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Table 1 Deposition rates for HfO, coatings under various O,/Ar flow ratios

F 4 O,AT ratio

YUAR IR ) Deposition time /h

JEL & Thickness /nm

VYiRIE Z Deposition rate /nm-h™!

0.1 8 502
0.2 10 730
0.3 10 671
0.4 11 894
0.7 10 310
1.2 20 540

63
73
67
77
31
27
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Fig.1 AFM images of HfO, coatings prepared under O,/Ar flow ratios of 0.3(a), 0.7(b) and 1.2(c).

2.3  tRLNLEH

B 2k DAV A B ARER R 4 S (R B AL B U 2
ff) XRD 3. #HEIEE 300°CIN, A AR /A
AL N O, il DL AREAR 0 AT S e e
[ BS) H T 46 55 F4) L A8 AT R DY 5 AR AR AT 5 0

e Ry =ik, ARME 7 DL AR S 16
IRGER o S IO BE T R, B DUt R T e A IR R
TR R R, A2 &5 A R R 0, i
RHHAEAERAE<LT20°C P AT E A, A R T2 AR TR
JEAE AL IR T AR A A

Kl 3 A AR A S AR A S TR AN A I
AR R R SRR R . WRZ SRR
7~8 nm, ] JLAEGR EEGH v 2 ) Stk RSB e e
Wm,

Kl 445 T B R4 I L A AL ER VR IZ 1 XRD
BT, ] A B e O D 11 it P o 4 A L 39 KT 2
TS, 2 OAr=1.2 i}, XRD 3% - H IR K
PE ki, RIS ERIZ C AR S, B
AT LK FRAIRE 25 AL RE S . SR He g K
SO e A 2 R NG Sk Y A ki e i



%6 M

SRARREE S PR ARG A 5 PN T S AL B TR 2 R RE D 52 523

FAERIIIN PSR BB R BE R FREA, R BIE AR
RIS REEFFAT, AR 3 AU, RIZ40n e
FEREAR o A A RTE AL IRARAN IR, Oo/Ar=1.2
SR TR IZ MR DL R D T (R S AR S5 (] 2)
X R WIEARTE AL S A AT e _E B 5 13 B 5 1)
AACHRTRZ .

B2 KT EAAEN A S Bl U AR 2 XRD Kl
Fig.2 XRD patterns of HfO, coatings prepared on low
activation Martensitic steel substrates at 300°C under O,/Ar
flow ratios of 0.1~1.2.
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Fig.3 Grain size of the HfO, prepared under various O,/Ar
ratios.
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Fig.4 XRD spectra of HfO, coatings prepared on glass
substrates.
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Fig.5 Resistivity of the HfO, coatings prepared under
different O,/Ar ratios.

S EL 0.7 A1 1.2 Rl TR 2 AR i A e LS
Zrrhhe, TG M A BE RS A A
Pz, B AR B (R 2 T A
T IEE R S, o R A AR R S
ANKHE P RPREGRE, B Ind LR 0 IEIE,  BRRR)Z
A Pk BT R BT TR e A S
INEEREATEZ N Bk = NESUN TR

3 #ig

K FH S ARG A7 M S T VARG b 5 AN L
FEMNERIRZE, R T A LTI S RInE
Py WOLEM . AR . g R, DL
ST FAREN A T, AT ERHEE A 300°C I, il
% ISR TR Z R T BUE L R gh R LU R A
HEC DA A AT I B 5 &5 o Tl B A R R
JERECE . dRgs LR T, B CABE R
A JEE I B2 ) &5 i o AU L 0.7 1 1.2 I8 (R TR
JERES R A M RE R 22, X T HIO i Z 4R
Tk E, SIANKEHRERREEN S I ERE
PRHE ZAE MHD RN, ¥R)ZH 148 3 B
A S T IER s L.



524 ¥ %32
S 23k 8  XuZY,PanCJ, Wei W H, et al. Fus Eng Des, 2006, 81
1  Terai T, Mitsuyama T, Yoneoka T. Fus Eng Des, 2000, 491497

51-52: 207-212 9 Voigt M, Sokolowski M. Mater Sci Eng B, 2004, 109:
2 Huang Q, Li C, Li Y, et al. J Nucl Mater, 2007, 99-103

367-370(Part 1): 142-146 10 Kuo C T, Kwor R, Jones K M. Thin Solid Films, 1992,
3 Koch F, Brill R, Maier H, et al. J Nucl Mater, 2004, 213: 257264

329-333(Part2): 1403-1406 11 Pereira L, Barquinha P, Fortuanto E, et al. Mater Sci Eng
4 Giancarli L, Bonal J P, Caso A, et al. Fus Eng Des, 1998, B, 2005, 118: 210-213

41(1-4): 165-171 12 Smith D, Konys J, Muroga T, et al. J Nucl Mater, 2002,
5  Wong C P C, Chernov V, Kimura A, et al. J Nucl Mater, S07-311(Part 2): 1314-1322

2007, 367-370 (Part 2): 12871292 13 HaH W, Choo H M, Im S. J Non-Cryst Solids, 2002, 303:
6 Sze DK, Billone M C, Hua T Q, et al. Fus Eng Des, 1998, 7882

41(1-4): 371-376 14 b MECTIE. R TL HREE, 1982
7 Bihler L. Fus Eng Des, 1995, 27: 650-658 Kingery W D. Introduction to Ceramics. China Building

Industry Press, 1982

Characterization of hafnium oxide coatings on low activation

Martensitic steel at various O,/Ar flow ratios

SONG Binbin WU Ping ZHOU Duowen YAN Dan ZHAO Yide

ZHAO Shoutian

ZHANG Shiping CHEN Sen

(Physics Department, University of Science and Technology Beijing, Beijing 100083, China)

Abstract Hafnium oxide coatings were prepared at various O,/Ar flow ratios by RF(radio frequency) magnetron

sputtering on low activation Martensitic steel. The effects of O,/Ar flow ratio on the deposition rate and the properties
of HfO, are studied. The results show that the deposition rate decreases with increasing the O,/Ar flow ratio.

Moreover, the coatings prepared at various O,/Ar flow ratios are compact and the main phase of the coatings is
monoclinic. Additionally the coatings prepared at the O,/Ar ratios 0.7 and 1.2 were broken down under 1 MV/cm and

show poor electrical insulation properties, while the coatings prepared at smaller O,/Ar flow ratios show better

electrical insulation properties.
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