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Investigation on Forced Vibration Behavior of Composite
Main Wing Structure Excited by Engine and Propeller

Changduk Kong* - Jaehuy Yoon* - Hyunbum Park®

ABSTRACT

In this study, forced vibrations analysis was performed for main wing of small scale WIG vehicle
which is equipped two-stroke pusher type propeller engine, in terms of structural. for the
frequency response analysis, excitations were assumed by H-mode(Horizontal mode),
X-mode(Twisted mode) which is main vibration mode of engine, and for the transient response
analysis, excitations were assumed by L-mode(Longitudinal mode) with propeller thrust which is
occurred when it revolution.
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Fig 1. Typical two types of mode shapes due to
reciprocating engine :
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Table 1 Thrust, horse power and engine rpm at
various case of flight speeds

thg:n://elll())clty Thrust(N) | Horsepower(HP) e?grl:e
10 1280.7 815 3500
80 1143.6 57.7 5000
110 1064.8 74.1 5250
120 1036.6 78.5 5400
130 1008.6 82.8 5450
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Fig. 3 H~-mode frequency response
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Fig. 4 X-mode frequency response
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Fig. 6 Z-axis displacement at max. flight
velocity {130km/h]

Fig. 7 Z-axis acceleration at take-off

flight velocity [80km/h]

Fig. 8 Z-axis acceleration at max. flight

velocity
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Software, MSC/NASTRAN Basic
Dynamic Analysis: User’s Guide, Ver.68.



