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Introduction Methods

RTP
Alumina is one of the most used ceramic materials, and as such understanding its Commercial  ready-to-press  (RTP)  alumina Al, 0,
sintering and densification processes is important. It is known that the sintering behavior specimens were sintered to full density (98%) at / \
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hardness [1] and improved wear resistance [2] was observed for alumina doped with . . * Contains Carbon
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Carbon segregation is difficult to analyze by conventional electron microscopy. However, specimen was fired at 850°C for 2 hr in air and then Fired
carbon segregation at grain boundaries in alumina was analyzed by atom probe sintered in the graphite furnace in flowing He. Fig. 1: Schematic of the sample sintering process.
tomo.graphy (APT): Using APT segregation of C to a grain boundary was shown (for The mechanical properties were evaluated. Three-point-bending was used to measure the flexural strength. The
alumina doped with 0.012wt.% C). The C concentration was <1 monolayer for the wear resistance of the specimens was evaluated by diamond-cutting experiments, where the time to cut through a
observed boundary (no amorphous film or grain boundary phase) [3]. specific cross sectional area was measured.

Results & Discussion

Powder and Specimens Microstructure
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Fig. 2: SEM micrographs of (a) the RTP Al O,
granules and (b) one granule composed of
crystallites with a diameter of ~150 nm.

Fig. 3: Specimen before sintering (green), sintered in
He, and sintered in air. The specimens sintered in He
(graphite furnace) developed a black color, which
indicates a carbon content originating from the
organic compounds in the RTP powders (~3wt.% C).
In comparison, alumina specimens sintered in air,
where the carbon decomposes during sintering at
elevated temperatures, were white. The relative
density of the specimens according to the
Archimedes method is 97-98%.

Fig. 4: : Secondary electron SEM micrographs of (a, b, c) polished and thermally etched and (d, e, f) fracture surfaces of RTP alumina sintered at 1600°C
for 2 hr in (a3, d) air and (b, e) in the graphite furnace in flowing He. The specimen in (c, f) was fired in air at 850°C for 2 hr and sintered in the graphite
furnace in flowing He at 1600°C for 2 hr. The grain size was analyzed from SEM micrographs of the polished and thermal etched specimens, according to
the linear intercept method. Between 600 and 1000 grains per specimen were counted for the analysis. The thermal etching was performed at 1250°C
for 2 hr. Sintering with carbon in He resulted in specimens with a finer microstructure.

Mechanical Properties

Table 1: Flexural strength, Weibull modulus, grain size, and density of RTP alumina sintered in air and in flowing He at 1600°C for 2 hr.
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Fig. 5: In order to evaluate the wear resistance of the specimens, Fig. 7: Higher ek | ctrenath < of
diamond-cutting experiments using a diamond wafer blade were magnification 8- - exur.ats red”f? meas;rgmlceln S_O
conducted. In these experiments, specimens of similar cross micrographs of Isilpeumebns s]|Cn cre mTz:]lr and i . own;i
sectional area were cut with a diamond wafer blade and the the surface in © (car. o) UTTEEE) e. mea.n >Ens
normalized time was evaluated. figure 6 (a). and Weibull modulus are listed in Table 1.
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 No difference in mechanical strength was measured for alumina doped with carbon and alumina without carbon.




