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Analysis of Influencing Factors on Stiffness-Center Axis of Composites Wing
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[ABSTRACT] A method is presented to fix on

the location of stiffness-center axis of a composite wing
by use of finite element method. A series of finite ele-
ment models of composite wing are set up to analyze
the influencing factors on stiffness-center axis. The
result shows it has greater influence on the location of
stiffness-center axis with change of mass distribution,
aspect ratio and swept-back angle, and relatively small-
er influence with change of the location of spar, lay-up
form, lay-up ratio and lay-up sequence. It provides some
references to design the composite wing.
Keywords: Finite element method  Stiffness-

center axis Aspect ratio Swept-back angle
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Fig.1 Location of stiffness center in composites wing
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Fig.2 Fix on location of stiffness center

2 BIAARTIRE

ARSI AT BROT TR RLAT PRl ECHLIE AN a3
K 3 L RS AR AT FROTEEAL, LTS 40N

E3 EiFEFRITER
Fig.3 Finite element model of swept-back composites wing

Jaf A CEEK 20m EARZAE 3.0m FEAEL K 1.0m
JEaZ 20, HLELHH 5% R IE M Rk A FIMT AR S5 45
PR, R A 41K T300/QY8911

3 ZWEZELH

BEBOHLEL R O v B A R A — BB R b T
B, A48 i A ( 2% 08 R 58 R ) R L L
JE RN SRR B FHETE A R/ AEXFR) 42
IGEJY IV J2 L 81 56, AR SR T v 28 0 FH 1) B AR il
JE 0 ©.45°, —45° 90k Z#A T/ P
3.1 RESHHIEMN

4 N G A XS ML R AL B AR, [ 4
(a) MWL B R T 52 5 IR REAR LI R, Bl 58
JELRE R, KL MZRBE LB AT 20 T K, 7R PSR
JEL RS/ INRF TR (AR AR I U R A7 B A e K 5 il
5 R RN, S TN . B 4 (b) S RIL
LAV R 58 R R A AR A £k, 158 B ML il
BRSNS I

3401

|53

(3]

S
T

(9%

(=3

S
T

280

260 |

240

ML I BT 25 ST /mm

220+

2 4 6 8 10
FEMJEE /mm
(Ca ) R i 2R 25¢ B BE 1) A8 1

295 - I

/

£ 290
g

(SR EA TR EZ IN
5 8 B
(o) (=] W

(3]

~]

(=]
T

1
4 6

10 12

265 3
LSRR /mm
(b)) WLy BB - 52 B2 R 1 s 4k
B4 FRES TR LA E R0

Fig.4 Influence of mass distribution on stiffness—center
axis
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Fig.5 Influence of aspect ratio on stiffness—center axis
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Fig.6 Influence of swept-back angle on stiffness—center axis
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Fig.7 Influence of spar location on stiffness—center axis
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Fig.8 Influence of lay—up form on stiffness—center axis
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Fig.9 Influence of lay—up ratio on stiffness—center axis
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Fig.10 Influence of lay—up sequence on stiffness—center axis
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