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A Study on the Experimental Evaluation of AZ31B Sheet
Formability with Circle and Rectangle Shape

K.T. Kwon, S. B. Kang, C. G Kang

Abstract
Since Mg alloy has many attractive advantages among the practically used metals, many researchers have been studied
to develop useful process and material. The crystal structure of Magnesium was hexagonal close-packed, so its
formability was poor at room temperature. But formability was improved in high temperature with increasing of slip
planes, twins, dynamic recrystallization. In this study The formability of AZ31B magnesium sheet is estimated according
to the variable temperatures, forming speed, thickness, blank holding force. The results of deep drawing experiences show
that the formability is well at the range from 200 to 250C, 20 to 60 mm/min forming speed and 2.5 to 3KN blank holding

force.

Key Words : AZ31B Magnesium Alloy Sheet, Deep Drawing, Microstructures, Thickness

.M E
Balg GEE TEE 24 A= F M

Heo W3R, 03, F2A, J1A7FEA, AF
T4 Fre R AR 540 78 #4717,
AAANE AL 377, 2E2HALE, T8
& 487171 5 FWE Eobl F&H vk

1990 258 7] Lg9 FAIA AFA
H7)7kA e WEE Zastes FAHI 34
of I¥sigo] ma}t dn ML A3 A 4%
37} 74 A gte g AANHEA, F2&
5 As F HAFA vadsisl AEA
FEEA Sy

A ARRES vtaveds
FF ATESG A A, 29
LFskEd, ¥ QA o

$ Fz2P) Yu, +5¢ B

1. 2Aoietn g3t 71458y
P AITY A87E£9TY

2.
# AR BAAA SR 714 F 84, cgkang@pusan.ac.kr

- 250 -

% ol Aol Fe B ohie AME Fa
A £ g F 7YY AAEE A3ANE F
ATHI].

L= e

Ao 2XHE A7 FAEL AHRE, 7E
o) Fz Bof ¥vk ol B 4y &) e
Wgo] ZA F7stx Jrh 53] E. Doeges <
a2 F/59 vtade ¥F(AZ31, AZ61,
MN150)& 27toA 434 A7 & 8t &
oA HMYPFET] WE AFANFL S Uy
g &5 §% S99 vAE 9¥S 1E5d
HYE £x7 WE2W Ao ¥y Eo Fadre
AL HgeoH, 27 933 4=298 F334
z}zyo] 44L& vlastgitHz2). Fuh-Kuo Chens
2 AZ31¥F BAE ALY 2%, IA FAol
A4 JEZo A tiHE IFS AT
st th 27 AFAE L F3ho] 200TolA G4l
&o] 2A F/FTOE AL FAFH 1, @9

Lo

w



PHAAWR, BATIED) WE HY4L
AFAATH] AR 712 ATE BHY 24

0 vtadle #F9 938 T Aldde) aE(E
Brel B 438 Prtel A3, AA A A
F7 Zo] o]P(EM) L& B3 Fejo A
of #F AFE BEr)
olo] w} B AFoME MAAZT =L I oA
1 dFste 93 == ALY Y GE(ER)
FAol th3k rladle AZ31IB 59 A3A 9
7= g¥ d=E Aox Aay TEI 2ol
ol B AgAEFE 1#ste 93a Az
Fo oFH(E M) HFFE T AHIATFozH
ek 4o digk wlavlg AZ31IB §E9 A
P4 AFsgh

2. A8 YHY

Age] AlgE =g Ane AR
50TON #¢ Z#2olv, HAgbe]l 9s] {<
A% 4 9. Wi dAvie B33 4
H fol FEHe glon, #X)9 g9
230 e} E2F3 9] Ao 753
Fig. 1o} 943 9 A7y 5 J4L S0 43
ate Ad9 MFEE Jepgdch 230 Al4m
AAE 04mm FA Q) wlavl$ AZ31B TAE A}
sttt 284 FHEA slHE AYsd =3
< 7t4sta, §388 B8 AAE stdsdd.
o A -3k e ddAE RRAse g
Tt AW EAHE P 98 2 Ao ¥
A ol AA9) Ao R Fol= BIE gL
SmmZ A5 EAIE AUTOCADES o] 43
of 4% F Azhge) bigk 2zt 9y Bgas
AASt, & 98 2938 3y PHoez 4
Aste] doje] Aty EYIE AU
AY T4 WS Table 19 eI A A9
tho] Alele] FAE 424 FAI9 20%0]H, L&
oA A el Azlg s Ao WAE] Boron-
Nitrate(BN) Spray2 o|3 2 &&3}%c) A 2
T 200, 250, 300, 350, 400, 450°C, £ X 20, 60,
100mm/min .82 APt ®A o7 vtgL
PEol L Zolz =Ho AMRE J-E%o}&i
r=lmmZ AAsH o Fig 29 A8 Z#}S B
ol d7t2e dX IYER Jd FgEol,
L=2mmE TR Ag AE @I}

¥ o&l e
(M o oM

lo

o

- 251 -

Fig.1 Schematic diagram of deep drawing

Fig.2 Shapes of cups after drawing. (a) ry=lmm , (b)
r,=2mm ; 250 C-2.5KN-60mm/min

Table.1 Conditions of deep drawing experiment

Punch shoulder radius, ry(mm) -1, 2
Circle Rectangle
Punch diameter, D, (mm) ) 1975237
(width X height)
L 21.0%25.0
Die diameter, Dg {mm) 25.2 (width X height)
Die shoulder radius, ra(mm) 2

Velocity, V, {mm/min) 20, 60, 100

Temperature,(C) 200, 250, 300, 350, 400, 450

Lubricant Boron—Nitrate(BN) Spray

Blank Holding Force, BHF(KN) 2.0, 2.5, 3.0

Blank Size 100x75{widthx height)
3. 48 ¥ nF
Fig. 32 #X o7 w73, £33 £98, &%

L | E}% A% Az} o]t} Fig 3 (a) r,=Ilmm¥%
e 2 9A] oA WA Hxgd I
Foz & 4 -—*,-501} @A glo] dhdko] A3}
Row, (b)r,=2mm¥ W= X 200~250 T T3,
20 ~ 60 mm/min®] F7HolA UZEF He H A
go] 7Hsetadth

Fig. 45 A 2E=z2Fd W& 7178 MNA:E
UeRd Aolth Fig 4 (b) r,=2mmol A & £ 910l
2o 44 A3t Yo Q3 2= A g
FF EEE #asH, A2 L oy 2
ToA AZAA 2 AR Bl o A9 A



g AA7HEeE 20073 FASEAE =&

2 300C ol% 71F8o]l 43 FOJEUD (a)
r=immoll A& 3ol 3mmoll ErlA o] d
oji} §tFo] #AAde AFL Hojy, HuEy =
o] 7} Hsh} 2=7t B5E84E JFHo 4
e A% TYsith

Fig. 5 A%< 57 ¥3g 2x¥2 Yehydd
Fig. 5 (@t 23 I FAFL 71Fe= U4F
o] F74 W3E Jeidch #@x oA 9 tho] of
A G A FAZL grelAH, 2wt A5eE
A FAZF 8 gkl At aEm ¢HE R QoA
a9 FEHo02 {F9o] Y&X Yol ulgx 1w
o BA o34 AHe F7 ws 9 4sa
Fig. 5 (0T A48 39 FHASS 71¢e= ¢
£ T WIS Jeldd #A olARodMe
T wgrl AeA @ston), tho] oA

B2 o] T3 22t A5E5EE 4
A FAZ 9 ol Ae AFE e =3
A% o] A9 F&Hoz fFYol Y¥H ¢
o} A7} F43] go} A}, sito] WA EH .

[Two shapes Success)

{One shape Fracture] [Two shapes Fracture}

g
>
>
>
>
>
8
1S

&

Punch velocity (mm/min)
a8
B
>
>4
-3
-
Punch veloelty immimin}
k] 3
o &
o o "
3 >
4 >
B
[ &

a €

-]

A & A x & a

r———— T ————y
20 25 308 W A0 4N

00 20 300 0 400 450
Temperature (°C) Temperature {°C)

(a) r,=1mm, 2.5KN (b) r;=2mm, 2.5KN
Fig.3 Results of defect analysis at depth 3mm
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Fig. 5 Change of the cup thickness at various
positions and temperature, (2KN — 20 mm/min)
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