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ABSTRACT

Self propagating synthesis and thermal explosion of combustion reactions were applied to Al/K.Cr:0:/ALO;
system as the first stage for a producton of magnesia-chromium refractory. Several factors related to products
made by two combustion reactions were considered and properties of products were characterised. Two proces-
ses were required to preheat upto at least 800C for the thermal explosion and the self propagating synthesis,
These processes were so violent and explosive that alumina as diluent was added to the system in order
to absorb the reaction heat and reduce the reaction rate. The products consisted of crystal phases of KAl;Qj,
Cro(y, Al:Os, KoCr0y, and KpAlLO,-3H,O. The amount of KALO; and KoAlO;-3Ha( crystal phases of products
were decreased with further addition of alumina.
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Table 1. Mole Ratio of Reactants in SHS Process

Samples Al KoCre; AlLO,
5105 1 1 05
5400 4 1 0
S405 4 1 05
5410 4 1 10
5415 4 1 15
5420 4 1 20
5205 2 1 0.5
5210 2 1 1.0
5215 2 1 15
5220 2 1 2.0
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Fig. 1. Thermal analysis (DTA and TGA) of Al/K:Cr:0;
/ALO; system under (a) 10 C/min and (b) 50
T /min of heating rate for S410.
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Tabke 2. Comparison of Endothermic and Exothermic
Peak Temperatures [or Different mol of Al
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Samples . ;
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Fig. 2. Reacted samples, () green compact (b) ignited
compacl {5410) at B00C (g} ignited compact (S
210) at 800C {top view) (d) ignited compact
of 5420 at 800T unconstrained compact (side
verw),
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Fig. 3. Measured peak temperatures on different sam-
ples {S.P.S.=self propagating synthesis, T.E.=
thermal explosion).
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Fig. 4, Combustion rates as a function of mele of di-
luent, ALO; for self propagating synthesis and
thermal explosion in furnace. (S.P.5.=self pro-
pagating synthesis, T.E.—thermal explosion).
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Fig. 5. Crystal phases ol synilhesis materials by two

processes for 5210 (a) self propagating synthe-
sis (b) thermal explosion.
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Fig. 6. (1) SEM photographs of microstructure of pro-
ducts obtained with two different combustion
reactions: sell propagating synthesis: (a) secon-
dary image of products, and EDS X-ray images
of the same area as (a), (b} chromium map (c)
aluminum map (d) photasium map.
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