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Microstructure and dynamic recrystallization behavior of
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Abstract: The microstructure evolution and dynamic recrystallization (DRX) of ZX115 (Mg-1.0%Zn-1.5%Ca (mass
fraction)) magnesium alloy during hot compression were studied. The uniaxial compression was conducted on a
Gleeble-3500 simulator at different deformation temperatures (300—450 ‘C) and strain rates (0.001—1 s™'). The results
show that the DRX can be found in compressed ZX115 alloy during hot compressing. With the increase of the
deformation temperatures or the decreases of the strain rates, the recrystallized grain size increases. Under different
deformation conditions, the nucleation mechanism of dynamic recrystallization including twin induced nucleation,
discontinuous nucleation, the second phase particle stimulated nucleation of DRX, and so on, can be found.
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Table 1 Chemical composition of ZX115 magnesium alloy
(mass fraction, %)

/n Ca Mg

1.29 1.66 Bal.
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Fig. 1 Microstructures of ZX115 magnesium alloy: (a) As-cast; (b) Homogenized at 430 ‘C for 3 h

B2 zZX115 528U HE 14

Fig. 2 Back scattered electron image of ZX115 magnesium alloy: (a) As-cast; (b) Homogenized at 430 ‘C for 3 h
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Table2 EDS results of ZX115 magnesium alloy shown in Fig. 2

Position Mass fraction/%
No. Mg Ca Zn
1 69.6 6.5 239
2 87.6 12.4 -
3 80.7 7.9 114
4 83.0 17.0 -
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3 ZXI115 ARG T 4 i 4128
Fig. 3 Microstructures of ZX115 alloy compressed at lower temperature (300 °C): (a) 1s ' (b) 0.1 5" (¢) 0.01 s~ *; (d) 0.001 s

4 ZX115 PE S ArBanii B T RN 1) S 21
Fig. 4 Microstructures of ZX115 alloy compressed at higher temperature (400 ‘C): (a) 1s™'; (b) 0.1 s™"; (c) 0.01 s ; (d) 0.001 s™*
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Table 3 Average recrystallized grain size of ZXI115 alloy

compressed under different conditions

Strain dpe/m

rate/s’ 300 ‘C 350 'C 400 'C 450 C

0.001 2.97 8.66 1562 2681
0.01 1.13 3.55 8.03 -
0.1 - 2.11 4.87 8.98
1 - 1.07 2.42 5.51
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Fig. 5 Typical flow stress—strain curve of ZXI115 alloy
compressed at 400 C and 1 s
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Fig. 6 Microstructure evolutions of ZX115 alloy compressed
at 400 °C and 15 " (a) £=0.08; (b) £=0.25; (c) £=0.4



324 555 10

T R—, % Mg-1.0%Zn-1.5%Ca & G40 B2 WA AL 2 R BN A 455 AT 0 2479

TR R R I R ) SR Rk 0 L (L] 6(c)) - it
W, B PR b Ts E MRAE - Bnse ,
A ORI A, HEESE 0.7 NASER,
TREE RIS AN 55 T T A, TR e A (N,
Kl 4(d)), I ARl B A PR 4G i 1) AR 2 ) a1
i, N JE PR 2R S — AR A

2.4 FHSBEERMZNH S

Bt S VR R R R 1 B A PR A W AR A LA A2 2
(O (S U ) R 2 TV IS U5 ) PR 2V I 9w £ 4
TARHEBNATHE B 2R R A 0 TE sl T4
i MBI, 0 ZX115 e 3R 45 R 5
P20 HTT LRI, BARIEEAR AR 4
PERIRAT S T4E 5, HILTREE S AEALEIEIAT
S, HRAAAZHHLHEIEEIIGLE 6(b)),
I, 3B AR 5 A T 46 i 5 AN TS B A 5
FPTEAZ AL .
241 B RANEFL D

WHEN T R RIS S e L RIR R A
i, JLATLUOF S AN R hy T BRARA 4 98
TP LE IR AR i LA R B 5 oL 2 TR (R 2L T, 4
PTG AR 5 . 285 — HIE R, 280
FIRAT 5 R i A — R A2 3, AT W Bh AT
g AR E IR R . 1/ 7 BT ZX115 G 44
300 C. 1s ' 45 F R4 Gl Feh 2225 5 R 4l i e
IS, Bl 7 oA B A, FRZE X
BRI T A1/ B A PR A SR, AT 4 X O
RRAENETE .

LRI, FEAR 0 PR A 1B A TG Bl A
RN LL 45 S MTEAZAFAE B2 Py A 4 S A
TERGINFHEE ST, AR a2 TR B 22 (0 0 R A ) 22

* Twin-induced
"8 DRXed grain y

9

oy

‘
UnDRXed twin

Bl 7 ZXI15 4400300 Cls™ & F Hdia 284 5 & i
LY 2 3 2T

Fig. 7 Morphology of twin-induced nucleation of DRX in
ZX115 alloy compressed at 300 “C and 1 s
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Fig. 8 Microstructure of discontinuous DRX in ZX115 alloy
deformed at 350 °C and 15
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Fig. 9 Microstructure of second phase particles stimulated
recrystallized nucleation in ZX115 alloy at 300 C and 0.01
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