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Fig. 1 Microstructure of recrystallized Co sample (a), (0001) pole map showing typical basal texture (b) and phase map showing

single ¢ phase (c)
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Fig. 2 Schematic diagrams of employed heat-treatment schemes for Co sample under different cooling modes and holding time (a)

and employed schemes for Co sample under different pre-deformations (b)
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Fig. 3 EBSD maps of treated Co samples under different cooling modes (water, liquid nitrogen, air and furnace, respectively) for 1
h: (a) Inverse pole figure (IPF); (b) Grain boundary (GB); (c) Phase maps (& phase and y phase are marked by red and blue in phase
maps. Low angle boundaries (LAB), high angle boundaries (HAB), special boundaries (SB) and annealing twin boundaries (TB) are
outlined in gray, black, red and blue lines in GB maps. Rotation axes of misorientation angles around 70.5 and 60° revealing the axes
are close to (1120 ) (blue arrow) in ¢ phase and {(111) (red arrow) in y phase, as shown in (d) and (e))
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Fig. 4 EBSD maps of treated Co sample under different cooling modes (water, liquid nitrogen, air and furnace, respectively) for 24
h: (a) Inverse pole figure (IPF); (b) Grain boundary (GB); (c) Phase maps (The legend in Fig. 4 is the same as that in Fig. 3)
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Fig. 5 EBSD maps of treated Co sample under different cooling modes (water, liquid nitrogen, air and furnace, respectively) for

96h: (a) Inverse pole figure (IPF); (b) Grain boundary (GB); (c) Phase maps (The legend in Fig. 5 is the same as that in Fig. 3)
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Fig. 6 Grain size distribution maps (mean grain size) for treated Co samples under different cooling mode and holding time
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Table 1 Effects of pre-deformation on retained austenite,
70.5°/(1120 ) boundary, 60°/(111) boundary and mean grain

size of treated Co samples under different pre-deformations

Retained  70.5°/1120)  60°/111) Mean grain
Sample . .
austenite/% boundary/% boundary/% size/um
APRO0% 2.1 15.9 12 3.44
APR3% 154 29.9 20 2.34
APR30% 21.4 46.6 28.5 0.94
RD (0001) RD (0001)

TD

——]
Max=7.99 Max=7.6 E

B9 AR AR AR 6 R i (0001) 5 2R
Fig. 9 (0001) pole figures for APR0%, APR3.0% and
APR30% samples

T3, 60°/( 111 & FEAN 70.5°/(1120 )i 5 g
T, T P A S AT DA CSCAR R IR R, T RA
S BRI LA 5

DAL sz a6 45 BRI EBSD BARFR R {l e

Phase map

P RN
R4 Bl TS
Bl 8 AR T APRO%. APR3%FI! APR30%EBSD
Fig. 8 EBSD maps of APR0% (al, a2, a3), APR3.0% (b1, b2, b3) and APR30% (c1, c2, c3), including IPF, GB and phase maps
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Fig. 10 High-resolution EBSD indexing of both y and ¢ phases of Co samples: (a) Orientation imaging map reconstructed from all

Euler angles superposed by band contrast map; (b) Phase maps; (c¢) Typical Kikuchi patterns resolved for ¢ phase; (d) Typical Kikuchi

patterns resolved for y phase; (), (f) Orientation relationship between €, and y, phases, showing pole figure of ¢, phase and y, phase,

and verifying Shoji-Nishiyama (S-N) orientation between &, phase and y, phase
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Fig. 11 Morphology characteristics of plate-like products under different magnifications: (a) Plate like Martensite; (b), (c), (e)

Plate-like products with obvious step-like boundary (Blocky units and triangle unit can be clearly seen); (d) Trapezoidal shape; (f)

Rectangular and triangle shapes (Blocky units and triangle units can form the different morphological characteristics (black arrows))
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Fig. 12 Triangle-shape products and consisted units: (a) Three triangle-shape products; (b) Larger triangle-shape product; (c) One

triangle product marked by red circle in (a), consisted of blocky unit (black arrow) and triangle units (write arrow); (d) Part of larger

triangle-shape product marked by red circle in (c), showing blocky units (black arrow) and triangle units (write arrow) inside

triangle-shape product
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Effects of holding time, cooling rate and predeformation on
microstructural characteristics of cobalt
undergoing y—¢ transformation

TU Jian"?, MENG Xing', ZHOU Zhi-ming" 2, HUANG Can'

(1. School of Materials Science and Engineering, Chongqing University of Technology, Chongqing 400054, China;
2. Chongqing Municipal Key Laboratory of Institutions of Higher Education for Mould Technology
Chonggqing University of Technology, Chongqging 400054, China)

Abstract: The effect of holding time, cooling rate and predeformation on microstructural characteristics of a cobalt (Co)
undergoing y—¢ transformation was investigated. The microstructural characteristics and texture evolution during y—e¢
transformation were analysed by using electron backscatter diffraction equipped in field emission gun scanning electron
microscope. The results show that a dual-phase microstructure (y phase and ¢ phase). £3 boundaries exist in y phase and
special boundaries with misorientation (70.5°/(1120)) are observed ¢ phase. Refining grain size and weakening basal
texture are via £3 boundaries and 70.5°/(1120 ) boundaries. There are no obvious regularity for the effects of holding time
and cooling rate on the amounts of the retained austenite, 70.5°/(1120 Yboundaries and X3 boundaries. However, the
predeformation extent markedly affects the amounts of the retained austenite, 70.5°/1120 ) boundaries, £3 boundaries,
grain refinement and texture weaken. The morphology characteristics of plate-like products are consisted of the blocky
units and the triangle units.

Key words: cobalt; y—¢ transformation; microstructural characteristics; electron backscatter diffraction
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