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ABSTRACT

This research work describes development of a glazed red clay cookware body with 
adequate thermal shock resistance. Two red clay deposits were investigated (Malwana 
and Hambanthota region) which are currently used for pottery industry. X-ray 
diffraction analysis (XRD), chemical analysis, differential thermal analysis (DTA) 
and scanning electron microscopic investigation (SEM) were used to determine the 
clay properties.

Thermal compatibility of red clay and different fritted glazes were investigated using 
thermal expansion and thermal shock resistance of individual body/glaze components. 
This investigation revealed that the coefficient of thermal expansion of red clay was 
lower than all tested glazes. Therefore it was difficult to formulate a suitable glaze to 
match the red clay body. Quartz was incorporated into red clay to increase the thermal 
expansion of the body. According to the results, thermal shock resistance decreased 
with increasing quartz content of the body. The thermal shock resistance and 
coefficient of thermal expansion of red clay body were investigated with different 
proportions of quartz as 10%, 20%, 30%, 35% and 40% at a firing temperature of 
1050°C and isothermal holding time 30 minutes. The behaviours of the thermal 
conductivity, thermal shock resistance and important mechanical properties such as 
modulus of rupture and modulus of elasticity of each formulated body were studied. 
The results revealed that thermal conductivity increased with increasing quartz 
content of the body. Modulus of rupture and modulus of elasticity were decreased 
with increasing quartz content of the body.

Initially to preserve the red colour appearance of the product, it was decided to use a 
transparent glaze and three transparent glazes were investigated. Coefficients of 
thermal expansion of these transparent glazes were theoretically compatible with body 
composition having a quartz content of 30%. Actual size cookware samples were 
fabricated and required properties were tested under actual domestic conditions. But 
they were not successful on direct heating test. Body compositions with 35% and 40% 
quartz were investigated and they also gave the same results.

Hence it was necessary to develop a body with better thermal shock resistance having 
low quartz content. For this purpose glaze with low coefficient of thermal expansion 
was required and a semi matt glaze was selected by partially sacrificing the red colour 
appearance of the body.

Malwana red clay body with 25% quartz having a coefficient of thermal expansion 
60.3lxlO'7 K'1 and thermal shock resistance 0.97 kJ m’V1 and the glazes having 
coefficient of thermal expansion in the range of (49-51) xlO'7 K'1 and thermal shock 
resistance in the range of (1.10-1.20) kJ in's*1 could be effectively used to 
manufacture a glazed red clay cookware product.

It can be concluded that a suitable body composition for glazed cookware production 
could be formulated by incorporating quartz in correct proportion to kaolinitic type 
red clay.
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