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Abstract

Recently, NiO films have been studied as a buffer layer to fabricate the superconductor with preferred orientation and as
a diffusion barrier to prevent the reaction between superconductor and textured nickel substrate. We fabricated NiO films on
textured Ni substrate by thermal oxidation with various variables of temperature, oxidation time, atmosphere, and cooling
rate. We investigated the alignment of NiO films by XRD and pole figure and the microstructures by SEM. (200) <001>
alignment of NiO film was observed at the oxidation condition of 1200 °C for 10min and slow cooling in O2 atmosphere.
During the process in Ar atmosphere, we could also observe the thermal faceting which affects the alignment of NiO films
on Ni substrate.
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Fig. 1. XRD pattern as a function of temperature

Fig. 2. Pole figure as a function of temperature (a)
1000°C (b) 1100°C (c) 1200°C

(a) (b) ©
Fig. 3. SEM images vs. temperature (a)1000°C (b)1100°C
(c)1200°C

Fig. 4. SEM image of NiO oxidation at 1200°C, 1h, Ar
21/min atmosphere, (a) slow cooling, (b) rapid cooling
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Fig. 5. XRD patterns as a function of oxidation time and
cooling rate

Fig. 6. SEM images as a function of oxidation time and
cooling rate (slow cooling 30min oxidation, slow cooling
10min oxidation, rapid cooling 30min oxidation, rapid
cooling 15min oxidation)
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Fig. 7. XRD pattern as a function of oxidation time and
cooling rate at oxygen atmosphere

Fig. 8. Pole figure as a function of oxidation time and
cooling rate at oxygen atmosphere (15min oxidation
rapid cooling, 10 min oxidation slow cooling)

g e RS & AT 1200C e 2 =
o] A2 XRD pattern & EH 10 & 2tsh, A4
S o ¢ O F (100) intensity 7} TFE 27
o sl AHew AA YERT (Fig 7)
Pole figure o1 A& x-y 222 NiO (200) %

i akAd e selE e (Fig. 8) SEM image oﬂ
Me g R 221 AFY ¢ AJH

4.NiO 7} A Wigd S 22X R34
7}. Thermal grooving ¥} thermal faceting
Thermal grooving ¥} thermal faceting = NiO
b 2ol A FAE 9 dojued
thermal grooving <& grain boundary ¢} 7]73°]
Wt junction o] EWHAAER PO #FS
237 943117\1 F97t grooving HE A=
@3kt 3 thermal faceting & A Sdlv H
Hd 41:40] v B9 "EE 2I/INAE
AL wled o3 FEE hill-and-valley



98 Eunchul Choi et al.

FxenE @ Edel tE WAE 2E
g4e) WER ZAAN ERHE Sojh}
AL W50l we WA U7} A
guct o} A ERAUAE Stobur

olgigt ol = A 4 Wi e e

g

U}, Grain growth

223} o A Ni grain 2 YAAI%
AAEA xS 2k7Fe] mis-oroentation &
A grain 0] AtEA M2 FAIG. A
B} o] #HAH 3 AAINE= o
misorientation ©] MAA A wigAl S 9

SHA A

Sy o WY O,

Iv. 328

NiO 7} Z7hxete 2ol 988 719
3 wjakste Ni o wEdE WME% NiO &
ArstA717] 13 Ade sl AE7hA
Aoz Nio o #igstE 934 1200TC ]
Ao & A271A 9 slow cooling, AFA &
A7l Aks} o]F WAl EHVIE Ar 2
HAste A, 282 o texture 7F & B Ni
g 7¢o g AgsteE ARV i HeT Ao
2 oAdch

References

[1] FCZERWINSKI and J.A. SZPUNAR, “Texture
development in thin nickel oxide films”, J. Materials
Research Society , vol 343 (1994) pages 131-136

2] 244, olAE, oldd, °lFF, “800°C A
1200°C 74x] 715 oA el Ni o m22tsl, o
a4 8h3] 2], vol 30 (1992) 278-283

[3] S. Mitra, “Investigation of diffusion mechanisms
during nickel oxide film growth by an isotope
separation technique”, Materials Science and
Engineering, A174 (1994) 103-110

[4] S.B.Lee, D.Y. Yoon and M.F.Henry, “Abnormal grain
growth and grain boundary faceting in a model Ni-
base superalloy”, Acta materialia, vol 48 (2000) 3071-
3080

[5] Y.Yamada, T.Hattori, “Development of cost-effective
HTS superconductor. Simple heat treatment and low-
cost substrate Ni/NiO”, physica C, vol 335 (2000) 78-
82

[6] Kaname Matsumoto, SeokBeom Kim et al, “High
critical current density YBa,Cu;07.5tapes prepared by
the surface-oxidation epitaxy method” physica C , vol
330 (2000) 150-154

[7] Kaname Matwumoto, SeokBeom Kim et al, “High
critical current density YBa,Cu;0,; films on surface-
oxidized metallic substrates”, physica C, vol
335(2000) 39-43



