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Fabrication of ZnS-SiO, Composite and its Mechanical Properties
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Abstract ZnS-SiO, composite is normally used for sputtering target. In recent years, high sputtering power
for higher deposition rate often causes crack formation of the target. Therefore the target material is required that
the sintered target material should have high crack resistance, excellent strength and a homogeneous micro-
structure with high sintered density. In this study, raw ZnS and ZnS-SiO, powders prepared by a 3-D mixer or high
energy ball-milling were successfully densified by spark plasma sintering, the effective densification method of
hard-to-sinter materials in a short time. After sintering, the fracture toughness was measured by the indentation
fracture (IF) method. Due to the effect of crack deflection by the residual stress occurred by the second phase of

fine SiO,, the hardness and fracture toughness reached to 3.031 GPa and 1.014 MPa - m'?, respectively.
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Table 1. Characteristics of raw powder

ZnS Si0,
Mean particle size 5 pm 10 pm
Particle shape Spherical Irregular
Purity 99.99% 98%
Vendor CERAC Co., STREM CHEMICALS
USA Co., USA
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Fig. 1. XRD patterns of powders; (1) is simple mixed pow-
der and (b) is 10h powder.
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Fig. 2. BET surface Area of ZnS-SiO, powder with various
ball-milling time.
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Fig. 3. XRD patterns of sintered bodies; (1) is simple mixed

powder and (2) is 10h powder.

(b)
Fig. 4. Microstructure of sintered samples from (a) ZnS-SiO,

powder mixed for 10 h and (b) ZnS-SiO, powder ball-milled
for 10 h; The bright area is ZnS and the dark area is SiO,.
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Fig. 5. Mechanical properties of sintered bodies.
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Fig. 6. OM (a) and FE-SEM (b) observations of the micro-
structure showing indentation crack propagations in sin-
tered samples from (a) ZnS-SiO, powder mixed for 10h,
and (b) ZnS-SiO, powder ball-milled for 10h.
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