- EAEE
S5 PORREE AR Z Sz A B B R E TR f Bt

FAR X EiHK IRERAL
(P E RS ®AT2ebe, I 618307)

X i S EAMAESRITAME AR AT T AT RRAS AT, KA ARSM AL H R AR T A2 AME
%%kﬁﬁﬁ%&wﬁhééﬁu&%ﬁﬁﬂﬁ&ﬁﬁﬂﬂmﬁ%%%ﬁﬁﬁAﬂﬁﬁﬁkﬁﬁﬁkw

B o8 15 3] T BAEMA A R 6 A8 M AR AT AME B R & R R AN M A& T e L RS I Fe
T BN Y ARG 6 AT &) LA RSB AL, AU Y B A MAN R A B AN R 7 P ey AR AN AT A 5&%
BE %%ﬁﬁﬁ&@kﬁ%ﬁ%nkﬁ@kﬁaﬁﬁ5héf R AR I BT B A, R AR AT AR RA B R K,
BEAEANASREREMNE R EREREE ARG, KA AR ER D, 3 —F 508 ARSM #AL kT Fa 2
PRATAME 22 25 My 09 48 2 AL A

KER  AMEE T AL, A RS AT

& [ 4 % % . TB330. 1 DOI ; 10. 12044/]. issn. 1007-2330. 2018. 04. 003

Optimal Stability Design of Scarf Repaired Laminated Composites

LU Junwen MAI Haibo ZHANG Shulun
(Civil Aviation Flight University of China, GuangHan 618307)

Abstract Adhesively bonded scarf repairs are the preferred method for repairing laminated composite struc-
tures, limited mainly by the amount of material removal associated with scarfing. In addition to the high strength resto-
ration, scarf repairs also enable recovery of the original external surface as required by aerodynamic and/or external
mould line considerations. In this investigation, an optimization method has been developed for determining the opti-
mum scarf repair angles, adhesive thickness and scarf patch material for a given biaxial loading condition. The scarf
angle , adhesive thickness and scarf patch material was considered by adaptive response surface method ( ASRM). The
optimum and near—optimum scarf repair model are presented and discussed with respect to computational model using
the finite element method. As a result, boron fiber scarf patch is the best with optimal matching modulus. When the
scarf angle and adhesive thickness increased, the instability load also increased, then went into their matching zone,
the instability load got its maximum value quickly. Once the value of scarf angle and adhesive thickness went out of
their optimal matching zone, the instability load reduced soon. Meanwhile the matching between scarf repair patch ma-
terial and the parent structure material is very important. It reveals that the ASRM method can realize the stability opti-
mization of scarf repaired laminates with high efficiency.
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Fig.1 Scarf repair model
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ig.5 Instability loads for scarf repaired glass fiber laminates

AN N
o L © UV

SR AR /MPa

T T Al
n ¢ S W

o W

o W

0.2

Vi 0-3 0.4
L e o -
/-/4'/,,””
(a) Bl (b)  EH-Hl

Bl 6 SRR AT 22 G A IZHME B R AR e AR AL 14
Fig.6

Instability loads for scarf repaired boron fiber laminates
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Fig.8 Instability loads for scarf repaired carbon fiber laminates
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