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ABSTRACT

SN, with 6w/o Y;0. and 15w/o Al,Qy has heen gas pressure sintered and its densification behavior and
the effect ot the sintering variables on the microsiruclure and mechanical properties were mvestigated Densifi-
cation rate was higher at temperature below 1775C and between 1870C and 1950C than between 1775T
and 1870C. The faster densification at temperature between 1870C and 1950T was thoughl to be due lo
the increased amount of liquid phase resulting from the increased amounl of SigNy dissolving n the Tiquid.
f-SigNy and Y-disilicate at temperalures below 1775¢C, and only B-ShN; at 18707 and above were detected
by XRD analysis. Three different two-step schedules were employed to obtain sintered bedy with above 59%
theoretical density and Lo mvestigate ithe effect of the sintering variables on the demnsity, the microstructure
and lhe mechanical properties of the sintered body. The sinlered densiy did not change with the heating
rate, and the microstructure became coarser as the temperature increased. The strength decreased with the
widlh of B-SizNy grain, while the fracture toughness increased with the square root of il. A ceramic cutting
toal made of the sintered body showed an uniform flank wear after the cutting test.
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Table 1. Starting Powders Used for This Study
Powder Manufacturer Grade Avg. Particle Size {(um) Others
SiaNy H.C. Stark, Germany LC125X 0,43 (0: 2.08w/o
YoOs H.C. Stark, Germany Fine 0.35
Al:Os Sumitormo, Japan AKP-30 0.37
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Fig. 1. Schematic diagram of heating schedule: {a) si-
ngle step (Temperatures T1, T2 and holding
time t will be specified in Table 2),
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Fig. 2. Variation of sintered densities as a function of
the sinteringk temperature (halding tume: 1 hr),
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Tahle 2. Sintering Conditions of the 2-step Process, Resulting Density Weight
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Loss and Widlh of B-SizN,

Grain
Grain Size*
etk L d
Process T1 T2 ((hr) p(%) Aw(%) ()
A 1920 1920 25 9.4 —-11 3.03
B 1900 2000 2 99.3 —1.6 3.22
C 2030 2030 4 99.5 —2.3 4,24

*Grain Size: Average of 30 largest width of $-SiN, grains.

**T1, T2 and t were indicated in Fig 1.

Table 3. XRD Results of the Specimen Sintered at
Temperatures Between 1680T and 1950
for 1hr Except B-SiaN,
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Fig. 3. SEM micrograph of the etched specimien obtained after sintering for 1hour at (a) 1680C, (b) 1775T,

{c) 1870°C, (d) 1950C.
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Fig. 4. SEM micrographs of atched specimens sintered
by 2 step process; (@) A, (b)) B and () C pro-
cess.
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Fig. 10. SEM micrograph of the cutting teol sintered
by process B showing uniform flank wear:
work piece FC45, feed 0.7 mm/rev, DOC 1.5
mm. speed 7.29 m/s.
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