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Abstract

The evolution of textures in Fe-Ni alloy thin films fabricated by PVD using a sputtering method was investigated
with parameters such as deposition time and chemical composition. The textures of the as-deposited films were
characterized by fibre-type. In Invar alloy(Fe-36.5 wt%Ni) thin film, the <110>//ND fibre texture as a starting component
changed to the <210>//ND fibre texture with increasing deposition time. In Permalloy(Fe-81 wt%Ni) thin film, a mixture
of the <221>//ND and <311>//ND fibres developed at the carly stage of deposition, and then transformed to the

<210>//ND fibre with increasing deposition time. These texture changes were discussed in terms of relationship with the
microstructural evolution of the films.
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Table 1 Summary of sputtering conditions employed
for the fabrication of Fe-Ni alloy thin films
on the low carbon steel substrate.

Parameters Conditions
Substrate temperature 2007C
Working pressure 5% 107 torr

Distance between target and substrate | 60 mm

Sputtering gas 99.999% Ar
Gas flow 5 scem
RF input power 120 W

Deposition time 150 min, 300 min

294E Agstel AN BH F oHAE &
& AH8aiel 285 ANFOER AWl A
2 gzsgoh BAANEEE Fe-36.5w%Nio] Qlu}
(Invar) 323} Fe-81 wt%Ni2] ¥E & o](permally)
2¢ AgaTh B A7e 99 A58 309 2
HE Y FAHGFES Table 10] Aot

~9HY AUl 715 o] 10%0r o]t =
95t T2 o)=L 7FA(99.999%)F 7122 A (mass
flow controller, MFC)E %3] Ssccm(std. cm }fmin)S
Aoz FYste] APzl ¢HL 5x10° tor
2 -39 7% 25s AUE 7|9 A
Z3le] 20002 4GsHA FASH e Efzrt
XG5S st 1022 BHAS @lﬂl*ﬂ'ﬁia‘ﬁ

2

o b
3wl 32g ARG, FHo] #RE F
A9 9 ABEE AVSL, B LR %ﬁ‘
HE AR AR g dAsRg.

Ao a-step? FAAA BUIACEME ol
Z

=
galo] BRI Uote PPEHE CoK,F
o]g3le] {111), {200} 18] {220} S5 E(pole figure)
g 2749 5, woe] AR AREAS 2 BRY 5
e E 7|9 423K normal direction, ND)2] &=

=
A S (inverse pole figure)S AAbale] 3431k

Fig. 1& Agta7 790l Fe-365 wi%Ni §3&
H

Table 19] o] A0 7 1508 Eot Z=FA)7] vt

shExEslE] A A0 A28, 2001d



Fig. 1 SEM micrographs of the Fe-36.5 wt%Ni alloy thin film sputtered for 150 min under the processing

conditions as given in Table 1: (a) Top view of the sample; (b) Crosssectional view of the sample.
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Fig. 2 SEM micrographs of the Fe-36.5 wt%Ni alloy thin fim sputtered for 300 min
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Fig. 3 ND inverse pole figures in Fe-36.5 wt%Ni alloy thin film after sputtering (a) for 150 min and (b) for 300 min.
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Fig. 4 ND inverse pole figures in Fe-81
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wt%Ni alloy thin film after sputtering (a) for 150 min and (b} for 300 min.
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