525 B 5 M PEEBREEFR 2015 4E 5 /3
Volume 25 Number 5 The Chinese Journal of Nonferrous Metals May 2015

XEHmS: 1004-0609(2015)-05-1142-11

Ca mnETRFZFHEX Mg-Zn & &
¢HZN 5404 RY 520

CERUTNVRY: MPRLRE 5 TRE B, Sl 243002)

# OZE. FAEESE BT ER T T Z1(Mg-1.0Zn(Fii 735, %)l ZX115(Mg-1.0Zn-1.5Ca(Fii /35, %))
B SPIEGE A I IG (BN Z SRR S 45 R FY) Schmid K. 4538 Ca s hna] A 2t 40 4k
BNATRA b ARL, AR FAN Ca BRARBERMASHI LA, TR E Ca ARTE LT IR h B Ok 5 {2
BET WA SR, XS IR IS SR AR S o B AR L (0 T o s AR R MK A, SR iR B
ZHEIN FEAE SRLIY) Schmid PR3 A% T P 1) AR A5 068 I AR %6 1) AR B A UK

KBEIA: BEAG: MURYA: U ZiA T Schmid B

RESES: TG146.21 XERFRERD: A

Effects of Ca addition and deformation conditions on
microstructure and texture of Mg-Zn alloy

DING Han-lin, WANG Tian-yi, XU Cheng-zhi, LI Dian-kai

(School of Materials Science and Engineering, Anhui University of Technology, Ma’anshan 243002, China)

Abstract: The microstructure, texture characteristics and Schmid factor of recrystallized grains of hot compressed Z1
(Mg-1.0Zn (mass fraction, %)) and ZX115 (Mg-1.0Zn-1.5Ca (mass fraction, %)) alloys were investigated by electron
back-scattered diffraction. The results show that Ca addition contributes to the grain refinement due to the occurrence of
dynamic recrystallization during the hot compression. Ca element is solution-treated into magnesium matrix, resulting in
a relatively lower c¢/a axial ratio of crystal lattice than pure magnesium, and those undissovled Ca-rich phases are
fractured to particles and then stimulate the recrystallization nucleation. Both of them promote the weakening of texture.
The intensity of texture usually increases with increasing the temperature or decreasing the strain rate. The deformation
temperature tends to have a stronger effect on the Schmid factor of recrystallized grains than strain rate.
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Average grain size: 200 pm

1 Z1 R ZX115 58S MBS 5 (430 °CL 3 h) R4l
Fig. 1 Microstructures of Z1 and ZX115 magnesium alloys: (a) Z1, as-cast; (b) Z1, homogenized at (430 ‘C, 3 h); (c) ZX115,
as-cast; (d) ZX115, homogenized at (430 C, 3 h)

B2 Z1 M ZX115 & &S0 A
Fig. 2 Microstructures of Z1 and ZX115 magnesium alloy after hot compression: (a) Z1, (400 C, 1 sfl); (b)Z1, (450 C, 1 sﬁl); (c)
ZX115, (400 C, 1s"); (d) ZX115, (450 C,1s™")
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Fig. 3 EBSD maps and (0001) pole figures of ZX115 alloy after hot compressed at 400 ‘C and 1 s ': (a) Total grains and texture;

(b) DRXed grains and texture; (c) Large grains and texture
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Fig. 4 EBSD maps of Z1 alloy after hot compressed at 400 ‘C and 1 s (a) and (0001) pole figures of DRX grains (b)
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Fig. 5 (0001) pole figures of recrystallized grains in ZX115 alloy after hot compressed to stable states at different temperatures and
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Fig.6 (0001) pole figures of ZX115 alloy after hot compressed at different temperatures: (a) 0.1 s '; (b) 0.01 s
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Fig. 7 Schmid factor imaging ((a), (b)) and their distributions ((a’), (b")) for Z1 and ZX115 alloy: (a), (a’) Z1, (400 C, 1s");(b),

(b") ZX115, (400 C,1s7")
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Fig. 8 Schmid factor imaging and the distribution map of ZX115 magnesium alloy: (a) (450 °C, 1 s™"); (b) (400 °C, 0.1 s™); (c)

(400 C,0.01s™")
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Table 1 Lattice parameters and axial ratio of magnesium

alloys
Alloy a c cla
ZX115 3.2102 5.2074 1.6221
Mg 3.2092 5.2105 1.6236
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Fig. 10 SEM image (a) and EDS spectra ((b), (c)) of ZX115

alloy after hot compression
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Table 2 EDS results of ZX115 magnesium alloy after hot
compression
Mass fraction/%
Position
Mg Ca Total
Spectrum 1 88.79 11.21 100
Spectrum 2 84.17 15.83 100
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