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Effects of Grain Size on High Temperature Deformation Behavior of Sc added Al-Mg Alloy
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Abstract

A )

High temperature tensile test has been performed at 450°C at different strain rate with various grain size

due to different reduction rate of Al-4wt%Mg-0.4wt%Sc alloy which is known to be one of useful superplastic alloys.
The grain size of Al-4wt%Mg-0.4wt%Sc alloy is 67~ 100im which is courser than that of the alloy which is commonly
used as the superplastic material. The total elongation of the Al-4wt%Mg-0.4wt%Sc alloy is strongly dependent on
the average grain size, and is a linear function of the inverse average grain size for the present alloy.

Key words : Grain size, Strain rate, Superplasticity, Al-Mg-Sc alloy

.M B

Al-Mg7| @& ]%2131%‘ PFoBA 3EA B 7}
TSR AR AxE JHAY, WY, YA ¥
444 Fol ¥ } 2 A% $5E AR 48 AHEHT
Ak ole] wet Al-Mgiael 7FE-A el Al $1stod
Scandium (Sc) &} F7lel thet A77 G =] ghep P
Sct Al-Mg#2el A7 =] L1.8 AlScAHe HEA17]e
2 AAY v Aol v g A= FAAE & AP

=g 72U AE A AT 229t HF Bl st
Al-Mg-ScTFL 2448 Yehiy 2 424 Al-4Mg
-05Sc F§F(ZAY =27] = 0.5m) F Al-6Mg-0.3Sc3}
Foll oA & dalge] A2 1020% 2 1130%5 2=
ebuied® 9 2 91l sbF A el AAAG [ u]Hsket
AlSc® AZdl o3 AAH mlAsle] He B By 5T
ek WRE A= R 7 A st 5
Ao} zu|Az3 20meldh) & F& F 2aAdl nlAE
A4, By HY2 ] 9% ol W Ao, A
AR A f4-3 I A7 d W F Rk
Z7tel mj=t 2] 2717} oA AR 2 37
el o B 244 AER AMEEHE 20mETs =24 =
7ol k. =& 27 AAYY 277t wff vl AT Al-
Mg-Sca2 H347 9=yl 2a4d vAe 9%

t E-mail: kdwoo @moak.chonbuk.ac.kr

o h3le] @& AFRII} ot 7] AAYY 277}
2 Al-Mg-Sc¥F9 4% 2y A= 2HPY =2
Zlell g ATE A9 §ik webA B AT AE Scd
Al-4%Mgdsel A7t 271 2AHYS =27 & Al-4
%Mg-04%ScTF& o143t 27] AAYY =277t 2
2ol Hyof v FgE ZARFACE

2 d Yy

E odtol] A48 AlH e AZE A5t TR (99.99%)
o] Al Mg 2 Al-1.7%Sc ZFFE& o]&3tod 7|24
A op2 & 7l F4istdA SalF F CLOlg o83ty
o 7txdtn FYo 2840 F2E JIEE 430Ce
A 1A12F FAFAE 3 d7F 2 Yk oste] £
L5mme) AHWE B Axsidch. ojuf Yzt 7hF
WA A 27 AAY 3715 Astdot. A|HE AE
A8 Azt HE T o] Al-4%Mg-0.4%Scal &
< 5 olgih WAk s AJEE 450°C oA 6412
T Tyl 22 AAAIEE 93te] 4.5mm A o)A F
10mm Al Zo|Z elAAHE uE F 450 coM 5X
107% 7' ~1x107s7'Y RER 72904 A S shsinh

W7k qted®l A e 2Ae sty 5te] 349 Kel
ler A|Qfo 2 B-2A3e] Fev|AH o8 AL FA3)IT,
3 Al A et 1y FEo AAY, Al 4EE

==

o, n_?_‘ F!U: ﬂllO

ot

_E

z2%

— 701 —



702 FFAEEIA Al2W A% (2002)

Fig. 1. Optical micrographs of the annealed Al-4Mg-0.4Sc alloy after various reduction rates.
(a) 0%, (b) 53%, (c) 73%, (d) 84%.
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Fig. 2. TEM micrographs of the Al-4Mg-0.4Sc alloy with the
equivalent average grain size of 67n in (a), (b) the grip and (c)
the gage after deformation at 450°C and at initial strain rate of
5x 107 %71,

Table 1. Variation of grain size of the annealed Al-4Mg-0.4Sc
alloy after various reduction rate.

Reduction rate(%) 0 53 73 84

Average grain size(um) 100 81 L 75 67
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Fig. 3. True stress-irue strain curves of the Al-4Mg-0.4Sc
alloy with various grain size at 450°C and at different initial
strain rates.
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Fig. 4. Relation between the total elongation and inverse grain
size (1/d) for the Al-4Mg-0.4Sc alloy at 450°C and at different
strain rates (&) .

WLz 7} 28 5X 107 % 'l A& serratione] A}
dout HYLwrl & 1X107'%s7! #A$o)= serrationo]
velt] okt o)e} & P-Lad: 23Uz A9
71e) Azt Ld) 2F) Zlo 2 4 A gl

Fig. 39 data & o]43le AAHE<] gref A8 3
AL =13 BHE Fig. 49 Jepiidel. & ZAHo] 1]
AgrE 2 A& Vel AgE AHY I3 g
vlEskeE s & 7 Aok o)t Z& AR(E TP.Lou s
o oJstd AAat Gatel] oste] FFo] FEE mEka
cavity7} AAgTE |29 A A A2 glch o
At B AT Aol oJstd of - wiAg AAYE M &
Foll4 vehtz glet? & 2424 e YA ¢
otk o7 27 ZAYY 277 244l el
& 67m o)iel7] WE o2 AR Fr)

AAZ Z27]17}F AFold Al-4Mg-0.4Sc &5 450C 4]
EX107% 7' YES TR 120 A3k AH4E Fig. 5¢
el gt

Fig. 62 022 W3L 24472 HEE £ (Ine o
B3 F-5-5HH3) (Ino) & AAR =27 w=t el A
olc}, WMYEEWIAE (m)E o7 Aold AAHE 7Ial
Al-4Mg-0.4Sc3E2 450°ColA odAAIH 4] 0.328 1}
gl ook Al-4Mg el & H¥r|TE gliding A9E
LAYz}l oEle] ZEEE A0 AAYRA Q] FEto]
2 (GBS)'*'™ 7197} At} Solute-drag 7179 ¥ m
=0.335} 7o) 2 IAREE HPYLT ) E57} GBS
717Ech 4 @432 AAYEAE A IFT Geoh v
ZAAYEA sliding7]1 75 A& Pl vARIRE 1o}
=7} A4 24 &3 =3 AHYT AT w3t
Aok, webd 249 A% GBSVIFY A% 10me]sk)

67 um
75 pm

81 pm

100pum
No test

Fig. 5. Tensile test results of the Al-4Mg-0.4Sc alloys at 450°C
and at an initial strain rate of 5x 107%".
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Fig. 6. Logarithmic plots of stress amplitude (Ino) at a constant
strain of 0.2 against the strain rate (&) .
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