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Nonlinear Time-Domain Simulation for Skid Helicopter Ground Resonance

WU Jing, LIU Xiangyi, SONG Shansong

(School of Basic Science for Aviation, Naval Aviation University, Yantai 264001, China)

Abstract: In order to study the influence of non-linear factors on skid helicopter ground resonance, a concise
and effective equivalent planar model of helicopter ground resonance is established based on the characteristics
of elastic skid landing gear and the connection type of fuselage damper. This model not only considers the non-
linearity of blade damper and fuselage damper, but also considers the influence of the non-proportional
damping of fuselage damper on fuselage inherent characteristics. The stable fuselage modal responses are
excited by the excitation method, and the modal damping identification method is used to identify the modal
damping of the transient response. The results show that the change in time domain is complex because of the
non-linear and non-proportional fuselage damping. When the system is stable, the larger the amplitude of the
steady-state response speed of the excited damper is, the more lagged its variation will be.

Key words: skid helicopter; ground resonance; non-linearity; non-proportional damping; time-domain

simulation

T A o TR Bt T i T AR A i O S E
TE SRR 7 48 B R R HLAR I 2 5 e 3z s A E
A W — RS AT E LG, B/ i3
R LR AU AE 2R B O K38 3l R 2 s
DA KA BELJE 45 32 AT AR Lo, e rh LA BELJE 45 %)
PLIARIZE SR Al 1 AR LEBIRELE o IR, s o b o —
WIS R ENAM G  BAT AR B e i E
L2 AWM E RS A HIR SR E P R

Yr#E B H8: 2023-05-05; 81T H #3 : 2023-08-29

WS R0, R EZ , E-mail: 670428764@qq.com.

Xif T8 2R v 28 BT HIL M T LR AR TR A
Horp R Z X AR E A F 5T, ik AR R
B B4 W B 2R 0 AT, B TR ML A AT R 4 e ek 0
B BEF 4y SUBEE IE AT BT AL b T R A AT
SR FH 25 e 5 3 R R oy R A ) A0 ) R R 4R A
Ap 2 1 BELJE B i B AR o E R i AR 2R TR
20 B TEHL AR R b T 3 R A 5 B D, Sk (6] %
Bell429 ¥ #& =X & JH AL 72 % IR (16 °C) A% iR

S A Ruh R — R LA . AR B AL b T e AR A 2 PR 5 LT ] R A A R R A2 4, 2024, 56(2) 1 234
241. WU Jing, LIU Xiangyi, SONG Shansong. Nonlinear time-domain simulation for skid helicopter ground resonance[J].
Journal of Nanjing University of Aeronautics & Astronautics, 2024, 56(2) :234-241.



%2 S v A AR AU T L T AR AR 2k M 0 2 235

(—39 "C) i 14 3o i H P 2h A€ MR EAT T 0 b, 2
RS W% T HLAE B 0 64 U R VI R A BT A A R
AR EA R SR W Z ETHHLAE A R
G T I IR Sl AR E R o WSl S BRI 2 1l
B SR [ A R 5N, e SRR IR Jm 1B B AR S AL
PRIZ Bl R 25 M 5 J RS 3, 6 A M T R B R
PEREAR . SCHR[ 7% RQ-8A JC A\ ¥ te =X FHHLTE
i SRS & B B D0 T EAT T T bR . 3
R[S JHEAT 1 25 103 A 2 BT L AR BOIR 25 b i 3
7, I SR FH A% 4 R AR 1 G R 2 A e i
SRR E M . 5T W A BT HL e T L R A9 BIL AR
gy I 2 R B — SR A BR Tk, SCHRL9 1A
ANSYS e fF g r 1 i i UR %R n A BROTE AL,
ARAT A PR B | W B BHLJE 2800 T8 i By i
BUTE 5 b T R AN AR E X, I A T B AT T e
B/ AR HE & RS 0, 45 2Rk B e v 2L Y
o AT B T2 R B LM T SR R S AN FR E .
BRC 1O T4 Y 1 — Al i A7 BR 7T J7 ¥ 3R HOPL AR 32 3l
R 2 B, O 3 TR AR (05 2R AT 1 A 3BT BIL M T
LR B AR E ML BT B9 5k o SR [ 1T J 2R °F 1 A5
RUPEAT 1 ¥ we =X T B M T 3 R ALK T R JE
¥

P58 0 A7 T AR Lot PR EON 3t 1o R
R A AR BT LA FE VR Z AR R R,
X i TR 1R 2 M50 A 4 AT e 3R ek 42 4 L R HIL
PREHJE A% o AEREAT B THHL 3 L IRk 40 45 B0 i 1
R Jx e A M B A A S 2R Pk A Ak B (E 7 AT 3
T G IR 56 90E 73 A7 IR 00 200 2% e B ik 422 45 LA KL
PRBH JE 45 B9 AR LAk T A R, 75 W G0 A+ 1 O e
i 11 i 1 S IR 0 AT 4598

H T T e S v R PR 25 A e LI BELJE % 3%
Fe 7 SRR R M DL B ST A T A S i e
THAL s 17 iR 22 0] 5 8 i >4~ 1 A58 280 7 37 EL RE
1 7 M S e b TG IR Bl A R T Y B AR AT R
T AR 70 A v i P AR DA b ¥ A 5 EL T ML
T 3L 4% 3 A7 1 38 24 hk S AL LY S A
T S B, SR s BELJE 465 A 286 93 BELJE % A AR 4k
gy )~ R B A 2 R R A2 Bl R T A AR AR R
ARSI L 45 45 BELJE A Al M0 B A 25 T A R A 52
Wi ) A9F 5, FE LA B v T A LR B JE 4% A Ze Ak
FE A5 BELJE 9 52 0, 28 7 3 A L T BIL b T i Al 2%
Phgh 2 B B i an 1R

SR JH B At S B4 A X TPt T R AR AR Ak
By 3~ A Xk TR 3 A 3 T AL AT 3 28 e S B
Sl iy ELRIASE S B JE 0 A, LA 36 IR A5 B A A A1

goane | |wEmE wiaREEE |
St Sepin) F bk
[ 1 .
vosterR | | womiem
sent pm UAELE
Pty Sk
wmpem] | zoseem R RS
SRR
7y &
LI SRR L‘lf
ik
WA E T LR
L b o

P WA T WL M T IR AR 2 P 8l ) 2 B 4 A
Fig.1 Constitutional diagram of nonlinear dynamic

model of skid helicopter ground resonance
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