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Abstract: A new method to predict the proper promotion time on the near-step-temperature test profile when
heating or cooling the test-piece in a test chamber to the test temperature for environmental tests has been
proposed by using the lumped analysis. For a given test condition the analysis shows the existence of a
promotion time that reduces the testing time and saves energy. The theoretical results are in reasonably good
agreements with experimental results for steel specimens. The suggested promotion time is approximately
proportional to the mass/surface area of the test-piece for a given material.
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Fig. 1 Test profile of high temperature test
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Table 2 Promotion time of theory and experiment

Indoor high spec.] Out door high spec.
Size| 55 C — 45 TC 60 T — 50 C
Exp. Theory Exp. Theory
500 10 17.2 11 19.3
1000 30 32.5 34 36.5
2000 78 70.8 84 79.5
(unit: min)
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Fig. 12 Temp. change of test-pieces for high temperature
test in outdoor
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