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Sm,Y,_AlTaO, F&# Ry FA M IR 14 AE
HEA, A5
(FRLLLREHAFE, FRFAFL. F04 467000)

B E JAHARAAO, Y0, MO0, fTa0 HERHHA., KAZERHFEI LT MY, AT, £ PIHEHA, ot
BAked, BEEmpl, AkMR, RIPLBPRMERGTT ARAR, HRAY. &SNy, A, T0, LA
BLAAZN, RREAARSYARE—ELSKIEH, LIk A st £ FAM L 9% VW L. & Rifw.
SAAERFIBANFARLK—FZ, WFA oY ZEARANEFFLALRTFTEFLN. BKT oS FOh4H.
ARG FUMEEEE N, & FHIBPLHA, SANO AFHMBFATARBGRKAR, LXI5SZEAMY,
UL RATRE 400 CAEMAREN AT MATHRE,

@iE SHERBPRE HEPALS KFR BEKRAR

FESEXE TQL7475 XHRIRER : A XEHE : 1001-9642(2024)04-0017-06

Thermophysical Properties of Sm,Y,.xAlTaO; Ceramics

LU Bao-fu, ZHU Jin-kuang
[School of Resource Development, Pingdingshan Polytechnic College, Pingdingshan 467000, China)

Abstract . The high—purity ALO,. Y,0,, Sm.0, and Ta.0; were utilized as raw materials to prepare Lhe
Sm.Y, AL TaO. series ceramic materials through a high—lemperalure sintering method. Their crystal
Struclure, microstructure, elemental composition, thermal conduclivity, and Lhermal expansion. propertics
were systemalically studied. The results indicate hat except for Sm,Y, Al ,TaO.. which has a pyrochlore
structure, the other throe oxides exhibit a single fluorile crystal structure. The relative density of the
obtained dense samples exceeded 90%, displaying clear grain boundaries, and the molar ratios of elements
were consisient with their chemistry formulas. Because of the large disparities in ionic radius and atomic
weight belwoen AI** and Y?, phonon scattering is amplified, nevertheless, as the ALO, concentration
increases, the thermal conductivity of Sm,Y, ,ALTaO. falls. Although an increase in ALO, concentration
roduces the thermal expansion coefficient, the value remains equivalent to YSZ. Additionally, the prepared
ceramics cxiibil excellent phase stability at the lemperalure range from room lemperature to 1400 C .
Koywords . High—temperaturo thermal—protection coaling, Rare—earth tantalum oxide, Therwal conductivity:
Thamal cxpansion coef(icent
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BEMAE, (BT 55 R BT 3R B A B Aok i BB
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A5 RASE TS, XLPFREHFTHERM,
TR E PRy FR Y BT SE AR R IAER B R K.
BT, REE Y RYEHEENTRKRLE T RN
B, mEBZEDA B BT RERLYASEMMH
I Bl 25 1 BB AY o mi AR 20

BA Sm,YTaO, o £ fli, A AP &4 B 3 i
Y, A Sm,Y, ALTa0, RFE % E. RAHRE
8 5L R ¥ 5 4 4B IV A9 BUH SR (A RL, AR A,
RIEGEN, AR, MEKEESETTHER.

1 MRRERMERES T
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R, SRR IR E AR LW A 4 Sm,Y |, AL Ta0, R
o4, RS IEIRAY R ARIE 200 CTFMALTE 2 h, PA
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BEH—FRA R, FRIRAY IR U R A DR TF 6k
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BLEFEM A S, HPEES @12.7 mmx 1 mm
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(XRD,D8 Advance, German) 4+ 47, FE GBI ER
4R R 51 F B i 8 (SEM, Sigma 500, Zeis,
Germany) W%, H BT BN ATH BB TR
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1 Sm ¥ Al Ta 0
x=0 21.3 8.4 0 10.8 59.5
x=0.1 17.7 1.3 1.8 9.8 65.5
x=0.3 19.7 4.7 3.1 10.4 62.1
x=0.5 20.8 2.6 4.7 10.3 61.6

B2 Sm)Y, AlTaO, MR @IS (a) x=0 (b)x=01 (c) x=03 (d)x=05
Fig2 Micomorphology of Sm.Y, AlTaO. (a) x=0. (b)x=01 (¢)x=03, (d)x=05
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C,(Sm,YTa0,)=0.37424+0.000067-5292.168781/T* (4]

C,(Sm,Y,,Al,, Ta0,)=0.3763+0.00006T-5346.83572/T7(5)

C,(Sm,Y,, Al,;Ta0,)=0.38165+0.00007T-5732.16036/T°
(6)

C,(Sm, Y, sAl,sTa0,)=0.38681+0.00007T-6037.3/T* (1)
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