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Influences of Parameters on Dynamic Properties of Helicopter Fuselage
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(National Key Laboratory of Science and Technology on Rotorcraft Aeromechanics,

Nanjing University of Aeronautics & Astronautics, Nanjing, 210016, China)

Abstract; The retrofit of helicopter is an important content in the development of helicopter. How to

quickly and efficiently carry out the structural changes in the fuselage meeting the requirements of the

dynamic properties of the fuselage is a technology with important engineering value. In the paper, the

first six modal frequencies and mode shapes of Z11 helicopter fuselage are calculated by using the finite

element model of the helicopter, and the sensitivities of parameters to the dynamic properties are ana-

lyzed. The influences of mass, Young's modulus and geometric properties on the dynamic properties of

helicopter fuselage are investigated. Parameters affecting the dynamic properties most are obtained and

their locations are given. The result gives a design guideline for the retrofit of helicopter fuselage.
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Fig.1 Finite element model of Z11 helicopter fuselage
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Fig. 3 Sensitivity of mass on first six modal frequencies



Hel

FAE RS H TS SR I S HOE )

203

aa

EIYTE 0. 004 PATF , AHXS HABAE S A AR
B SRR HLE AL E L R AL B S ) PR K
FIE o N 285 911~931,3 000~3 020) Al
BLE &b 19 PR X 28 SCAF CXF 1 2 8% 5 1 104 ~
1111 %8 45 B 43 48 1) 52 ol e S B A
3.3 BR)LAEMERME
BILEF 8 7K 3 45 A6y 8 T i 5 ik 55 10 2 ol o 18
ACRT 2% 94 T J 1 TR0 5 B R AR T A
T B N S HOEAT RBETH R . O T W45 i
JUART Jigs A X5 [ A7 930 23 19 52 W) o A SCOH 5 B v
1 683/ T . 3% B 7T 14 A A8 T A O 2 M A7 R U
TR BT 5 g5 M TR 7S B I A SOk R e A
% 0.009
& 0.007}
T 0.005}

® 0.003}
= 0.001}

1000 2000
SHms

(a) The 1st vertical bending

3000

EX RABUE
COOOOO000
ScooooooD
SSSOSESSSS
SERREGR]

e

1000 2000 3.000
SHHS

(c) The 2nd vertical bending

0.016f
& 0012}
™ 0.008}
&= 0.004f
0.000

1000 2 000 3000

e

(e) The 3rd vertical bending
[ 4

AEX R

TR RORE 42 . JHE e, B i 2 75 BT 110 A i AR
SRR ST B 27 [ A A0 238 6] B0 6 114 8 K i R
A A X R AR BE(EL . AT LA HY B0 A R 78 i AR
8 AT 4 AL B A AR L A A 38 0 B SRR S IE
(B, i) 25 R S T % X B T R TR R S 0 R
TR A AE 0. 002 LLTF o A T JH: Al A5 28 A R 551K
552 S BUIAE HL B B & AL R AR
TR A7 88 hb CoF B S B 5 911 ~931) A AL 4k
WX 3 SCFF X R S 5045 1 104 ~1 111 BT
A G TR X [l A AT 23 ) S i) e )

A SCK BRI 1 649 S =3TE U E BT
MR AR I S BOGHAT RBUE TR . B 6 45l THl

0.002 4F
0.002 0F
0.001 6f
0.001 2}
0.000 8F
0.000 4
0.0000 1000 2000
SH 5
(b) The 1st lateral bending
=R
B oo
= 0.006f
Z ooodt
0.0021 Tl o i !
0.000 100 27000 3000
SHHT

(d) The 1st torsional mode

0.000 1000 2000 3 000
5

Z

(f) The 2nd lateral bending

T 7S B 61 A 3302 56 T b ek o8 P AR ik F) SR 02l 4

Fig. 4 Sensitivity of Young's modulus on first six modal frequencies
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