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Abstract
In this paper, tension tests and formability tests are performed to construct a database related to mechanical properties
and the formability of the AZ31B Mg alloy sheet. A forming test with a hemi-spherical punch is conducted at varying
temperatures to establish a forming limit diagram. In order to verify the applicability of the analysis using the
conventional flow hardening model, a finite element analysis is performed on the hemi-spherical punch forming process
and the results are compared with experimental ones. The study investigates problems involving a computational analysis
that does not consider flow softening of the magnesium alloy at elevated temperatures.
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Fig. 3 Stress-strain curves from tensile tests (RD)

Fig. 1 Shape of the specimen for the tensile test
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Fig. 6 R-values of the AZ31B Mg-alloy sheet
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analysis when failure occurs

4.2 HEAHA A

Fig. 11 o 48 JgRAFHAZ &3
sgol B4 E AXNYPS AWl Fo) wet
EAST she] wAYE BAPYE

Mg 2zt FAe 2§ R v AHsta, A
& A" ANYAAA FaAstd AP
A A3E vustdch Fig 12 9 Fig. 13 o z+z}
HAF FHY FAREE BEE vasAc)
Ag7t 7HE73s E4E Hole 100C o

T #A35H4 %ﬂﬂ‘?iﬁé% E% A1E 3} Aol

200°C o] A$ee= sz*—M % =
e AL FAE 4 duh 39 Fadql
o2 ARG 5279 FHol oy E HE
E 4 ded, dde As 2ddY A FHAZ
Aol 93 7tFAFE zSA] EIgern=
27t AT Aoz ddE AT fAS
Aaxe 23 713ddE 28 A8 BH =
43 "e el sidto] e sy
54 8
B =FdAE AZ3IB vlauld €8 249
2AAE S 3 BAGS 7] Y8t A F



AZ31B Fawal 4uud 7224 49 © 4 47

O pawesm) o 2 fReadde fgsided, 1 A3E o
R [ vt o 23 24,
g | . el () g TRAxANA wtads FF B4
g wf *EeMETE S o AFAY 2 HEH APe FPsd 77
g & 4 Bge Tt L1048 2AdAE o
= e sdgel BARE e FANYD, ALYy
o Pt oA Hol: A AsAAe] LY 9
L asemm A AMEL BAF & YT, T3 74
(a) 100°C ¥ 70N 2= dste] wel mlA zz 9
W52 Qdste] R gto] Basts E4L 1Y
B e i Q) Sedd Y FRaadae S
o] oAb oml, AugH AnE vEsdT L04Y =
I v A AolA] Al@ATst ol RIsgon, S
2o - x71e] gy Tdo] oL W Ase] B
£ wael BAde] 949 Faglow 2459
’ o V&S W84 JEL AHEE AREY
o A8 oz slavlg §F A9 L7143
Punch Sroke(mm) & ANy ot 22 WY ¢ AU
(b) 200°C
Fig.12 Comparison of the punch load vs. punch % 7

stroke between the analysis and the

experiment &= °4:11—'C— 2010 A7 HEE A 7] &l AL &
APo R FRHYH, BANEEN PA=Y
L=
_ 0.05
8 12
@ 0,054
£ 0104 . . .
£ o —— Ana.(w=25mm) [1] H. Takuda, T. Morishita, T. Kinoshita, N.
020 Z.ZTLQEZZEXQZ??;“;) Shirakawa, 2005, Modeling of formula for flow
025 . Eiﬁixﬁim stress of a magnesium alloy AZ31 sheet at elevated
4 Exp.(w=175
-0.30 ; . . i : mm). temperatures, J. Mater. Process. Technol., Vol. 164-
0 20 40 60 80 100
Distance from the Center {mm) 165, pPp. 1258~1262.
o 2] J. Liu, Z. Cui, L. Ruan, 2007, A flow stress
(a) 100°C . .
o1 formulation of magnesium alloy at elevated
temperature, Proc. NUMISHEET2007, pp. 1319~
= 1324,
5 oal S prawezsmmy (3] H. Y. Kim, S. C. Choi, H. S. Lee, H. J. Kim, K. T.
% oa] h 3 j/’ A R Lee, 2007, Experiments for forming limit diagram
£ W . Eﬁﬁfﬁiiimi and springback characteristics of AZ3IB
044 - = .
Exp.(w=175mm) magnesium alloy sheet at elevated temperature,
TR e s @ e Transactions of Materials Processing, Vol. 16, pp.

Distance from the Center(mm)
(b) 200°C
Fig.13 Comparison of the thickness strain between

364~369.
[4] Y.S. Lee, Y. N. Kwon, S. H. Kang, S. W. Kim, J. H.
Lee, 2008, Forming limit of AZ31 alloy sheet and

the analysis and the experiment strain rate on warm sheet metal forming, J. Mater.

B LNIIIHH R /M 17H HMTE, 2008/471



BAZ - 715 - AT - DA olFE - o] 2 AV F o8

Process. Technol., Vol. 201, pp. 431~435. [6] S. R. Agnew, O. Duygulu, 2005, Plastic anisotropy

[5] S. H. Kim, H. W. Lee, G. A. Lee, K. T. Kim, S. and the role of non-basal slip in magnesium alloy
Choi, 2007, An experimental study on anisotropic AZ31B, Int. J. Plasticity, Vol. 21, pp. 1161~1193.
tensile properties of AZ31 Mg alloy, Proc. of KSTP [7] LSTC, 2003, LS-DYNA Keyword User's Manual,
2007 Fall Conference, pp. 149~150. Version 970.

472 /B2 A I3 X|/H 17 HM7E, 20084



