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Fabrication of Ni-based alloy composite substrate with
high cube texture using hot isostatic presses method
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Abstract: A tri-layer composite alloy ingot was fabricated by hot isostatic presses (HIP) method, in which the outer layer
is Ni-5%W(Ni5W, mole fraction) alloy and the inner layer is Ni-12%W(Nil2W, mole fraction) alloy. The composite
ingot was cold-rolled using the process of rolling assisted biaxially textured substrate (RABiTSTM) technology and
annealed to obtain the NiSW/Nil2W/Ni5W composite substrate with high cube texture. The cold rolling and the
recrystallization textures on the surface of the as-obtained composite substrate were studied systematically by X-ray and
EBSD measurements. The results show that a strong deformation copper-type texture is obtained in the cold rolled
composite substrate, and a sharp cube texture is formed on the surface of NiSW/Nil2W/Ni5SW composite substrate after a
recrystallization annealing process. The percentage of the cube orientated grain within a misorientation angle of 10° is as
high as 99.1%, which is in the same level as that of the commercial Ni5W tape.
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Fig.1 (111) pole figure of cold rolled NiSW/Nil2W/Ni5W composite tape (a) and (111) pole figure for Cu-type rolling texture(b)™”!
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Table 1 Orientation and volume fractions of components for
cold-rolled Ni5W/Ni12W/Ni5W composite tape

Orientation Volume fraction/%
Copper(112) (111) 17.99
S(123) (634) 38.36
Brass(110) (112) 18.55
Goss(110) (001) 6.99
Others 18.11
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Fig.5 Cube texture as function of deviation angle of

NiSW/Nil2W/Ni5W composite tape(a) and distribution curve
of cube grains in NiSW/Nil12W/Ni5W composite tape (b)
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Table 2 Comparison of home-prepared NiSW/Nil2W/ Ni5SW

composite substrate and monolayer Ni5W substrates®”!

Cube texture content

Sample
(<10°)/ %
NiSW/Nil2W/Ni5W composite substrate 99.1
Monolayer Ni5W substrate ! 99.8
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