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Formability Evaluation of Circle and Rectangle Deep Drawing Process with
AZ31B Magnesium Alloy Sheet

SHER

aEd? UHE’

*K. T. Kwon®, “C. G. Kang(cgkang@pusan.ac.kr)®, S.B.Kang

Lot AW AE s,

PRk el 7] A g -

S eEs|AA T

Key words : Sheet metal Forming ; Deep Drawing ; Punch shoulder radius ; Magnesium alloy sheet

1. M

ntadg e AlEe B S5AR vlE) v est
3, AAF AHE, s Has 2 ASE SHel
AR g ’“07} G et vk mhadle AP
AA A o= Die-casting & Thixoforming &4 o] FHFolu v}
Tl 9HAI(AZ31B) AIAFe] ubslE AR zﬂ AEe] A
3 7hsA, FE 2 B8 54 SHdA g vy
F 2 A 7]%011 gk ohFe A7t ?_”535]1 Atk
ATEFS 2 AZ31 FuolA 9] v AIEE
FA717] 9% AR Ode 2RdA Y] AP AT
o]Fo] om, HERY FAHANXNY ftaid)iS
f& ARAASI Mg Fael A WE 719l
F7F Zars] o] Fo] x| ol
T3 Tozawa £ AZ31l wlIdlGRA S o)) HX
9 2= H3IAY] AHEALS AFs P on Koga <}
Palsarn S Az31 HAE o] HX| 9 tlolo] JHE FH S
i =rdAes A ol we 49 AEAVE A
Tt th Koga &< whudlg e #Ae A 7heat Al
oy kel 5A4S Ao Aida & AZ31 dAE
of-gal] ol wWE r @I n @S Husa =Ry
T wtel Ax WEE HyHor eyl
Z|Ee AFe 938 E=E AMAE v X4 gt
AT, E AFolAe 938 9 AMEY F "HAE
ol-gate] IAHFS T W HAH “%iﬁe A A8kt

s,

rh

s

1_,

r:iJ
rob |

rQ oft L 099

k)

2 MW o Ny

I

ZIAA EAS e Y93 7 0.4mm AZ31 vl

X sankyo Aluminum Industry ol A =] =&t
2 Table 1 3 Zt}h AE %Et 200C,
250C 300°C, 350C, 400°C T F3ro = A A3}$1aL, Cross
head speed &= Z+2Z} 2, 20, 50, 100, 200 mm/min .2 A Xé &}of
0.0013, 0.0133, 0.0333, 0.0667, 0.1333 S-1 ] ¥ A slo] A3 &}
ATk A AFSE Al X4 E P42 ASTM ESO
subsize 2 #| 2} t}.

Table 1 Chemical composition (wt %) of magnesium alloy AZ31
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Fig. 1 Schematic diagram of warm deep drawing die
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Table 2 Experiment condition for deep drawing

2.3 Mg

_l

o
>(

oY (o
BN

Punch shoulder radius, rp (mm) 1, 2

. Circle Rectangle
Punch diameter, dp (mm) 24 19.7 x 23.7(widthxheight)
Die diameter, Dd (mm) 25.2 21.0 x 25.0(widthxheight)
Die shoulder radius, rd (mm) 2
Thickness, (mm) 0.4

Velocity, Vp (mm/min)
Temperature, (C)

20, 60, 100
200, 250, 300, 350, 400, 450

Lubricant Boron Nitrate(BN) Spray
Blank Holding Force, BHF (KN) 2.0, 2.5, 3.0
Blank Size 100 x 75 (widthxheight)

Al Zn Zr Mn Fe

25 0.6 0.20 Under
~3.5 ~1.4 ) ~1.0 0.005

Si Cu Ni Ca Rare metal
Under Under Under Under Under
0.10 0.05 0.005 0.04 0.30
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Fig. 2 Results of tensile test according to the various strain rate, (a)
Yield Stress, (b) UTS, (c) K-Value, (d) Work hardening
exponent (n)

32 250 wE HEZY MM "It

200, 250, 300, 350, 400, 450C -&%=olA 20, 60, 100
mm/min %, £33 Y Z(BHF) 2.0, 25, 3.0KN ¥ #X
o7 ¥4 S 1mm, 2mm = 2 do] 23S I 2%
HE A E ), Fig. 3(b)oll Al B S0l 200C, 250 CA A= &
To #dAgle] Aol FEqon, 300T o] e koA
o]l Aol Z HA Fdrt ol Fig. 5 oA &
Uxol 4 AARZ BPH sHom e AHHA A
2 el Axeta Arsdch B m2dx zdezl
Pz 2 Aze] Aziz Qg AXY ZA7F Fig 4 9
oA vERETE

L

Mo o3t Ay r]

o |o

g
=3
g

2
3

2
2

g

Punch velocity (mm/min)
&

Punch velocity (mm/min)

8
8

[+]

o

250 300 350 400 450

Temperature ("C)

(b) r,=2mm

Fig. 3 Result of defect analysis at BHF=2.5KN, T=250C, h=3mm
(O=Success; A=one shape fracture; X=two shape
fracture)
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Fig. 4 Relationship between punch stroke and load according to the
temperature at (a) r,=lmm (b) rp=2mm (BHF=2.5KN,
V,=60mm/min)
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Fig. 5 Microstructures of rectangle at position 4
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