZ31 alloy sheet in the
awrm forming temperature” Trans. Mater. Process,
pp.47~52

[6] N.Kanetake, H. Saiki and T. Choh, “Effect of Tensile
Deformation on Mechanical Properties of Particle
Reinforced Aluminum Composites”, JSTP,Vol. 36,
No. 412, pp. 535~540, 1995.

[7] Y. S. Lee, T. W. Jung, D. Kim and Y. H. Moon,2009,
“CAE FOR WARM DEEP DRAWING OF MG-AL-
SUS CLAD SHEET METAL”. AMT2009.



