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Effect of delamination defects on mechanical properties of CFRP laminates
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Abstract : Carbon fiber resin-based materials possess high strength and stiffness and are widely used in aerospace and automo-
tive applications. However, delamination defects in carbon fibers can greatly affect the mechanical properties of the materials. There-
fore, it is of great engineering significance to study the effect of delamination defects on the mechanical properties of carbon fiber
resin matrix composite (CFRP) laminates such as tensile, compressive, shear and flexural properties. Using a composite molding
process, polytetrafluoroethylene sheets were added to the composite material, and CFRP laminates with delamination defects were
prepared by molding process, and the dimensions and morphology of the delamination region were examined to investigate the
effects of delamination defects on the mechanical properties of CFRP laminates. It is found that the delamination defects can signifi-
cantly reduce the compressive, shear and flexural strengths of CFRP laminates, and the larger the area of the delamination region, the
smaller the compressive and flexural strengths of CFRP laminates, but the change of the area of the delamination region has less
effect on the tensile strength.

Keywords : carbon fiber ; resin matrix composite ; delamination defect ; mechanical property

ik 2T 38 55 A IR 22 52 5 4 8H(CFRP) S 3 i 3¢
LA B AR IR PR EEA TR AL A B A, BA
B B A [R] pab ORfy 7 AR e AR5 B0 3K
Mg A H AT 8 1A PERE ARy s i CFRP 7R
MR R L IR A TR AN 1A R i
s, EETE Y CFRP il 8 T 2 AL 55 W A i Y
P B HR LLR A TR R R A

EEWH: FRARRPAIL4T H(GDKIXM20210069)

WIEIEE : PR, WL, TR, 32N SRR A B T 205 TAR

Fs HES: 2024-01-22

CFRP H i BLA 8 4 73 J= ML B A5k s 23 32
mi e Sy 2R, 580 CFRP (%8 4 M Al i 75 A 4
iK™ Hor CFRP (873 J2 02 B A5 kL o i DL
() — PR pE , H 32202 th CFRP M5 R R A E
ESRZBEAETTRFEN . rEARZESH
R, WA JR Z B A7 AR o AL R Ty /N A 24
SETE A B ) A e PR R TR TE B A Y

5| AtEst: Wi, SCHITE, DG, 4% MR BRIEXT CERP JZ A 1 #ERE R REAL)]. TRESRH T , 2024, 52(4): 122-127.
CHEN lJing, MO Lihua, FANG Yi, et al. Effect of delamination defects on mechanical properties of CFRP laminates[J]. Engineering Plastics

Application, 2024 ,52(4): 122-127.



B, 55 - 4 BB X CFRP JZ A AR 124 MERE R S 123

Z= "M, CFRP 1 8153 2 2 3 BUM R &8 1 Bk
W4, 76 IR A% i B v, CFRP H iy il g 1T B 23 7 A 24
g0, ik — DY RORIEAIR T CERP MRHIY 7271
A, i 25 20 CFRP AR, R AT 92 43 )2 X
CFRP Jy 2 PERE S22 4 W H 2y . Hig T
CFRP S2FR43 2 By FE S5k DL T HxfE LA i, AT
41 )2 3E CFRP (4 43 )2 B /2 H Rl & 2 0 —Fh
Jr=,

Wu SEFSE T RS 485X — BB X CFRP g 224k
REAYSZNR , 25 R W], B T8 PN A8 40 5 L 35K,
CFRP [ 5 | 4 560 5 RN p o 5 FEE 2 R %, L
AT PR SR T A B 1) 5 v e R BURR . XA
WGP, T R 3w v LU BN, B A R
ALY B DA LR 8 =l S N R AT R T s
A0 R TE LUK R, & B LR R B E R
. EHEUEURRSR TS, )2 BE R A R
BRI R B 5 PR AR BB . Short ZE 5 ]
R, 2 ST E A PR 40 58 B 1 i R i
e, HLRS 40 58 B2 23 B 5 43 J2 060 B IR AN 43 )2 K/
BT FEAR . BRIEZAh, FLBR 58 9 S e 2
SN CFRP Y H 23R . Y CFRP {95732 Sl i
57 B AR R R B I BAL A 5 e B A BB
K 5 s 5 AR b, Brob X BGOR g5 52 4
PR 2 BN, X i [ 5 20 CFRP 1Y 2 850t 1Y
SRR DA HGE .

FEF I, Bk A Tl CFRP 943 J2 6k [
15 2 WFFE T 43 )2 BREE X CFRP FHiER B 25 il
JEE 47 8 3 RN B )5 B A5 25 ) 2 MERE R S e
43#1 T CFRP AR AR , IR T AR RSE 1 43
JEXT CFRP J 2 RE (A5, A 1 FH 43 J2 S5 s R 1l
AN]SR B (R 2 A AR Z AR AR AL TS24
1 EIERS
1.1 EZRAM4

S22 i A6 TR R T300, CYCOM® 970, £ 4k
T 72%, WA RIRYE A 7] 5

R VUFR L - P6377, JRFE 100~200 nm, [ g fi]
I T AR A AT PR

VIR - 5#r 4, [ 255 B A FRA A

XU A G 6101 : E44, Fe i B R A PR A
.

1.2 EBMERLEL
PUEHRE : RYG-14, V5L IR TR & AT BR A A 5

A3 AT R - ME403/02, #3435 B 6 R 21X 7% L it
AR

BT T REIR B L : ETM 204C, 118 J7 0 S 56 %
HHBR AT

4 A0 18 . BX41M-LED, H 4 OLYMPUS A
Al

Yk A ¥ WS (FESEM): SU 8010, H
A HITACHI A A .
1.3 CFRPXA#) %

CFRP iURE i il & LR AN ] 1 e, 76 T R Al
Wt 5 JCRIT , K- 532 R A DA il 8 3 2 B B SR
F TSR O 980 £ FNER S i O R 2 P e e 22 , il
FHR U A il o3 )2 S Fa i A ek, — 34l
JZ2 12 2R il 25 R By U RE , BT A2 005 A [0/
45/45/45/0/45],c 1B AN R RSH R U IR LA B
S IR LUK AR R 532 0 N T.43 )2 CFRP Rt
FE, BIEA 53 J2 2940 A FE SRR 8 H 1) 057 B, I X i 4%
HIAN TR N T 43 )2 CERP R AL HEAT 22 100 Sy 24 1k fie )
Ko P T3 2 CERPIREES S F1 02 R~ L&
1, JE45 F0725 th A T4 2 CFRPIRFES 5 A4 2 R f
L& 2, BTN T 432 CFRPIRFES 5 o) 2 R
S 3,

—
Layeréd
embedding
Prepreg paving _J
Hot press molding ﬁ
l Sample
Standard sample

P AR B o3 iR i 5 T
Fig. 1 Standard sample and delamination sample preparation process
F1 HMHMAISECFRPIRFEHRSMHSERT
Tab.1 Tensile artificial delamination CFRP sample number and

delamination size

Samples Width/mm Length/mm
I 8 16
2 12 24
3’ 16 32
4 18 36
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Tab.2 Tensile and bending artificial delamination CFRP sample

number and delamination size

Samples Width/mm Length/mm
5 1 1
6 3 3
7* 6 6
8 9 9
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Tab.3 Short beam shear artificial delamination CFRP sample

number and delamination size

Samples Width/mm Length/mm
9* 2 4
107 4 8
11* 6 12
12¢ 8 16
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