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High strain rate superplasticity of AF6Mg 0. 2Sc alloy
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Abstract: The superplastic properties of a cold-rolled AF6Mg-0. 2Sc alloy were studied in the temperature range of
400 = 500 C and strain rates range of 2.0 X 10" “=2.0x 10" > s™ ' with a maximum elongatiomto-failure of 308% re-

corded at 450 C and an initial strain rate of 2.0x 107 % s~

. At the same time, high strain rate superplastic ( HSRS)
bulging of a cold-rolled AF6Mg-0.2Sc alloy sheet was investigated at 450 Cand an initial strain rate of 2.0 x 10 °
s”'. The forming time of a cone-shaped part ( diameter of 154 mm) is 73 s and nonuniformity of wall thickness is less

than 8% . Besides, fracture microstructure of sample was examined using both optical and scan electron microscope.

The results show that the grain is not coarsened and the cavity rate is less than 1.5%.
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Bl 1 AF6Mg0.2Sc &4 MM 44
Fig. 1 Microstructure of cold-rolled
AF6Mg-0. 2Sc alloy
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Table 1 Elongation and m value of
AFO6M 0. 2Sc alloy at different temperatures

T emperature/ Elongation/ Strain rate
C % sensitivity index, m
400 139 0.30
425 384 0.37
450 421 0.38
475 386 0.35
500 367 0.33

#2 AF6Mg0.2Sc & 47 450 CAR[R N AR R 1)
SEARER m 8
Table 2 Elongation and m value of
AF6Mg0. 2Sc alloy under
different strain rates at 450 C

Strain rate/ Elongation/ Strain rate
g L % sensitivity index, m
2x 1072 308 0.32
5% 1073 326 0.37
2% 1073 345 0.38
8x 10~ 4 403 0.34
2x 10" * 421 0.32
140
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B2 AF6Mg0.2Sc & & fEYIUH N AR THZE K
2.0x 107 s~ AN [ ¥R B PR LN ) — B IV AR i 2k

Fig.2 True stress —true strain curves for

AF6Mg-0. 2Sc alloy tested under initial strain rate

of 2.0x 107 % s " at different temperatures

1 —400 C; 2—425 C; 3—450 C; 4—475 C; 5—500 C

Ke, %Rk aeit R RE nREEm S8, B
K 5665 .m 4 0.387, ¥IENATHEE K 2 x 107>
s™!, WA 450 C. RIERHMIR AR, BK
HAN 154 mm, WE kN80 mm, HEHEE A1, 62
mm , B PR IO s 7 — TR A h 28,

Ture stress/MPa

0 02 04 06 08 10 12
Ture strain

K3 450 CHf AF6Mg0.2Sc & 47t
ANTRI W 4R B AR S R B LN ) — B AR 2
Fig. 3 True stress —true strain curves for
AF6Mg0.2Sc alloy tested at 450 'C
under different initial strain rates
1—2x10%s'; 2—5x10 s !
3—2x10%s "', 4—8x10*s
5—2x10"*s!

B4 WIHNARRER 2x 107 % s~ A FEE T
AF6M g 0. 2Sc A 4 1) B8 M Al B
Fig. 4 Photos of AF6M g-0.2Sc samples
tested under initial strain rate of

2.0x 10" % s " at different temperatures
(8) =500 C; (b) —475 C; (c) —450 C;
(d) —425 C; (e) —400 C

BB RIZ18 65 s, SERRRES BIE TR A 73 s
Bl 5 B A v AR T R K TE O 2 4F, B 6 B
A TE R VIR . 2R, RIE1E KRR E
IS 2N T 15%
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KI5 AF6Mg0.2Sc & 4x M i I A2 88 38 P I T 24 e
Fig. 5 Photo of workpiece of
AF6Mg-0. 2Sc alloy by high strain
rate superplastic bulging tested under

initial strain rate of 2x 1072 s~
(1= 450 C)

Bl 6 AF6Mg0.2Sc & 4 M N AR ¥
JH B 2 A1 T RE A AR AL
Fig. 6 T hickness distribution of
workpiece for AF6M g-0. 2S¢ alloy

Bl7 AF6Mg0.2Sc £ 4 i W AR 3 2 98 fif
WA i DB
Fig. 7 Fractograph of stretched sample for
AF6Mg-0. 2Sc alloy by high strain rate
superplastic bulging tested under
initial strain rate of 2.0x 10" > s™ ' at 450 C

B8 AF6Mg0.2Sc 7 4 i N AR T FAF 1)
fLIR I SEM 44
Fig. 8 SEM image of cavity of
workpiece for AF6M g-0. 2Sc alloy
by high strain rate superplastic bulging

£ SEM JESH, Zoit 45 b 3 AR 4 Ak 315 LI
BRI 1.4% A

— MR B P AL R A L IR SR P R i A
M RERIAN/NRL, — BT 10 Bmy B3R
AR TR BE, V722 4 dio AR ) 9 1 AR T — i
AETEO. 5T m( T A2 20X BES 1) BHIE; BRI W)
RN R, —AE 107~ 1077 s~ "2 a1,

AR T AF6M g-0. 2Sc & 4 B R 4R 5
RLRSEAE 25 Bm Ay, L3090 368 28 1 8 B N 1% A
370 CHiAa, (AAAIGHT 71 45 S 3% 0 L8 1 T 4
WEELE 400 CAita, i HLAA 1R 58 D 9 1 i 2 3
(400~ 500 C) . 3X 5 3CHR[ 1] VEE WF5043 21 (RRH
(1) Fes A1 JE4 SRk i) 68 8 1 1l B2 (9 195 L AR A AL,
AT BT RE AR DRk 00 7R 2 iR R S L A R R
IR B &, BB B R RIS AT 2T
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1) AF6M g-0. 2Sc & 4 H A7 5B I I i AR 3
(1072 s~ ') EEIEYERE, 7 450 C .\ HIGHNAR 2% 1072
s” I, B R AR B AE AR E 0k 421% .

2) AF6Mg0. 2Sc & 4 78 8 58 1) B a [
(425~ 500 C) # H A 4BLF kB YERE .

3) AF6M g-0. 2Sc F 4 7E 1 e 1 8 28 14 AR T L
FEWF(> 500 C), a1 022 3 26 LG AIG i) B AR T 46 &
At B L (R SR P RE (I LA N AR A A 5% 107 57!
I B IE R 367% , HIGANARHH N 2% 107 s~
ISR ST 2 289% )

4) ENAHE(2x1072 s Y KM TFTHRERZE
P BEJE A SR RN T 8%, HIMMAL W
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