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Correction of Hot Compression Flow Stress and Hot Deformation Behavior
of Rare Earth Magnesium Alloy
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Abstract: The hot deformation behaviors of Mg-7Gd-5Y-1Nd-0. 5Zr alloy were investigated by hot compression tests with Gleeble-
1500D thermal simulator. The flow stress curves in the temperature range of 350 ~530 °C and strain rate of 0. 005 ~5 s were ob-
tained. The flow stress curves were corrected in consideration of the friction and deformation. Deformation activation energy and stress
exponent were calculated based on the corrected flow stress, which were 262. 608 kJ/mol and 3. 745, respectively, and the variation of
deformation activation energy with temperature was discussed. The initial temperature range for hot-forging of the alloy was suggested to
be 500 ~530 “C.

Key words: rare earth magnesium alloy; hot deformation behavior; deformation activation energy; microstructure

PR S EMR U R EFETASAET W G6d, Y, Nd S Lo K i BEA & BA LA EiR
W A O TS5, (B — R B 15 < e SR AR I AL R B L v T T A R L R R e A S e
Jeii A PERERE AN ok . BFFERWIL U BRI ST R BE A A R R I — A T

i EHER: 2012-03-12
EERIN: AL (1987-), 8, TREHRA, TR, T LA F @A BRSEMHF B BERTBIEAR,



Wo# R E T &

201347 H

FH, REBER SN EEMERRL HEE
B A FIEEREA S BIAR R 5 P A 8 B,
A N 2 BIR KRR, 2 it andr % |
SL BB VTS N TS AR B A 4 B
et 24 RE T Ve B HE S T S5 IS 42
HEHER B REE B T 2SI EE,
W SERI R, T, SO L Mg-7Gd-5Y-
INd-0.5Zr &4 AW RS, i & & FE AR R B TP
MR RRAIEAT Rl A I T TS5
B AERLS KRRk

1 ZWHRRTGE

SEHS B 4 44 Ay A Mg-7Gd-5Y-1Nd-0. 5Zr,
TE PR N AT 5 A E R, SR 27 i R Ay
RO Fri PR B 50 UG, 78 720 C T3,
Wit £ A RSN $500 mmx1000 mm, 7R
PEEE TS R/2 15 JE A ROST i s B8O o L m
#F] 480 °C/6 h+503 °C/16 h AT W% 34 5] 4k 4k
U SR ESE USRI $10 mmx15 mm

180
160
140
= 120
(=W
Z 100 350 °C
R 400 C
= 80
60
40 450 °C
20 500 C
| - (¢
0.1 02 03 04 05 06 07 08
B AR
a 0.005s!
2401
210F
. 1sob 350 C
(=W
= 150}
R 120t
= 00 0 400 °C
{90 450 °C
60 ~———
30 530 C
0 1 1 1 1 1 1 1 ]
0.1 02 03 04 05 06 07 08
B AR
c 055!

AR R A IFE . 78 Gleeble-1500D #AR AL 1
PEATINH AR 5256, A 4 iy R 79 g 48 o A 38 R AR
SRR DA R 5 e Sk 22 B R BE R T, T
BRIEE R TR B R L 5 °C /s Y T Jin 4
EHEEARTE IR 5 AR R 2 min, JE4R A TE B IR N
350 ~530 °C, W AEH 3N 0.005 ~5 87", JE46 B E
AN i Je S B K AR B R AR TR 41 21, BN 4
ZURBEGE N %, FIEFR RS (4% ) J8 thJ5 #E Carl
Zeiss Axiovet 2000MAT 627 i fwlss N WLEL A 4 1oL
ZHH

~“No

2 KEERKSH

2.1 TS

B B TEA R 24T AT A2 iy g i 2 dn &
| N = X el N R A VA S A o
MR ) B 25 B8 R RRE . FEARIR T (<400 C) , &
SN TAEAL L ™ BRI N 1), BERD = A
TRARARAC IR G, N g Bt 01 788 (A I T a8 T R A1

240¢
210f
. 180f
(=W
= 150f
R 120p 350 °C
1=
1 90'(\/\/\/VWWM4OOOC
o 450 C
N ~~————— 500 °C
30 o 330 C
001 02 03 04 05 06 07 08
FLR AR
b 0.05s"
240

=]

210f 350 C

180f

1301/ 500 ¢

120_/\ 400 °C

\\450 C

71/ MPa

1=

(90
30
3102 03 04 05 06 07 08
FLR AR
d 5¢7!

N b e ] i

Fig. 1 Flow stress curves of the alloy during hot compression
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