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Fig.1 Schematic illustration of heat treatment
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Fig. 2 Microstructure analyses of as-received plate
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Fig.3 Microstructure evolution obtained by water quenching at different temperatures during slow cooling process from 750 C to

different temperatures (30 min): (a) 700 C; (b) 650 C; (c) 600 C; (d) 550 C



276 o EA 4R AR 2020 42 A

(b)

Sum |

4 GEMNT50 THAZE 700 CHKA 2K EBSD i
Fig. 4 EBSD maps of alloy furnace cooling from 750 ‘C to 700 “C and then quench by water: (a) IPF map superimposed with
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Fig. 5 EBSD maps and relevant pole figures of alloy furnace cooling from 750 ‘C to 650 C and then quenched by water: (a) All
Euler angles map; (b) (110) pole figure of #; and S, in (a); (c) Phase map; (d) (0001) pole figure of agg at 1/, boundary

high grain boundary (above 15°); (b) Phase map
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Fig. 6 Magnified regions of microstructure in Fig.5 and corresponding orientation information maps: (a) All Euler angles map of f,,

5 and agg at /45 boundary; (b) (110) pole figure of § phase and (0001) pole figure of & phase in (a); (c) All Euler angles map of f;,

P4 and agg at B/, boundary; (d) (110) pole figure of S phase and (0001) pole figure of  phase in (c)
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Fig. 7 EBSD maps and relevant pole figures of alloy furnace cooling from 750 C to 600 ‘C and then quenched by water: (a) BC

map; (b) IPF map of a three-variant clusters group; (c) (0001) pole figure of o variants in Fig. (b); (d) (1120) pole figure of a

variants in Fig. (b)
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Fig. 8 ECC micrographs of alloy furnace cooling to different temperatures and then keep for 6 h and EBSD of small region in

Fig. (¢): (2) 600 C; (b) 550 C;(c) 500 C;(d) EBSD
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Fig. 9 XRD patterns of alloy furnace cooling to 600, 550,

500 ‘C and then keep for 6 h: (a) (600 ‘C, 6 h)*+WQ; (b)

(550 C, 6 h)y*WQ; (¢) (500 C, 6 h)+WQ
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Microstructure evolution of f-ZrTiAlV alloy during furnace cooling

LI Fei-tao', LUAN Bai-feng', LIAO Zhong-ni', ZHANG Xin-yu®, LIU Ri-ping”, LIU Qing'

(1. International Joint Laboratory for Light Alloys, Ministry of Education, College of Materials Science and Engineering,
Chonggqing University, Chongqing 400044, China;
2. State Key Laboratory of Metastable Materials Science and Technology,
Yanshan University, Qinhuangdao 066004, China)

Abstract: The nucleation mechanism of three kinds of o phase (ogs, awgs and aw;) in furnace-cooling
p-51.1Zr40.2Ti4.5A14.2V alloy and the effect of the relative volume fraction of a and f§ phases on mechanical properties
were investigated systematically by EBSD and XRD. The results show that the agg with {0001} pole parallel to the
common {110} pole of adjacent S grains will present preferred nucleation at § grain boundary. The major nucleation
mechanism of awgg is interface instability nucleation, therefore, awgp grains nucleate and grow into the interior of prior f
grains by inheriting the orientation of agg. In order to coordinate the strain energy formed during the f—a transformation,
oy develops three-variant cluster by so-called self-accommodation mechanism, the three variants are related to each
other by an angle/axis pair 60°/(1120) . With the decrease of furnace-cooling temperature, the relative volume fraction of
o phase increases, resulting in the increasement of hardness. There is a linear relationship between hardness and the
relative volume fraction of a phase.

Key words: orientation relationship; nucleation mechanism; self-accommodation; EBSD
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