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Tab.1 Purity and particle sizes of raw materials

JEORL i 26 T AR 53 E Y L
LR N RS E A AlL,0,:99.28 0~3 mm
R R E 408 AlL,0,:99.28 0.044 mm
a-AL O, fH Al,0,:99.21 Dy, =3.31 pm
R A1:99.00 0.074 mm
Si ¥ $i:99.00 0.074 mm
e €:97.00 0.088 mm

1.2 X

HRKAK 20, B A BITCK 2B, LLR
L BERL S5 W M R (FS-10) 2 43 H8OH) , 2k
FE AR 7 R oK Ze0, K3 A4 181 59 43 BCAE JE K
T TR R T A8 43 WO, 43 B50I5 A0 KOk 14 B G 45 4
WE 1 R, i B A Ze0, Ry AR A B A H
B R SFAE 20 ~50 nm.
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Fig.1 Microstructure of the dispersed nano-ZrO,
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Tab.2 Physical and thermo-mechanical

properties of specimens

A Y Mor/ cess HMOR ToR
/ CCs/ _
BB . / (o
B, (gJ MPa  MPa sMpa O (70
cm ) MPa /%

AS 11.6 2.94 42.9 107.5 32.5 25.1 58.4

ASZ 11.1 3.00 42.2 106.5 32.8 28.2 66.9

N2 ATLLE 5 AS SRR A EL, W gl ok
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YK EA R AR A B T MR B0 B
B3R = AH RN AN K Zr0, H xRk B0 4 Yl 5 2 A
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FE% N 58.4% $E 5 5] 66.9% ,HE B T 8.5% , 1]
UL, 5IAGK Ze0, ] BH 5 £ 55 b RL G BT 3R
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Fig.2 Cross-section of specimens after oxidized

*£3 XHEM1000 CF1500 CEHEEE

Tab.3 Thickness of specimens after oxidized

at 1 000 “Cand 1 500 °C mm
Y=g 1 000 C 1 500 C
AS 9.53 4.98
ASZ 6.72 4.03
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Fig.3 XRD patterns of specimens after
HMOR testing
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Fig.4 SEM photographs of specimens after HMOR testing
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Tab.4 EDS results of the points in figure 3(c) %

Spectrum C N (0] Al Si

Spectrum 1 23.50  29.61 0.00 44.43  2.45
Spectrum 2 0. 00 0.00 0.00 87.61 12.39
Spectrum 3 45.01 0.00 0.00 49.43  5.56
Spectrum 4 42.51 0.00 14.94  39.63 2.91

1E 1 400 CHERRZ&MFT ,ALSI 5 C LR
i CO N, Azt O, [ Az Ji AIN F SiC o 25
Al BRI o DA i AR S

4A1(1,g) +3C(s) =Al,C,(s), (1)

Al(l,g) +N,(g) = AIN(s), (2)

AL, C,(s) +2N,(g) =4AIN(s) +3C(s), (3)

Si(s,l) +2C0(g) =SiC(s) +CO,(g), (4)

28i(s) +0,(g) =2Si0(g), (5)

2Si(s) +0,(g) =28i0,(s), (6)

Si(s) +2CO0(g) =8i0,(s) +2C(s), (7)

Si0, (s) +C(s) =Si0(g) +CO(g), (8)

SiO(g) +3CO(g) =SiC(s) +2C0,(g), (9)

SiO(g) +2C(s) =SiC(s) +CO(g). (10)
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Effects of Nano-ZrO, Powder Addition on Properties, Phase Composition
and Microstructure of Al-Si Incorporated Al,O,-C Materials

LIU Zhi-fang, LIU Xin-hong, HUANG Ya-lei, MA Teng

(Henan Key Laboratory of High Temperature Functional Ceramics, Zhengzhou University, Zhengzhou 450052, China)

Abstract. The effects of nano-ZrO, powder addition on properties, phase composition and microstructure of
Al-Si incorporated Al,O,-C materials have been investigated using tabular alumina aggregates and fines, Al
powder, Si powder, graphite and nano-ZrO, powder as starting materials, resin as binder. The results show:
there is almost no effect of nano-ZrO, powder addition on strength properties both at room temperature and high
temperature ; nano-ZrO, powder addition contributes to increase in density and oxidation resistance as well as
noticeably increase in thermal shock resistance. The increase of density may be due to good filling effect and
promoting sintering of nano-ZrO, powder. The noticeably increased thermal shock resistance may be attributed
to the following reasons: Nano-ZrO, powder addition promotes Al, Si reacting with C, CO and N, in-situ for-
mation of AIN and SiC whiskers, and the whiskers constitute network structure creating toughening effects. Be-
sides, the nano powder possesses toughening effect and nano-ZrO, phase transformation creates toughening
effect.

Key words: Al-Si incorporated Al,0,-C composite; nano-ZrO, powder; thermo-mechanical property; phase

composition ; microstructure



