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Temperatures by the Dimensional Analysis Method
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Abstract

The main purpose of this study is to derive a law of fatigue crack growth rate in the re-
gion of elastic or elasto-plastic fracture mechanics at elevated temperatures through the app-
lication of dimensional analysis. An equation of elasto-plastic fatigue crack growth rate at
elevated temperatures appeared a new Arrhenius type equation containing J-integral range
and absolute temperature. The elastic or elasto-plastic crack growth rate equation shows a
fairly good agreement with the experimental results for Cr—Mo—V rotor steel and Hastel-

loy—X alloy in the comparatively wide temperature ranges.
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MLTE : Mass, Length, Time, Temperature System

Nomenclature N - Number of cycles
n . Strain hardening exponent
a . Crack length Q . Activation Energy
B, C : Constants R - Gas constant
E . Elastic Young’s modulus r 1+
FLT® : Force, Length, Time, Temperature System T . Absolute temperature(°K)
K . Stress intensity factor Ao ! Stress range
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AJ U] integral range

AK 1 Stress intensity factor range
Ag . Stain range

A, 1 Real number

y . Surface energy

o, . Yield strength
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