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Development of New Material for Fast Repair of Aircraft Structure

WEI Dong ,HAN Fei ,LIU Cheng-wu

(The First Aeronautic Institute of Air Force, Xinyang 464000, China)

Abstract: Light-cured complex material repair patch is a kind of new fast repair material for aircraft structure.
A reinforcing material of light-sensitive resin impregnated fiber was used to make a flexible prepare repair
patch. Orthogonal design was applied in determining the best technical condition to fabricate the patch, and the
characteristic of the patch was analyzed. The experiment of aircraft under wing covering stress with the patch
showed that the patch for aircraft structure repair has the features of fewer types of equipment needed, light
structural weight, high repair strength, and strong universal property, which is suitable for complex structure
fast repair with various material and multiple damage models.
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Tab.1 Orthogonal experimental factors and levels

2 K
1 2 3
B g & & (A % 35 45 55
iwEM/C 40 50 60
JE J1(C)/ MPa 0.1 0.2 0.3
SR [ (D) / h 0.5 1 1.5
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Tab.2 Experimental data analysis
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A B C D /MPa
1 A, B, C D, 17.5
2 A, B. C, D, 16. 3
3 A B; C; D, 17.2
1 A, B, C, D, 14.5
5 A, B. C; D, 15.3
6 A, B; C D, 16. 6
7 Ay B, C; D, 15.4
8 A B, Ci Ds 14.3
9 Ay Bs C, D, 12.0
K, 51.0 47. 4 48. 4 44.8
K, 46. 4 45.9 45. 8 48.3
K; 41.7 43.3 47.9 46.0
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Fig. 1 Stress-strain curve
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Fig. 2 Effect of initiator content to transparence
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Tab .3 Effect of different surface treatment methods to strength
Tk L BRI AL AR Hﬂ,ﬂ I
T8 min /MPa

1 2207 5~8 16.3~16.9
2 220% 2% KH-560 10 17.3
3 220% 2% KH-570 10 17.6
4 2207 5% KH-560 10 16.5
5 2207 5% KH-570 10 16.7
6 220% 2% KH-570 FPL-RT 15 18.6

5 BEXHRTEMN

ARSI R BB ERMR, HiTT SIBEZ0HKE
BOE OARED N, IR SRIUE Y, 4 F 4 AE
RE T IE SR, OLURE YHSDIRRBEBHNEX,
5.1 {BxhetiE

£ 500 W RIMNTIRET T ,8~10 min T2 B,
5.2 EBHN

D GB 7124 —86 IR AZK, MK T4 HS
LY-12 86RO E, B8R NN 16. 76 ~
18. 49 MPa; —50 °C N9 10. 63~12. 76 MPa;100 C
N 10.5 MPa,

DOWSBEILANEBEERHTIBERISHER
EXWti.

KEaslhGLEER DA N:2,5,8,12 mm
Z)NVEEERXAXEESH R EEN, T
WEFIRBEBY 80 L,

53 FEERE
5.3.1 AR MU 55 1K

WHRINFEBRM (2a =20 mm)IEBE T HH TS
seiE. 25 REGEZT A Y, N
RSB E MR WS RIE 4.

4 LESMESLRBER

Tab.4 Experimental results of equal-amplitude
high-frequency load spectrum

REY TR MR kK

3% 55 % 9% 57 F Ay /%
FB AN 1 19 300 28 300
GIE2 2NN LS 34 600 45 800 61.83
I i Ak A8 40 i 1 50 500 62 000 119. 08
oy LA R 12 kN 2. EATRIE N 10 kN;

REIIE R 121.5 He
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Tab.5 Fatigue crack propagation data of
the unrepaired samples(Aa ,mm)

BTG 1% 3R 27 iRHE

6% sk il B i By

BB B E H K K M Ok kK & N
9 373 0 0 0 0 0 0 0 0 0 0
18746 0 0 0 0 0 1.0 1.2 1.2 1.2 1.2
28119 1.5 0 0 0 0.4 2.0 1.8 2.0 2.0 2.0
37492 2.5 3.0 0 3.0 2.1 2.5 2.4 2.5 3.0 2.6

56238 6.0 5.0 5.0 6.0 5.5 48 50 40 5.5 4.8

65611 7.5 7.0 7.0 8.0 7.4 6.0 6.5 5.5 7.0 6.2

74984 9.0 &5 85 9.0 &8 80 89 7.5 9.1 8.4
8.8 82794 16.015.016.016.0 15.8

1
2
3
4
5 46 865 4.0 4.0 4.0 5.0 4.2 3.5 40 3.8 4.8 4.0
6
7
8

9 84357 10.511.510.0 12,5 11.1
9.25 86700 19.018.518.520.0 19.0

9.9 92933 1722

10 93730 15.017.0 14.8 17.5 16.1
10.6 99 572 220
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Tab .6 Fatigue crack propagation data of
the repaired samples(Aa ,mm)

Py JEpeYm 5
O L L AT L L
o KR & A P
3 28 119 0 0 0 0 0 0
4 37 492 1.2 2.0 1.6 0.5 0.2
5 46 865 2.5 2.5 2.5 1.1 1.0 1.0
6 56 238 2.5 2.6 2.5 1.5 2.0 1.8
7 65 611 3.0 3.1 3.0 2.5 3.0 2.8
8 74 984 3.2 4.0 3.6 3.0 4.0 3.5
9 84 357 4.2 4.5 4,3 3.5 5.0 4.2
10 92 730 5.0 5.0 5.0 5.0 5.5 5.2
11 103 103 6.5 6.0 6.2 5.5 6.0 5.8
12 112 476 8.0 7.0 7.5 6.5 6.2 6.4
13 121 849 8.5 7.7 8.0 7.8 7.5 7.7
14 131 222 9.0 8.0 8.5 8.5 8.0 8.2
15 140 595 10.5 10.0 10. 2 11.0 10.0 10.5
16 149 968 11.0 10.5 10. 8 12.0 10.5 11.2
17 159 341 12.5 12.0 12.2 13.0 12.0 12.5
18 168 714 14.5 14.0 14. 2 15.0 15.0 15.0
19 178 087 16.0 16.0 16.0 17.0 17.0 17.0
20 187 460 19.0 18.5 18. 8 20.5 20.5 20.5
20.6 193 453 WK Crb A B St e )
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