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Evaluation of Mechanical Properties of AZ31B for Sheet Metal
Forming at Warm and High Temperature

D. K. Choo, W. Y. Kim, J. H. Lee and C. G Kang

. . Abstract

In the present study, AZ31B sheets has a bad formability in room temperature, but the formability is improved
significantly as increasing the temperature because of rolled magnesium alloy sheet has a hexagonal closed packed
structure (HCP) and a plastic anisotropy. In this paper, after tensile test in various temperatures, strain rate, show the
tensile mechanical properties, yield and ultimate strength, K-value, work hardening exponent (n), strain rate sensitivity
(m). As temperature increased, yield, ultimate strength and K-value, work hardening exponent (n) are decreased but strain
rate sensitivity (m) is increased. As cross-head-speed increased, yield, ultimate strength and K-value, work hardening
exponent (n) are increased. And according to the temperature, how change the plastic anisotropy factor R. In addition, we
observed how temperatures and cross-head-speed effect on microstructure.
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Fig. 1 ASTM sub-size specimen
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Table 2 strain rate sensitivity according to the

temperature
T(CC) m
200 0.084
250 0.127
300 0.132
350 0.165
400 0.499
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temperature

BA AYAA A Fibd FFS vAH=
FE &% UPAEE 2x7F Asd
stn 2459 2aA A% U &
400°C o449 =9 107 /sec ol 39

S JHAYE RS e

2

RA

o o o2
Y of o N & P

Fig. 4 B3 upe} o] 250 °
Ao olitAde] Atgtx 2E# A o]
2 BALYA BA olWH
© AR ddol EdES ¢ 7
AF7E 1 0)38LE Yolx]E 300°C ojAte]
oA Aol dol & Rolgte A

ATH9].

yo M TS
FOE
-r:‘Tn

of

o
©
1S rfo

Ravg 'Va l u e

0.8

0 160 2(‘)0 360 460
Temperature (°C)

Fig. 4 A change of anisotropy factor R , according
to the temperature

3.2 DN =2

Fig. 5, 6 & ALZolA 741 8A Hole F-Fol 3
ol dojd RiEoltt AlHe SdFE
o AvkE st FEEv|FLoE FFHF Ao

(a) 0.033* (b) 0.1333°
Fig. 5 Comparison of microstructure at different
strain rate (Temperature 200 °C)

Fig. 5 9 Fig. 6 9] () A& £AHE 2E W

- 258 -



E %7} ZU1 o weEl 2R Y] FFo=
A A& E 4 Uk

Fig. 6 & E¥ 200 °'C 7} & 2%7}
utel AR Hol A% e A
deol LxdA AHAAe] %_TOM
Atk AFA &= o)dAe =7}
upe} oha] Aol AHFFh 200~300 “C Ake]el A
AFAES B8 A9 71AH Ao FAFA
Wake o] f7t felA B upel Zeol A A
AR o Z Q3 A dle e S ¢ F
pi=

nr o

A
s
T
t A

AR
=

UE

(d) 400 °C
Fig. 6 Comparison of microstructure at different

(€)300 °C
temperature (strain rate 0.00133)

4. 2 B

2 drelMe 9y oz AZ31B o &4 7+
o]Fo] 2 e 200°C HE 300°C Alo]¢
LX F7A olfex 1 o] X<l 400°C
7 9] WA AHE £ DYsio] 7AA
Aé;dg. OLO}-EJ_ ]kﬂzzl_,] 31].7‘:1—2. E-_g}_o;} t}:}§}_
9 - dopslqltt o2 QlEd Ay % 7
kol EHGP Age] 23 d7 ZAA AP 7
ol BRF BAHAE FHIHUT. AFE AHE
oF ﬂalfsﬂ 5y gy g

() &5, Hd AFSE, Kvalue, 713 73
A5 n gk BF 227t Z71hel ulegh ytolx
3 EEVE F e wE FolRe ¢ 4 Ux
]H)—H Ocl)\]

%7} F7} ol whe Algoh

L.

o|

9918

ok

O

Fo

o5

- 259 -

() ZEAARE 227 5l wet 2A4H
A 2717k BRste A& B 4 3L, 200 °C
Zol HA AZAl dojue RS #HY ¥
Atk o]z U3 7FE AE A7 HoiA|,
g NPE Aede § A8 dHE
€ ¢ F Ut

gy 2

)

%7
T FotER NARA 7 FAHETA
ATAE S Aol o] Ay on, ofd
=¥yt
% 3 2 8

T. Morishita, H. Takuda, T. kinoshita and N.
Shirakawa 2003, “Flow stress of a magnesium
alloy AZ31 sheet at elevated temperatures”,
Proceeding of the 54™ Japanese joint Conference
for the Technology of Plasticity.
E. R. Jete and F. Foote, 1935, J.Chem Phys., Vol. 3,
pp. 605~616.
T. Obara, H. Yoshinaga and S. Morozumi, 1973,
“{1122}<1123> slip system in magnesium”, Acta
Metall., Vol. 21, pp. 452~457.

4 A, L4+, K.Osakada, ¥317], 74,
2004, “Az31 wlaMlg ¥ w9 71AFH
54971y, 2004 A% FF237HEHE &

Algt=dl 8=+, pp. 53~56.
E. Yukutake, J. Kaneko and M. Sugamata, 2003,
“Anisotropy and non-uniformity
behavior of AZ31 magnesium alloy plates”,
Material Transactions, Vol. 44, No. 4, pp. 452~457.
F. K. Chen, T. B. Huang, 2003, “Formability of
stamping magnesium-alloy AZ31 sheets”, J. Mater.
Pro. Tech, Vol. 142, pp. 643~647.

oW E, AFA, olFF, 2004, “AZ31 Mg ¥
=9 7HE xde wE 1 A3¥Y A,
2004 U st 2A471383 #A8edde
7}, pp. 80~83.
ASM SPECIAL HANDBOOK, 1999, “Magnesium
and magnesium alloys”, pp. 27.
A, AEE, 2002, “24 7EH A7, pp
35~36.

(1)

(2)

(3)

(4)

(5)

in plastic

(6)

(7)

(8)

(9)



