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Development and Uncertainty Analysis of Push-Rod Dilatometer
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Abstract Push-rod dilatometer has been developed for measuring linear thermal expansion coefficients of solid

materials for thermal expansion from the room temperature to 500°C. The linear thermal expansion coefficients of sin-

gle-crystal sapphire have been determined using the Push-rod dilatometer. The present data are compared with the da-

ta recommended by the National Institute of Standards and Technology ( NIST), which are in good agreement. The

relative uncertainty in the measurement was estimated to be less than 4% in the temperature range, based upon the

data of single-crystal sapphire.
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Fig. 1  Overall design of push-rod dilatometer
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Fig.2 Comparison of temperature fields of temperature controlling

methods of single section and three sections
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Tab.1 Comparison between test values and true values

TR FAH e AHX 1R 2
/C AL/L, AL/L, /%
100 0.4446 0.4528 1.8
200 1.1228 1.1042 -1.7
300 1.8675 1.8362 -1.7
400 2.6584 2.6157 -1.6
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Tab.2 Uncertainty analysis of push-rod dilatometer
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100 5.56 0.02 1.96 0.5 1.10 0.5 3.48 1.5 1.04 .79 3.2
200  6.24 0.02 2.20 0.5 0.49 0.9 3.12 3.0 1.01 131 2.1
300 6.67 0.02 2.35 0.5 0.32 0.9 2.14 5.0 1.19 .30 2.0
400 7.00 0.02 2.47 0.5 0.23 0.9 1.66 6.0 0.10 18 1.7
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