%30 % 412 W] T OHL MR 2 R Vol. 30 No. 12
20154 12 A Journal of Inorganic Materials Dec., 2015

XEHS: 1000-324X(2015)12-1278-05 DOI: 10.15541/jim20150219

Sc,W,0., IR I & & H S1 74 B Bk [ g

A xo D EHE L RNEL waid?

(1. HMRFE JmFR, HM 225009; 2. HMKXF HEHFEHRLAFR, HM 225002)

O SR KT EOCTTRERIE T R 7H ScaW10p, EE. FIH X A7 5 U(XRD) RIS & 5 413 55 (FESEM)
X Sy W30, A I Scy W30 WKL 43+ FTHI T SRR BEA W THI T SREAT RAE, B T0AS NG B8 5 46043 s X L1 4% 11
S . SR AR XRD FAHUE BT AU(TMA)Y W T Sca W30, M 2 ¥R R ) S B K P . seib & SRR &
1000°CHe4s 6 h 74BN G B RIR T A ScoW;0,, FIRSEEN, HAL U F] 600 °C I i il A T B # Ik =800
—5.28x107° Ko 7EFE W F] 500°C 4SS IRLEE A kB DT I 1 Sea W50, WIS N A4S, B F IR
This, WIER DGR S B TIRA RS R, RIH-FEMEAZ 7 . 4R 5EZ 1000°CIR K AL HE 7 min J5 15 273}
JiAH Sc; W50y, £ Al i, 16 5 i 5 600 CHELIEE X A Y, Scy W50, W (17 ) U Ik R A —-7.17x10° K

* B GA MUK WL BKerBOCTIRG BT

HESES: 0484; TB43  XHEFFRIRAD: A

Synthesis of Negative Thermal Expansion Sc,W30;, Thin Film
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(1. Guangling College, Yangzhou University, Yangzhou 225009, China; 2. College of Physics Science and Technology, Yang-
zhou University, Yangzhou 225002, China)

Abstract: Orthorhombic Sc, W30, thin films were deposited by pulsed laser deposition method. The microstructure,
composition and morphology of the Sc,W;0,, ceramic target and thin films were investigated using the X-ray diffrac-
tion (XRD) and field emission scanning electron microscope (FESEM). The effects of the substrate temperature and
oxygen pressure on the Sc,W;0, thin films were studied. The negative thermal expansion (NTE) properties of the
Sc,W;30, ceramic target and thin film were characterized using high temperature XRD and thermal mechanical analy-
sis (TMA). Results indicate that the compact orthorhombic Sc, W30, ceramic target with excellent NTE can be pre-
pared by sintering at 1000°C for 6 h. The average thermal expansion coefficient of the orthorhombic Sc¢,W;0;, ceramic
target is —5.28x10° K™! from room temperature to 600°C. All the as-deposited Sc,W;0, thin films are amorphous. The
surface of the as-deposited Sc, W30, thin film becomes smoother, but it becomes uneven when the substrate tempera-
ture increases. The Sc,W;0, thin film with excellent NTE is crystallized after annealing at 1000°C for 7 min. The
thermal expansion coefficient of the orthorhombic Sc, W30y, thin film is calculated to be ~7.17x10° X' in the tem-
perature range from room temperature to 600°C.
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Fig. 1 XRD pattern of Sc,W30;, ceramic target sintered at
1000°C for 6 h
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Fig. 2 Cross-section SEM image of Sc,W;0,, ceramic target
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Fig. 3 Thermal expansion curve of the ceramic Sc,W;O;
target
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Fig. 4 XRD patterns of Sc,W30, target and thin films

(a) Sc, W30y, target; (b) Sca W30, thin film; (¢) Amorphous Sc, W30,
thin film
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Fig. 5 SEM images of as-deposited and annealed Sc,W;0,
thin films prepared at different conditions

(a) Room temperature, 5 Pa; (b) 300°C, 5 Pa; (c) 500°C, 5 Pa; (d) 500°C,
5 Pa; (e) 500°C, 10 Pa; (f) 500°C,20 Pa; (g) Annealed at 1000°C for
7 min; (h) Annealed at 1000°C for 7 min
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Fig. 6 High temperature XRD patterns of the orthorhombic
SCzw3012 thin film
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Fig. 7 Fitting curve and lattice constants of the orthorhombic
Sc, W50, thin film as a function of temperature
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