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High Temperature Material Properties of Ceramic Particle Composite

Yoshiyasu MORITA, Kazuo OKAMURA, Hisakazu KAWASHIMA and Manabuy SEGUCHI

Synopsis :

The composite materials consisting of alumina ceramic particles and heat-resistant alloys were manufac-
tured, and both the heat conductivity and compressive creep of composites in the high temperature range
were investigated for the purpose of developing a new type of heat resistant material. The compsites con-
taining alumina ceramic particles of 2 or 3 mm diameter in about 50 percent volume fraction were produced
by lost wax process. It was made clear that the heat conductivity of the composite was decreased to a half
of that of matrix metal in the temperature above 600 K, and the creep strain of the composite at 1523 K
could be decreased to a tens of that of matrix. It was also discussed about the effect of the purity of
alumina particles and the component system of matrix metal on the creep strain of the composite.
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Table 1. Chemical composition of matrix and particles (wt%).
Material C Si Mn Ni Cr Mo Co Fe Al,03 SiO, MgO
A 0.30 0.76 0.68 3.43 27.51 5.32 Bal. 1.12 — — —
B 0.04 0.87 1.22 20.76 23.74 1.52 39.7 Bal. — — —
C 0.25 0.68 0.86 23.01 27.10 5.61 31.6 Bal. — — —
Matrix
D 0.01 0.73 0.72 28.25 27.12 5.54 28.5 Bal. — — —
E 0.12 0.77 0.83 29.75 27.96 1.58 31.6 Bal. — —
F 0.01 0.77 0.73 27.79 27.66 1.47 33.4 Bal. — — —
a — — -— — — — — — 91.0 7.0 0.7
Particle
b — — — — — — — — 99.5 0.1 0.1
Wax
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(a) Making wax mold (b) Dewaxing (¢) Baking mold, preheating
ceramics and casting
Fig. 1. Schematic illustration of lost wast wax process.
Table 2. Structure of refractory mold (a), and

chemical composition of slurry sand (b).
(a) Structure

Layer 1 2 3 4 5 6 7 8 9 10 11 12
Dipping [ X — X — — Y — Y — Y — X
Sanding |[— x — x y — y — y — y —
(b) Chemical Composition (wt%)
Dipping X | Powder : 66.2%Zr0,, 32.4% Si0y, Binder : 30.4%,
69.6% Hy0
Slurry Y | Powder : 99.6% SiOg, Binder : 30.4%, 69.6%H20
Sand x | 66.2%Zr0s, 33.3% Si0,
an y | 37.1%Al;03, 60.2% SiCs, 2.63%Fey03
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Fig. 3. Schematic profile of experimental
apparatus for compression creep test.
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Fig. 4. Influence of preheating temperature on
casting defect of A/a-2¢ composite.
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ML BEAH EAMEL, SRMMZER, BiRER Y
- TR ko BONHRELTICE 5.

(1) EAEMEIOZX M7 v 7 ZBELIVEETETDH
B, L, BRT M) AR FRICEECRESE
B0, NFLBAREELD EICTFERTS L0 UE
THhb. BRRTFHREEIRESONX” CFHEiTE 5.

(2) $HECL > THFOBENKRTIZAL Z .

(3) 7NV FHF%H 50% hERTHEATAHZL
W& D, EAEMOBRMEESRIT 1000K 128 WT 9~11
W/mK &%, vhU 7 ZEEDH 40~50% (KT
T 5.

(4) BRCOVEEBMOERZ V- TERE, <Y
7 AEINAE L 2 WVIRE#HATE, <MY 2 A0
KESFIRIFT—E@ERT.

(5) HFOTVIFHEZEDLICONT, HEH
D)= TERIWIL, 99.5% T IFRHTEFH
AP 152K THO 2 ) —TFEAE< Y 7 208
1/10 & 72 5.

(6) 1573K TOBEAMOBEEEL< Y 7 AMEIC
KELSEELZT, < )27 ACEHAOELZWHE %
BETHILEPUETHA.

(7) 99.5% 3mm 7V I FRF &, 0.01%C,
1.5%Mo, 28%Ni, 28%Cr, 32%Co, 10%Fe #LEi D < b
D7 AF L OEAEHTE, 1573K Tb< M) 2 2ICH
N L%\, 19.6 MPa, 3h TO#EHM D2 V—TE
AETRY 7 AD A% KL, 8% IIERMT 5 kA
TE/.

il
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