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Self-cleaning character and dynamic analysis of drayonfly wing
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2. Research & Development Centers China FAW Group Corporation, Changchun 130011, China)

Abstract: The relationships between the mass stability and the dynamics of the self-cleaning structure
of the dragonfly wing were analyzed by the finite element method. The results show that the natural
frequency of the dragonfly wing is greater than its flap frequency, avoiding effectively the resonance.
However, the natural frequency of the polluted wing drops to close to the flap frequency, leading
easily to disastrous consequences. The self-cleaning structures in the dragonfly wing surface guarantee
the dyanmics of its structural stability, which provides a new idea and approach to aircraft stability
design.

Key words: engineering bionics; super-hydrophobicity;dynamics;stability;dragonfly wing;self-cleaning

structure

e B AU O B S I A AL 5 B AT RE T I S e RO S A B T 2 BT NP Y
AMEAELL 100 km/h B8 BEAE 28 R DR KL EAE AR T S ST B 4 3 O AN R ) 5 S R A
SIS R SR B SR S S M S B = N i N RN f1 Al e 1T A0 o S 0 A B i 2t Y A
FR1R TR Bl 25 Bl S R AT A . R EE L BRAR AT BB Y 4 R AT
U SR e RO R 100 ~ 200 ARAETRAT A SRR R 2H R R R AR 4 A I RE 4
HhED R B R R Y R PE AR B RE T L WS ME IR B R B Ik O 7 I T I Sk

W 75 B #1 : 2009-09-30.

BELTH:HE AR S TSI H (506350300 7 MK 2£“985 TR 58 A A8 2 4 701 H (20080210 5 15 55
RE T 2 R & TR A 42 55T H (20090061120071).

EEB N SHIKR Q979 -, o, WL A, W58 1) A 915 A= . E-mail : wanyanling@ cust. edu. cn

BEEE APE1963 ) 2, H¥2 W+ W, WF5R U7 Ia] : TRl 4. E-mail: conggian@jlu. edu. cn



. 1284 - FHRRFFROTFR)

% 40 A

B LT A TR AT A 2 O S A
JREEH  RE AR BT KA 3 il 2R or AL AR TR
W A PR SR PR 3 R 5 A AL K L AR e A A
51k 2.85 GPa F1 0. 14 GPal™ I It 370 i 32 i
W e RS I R R R — R R IR A
AR S5 48, 3 £ 4 45 # 5 9 BE ) RS Pk B B
ST IR i A S i ) i I 2R A 5 R i 5 T
M SR A — RN,

A SN G5 I S J 3 T 1 O R R R R
B TT 7535 43 B 390 % 4 A 1Y o o e M 5 Bl Rk
ZIA] Y G R L AR 9 055 W S I SR T 1 T T MR S
P 4 THT 445 R R M DD 19 G R T 3 I S s R
FROEER R A, Sy TR AT A B9 R T T B AT Y
Bty B AN %

1 U S J5 1) 45 4 o A

1.1 XWHE

ASCH Al B 2 B (JSM-6700F, H
AR ) Ko e W 3 i 3 D ) f R A5 A HE AT N L AR R
UL 5% 2 Tl RERE AR HE AT O A A0 3, B R
20 nm,
1.2 KWHER

Ui U S J% ) S IOk 2 3 T AE SRR L R B
B s N G R & R R AR . B
WS ok A T S AL PR R (UL I 1) {HUOR R A 8 Y 33

JSM-5600

=500 50 pm

(b) kM,

1 BEHE 0.4 LAFKEEE(LAWBKE)

Fig.1 Cross-section of vein (. 44 L away from wing base

ik 2 BRAS [ A9 J52 8 o0 o AR 4 T e 5 R L AR S
P50k SE XM R AT R FRE B9 R BT L 4yl 6 A4
RHWE D,

®1 WEMILALEH

Table 1 Geometrical structure of veins
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Fig. 2 Polluted positions of dragonfly wing
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Fig.3 Mode shapes corresponding to first four natural

frequencies of dragonfly wings(no polluted)
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Table 2 First ten order frequencies of different working conditions/Hz
i1y VN
T
1 2 3 4 5 6 7 8 9 10
0 47.184 199.53 282. 47 409. 82 515. 32 720. 89 819. 29 997.93 1097. 8 1254.9
1 47.071 199. 15 274.93 408. 47 500.92 703. 15 737. 80 915.74 1054. 5 1252.9
2 40. 661 198.52 213. 60 388. 24 511.58 710. 32 818. 16 983. 82 1096. 9 1127.0
3 45. 345 111. 87 250. 41 291.76 490. 81 620. 71 790. 84 968.99 1031. 2 1129.1
4 27.83 166. 75 235.65 359.93 497.92 595. 43 776. 31 877. 60 969. 26 1036. 3
5 46. 469 180. 96 262.71 360. 24 457. 20 644.72 723.18 906. 98 1035.0 1186. 1
6 39. 894 166. 06 261. 20 375.01 471. 39 630.03 736.79 822. 04 954. 57 1050. 7
7 30. 24 177.12 259. 24 369. 36 457.17 643. 04 673.94 901.12 917.53 1016. 1
8 38.203 166. 21 261.23 360. 86 448. 07 627.27 716.12 847.63 938. 06 1104.7
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