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Study on Forced Vibration Behavior of WIG Vehicle Main
Wing Structure Excited by Propulsion System

Changduk Kong* -+ Jaehuy Yoon* - Hyunbum Park*

ABSTRACT

Previously study on structural design of the main wing of the twenty-seat class WIG (Wing in
Ground Effect) craft. In the final design, three spars construction was selected for safety in the
critical flight load, and the Carbon-Epoxy material was selected for lightness and structural
stability. In this study, the forced vibration analysis was performed on the composite main wing
structure of the twenty-seat class WIG craft with two-stroke pusher type reciprocating engine.
The vibration analysis based on the finite element method was performed using a commercial
FEM code, MSC/NASTRAN. Excitations for the frequency response analysis were assumed as the
Y-mode (lateral mode), the Z-mode (vertical mode) and the M,y ,-mode (twisted mode) which are
typical main vibration modes of engine. And excitations for the transient response analysis were

assumed as the X-mode (longitudinal mode) with the oscillating propeller thrust which occurs in

operation.

=

|

AFdX e APATo 23] HAFHARA 20905F 428 e /] #2E JIF R =
%?—M] o8 FaEE IS PR o FARNF AHES P Y AL =
g el B3t =2 g Foz v, vl 32| (Pusher Type)dl A3 MEE
At Aot FFeAAE iy 24 FEZ2 W MSC/NASTRANS AR&stH o, <
A9 8 AF EAQ X-mode ¢ Y-mode 18]2 Z-modeE &R 713 FuF+2 sty Fa4 S8
H-j-% TSR, AN FALE AF R=Q X-modeE 29 Ao 93 AFL ks

7HR #H o2 JHst e gH A4S FA% & U E A4S AHEUT

it

A

—

Key Words: WIG Craft, Forced Vibration, Frequency Response Analysis, Transient Response
Analysis



LA 2

Hzo] AW &I (WingIn-Ground Effect)S
o] 83 FE Ao L FEAE AL A
T7F HG3HA FRER e 7, 65 F
A% ANEAY a7 2 de] AFHoZ o F
R, FJxqFATLY FHoZ A 20905
" 428 $aXe] MY Fo Jdow 10087 F
& A= JEE dAHo|t[1] B dAFE
A% A HaXe 20905F &8 A
24 ANPYALS Fig. 13 Z2th FJL Y
HE Fo|7] Al EMrt FF 714 v AA
o2 An dENDelta)¥ S 3z Utk FI F4
3 F FHIAMNY RIS dAAT 7] Yl s)
THY Stges A stdi e Ao A4S 3§
I, vy PF FHE Fo]7] & A A9y
= FF719 ¥4E 31 Y. 3 mIgdfe
HIEA 8485 & 9 AFAHAS FAE Y8l

371 wvlg) Ao r at ZE 4471
e TFEE EAo|AT B3 Y ALE

A

e -, 224 3% AF

o {0 1

AL
kJ
W[

-

A% BA W@ FRLE FrE AL WS
2% FA & F AT B Adre &
A BFA TN AFH FRAAR]
A% A7 olo] Fusje] 72E AW B
zz9e9 e A% ZANE o ;
Su 2 AF 54 L A5 WY FHAL

HES R

K 1o ofh oy

Fig. 1 3D model for whole WIG Craft
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Table 1 Specification of small WIG vehicle

Design requirements

Crusing speed 150 km/h

Maximum speed 170 km/h

Gross weight 8500 kg

Empty weight 6500 kg

Load factor _ 2

Engine thrust 1000 hp x 2
Aerodynamic configuration :

Length 235 m

Height 7.75 m

Wing area 108 m’

Wing span 204 m

Root chord 7.5 m

Tip chord 3.0 m

Target weight of wing 383 kg |
Airfoil Modified NACA 7409
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Fig. 2 Flow of design modification



Table 2 Structural analysis resuits

Analysis results
Max. stress Tension 197
[Mpa] Compression 220
Max. disp. [mm] 59.7
Tsai-Wu failure criterion 0.119
First buckling load factor 1.3855
Designed wing weight [kg] 376
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