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Effect of Thermal Deformation Parameters on Mechanical

Properties and Microstructure of AZ31

LIU Chanzhen
(Information Center, The First Affiliated Hospital of Chongqing Medical University, Chongqing 400016 )

Abstract AZ31 was as the research object based on thermal simulator Gleeble1500 under the conditions of hot
compression experiment to obtain material stress-strain curve. Under different temperature and strain rate ,using metal-
lographic microscope analysis of metallographic observation was condensate, and comparative analysis of the micro-
structure before and after compression was nerforel. At the same time the mechanical behavior of materials under dif-
ferent temperature and strain rate was analyzed, its behavior belongs to the typical type of dynamic recrystallization.
When hot compress temperature is 350°C and 400°C , material strength increases with the strain rate, and strain hard-
ening is also increased. When the strain rate is 0. 01/s and 0. 1/s, with the increase of deformation temperature and
stress of the material is gradually reduced. Compared with strain rate of 0. 01/s,the stress with strain rate of 0. 1/s is
lower under different temperature.
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Fig. 1

Microstructure after heat treatment

1.2 LWERRIZAHER

1 Gleeble—1500 FABALIHL - 52 B A 1 4 46
R, LA TEANR . (1) Lh 10°C /s Ay 3 B2 % RE 1F
AR A HL R B 433 35 3 350 ,400°C , AR 3
min, KB AR R AL, X R ) B g 45 D =
PEAT B2 O PR K v W 22308 o A 5 R B e, O
T B B S T PN 38 S A Ay ke B 4 o o 52 56 =

SEMA R PR SR IR A 555 (2) 28 51k 0. 01 A1

0. 1/s [N 78 3 AR R FE 25 OB LB T 17 3R
AR RSN 60% 5 (3) TS5 #EAT K%, 5
A E R AT RS ot SR s SR
BT i L s R AT LR
2 #HR5ITR
2.1 MEEEIN N—NERIE

2 fF RN R AZ31 7E IR 45 2 80T 1 0
J1—Ni AR M2, IR 4617 R 8 2 A 45 ot B
FI— AR 42 S AR G S Bifi o 1 A8 38 K, 10 ) S bl
ZHK Bl IR RS | i AR B

BB PR 4 IR 350°CH[E 2 (a) ], e=
0.01/s 50. 1/s M LL , MR BT B[] P 9 A28 TE o 22
AN BB ROSE R Y i B 3K B 400°C B[] 2
(b) T, HR; Jj—i A8 i 26 9 R AE 5 350°C JLF—*#E
{HRAEASTE G5 AT, Bl A5 e 45 A8 1 B (] A 385, 4 e
TESN IVERR 77 ARG AS B4 N TSR R} 7 S — )i
AR AR BT R T S R R R Ak e TR
B, He 2 B[] 0 G g 24 PR R = A FE R )

120
0.1/s
S 80
= 0.01/s
g
o
E 40
0 0.2 0.4 0.6 0.8
true strain/%
(a) 350C
60 - 0.1/s
[
=
< 0.01/s
w
2 40
o
E
20
0 0.2 0.4 0.6 0.8
true strain/%
(b) 400%C

B2 BPRHTE [R]— S A ] I A o 25T ) b g — i 728 T 2
Fig.2 True strain-stress curves of different strain rate at

the same temperature

2.2 BEXNA—NEERE
MIEL 3 R XS 4 R T 24T S
T T A AR — S I B AR 45 T 1 T e I )
AR, TR DR AER T i B, B B T, 4 RHAY
PR VR I S0 568 foh SR 18] ) D02 BT g ARG, it ]
BT NG A S AT, R, BEE IR T, 3has
0152 5 B LS L A G T X B GORE 241k
THIRVEASIE PP Y I T AR AL

P 3 (a) AT AT, BPRIE P 6 1o P b e A BB A AR
T BRI 7 B R 4 T o 1T AR, A ) 56 88
REAR, X UL BRI g 27V BE 52 BIIELRE A2 MAAR KR

80

true stress/MPa

0 0.2 0.4 0.6 0.8
true strain/%

(a) £=0.01/s

TR T2 http: // www. yhelgy. com 2015 4F 5



100

true stress/MPa

0 0.2 0.4 0.6 0.8

0 1

true strain/%
(b) &£=0.1/s

3 BERETE [l — B AR R AN ] BE T F) 3 — ) A8 T 2%
Fig.3 True strain-stress curves of different temperature

at the same strain rate
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Fig.4 Metallurgical materials at different temperatures
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Fig.5 Metallurgical materials at different temperatures
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