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Strength of Axial Flow Compressor Blade Roots.
(Photoelastic Stress Analysis of the Pin Joint Lug.)

By Katsutoshi MATSUSUE and Makoto YONAIY AMA

The stress on the periphery of the hole in the statically loaded pin joint lug was obtained by the
photoelastic method in order to discuss the strength of the pin joint lug having a clearance between
the pin and the pin hole.

The stress concentration factors were determined by the experiments of several specimens with
different length ratio A/B (the hole diameter to the breadth of the lug) or with various shapes of the
lug, then further experiments were made of the quasi-three dimensional lugs each of them were
composed of three layers of the two dimensional lug and two spacers sandwitched between the lugs
and bonded all together by adhesive.

The experimental results are summarized as follows;

(1) When the length ratio (A/B) was large enough (say 0.67), the stress concentration of the lug
increased as the clearance increased, and rapidly aproached to a constant value, whereas, for the small
range of the length ratio (say, less than 0.29), the stress concentration was slightly affected by the
clearance.

{2) The stress concentration of the eye-bar type lug increased very rapidly as the clearance increased
and approached to a much higher value compared with the approaching stress of the non-eye-bar type
lug with a constant width.

(3) Stresses of three lugs of the quasi-three dimensional model were obtained by the stress freezing
method, and reasonable thickness ratios of the inner- to the outer-lugs were experimentally
determined for the present three cases.
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