$50% 50 17 A= S D | A NE= SO SO Vol. 50 No.5
20184 5A1 JOURNAL OF HARBIN INSTITUTE OF TECHNOLOGY May 2018

WS T IS 12 B & 4 I & A 4 M M BE T 5

& m' MR Tas', | B, AL

(L.PGAE Tl KRR F B, PE4E 7100725 2. 00 BH CHLIIHITSE T 455K, 2 FH 110000,
3T E A B AR T L BAM BRI R, dEat 101300)

W OE: OIRBARSEAN R EEMEH ) FEENTH AXTRTREAR. A FEHE NS ENEAMHE
AW, ARRT MBEEE 24 4N 8 NI E M A B, B AN X A AN BB, B R T Mt m B BB B E. 1 Y
Atk AR E B E R AN T B AMEEE AT TR, ERE T, B E L, w0 B2 B W
Wi, SR E 2 MR 8 AN BB LN EERE F d 36% i E| 67%. AL 5] N E A 4R S
BIEEMRE EHER BN NAR MBS EH N BEEMBE N 2T K. R EERA NP Z MG E
W or R REE R ERT, B TANBEAH B R REE w AT REN ) o4 AV BEA NG ERETY
THWHABEE ML 4NN RBHEE RPN ERE G BEE 25%. X5 , MRECEELEXTAE RN/ NE
AT R T T BT R R T I 8 Sk i Sk UL A kAt A

KEBW: EAMBEAN REGE  WHPBE, MHEHKE B

FESES: TB332 EREREAD: A XEHES: 0367-6234(2018)05-0075-08

Tensile performance of stepped-lap repair of composite laminates
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Abstract; To obtain the effect of different parameters on the tensile performance of stepped-lap repaired composite
laminates, the repaired specimens were investigated experimentally. In terms of the laminates with 8 plies, stepped-
lap repaired specimens with 2, 4 and 8 steps were tested, respectively. In addition, the stepped-lap joint with 4
steps was studied with different number of external plies. As a comparison, a tapered scarf repair with the same
bonding area was also tested. Results showed that the tensile strength of stepped-lap repairs increased with
increasing the number of steps. When the number of steps increased from 2 to 8, the strength recovery rate of the
repaired joint increased from 36% to 67%. The introduction of external plies could also improve the efficiency of
repairs. However, the dispersion of the repair strength increased with the increase of external plies. As the stress
distribution in the adhesive film is more uniform for the tapered scarf joint, its repair strength is higher. Compared
the stepped-lap repaired joint with the tapered scarf joint with the same bonding area, the repair efficiency of the
latter is higher. Take the 4 stepped-lap repaired joint for example, its repair strength is increased by 25% compared
with that of the tapered scarf joint. Finally, according to the stress/strain distribution on the surface of the repaired
joints, the failure mechanism and failure process of the repaired joints under tensile load were obtained.
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Tab.1 Mechanical properties of T300/CYCOM 970 and METLBOND 1515-4M film adhesive
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Fig.2 Geometry parameters of stepped—lap repair joints
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Fig.4 Strain locations on the surface of the repaired joints

2 RIBEREG AT

A MENZ B AR BRI BEANFZ ME B 156
S5 ILFR 2, AT F B A5 BAE R 1 W BE TR &2 I HE
90% VA I, 3R BEWK B I ArHE 60% LA L, A R
Rk A B ELAT 0 e PR SR 5 B AR B g &5 2R ]
ST RRECE B2 8 B SR [ B S B0 B 2R
SR . R 2R T AR AR A1 B0 AT 3 AT e 3L
A R T PR 7 3
2.1 RIYGEEFRIE
2.1.1  BrAREH B2

AR YRR B B BRI 8 B3 5 14 1 R far /6 7
ML LI 5. v &3, B MR, #far/ 6 6 Hh 263 3
PRAR Gy 2.

Bl 6 25th T AR AL H A B0 T 2 4 ME B 82
Sk B IR A . X LR TR BB 4 B A& BRAUR
AT I, A BRI 1) 5 JBE K A2 3 I A6 5 1 ) 38
TGN, M A H i 2 N E] 8 i, B
S BE WK A R 36% BN E] 67%. FH I 2 B
B4 A BB FT 8 A B A 18 42 Sk i v A ik B 3 i)
PER 51% 1 81%. M TYE B A ECH | GE A% o3 i
FE LT R 14340 (AN 5 1 R 8 n 48 B4 3k 1
B AR 50 R4t v 1 LR Sk 1 i LA R 1 5

®2 SAMHESHEMEREIMEERE LR HINIBER

Tab.2  Tensile test results of stepped-lap repaired joints

TG0 {2 FEmZ%H Ey/GPa B ERE % A% oy/MPa BHARE % 0/ %
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