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Abstract

We investigated the surface oxidation behavior of cube-textured polycrystalline nickel at various oxidation conditions.
Cube-textured NiO film was formed on a cube-textured polycrystalline nickel regardless of oxidation conditions but different
growth behavior of NiO crystals was observed depending on the oxidation conditions. The introduction of water vapor into
0, did not affect the texture evolution, but rough and porous microstructure was developed. Microstructure of NiO film tends
to be denser as the oxygen partial pressure increases. It is interesting that (111) peak of theta - two theta diffraction pattern
started to get stronger in air atmosphere and (111) plane became the major texture in the substrate oxidized in high purity
argon gas. Small amount of high index crystallographic plane NiO peak crystal was observed when N,O was used as an
oxidant while only (200) plane crystal was formed in dry O, atmosphere. Flat and smooth surface was changed into rough
faceted one when ramping rate to oxidation temperature was faster. The grain size of NiO was decreased when the oxygen
partial pressure was low. It was also observed that the modification of nickel surface suppressed the development of (200)
texture.
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2. Experimental
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3. Results and discussion
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Fig. 1. XRD patterns of Ni substrates oxidized at various
condition; (a) 900°C, Oy+water vapor(30C) (b) 1000TC,
Oy,+water vapor(30°C) (c) 900, Oytwater vapor(40T)
(d) 900C, dry O,.
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Fig. 2. SEM surface images of Ni substrate. Oxidation was
carried out at;

(@) 900T, Oytwater vapor(30C) (b) 1000, Oytwater
vapor(30°C) (c) 900°C, O +water vapor(40C) (d) 900C,
dry O.
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Fig. 3. XRD patterns of Ni substrates. Oxidation was

carried out at the condition of; (a) 900C for 2 hour-10 min,

Oy+water vapor(307C), (b) 900C for 30 min-5 hour, O,+

water vapor(30C).

() (b)
Fig. 4. SEM surface image (a) 900 C for 2hour-10min, O+
water vapor(30C) (b) 900C for 30min-Shour, O,+water
vapor(30C).
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Fig. 5. XRD patterns of Ni substrates at various gas of (a)
Air (b) N,O (c) Ar (d) 4%H and O,.
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Fig. 6. SEM images of Ni substrate at various gas condition;
(a) Air condition, (b) N,O condition, (c) Ar condition, {(d)
4% H and O, condition.
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Fig. 7. (111) pole figures of NiO. Oxidation was carried out
at; (a) 900C, O,+water vapor(30°C), for 2 hour-5 hour (b)
900°C, O,+water vapor(30C), for 2 hour-10 min (c) 900 T,
O,+water vapor(30C), for 30 min-5 hour.
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4. Conclusion

NiO9] H3zZA 9 A 2AHLL E3}9
RABITS 7|ollA A3} @z Al 7tA, &%,
AlZb 270] Nie] 1] 4tst AF mix=

Gl el A+ st

AlF Z7)d % 600C~1000Ce &% 9o
A Rl £F717F ZEHE AAE BHAA A
& ZH710A €A st 2=7F S
2 [(200)/{I(200)+I(111)} ¥}7} Z7}3kE 900
T~10007C o A NiO Abz}ako] 733} (200) texture
7b 4 HAAT & =7 wEA Y A
ko] 2 A$ Nio(I1)WHo] wesigict &
ARG Zhaof whelk 9 ujAx 2o ol$ FA
H= AS o 5 Ak ARgE Jh2o) o
2 A BEF 9 4tao S4= 83 EH
AA ArstEre) Ao i o] zlo|7t 9lom o]E
o M3yl By or z-gato] Atstutol miA
Z2 Wste] FFS & Aoz Al=mEoh

30C9 & TIA AAELTIA 1000
TolA 2A17F AFEAZ1 72 NiO AR} ¥
ol A2 HYPstA widd *H HEL 3t
Ae A& B4 & + %Otﬁ YA %

o] J

NiO AFs}F29] 1(200)/{I(200)+(111)} 2] g}o 0.99
A

Adgidez AA A AL 4 5 9t

Acknowledgement

This research (R-2004-0-194) was supported by a
grant from Ministry of Commerce, Industry and
Energy (MOCIE), Republic of Korea.

References

[1] A. Goyal, D. P. Norton, D. K. Christen, E. D. Specht,
M. Paranthaman, D. M. Kroeger and J. D. Budai,
“Epitaxial superconductors on rolling-assisted biaxialy-
textured substrates(RABIiTS): A route towards high
critical current density wire”, Appl. Super. Vol. 4, Nos
10-11, pp 403-427, (1998).

[2] Z.Lockman, X. Qi, A.Berenov, W. Goldacker, R.Nast,
B. deBoer, B.Holzapfel and J.L. Macmanus-Driscoll
“Surface oxidation of cube-textured Ni-Cr for the
formation of a NiO buffer layer for superconducting
coated cinductirs”, Physica C., 383(2002) 127-139.

[3] Y. Iijlima, M. Hosaka, N. Tanabe, N.Sadakata, T.
Saitoh, O. Kohno and K.Takeda, “Processing and
transport characteristics of YBCO tape conductors
formed by IBAD method”, Appl. Super. Vol. 4, Nos
10-11, pp. 475-485, (1996).

[4] B. Worz, A. Heinrich and B. Stritzker, “Epitaxial NiO
buffer layer by chemical enhanced surface oxidation
epitaxy on Ni-5%W RABITS for YBCO coated
conductors”, Physica C 418 (2005) 107-120.

[5] T. Watanabe, K. Wada. Y. Ohashi, M. Ozaki, K
Yamamoto, T. Maeda and 1. Hirabayashi, “Advanced
in surface-oxidation epitaxy processed substrates for
YBa,Cu;07, film”, Physica C., 378-381 (2002) 911-
916.

[6] Kaname Matsumoto, Izumi Hirabayashi and Kozo
Osamura, “Surface-oxidation epitaxy method to control
critical current of YBa,Cu;0;., coated conductors”,
Physica C., 378-381 (2002) 922-926.

[7] Katsuya Hasegawa, Toru Izumi, Teruo Izumi, Yuh
Shiohara and Toshihiko Maeda, “Improvement of
in-plane alignment for surface oxidized NiO layer on
textured Ni substrate by two-step heat-treatment”,
Physica C., 412-414(2004) 864-870.



