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Analysis of Temperature Distribution and Thermal Stress by The Finite
Element Method and Application to Turbine Blade and Disk

By Katsutoshi MATSUSUE, Toyoaki YOSHIDA, Ryosaku HASHIMOTO
Akinori OGAWA and Toshio ISOBE

ABSTRACT

The location and configuration effects of cooling passages, in an air-cooled turbine blade, on
blade thermal transient stress under engine operating conditions were investigated using a finite-
element Fortran program written to provide a solution to two-dimensional, unstable temperature
distribution and thermal stress in a homogeneous material under several kinds of thermal boundary

conditions.

The results indicate that greater periodic stress and strain occur in the material around the
coolant passages located either in the blade hub and near the blade leading edge during the operat-
ing cycle. The results suggest that the location and configuration of the cooling passages affect,
to a great extent, the fatigue life of the turbine blade. '

Mechanical and thermal stresses in a turbine disk with eccentric holes near the periphery of
the disk were also analyzed using the same computer program. The results indicate that thermal
stress was not dominant even near the periphery of the disk.
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