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Fig.1 Schematic diagram of rolling mode: (a) unidirectional
rolling and (b) cross rolling (blue arrow indicates the

rolling direction)
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Fig.2 EBSD orientation maps for deformed nickel with different

strain paths: (a) unidirectional rolling and (b) cross rolling
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Fig.4 Orientation distribution function for the samples with
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Fig.3 Misorientation angle distribution for deformed nickel with
different strain paths: (a) unidirectional cold rolling and

(b) cross rolling
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Table 1 Volume fractions of the texture components in

different conditions (%)

Material S Copper Bs Bs">  Cube
UDR 50.3 22.7 28.8 224 0.9
CR 4.4 0.5 38.4 41.3 2.5
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Fig.5 Distribution of accumulated misorientation in cube-

oriented deformed bands for the differently rolled

samples

h T ORE EG 43 BT AR 6 7 R T 45 i 20 RN SR PR AR
TEHC 4 NI JHLRE I FE S EAT RAE 38, 43 )2 500,
520, 600 H1 800 C, XNV IR dte R A 43 70 4 M6 14 45
s AR FRAE A SEATEAS i DL IR S .



%9 1) TENERS: AR ERAR AR AR A SRR SR I 5

© 3025 -

2400
< —
A —_ '\
§ 2000 N
s
2 1600}
£ —=—UDR
g5 —e— CR
=
I 1200}
2
g i
800+ "&i
0 200 400 600 800

Annealing Temperature/°C

Bl6  PIhEL Iy R i 2 A TR KO 1 B TR
Fig.6  Micro-hardness evolution for the differently rolled

samples during annealing with different temperatures
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Fig.7 EBSD orientation map for the unidirectionally rolled (a, c, e, g)
and cross-rolled (b, d, f, h) samples with different annealing
temperatures for 1 h: (a, b) 500 C, (c, d) 520 C, (e, ) 600 C,
and (g, h) 800 C
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Table 2 Grain size for cube and non-cube grains in UDR and

CR samples at different annealing temperatures (um)

Material Grain orientation Grain size at different temperatures

520 C 600 C 800 C
UDR Cube 8.3 12.8 63.4
Non-cube 6.1 8.4 36.4
CR Cube 5.0 5.8 25.5
Non-cube 6.0 7.9 51.4
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Fig.8 Micro-texture for the unidirectionally rolled (a, c, e, g) and cross-rolled (b, d, f, h) samples with different annealing for 1 h:

(a,b) 500 °C, (c, d) 520 C, (e, f) 600 °C, and (g, h) 800 C
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Effect of Strain Path Change on Microstructure and Texture in Nickel During Cold
Rolling and Annealing

Wang Lixia, Chen Xingpin, Xie Wei, Ren Ping, Mei Lin
(Chongqing University, Chongqing 400044, China)

Abstract: The effect of strain path (unidirectional rolling and cross rolling) on microstructure and texture of pure nickel in deformed and
recrystallized state was investigated by electron backscatter diffraction (EBSD) and X-ray diffraction (XRD). The results show that the
lamellar structure is dominant in both of samples with two rolling modes, but the stored energy in the unidirectionally rolled (UDR)
sample is higher than that in the cross rolled (CR) sample. The deformation texture is significantly affected by the strain path. The UDR
sample is characterized by the typical “copper type” rolling texture, while the CR counterpart is mainly composed of Brass (Bs) and
ND-rotated Brass (Bs"") texture components. In addition, the minor cube and rotated cube are found in both of deformed samples. When
the two samples were simultaneously annealed at different temperatures for 1 h, the different recrystallization textures were obtained. The
cube texture was prevailed in the UDR sample, while the weakened fiber texture was dominant for the CR sample. In addition, the
abnormal grain growth was observed in the UDR sample annealed at 800 °C for 1 h, which was attributed to the formation of clustered
grains with a preferred cube orientation leading to the inhomogeneous microtexture, while the cross rolling mode suppressed the
occurrence of abnormal grain growth during annealing.

Key words: strain path; pure nickel; deformation texture; recrystallization; EBSD
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