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A Stress Analysis of the Rotary Blade by Freezing
Photoelastic Method
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Summary

In this study, the break of the rotary blade which is occured from a stress concentration of the inside

of blade by the outside impulsive load, is analyzed to 3-dimension used by the Freezing Photoelastic

Method.

These results are as follows.

1. The bending and compression stress are the greatest at the location of blade case.

2. The section area of 3cm-location from the blade case is the smallest, therefore, there are breaked

58% of all at this location and are proofed to the most danger section

3. The section area which by stress concentration of 3cm-location from blade case is caused by the

production of blade, and it was higher danger of break than another location’s.

4. In the location of 6cm and 9cm from the blade case, the bending stress has received a little and

the section area has larger than another’s, so it is not almost possible that the break at that location

5. In order to prevent of break, the external part which has contacted soil have to made tender for

receiving a little stress and the internal part which received a large stress have to strengthen.
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Fig. 1 Arrengement of photoelastic experimental

apparatus.
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Fig. 3 Epoxy molding cycle.
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Fig. 4 Apparatus of loading system.
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Fig. 5 Stress freezing cycle.
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Fig. 6 Stress frozen specimens.
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Fig. 7 Photoelastic experimental system.
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Fig. 8 Photoelastic fringe pattern.
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Fig. 9 Diagram of stress distribution.
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Fig. 10 Slice shape for the measurement of
internal stress.
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Fig. 11 Section(upper) and photoelastic fringe

pattern(low) of each slice shape.
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Fig. 12 Relation between section area and No.

of fringe at location of slice cutting.
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Fig. 13 Bending stress used by experimental

method at location of slice cutting.
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Fig. 14 Bending stress used by theoretical
method at location of slice cutting.
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Table. 2 Shape of the rotary blade fractured

N
Location Fractured shape f(:a‘zftured

Table. 1 No of fractured blade for field experiment
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