B4 H3W w/Ow O B TR
2012 4E 5 H JOURNAL OF NETSHAPE FORMING ENGINEERING

MBI5-RE &8 & B EEXEREETH
RZ 1R 35 il £ ik 54 2 47

F#®wW, 1B, BFae', RF, KE"", KR’
(1. [ B BB TG %% 28 1 BB A 58 i H gy, EE R 400039
2. P E e g TS HOJLBFSE BIr, K 400039
3. by gh AR 2w L 1L PE KAl 037036)

WE: AT MBIS-RE #4642 % 4R EFXFARBETEAN- R EHX TG Y a %t @i #H g
E ¥, A MBIS-RE £ 560 CHI¥ESBRETREA-REWMESYTHH 3 M. ﬁiJJ—_v’“kF/*ﬁx BATF B
WEREABEZNERANEMRAEERET A2 RAMG . LR %A AR HMIK, R AWEE £F

BABETAFAPTEHRSKAML;EMRABET,. R RERFERR AL MK AEE AN EAT &

% A A B AL,

X MBIS-RE 8464 43x; ¥AL; A h-ApTwhE

FESES: TG146. 22 ERFRIAED . A

XEHS: 1674-6457(2012)03-0005-05

)id
e
SR

Experimental Study and Analysis of Stress-strain Curves for the MB15-RE
Magnesium Alloys Casting Billet under the Semisolid Conditions
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Abstract: The influence factors on stress-strain curves of the MB15-RE magnesium alloys casting billet under the semi-sol-
id conditions were studied. The results of thermal simulation experiment show, the all stress-strain curves in the semisolid
temperature of 560 ‘C can be divided into rise, decline and stabilization stages. And under the constant strain rate, the higher
temperature can reduce both the peak and steady-state stresses of MB15-RE, which shows the curves are affected by the ratio
of phase of samples. In addition, under the same temperature the higher strain-rate can lead to the greater peak and lower
steady-state stresses, which shows the greater ratio of recrystallization can lead to lower stabilization stress.
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Table 1 Composition of MB15-RE magnesium alloy
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Fig. 1  The relationship between temperature and solid

phase volume fraction
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Fig. 3 Stress-strain curves of as-cast MB15-RE magnesi-
um alloy prepared by pretreatment at different

semi-solid temperature ranges
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Fig. 4 Stress-strain curves of as-cast MB15-RE magnesi-
um alloy prepared by pretreatment at different

strain rates
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Fig.5 Peak stresses of as-cast MB15-RE magnesium al-

loy prepared by pretreatment at different tempera-

tures and strain rates
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Fig. 6 Stress-strain curves of as-cast MB15-RE magnesi-

um alloy prepared by pretreatment at 560 ‘C

R [ i LN T

B 7 MBI5-RE $4 4% MG 560 “C IO 4

Fig. 7 Microstructure of as-cast MB15-RE magnesium al-

3

loy at 560 C
\E
zzln:'lon

1) MBI5-RE £ & & # MEGEHRALE 560 C 2 [# 25

T B 1 LN - BC N AR i 2 A AT 4r Sk 3 AN B B g )
L TH Y B R B B BRI T R B B

2) MBI5-RE B G 4 H L 75 £ 75 A [F] N7 A8 1 32
A A R LN g U (RN AR A N ) IR T
) P B 5 7 A8 3R 5 K, 06 N g R, RS
JIiN,

SE WK
(1] BRirfe. 2B B & @ M dbat. fbos Tolk th itk
2005:1—6.

(2] RRZK K. B TR 4 Jm bk A T 55 R
[M. db 5t Bh24 Rkt , 2004:153—193.

(3] By, kb2 B AR 2 A B i 5 2 11 25 B0 0B J5 ¥k 7R
E,01116406[ P]. 2002-11-20.

[4] JOLY P A,MEHRABIAN R. The Rheology of a Par-
tially Solid Alloy [J]. Materials Science, 1976 (11):
1393 —1418.

[5] BRABAZON D,BROWNE D J,CARR A ]. Experi-
mental Investigation of the Transient and Steady State
Rheological Behavior of Al-Si Alloys in the Mushy
State[J]. Materials Science And Enginnering,2003: 69
—80.

[6] Brifk. MBL5-RE £ & 4 2 [ A5 % B 55 TR 241 200 A8 Je i
AV S ST (D] MR : W R Tl K%, 2006.

a

(E#EF 470
PR RN AE R R R R T B ) T R R R R

i 1~1.5 1%,

2) AN TG AR T RO R AL AR A

Pyt pe A L 4R SR SR TR SUR OB A
BELWTH A B D4R m B R AR e P (3t T — BT %

S E K

(1]

[2]

(3]

BTG W A L VR AR . IOk BT A R RN R AR B AE Y
HRBARLT ], BOBH AR, 2004,27(2):130—133.

T AR T AL R B, 21108 4RI R R s R A
SR SRR T]. NG, 2004, 24(5)
264—268.

JAF, kB, FER. G i AEARRIE R 45 £ W
BEE M PR 57 YERB (7). MR RE 22 5 T2, 2004, 12
(6):561—564.

[4] JERONIMIDS G, ATKINS A G. Mechanics of Bio-
logical Materials and Structures: Nature’s Lessons for
the Engineer[ C]J. Proc Instn Mech Engrs, 1995, 209
221—235.

[5] REN L Q,HAN Zhi-wu, LI Jian-jiao, et al. Effects of
Non-smooth Characteristics on Bionic Bulldozer Blades
in Resistance Reduction Against Soi [ J]. Journal of
Terramechanics,2002,39(4) :21—230.

(6] FEE&IR,JEZ g, 5. —Fg a4 8 TR E 0
ARG T L D5 ik M # 2 E . I, 200610016699
[P]. 2006-11-15.

[7] ZHANG Zhi-hui, ZHOU Hong, REN Lu-quan, et al.
Effect of Units in Different Sizes on Thermal Fatigue
Behavior of 3Cr2W8YV Die Steel with Biomimetic Non-
smooth Surface[ J]. International Journal of Fatigue.,

2009,31(3):468—475.



