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Thermal expansion of ceramics around room temperature
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Abstract

Thermal expansion of some ceramics, polymers and metals was measured by dilatometer around room temperature (from -140C
to +200C), and compared with thermal expansion in the high temperature region. The CTE (coefficient of thermal expansion)
of almost ceramics changed drastically between room temperature and high temperature region. On the other hand, the CTE of
metals did not change between room temperature and high temperature region. The difference on thermal expansion between

ceramics and metals was discussed from the point of the Debye temperature.
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Fig. 2 Thermal expansion coefficient versus temperature for

some ceramic oxides."
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Fig. 3  Specific heat capacity change with temperature.
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Fig. 4 Dilatometer (Shimadzu TMA-50).
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Fig. 5 Thermal expansion curves of some ceramics.
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Fig. 6  Thermal expansion curves of high-CTE ceramics.
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Fig. 7 Thermal expansion curves of low-CTE ceramics.
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Fig. 8 Thermal expansion curves of compact samples of NZP-

compounds.
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Fig. 9 Thermal expansion curves of sintered samples of NZP-

compounds.
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Fig. 10 Thermal expansion curve of ZrW,0Oj.
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Fig. 11 Thermal expansion curves of some electro-ceramics.
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Fig. 12 Thermal expansion curve of apatite and TCP.
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Fig. 13 Thermal expansion curves of some glasses.
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Fig. 14 Thermal expansion curves of some polymers.
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Fig. 15 Thermal expansion curves of silicone rubber.
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Fig. 16 Thermal expansion curves of some metals.
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Fig. 17 CTE vs temperature of some ceramics.
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Fig. 18 CTE vs temperature of some metals.

Table 1. Thermal expansion coefficients of some ceramics, polymers and metals.
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