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Research on Residual Strength of Composite Patch Bonding Repairing Structures
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[ABSTRACT] With the wide application of composite materials in aviation structures, the study on the acronautical com-
posite materials repairing has become a research focus. Under the background of single-sided adhesive bonding repaired
composite laminates, this paper analyzed the residual strength of adhesive bonding composite structures and applied the
failure theories and damage to the evolution of adhesive bonding composites. Based on FEM software platform, this paper
proposed a united method for integrating multiple UMAT subroutines, and the numerical model had been establishment to
analyze the compression strength variation with different diameters of single-sided adhesive bonding repaired composite
laminates. An experimental test had been processed on single-sided adhesive bonding repaired composite laminates. By
comparing the compression strength of different groups with different thickness, different shapes and different stacking se-
quences of repairing patch, this paper investigated and generated design references that how to increase their compression
residual strength to these composite structures. And the relative errors between predicted values and experimental results
were less than 5 percent.
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Fig.1 Classification of composite materials repairing methods

HHHAT 238 X LR & A MRS A A8 3 7 ik B ik
ST T X P, GG ST I L, R
FELA PRI, BVRENS th R0 Hh 0 2 sl st Ji i o =
A FEAE, 5 I8 st  ale B h =C 0 B 2 1, 15 B i
B 2 AR A R AR B85, nT 48 25 R i T I
Feo PRSLRFHECH )z, G AN 4 . ERTEEE
WA BHZANMEE AT T AF5T 15 3] REUEBRZSF 1)
S OEE o i

ARSI SR BRI TAE F A

(1) 2l B 5208 b X 45 4 5 B A9 P 521 O, X
ABAQUS “F-H#T T kI &, 95 1 AHKEH) UMAT H
PP, JEEA TEUEAL . 0 SZ A5 H AR AB A Y
SR BT [RDE A BN B R | BT RE IR A i Rh
Je PR o AT A B #b R B BB A 1), A
G5 T AR RS RN R JEE B B R e 45 4 e 400 i 52 1) 52
Ml

(2) X 5 405 A b RS8R 5  1 a 1 7 31
AOREERE  WESE T AN IR ORGE RSB S
SERA) R 450 3 5

2 SAEMHEERSEHSARAEEREE

52 B M RME R 25 A 1 G5 Tm) U2 el B R
J S R0 R R % R i B LA S O S SR X, I b B
MBS H R

32 G R AEAE 50 1 R AL 24 T
ARGy A MBEHZ B SRR )2 1 2 3L
H, T2 ER 4y, A S Drucker—Prager U 3R
TR DD e 422 2 35 B N SR BRI AU AT A . I HLBE T
Drucker—Prager Jif Ile 5 MR MED  F 9y 2 A 1 16 Ak
AN T2 05 30 XA RHZ G AR ER 51,
398 FH 22 A SE ] Tsai—Wu 58 B EN]

RGBT SRR R FE PR Z GO, Fe T Tsai-Wu
e 9 DU A ik SR AR 3 i R IR S RN Z B AR A T
AN T AT S A R T B A BR TR A, I

LA R ICE M- E G AT T R L, WS T AR
UMAT F P FRE B T Sl LI 2 S M RZE S
M BT R A 7 AB RN 4G BLTET Y #h B AB AN S5 R4 1)
FEARSRIE

2.1 TREZIREH RIS HIE B

PEAT T AN 20mm 25 38 LR A% 1 52 A R Z
A M R 408 T 2 i SR A T 9, LA o A2 41 285
FA A LA A5
2.2 EREEFAN SN HIE B

(1) LA BLARAE AR i, 43 IS8 1 4 e HLAR
5 30mm . 35mm . .40mm .45mm.50mm .55mm .60mm A
65mm FIEOL T, —3 8 P () B i R 4h B 218
HNE S R R

A3HTR 4 R BRI ERR S 43T, 3R =4\
W7 C3D8 BTN, 1% BRI REAT RO R
ARAE F IR IPIRES . A THREITTRRCR,
AR SR FH 7 S 72 BT SEARBR AL A T Tk, KR RRAIR
THITEGE PR TR, b aE AL GaE AL
ELRN 20mm ) A MR G AR 40 T i B AR A
A 25580 15 5, 23492 NG,

AP RDE S0 LY 52 AR RHE A AL 2 44
SR SEH 150mm x 100mm x Smm [ T300/3234 [ [ 7=
EAMENZ A, A2 208 40 209 818052 4 w4 k)
22 [45/-45/90/45/0/-45/0/45/-45/0], , T )72 5 B P A
7 0.125mm. T300/3234 B 24 F 48 I 2 ) B (1 1 ) I
eI 1 poR

(2) LR RS fioh s it il o T IR Ry 4 )2
8JZ .12 )2 .16 J2.20 )2 24 |2 28 ZH132 2, —IL 8 Ff
AN T AN BB AN S5 F I R R 5
2.3 HWEBERANF BT HIGE EREL

i 5 BH BT A R B #D 5 5 B AR SR [ )
B AR TE R Am 8 ar B HRER I 1A M R AN F e
EAMEAEITTRT , 2 A AR R o A AR Ak S
TEAN A AR AR—F

1 LA A R B RN S R EER A ], XA

1 T300/32348 A HH#L 8 ERA N FMERERUR
NI B S HfH SR SE HfH
YhRPLEE: E,/GPa | 128 | HAIABILHSREE X/MPa | 1530
B R P E,/GPa 83 | MEMIPLMSREE Y/MPa 60
Y\Ji) R E, /GPa | 128 | ZA[ FE4EHEIE X/MPa | 1060
W) R4 £, /GPa | 8.3 | BRI JEARSRE Y MPa | 203
JZEMNBIYIEE S/MPa 86
R/ (grem™) 1.55

JZN B G ,/GPa 5
EL/N A 0.32

2017 455 21 9] - B HE AR 69



PN
Hltﬁl‘tei RESEARCH

FRICZE R IAT oM. HE A MRHZ B AL RS Al
RS 2.2 WIEA 3L,

L 2 HETE AN R R FR T EUE RS 451 4
4 WL 5 AR IR S5 a8 2R A X6 L, AR SR ST A 1R 4 B
R B A MR B AME T RN 5 A FROTES Y
e 17 DX S {2 4 W SR 40 4 DXl — 35, B s o
W& R XU BT ST B A FR TR 7R AT DUAR G A
JOUHEAN 7 A R, T L v e 000 53 475 DX I A 5 44 1)
OB

AT 3 AL RS — g il 2, B HE AN A AR A
30mm 3 /1% 60mm AL TR, BEHAE #2519 F 4 17
P S IR R 2 R ARA K, A 7 I E AR 2 %)
FEARGE A (R BE 7 A B J 5

4 MTERN R R EEANAR TS OL T, R4 58 5 Bl #h
R EAAIZ . kb EEN 45mm [EHEE R4S
Fo 45 8 P TR B e iy o [RIASE, 1T AR MY P 4 5 i 5 %
A EAEIFAEE A A M O R, Y R AR I K
i P 27— DX PN 8 Bl T AS £ 4 52 B 3 s 394 i e
AT I FEAB A MR 1) R i 5 3

TEAN T HARANERTEOUT BB RN A 1 FE 4 5%
JE Rt AN R R EE R AR A B, nE S Fros . b
R SR E] 2.5mm JY , JEBE ORI 2 P BER LR
FEARE R LT AEAN T RBE IR S 2.5mm 5, 5 YR
A 8 FR AR S IR I TSR EE R B I 3, AE 2 K
I/ o

HBRTCRHIZE SRR

(1) ez 0 R B A TR AR A | 2 X I A& % b
S A ()R AR s A 5 B 7 A B S )5

(2) FERb R BB REARJEFE /Y 50% LA R B, 4658
BEREE RN R BE A3 i 25 s AERb R R TR
M JEEBE (1) 60% LA 1B, i 4 58 B8 AN 23 Bl 2 0 i J5 B8 1)

Ca) BB A5 (b ) IXg0EE R
E2 EEAREHERITHERMNIRGERS
AR ER G X L
Fig.2 FEM result of round bonding repaired composite laminates
and the specimen of compression test
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Fig.3 Displacement-loading curves of FEM results of round
bonding repaired composite laminates with different diameters
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Fig.4 Compression strength variation with different diameters of
single-sided adhesive bonding repaired composite laminates
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Fig.5 Compression strength variation with different thickness of
single-sided adhesive bonding repaired composite laminates
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