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Fig.1 Metallographic microstructure of Ni9.3W alloy: (a) before

the homogenization and (b) after the homogenization
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Fig.2 Metallographic microstructures of Ni9.3W tapes rolled to 3 mm: (a, b, ¢) unannealed sample B, C, D;

(a1, b1, cl) annealed sample B, C, D
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Fig.3 Volume fractions of main rolling texture for four kinds of

Ni9.3W tapes rolled to 80 pm
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Fig.4  Volume fractions of cube texture for four Kkinds of

recrystallized Ni9.3W tapes
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Table 1 Effect of total rolling deformation on cube texture

formation after deformation refinement grain

Total rolling deformation/%  Cube texture content(<159/%
97.3 14.4
99 39.1

I \Vithout lubrication rolling
70 m with lubrication rolling
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Fig.5 Volume fractions of main rolling texture for Ni9.3W tapes

rolled to 80 um with and witout lubrication
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Fig.6 EBSD map of Ni9.3W substrate after two-step annealing:
(a) without lubrication rolling and (b) with lubrication

rolling
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Table 2 Comprehensive performances of Ni9.3W alloy

substrate after two-step annealing

Cube texture >3 LAGB

Rolling method content (<159/% content/% content(<15%/%

Without 79.1 29.2 47.8
lubrication
With lubrication 86.7 17.4 65.5
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Influence of Deformation Refinement Grain and Lubrication Rolling on the Cube
Texture Formation in Ni-9.3%W Alloy Substrate

Peng Faxue, Ma Lin, Tian Hui, Suo Hongli, Meng Yichen, Liang Yaru, Liu Jing, Zhong Zhipeng
(Beijing University of Technology, Beijing 100124, China)

Abstract: Influence of deformation refinement grain and lubrication rolling on the cube texture formation in Ni-9.3 at%W(Ni9.3W) alloy
substrate was analyzed by optical microscope (OM), X-ray diffraction (XRD) and electron backscattered diffraction (EBSD) technique.
The results show that the method of deformation refinement grain can effectively improve the cube texture content in Ni9.3W alloy
substrate. The grains are finer with the increase of deformation reduction, which results in a higher cube texture content in annealed
substrate. The cube texture content by the optimized deformation refinement grain increases by 9.8% compared with that without
deformation refinement grain in Ni9.3W alloy substrate. Besides, cube texture content increases by 24.7% through adding total rolling
deformation after deformation refinement grain. Lubrication rolling is able to get more S and Copper orientation in rolling textures. After
recrystallization annealing, cube texture content with lubrication rolling reaches 86.7% (<159, which is 9.6% higher than that without
lubrication rolling. In addition, the twin boundary quantity and low angle grain boundary content by lubrication rolling is superior to that
without lubrication rolling, which illustrates that lubrication rolling has a significant effect on the cube texture formation.

Key words: Ni9.3W; refinement grain; lubrication rolling; rolling texture; cube texture
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