A

ro
b
O

7}

ot

s3] 20089 % F 7%

SUS-AI-MgO| S TR o] E2

X

oM. Hel

L]
5

I, 3l

—_ o

C71=74

A Study on the Clad Sheet Metal of theWarm Drawability

Y. S. Lee, T. W. Jung, Y. N. Kwon, J. H. Lee , S. W. Choi

Abstract
The clad sheet is the sheet metal that joined the one or more material with the different property by rolling process. In
this study, it is investigated about the mechanical property or formability of SUS-Al-Mg clad sheet. The clad sheet was
formed at elevated temperature because of their poor formability at room temperature. The tensile test was confirmed at
various temperature and the reduction of strain rate above 250°C . LDR(Limited Drawing Ratio) was obtained through
deep drawing test to confirm the formability of the clad sheet. The FE analysis is performed to compare prototype

products.
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Table 1 Tensile Test Condition
Tensile Test condition
Gage - Length 20 [mm]
Thickness 4.0 [mm]
Temperature 100, 250, 450 [C]
Strian rate 10°, 1071, 102 [/s]
Heating time 20 [min]
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Fig. 3 The Results of Tensile Test at each

temperature and strain rate



Table 2 The Results of Tensile Test
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Table 4 The Resuits of Deep Drawing Test

Yield Tensile
Strain Elongation
Temp Stress Stress
rate (%)
(MPa) (Mpa)

1 251.46 312.87 11.5%

100TC 0.1 175.91 304 .39 13.4%

0.01 217.64 307.74 18.7%

1 220.60 242.52 13.8%

2507T 0.1 174.81 213.96 19.0%

0.01 168.47 194.79 16.0%

1 118.25 165.86 7.8%

400T 0.1 135.89 158.79 6.8%

0.01 131.15 166.25 10.8%
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Fig. 4 Deep Drawing Test Equipment

Table 3 Deep Drawing Test Condition

Parts

Blank Size

LDR

Holding Force ~ -

Punch Speed 3 3

Parts

Blank Size 0107

D117

LDR

2.14 2.3

Holding Force - -

Punch Speed -3 3

Test Heating | Funch
) Clearance
Temp. Time Size
Constant . .
onstant 1 s00c | 30min | 050 | 2.0 ~ 2.2
condition
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Fig. 5 FE model and Thickness distribution of
drawing part

Table 6 Chemical compositions of clad (wt.%) and
material properties

Alloy C Cr Si Mn Fe
SUS430 0.12 16~17 1 1 79.8~84
Alloy Al Cu Mg Mn Fe
AL3004 95.5~98.2 0.25 0.3 1~1.5 0.7
Alloy Mg Al Si Mn Zn
MGAZ31 93.6~96.7 2.35-35 0.1 0.2~1 06~1.4

Matenal data SUS430 Al3004 MgAZ31
Young’s modulus

(GPa) 200 68.9 45

Poisons ratio 0.3 0.35 035

Yield stress(Mpa) 441 172 190
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