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Abstract Recently, studies have been conducted on weight reduction to reduce environmental pollution
caused by vehicles. Aluminum has 1/3 the weight of steel and is effective in reducing weight, but it has
a disadvantage of low strength and elongation. Almag6 is a new material with increased magnesium
content in compared to 5000 series material, which improves the strength and elongation through heat
treatment. A tensile test and forming limit test were conducted to compare the strength and elongation
characteristics of Al5052-H32 and Almag6. For materials with low elongation and high strength, it is easy
to fracture a gripped part during the forming limit test, so a two-quarter forming limit was completed
with a tensile tester using a new tensile specimen depending on the stress ratio applied to the material.
In addition, we applied Digital Image Correlation to measure the local strain at the time of necking and
fracture to show the range from necking to fracture of the forming limit diagram. It is expected that
it will be possible to present a basis for determining product designs that are closer to breakage than

before.
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Fig. 1. Battery cans for electric vehicles made by
aluminum
(a) Pouch type battery can (b) Round type battery can

Table 1. Comparison of Mg content and elongation
between Almag6 and Al5052, and AI5083

Al5052 Al5083 Almag6
Wt. (%) 2.1 ~ 27 4.0~ 49 58 ~ 6.4
EL (%) 14.0 6.0 ~7.0 7.0
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Table 2. Test information

Equipment Shimadzu (50kN)
Test Uniaxial Tensile
Test Speed Imm/min
Material Almag6, Al5052-H32
DIC Sensor GOM ARAMIS 6M (1Hz)
2. EHEQIEAIH

2.1 HEOIYAIA

Almag62] FEZE(yield strength) ¥ QI
S(ultimate tensile strength), &4 oW A%
(plastic strain ratio) 59| 7|44 E4& &1Ist7] 9
3 T4 0.5mm2] Almag6 BAIE Fig. 2 (a) & Zo]
Aol 0°, 45° 22|31 90° WFOE KS B 0802
Zof| g AlES AR I8 71E 5000418 &4
9 Aol EIsly] s A4lgo] =of A8HoR
AREE= Al5052-H32 &7E 59 FE2 = AlH A%
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Fig. 3. Engineering stress-strain curves of Almag6 for
three different tensile directions

Table 3. Mechanical properties of Almag6 according
to rolling directions

Fax oy Ours EL

INI [MPa] [MPal %]

o° 3064.98 368.59 489.95 5.80
450 2802.89 319.38 444.83 12.08
90° 3042.62 366.36 486.70 10.34
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Fig. 4. Measurement of strain in the longitudinal
direction and strain in the width direction

Table 4. R-value of Almag6 for three different rolling
directions

R
1.10

00
0.37

45° 90°

r-value 1.51 1.04

2.3.1 Almag6, Al5052-H32 H|uwEA
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Table 5. Mechanical properties of Almag6 according
to rolling directions

£ max Uy Iyrs EL

IN] [MPal [MPal %)

Almag6 3064.98 368.59 489.95 5.80
Al5052

-H32 1392.23 132.35 223.10 7.50
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Fig. 5. Engineering stress-strain curve of Almag6 vs.

Al5052-H32
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