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A Study of Forming limits of
Transformation mode of AZ31 Alloy sheet

J. H. Jung' Y. S. Lee*, Y. N. Kwon' , J. H. Jung’

ABSTRACT
Since the sheet metal forming of Mg alloy is perform at elevated temperature, the effect of strain rates related with the

forming temperature and forming speed and R-value is very important factor for formability and forming limits and deep

drawing. It is investigated that the effect of material properties such as various temperature, forming speed and strain rates

on formability and R-value of Mg alloy sheet in round cup deep drawing. Therefore, the investigation for process

variables is necessary to improve formability and forming limits and deep drawing. Also, the effects of strain rate and
drawbility were studied by the experiment. The temperature, forming speed, and strain rates and R-value are investigated.

Forming of Mg alloy takes consider into temperature, proper forming speed and strain-rate and R-value the formed parts

were good without defects for forming limits and deep drawing
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Strain rate (P ELE), LDR (A =29 H]), R-Value (14 =]4), Cup Drawing(F] ==29U)
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Fig. 1 Dimension of specimens for R-Value test

Table 1 R-Value test condition
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Fig. 2 Round cup drawing test machine.

Table 2 Round cup drawing test condition

Blank size P 117 l Punch size J ? 50
Temp.[TC] 100, 200, 250, 300, 400
Drawing ratio 2.34
Punch speed [mm/sec] 0.05,0.5,5
Heating time [min] 15
Test Machine ERICHSEN
Lubricant Griphite

Thickness 1 {mm]
Temp. R.T, 100, 200, 250, 300, 400
Strain rate 1,107, 107% 107 [/s]
Heating time 15 [min]
Gage-Length 20 [mm]
Measure Thickness Micrometer
instrument Width Microsocpe
Test Machine UTM
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Fig. 4 Appearance of cup drawn at each strain rate (300C)
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Fig. 3 Result of R-value test at various condition



Table 5 Height of cup drawn at each process

condition experiment

[mm]
Temp. 0.01/s 0.1/s 1/s
[c] [0.0bmm/s] [0.5mm/s] [5mm/s]
100 3.90 (X)) 3.61(X) 5.GY (X))
200 16.17 (X)) 6.55 (X ) 8,68 (X)
250 20.73 (X)) 680.35 (0) 60.52 (0)
300 2741 (X) 35.88 (X)) 60.04 (0}
400 26.73 (X)) 39.13 (X) 60.31 (0
o
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Fig.5 Temperature changes of blank during forming

stages (from furnace to final forming speed

0.5mm/sec)
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Fig.6 FLD (Forming Limit Diagram) at each strain
rate and Temperature

200, 250C, 300C¢ zHo2 4¥ A=
Ade AAsAD e 2L ARE 4S5
A%itt. Fig.6 & A¥ 2E 200CT, 250T

300C, WEE &% 107/s oA A gAES

27 Gehiih, A BAEE
j=] o
=

R dojuA] gL FES 71ELR dAx
TAE AAAT. A BAZANM B
LE7t EE5E FEYEN NP EY @Ol
2 Aoz yeha glol AgAel F2 Ao



Lehta gl

4.2 B
Mg TF BAY olg4 A%oh oy Aol
42 951 29 AYL AW 2T 08

3 2.
(D) Mg B2 QAP E AAE £57
LY5E dage] BA AT oy X
MHE S MESE 200CRE FUd
AT},
@ o A5 wad 4 Fawy
O ) 25 g SAYYE0 oA w
(s}

A [
—E\r

i)

e

ATt FRAATY Y ABATA9
712 AFArG Q) “I'_EV(}E 27} Funsion A8 7]
=72 e] AF Az A BAA dHEA AL
=AY

S
[1] Fuh-Kuo Chen, Tyng-Bin Huang, Chih-KunChang,

2003, “Deep drawing of square cups with
magnesium alloy AZ31 sheet.” International

- 382 -

Journal of Machine Tools & Manufacture Vol. 43, pp.
1553~1559

2] H94, ojdA, A&d, oA, 2004, “AZ31
“@194 2 Y= =20 @ A7 @5

2A7bE ekl A, AT sU S pp.a7~52

(3] B8R4, o], A8, o1- T 2005, "AZ31 &
w9 AgolAe dHE L ued A I
2478 A, FA e 3] pp. 73~77

f4] K. Iwanaga, H. Tashiro, H. Okamoto, K. Shimizu,
2004, “Improvement of formability from room
temperature to warm temperature in AZ-31
magnesium alloy.” Journal of Materials Processing
Technology

[5] A4, o]gd, A&, o|AH, 2005, "AZ31 &
9 2 A Oz =29)FAA A
g B A7 dFaArEEA, 34
&t 3] pp. 235~238

[6] A%, A9d, ofjdM, #&, o]FT, 2007,
"Mg @8 23 A HBA AF AN PF
= MY E Sx9 P FF2A7ETE A,
%ﬁlf—f}gtﬁﬁ pp. 279~280

[71 2895 HAA AlantZ a2 pp.370~383

(8] o184, AFZE, olFA 2003, "tV s
Ao 2 b= =29Add #F dF o=
a4 7Eers A, FAEU 3 pp. 117~120

[91 V.V. Karzhavin, 1987, “Problem of Fracture of
Axisymmetric articles During Multiple —step Deep
Drawing”, Allerton press, Inc,pp.96~101

(0] A%, A4S, HAE, AN, 4F5, WA
%,2000, "t T T=29) %15‘4 AAAE A
28 A g4 47HEEA, A 9 A A 6
=, pp. 117~120

[11] 253 1998, "953 X =29 879
FAY Za HAsgdd A 4PA A7
24473 R], A 74, A 43Z pp.393~399

[12] A4, AFE, FAF2003, g3 gz =
79 ARl 9% FAHALA FF A7)
32, A 128 A 735 pp. 647653

-—



