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Fig.8 Stress(kg/mm?) by centrifugal force

Table.] Comparison of an experiment and

calculation
|Main board thickness (mm) 9.0
Blade thickness (mm) 32
Side board thickness (mm) 45
Calculation Weight (Kg) 270.7

Maximum Stress (Kgf/mm?) 54.7 (52.5:Experiment)

The position of the maximum stress The joint part of Blade and main board

Maximum displacement of main board (mm) 217
Maximum displacement of blade (mm) 222
Maximum displacement of side board (mm) 3.98
1st Natural Frequency (Hz) 388
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Table.2 The result of structure optimization (A
design variable is the board thickness of

a component)

Before structure optimization
T(mm)|Weight(Kg)| Gross Weight(Kg)| W/Wy| STRESS(kef/mm?)
9.000 | 1346
3200 | 240 269.5 1.00 715
4500 [ 693

After structure optimization
T(mm)|Weight(Kg)| Gross Weight(Kg)| W/Wy| STRESS(kef/mm?)
7.348 | 109.9
6.297 472 275.8 1.02 404
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Fig.21 Calculation result (A design variable is the
board thickness of all elements)
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Fig.23 Structure change of board thickness by
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Summary.
A crack cause elucidation and structure optimization of impeller for a large-sized fan

Masahiro Ohtake
Graduate School of Engineering, Hosei University
Katsuya Kumeda
Department of Mechanical Engineering, Hosei University
Mitsuo Iwahara  Akio Nagamatsu

Department of Mechanical Engineering, Hosei University

In this research, in order to clarify the cause of the impeller for a large-sized fan by which the crack occurred during actual
operation at the joint part of the main board and Blade, vibration and stress analysis using the finite element method were
performed. The analysis result showed that the cause of a crack of impeller is for concentration stress to occur in the joint part
of the main board and Blade owing to the wave phenomenon of the side board by centrifugal force. Then, the structure
optimization by pseudo-inverse method was performed for the purpose of stress reduction. When the design variable was
made into the board thickness of an element, design constraint was made into the maximum stress and repetition calculation

was performed, stress was able to be reduced to the target value by calculation of four calculations.

Keywords.

Finite Element Method, Stress, Vibration, Impeller, Large-sized Fan, Pseudo-inverse Method, Optimization, Design

Variables, Design Constraint



