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Abstract ZrB, was prepared from a mixture of ZrQ,, B.O; and Al by SHS method, and its effect of additives such as
Fe.O; and Al on densification of the combustion products was investigated. The major phases existed in the combus-
tion products were ZrB; and a- AL,Os. The densification of combustion products was increased, and grain size of ZrB,
was more coarsed with e ALLOs molten phase at above B:0s: Al=1.0: 3.3 molar ratio. Molten phases consisted of ZrB,,
Fe, Fe.B and Zr,FFe phases, which were easily separated from e ALO; slag in Fe,0O;: Al (molar ratio)=1:1~3 and 1.
5. 3 additives. The relative density of molten phases was 83.2% in Fe:O;: Al (molar ratio)=1:1 additives, and its

densification was increased to above that composition, was 93.7% in Fe,O;: Al(molar ratio)=1: 3.
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Table 1. Batch composition of starting materials for the

combustion products.
(molar ratio)

o materials 7:0, B0, Al
(a) 1 0.8 2.8
(b) 1 1.0 33
(c) 1 1.3 38
(d) 1 1.5 4.3
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Fig. 1. Calculated variation in adiabatic temperature with initial
reactant temperature for the combustion product. (a) ZrO,+ B
0,+3.33A1 system (b))  ZrO,+B,0:+ xFe, 03+ (3.33+y)Al
system(x:y=1:2)
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Fig. 2. TG-DTA Curve of ZrO.- B.0s- Al mixed powders in Ar.
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Fig. 3. XRD patterns of the combustion product to B.O,: Al
(molar ratio). (a) 0.8:2.8(b) 1.0:33(c) 1.3:3.8(d) 1.5:4.3
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Fig. 4. SEM photographs of fracture surface observed in the combustion products to B.Os: Al (molar ratio). (a) 0.8:2.8 (b) 1.0:3.3

(c)1.3:38(d) 1.5:43
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Fig. 5. Relative density of the combustion products to B0, : Al
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Fig. 8. XRD patterns of the molten phase separated from the
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Fig. 10. Relative densities of the molten phase to Fe,0;: Al
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