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Characterization of Superplasticity Using Cone-Type Bulge Test
Y.-N. Kwon, S. J. Lee, Y. S. Lee, H. S. Lee, J. H. Lee

Abstract

Superplastic formability depends on flow parameters such as temperature, strain rate, strain and stress, microstructures.
Usually, superplastic properties of materials are characterized with using a uni-axial tension testing. However,
superplastic sheet is formed under mutiaxial loading condition in most forming practices.

In the present study, superplastic characteristics of Al5083 alloys were determined with using both a uni-axial and
biaxial bulging tests. Spectially, cone-type die was used to achieve constant strain rate under constant pressure condition.
Even though constant strain rate under a certain pressure was achieved only approximately, a cone-type bulging test was
found to be quite beneficial to get a multiaxial formability of superplastic materials.

Key Words : Superplasticity, Superplastic Forming, Formabilty, Cone-shape Die, Bulging, Constitutive Relation, A15S083

1. M B A el BY¥ m 3 n & 27 WESSEE 1
BAF 2L ABAHAFE 4 @l BstYek
22 MPE 05To(Tw: $HEK) ©1Fe) 2 dino dlno 5
A R #EYS ey £ % ovou = omel " Ginel @
Fe GUEE Yot 8402 BT & ¢
o 244 W¥L Y= ARs g o s m ge] 05 °]3d F¢ 2AHUA
$ loum °)&te] WAG BAHY A/ES 1,}5}14401 vl ge] F W7 TolH w2 AWES &
neqN ZAY 4Y Sx7b duHes e 4 oot 2Ed Y. dwboz xAA HEY
542 ARG, 244 wEE Hast Fg9y & A4UH WESE AR 2e 4% a9
qe A 17 ol e 2 458 AT BFE FAFE A9t we AW, AFY A
g9} olok Atk 4 () ¥5 &k = 2HY Fo ds) 44 WIEHEIHAN FESH
7] 2 2Ed JEdE FOE EF XA ZF7he Jehdle 244 AREC] Bt wEhA
249 27 9 slAzdd wshh fdcke sbg 284 %S m Ao o feR Xl A0
atoll AbggL Ze wANel o3l WYY dPHe TARE
Zol o o F, H3)g UFF A¥
o= kéme" ) el werdsA 4% Agel A% uRel 2
B3A Bt

+ BRALTFY FHAFH
- GRYTIFATY TFWAACIEA

- 180 -



3
+
=
IA
&

oF

224 ARe AL Hrlst= dutzyal
= 3 Ame TAEA
FrEd AAste Wol AHEHI Ytk

* SHstoll A o] Fof

_!2‘,

_>i
te 4o © fE- oz

4e M Jde A

7 g7 "WEd oF FEstollA A 5A
Frkg gavl ot

B dFoMe 98y TS oL FEH
APANE S B Al5083 T 12 Wy EAHS
ZALSIGIY A8y S AMEE A HEA
44 o2 Ay A 4y A AHE §
3 Ao dAHF ¢HLE dL & U ¢yA
Ak webA Alzke] WE A4 TAje] WY
vy HAHTTE 244 And ¥y BEAL A
Wl $H-MyEsEE MEE HF Rols)
A BE F ek E dFodMe A% 9 HY§
55 dE A EE AA Y A15083 e HEE
A& ZAEE olg) A 98Y THE of
& NEY AgE dAEd oar AFANEE F
3 d& Ade dung 3 7 AgHe 54
W oEtgAg udstaza o

2. HNE 9H

¥ odakell AFEE ARE Num o HE ABE
A7l 7HAE A8 Al 5083 S ARSEkglen
gt 24 X 1o vehdch

Table 1 Chemical composition of A15083 Alloy used i
the present study.
(unit: wt. %)

Mg Mn Fe Si Cr Al

4.70 0.74 0.004 | 0.018 0.10 Bal.
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Fig. 1 Schematic dlagram of superplastlc sheet bulg-
ing with using cone-type die.
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Fig. 2 Tensile results of A15083 alloy tested at (a) 460,
(b) 490 and (c) 520°C with the various strain
rate conditions.
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Fig. 3 Step strain rate test of AI5083 alloy.
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Fig. 4 Bulging test with cone-type die of AI15083 alloy.
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ig. 5 Stress-strain rate curves of AI5083 alloy

obtained from tensile test at the strain of 10%.

100

Step Strain Rate Test
& 460°C
490°C
520°C

1E-5

1E-4

T
1E-3

T T
o0 0t
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obtained from cone-type bulge test.
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