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Damage Analysis of Laminated Composites Under

Low Velocity Impact Loading
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Abstract: A new delamination criterion was proposed according to delamination damage mechanism
under low velocity impact loading. T he influence of through-thickness tensile stresses, interlaminar
shear stresses and matrix cracking on delamination had been taken into consideration. The fiber crush
ing caused by the crushing stresses of impact surface and fiber cracking aroused by tensile stresses of
im pact back surface has been distinguished. T he initiation and propagation of fiber tensile failure, f+
ber compressive failure, matrix crushing, matrix cracking and delamination were simulated in the im-
proved model. A good agreement was found between the predicted results and the test data.
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X/ MPa 1446. 51 E/GPa 128.8
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Y./ MPa 187.29 G2/ GPa 4.1 181mm2, 175mm2, 3.1%

S/ MPa 95.94 Vi 0.2% 8

, ) 1)

s s ; 0.3ms , ( 20



10

/2007

12 s s
20 s
; 0.78ms s
2 2 b
2
2 2 9
2
90° / 45° 7 = e e s ANy
0 Pl Matrix Matrix Fiber compressive Matrix cracking- Fiber tensile
-45° - crushing cracking failure Delamination failure
Time=0.15ms Time=0.23ms
45°(1%layer) -45°(2™ayer) 45°(1*ayer) -45°(2™]ayer) 90°(3"layer)
Time=0.30ms
45°(1*layer) -45°(2"ayer) 90°(3"layer) 90°(4"%layer) -45°(5™layer) 45°(20"ayer)
Time=0.78ms (final damage)
TIT T T ngns SUREREI
IR I NEN ISiResni
b 31 il
S e bt 44 ++41 4 144 ::— 444
::: -{::E b4+ :::E :__ aa:: u-i- bt B
= HH muas ssusl HH szam HHH oE
) i il
1R8] Jiitl 11 [
T it 1T T T
45°(1layer) -45°(2~layer) 90°(3"layer) 90°(4*layer) -45°(5"layer)
I T TITOun T IR RRER
iees 11t 1l . 1 ‘ T an Tt
an ' ux ssual s as men .
on s as n sasanasassl mEE_sEsEEn_ sam ue H
e - e L - 44 + - - 1 1 .
mex e s w mexs u 3 * e 3 as »
+H L cee -t . 41 b S v+
1111 1 1 | . i IERENERERERY
Tt T Tt EREREREERNI I ETREARENR
0°(6"layer) 45°(7*layer) 90°(8"layer) 90°(9"layer) 0°(10™layer)
THHHT T 1] HHEHHEHE IRSRERUASI JHHEH
-+H 8 L] - b - s i
2 -w; 44 - e - . 28 -
e gs +H a: - = = HH
i H : =: = H = HH
-+ 4 = - *n H - - = =
3 . HH == ﬁ:: + = H e s
w5 mw s 1 ny vl n 3 .
11 H T T
T T IRNSNENERAI IREEEATEREN T
0°(11™layer) 90°(12%layer) 90°(13™layer) 45°(14™layer) 0°(15™ayer)
THTILIIL T T RRRRANARIRNRI
I an 1T T 11 4 s
] an —+H HH 1 1 i -
- in IH s any aam HH s
- . et b4 44 4 11 -
H 5 I HH == - = .
- -+ mes anm - = - 4
5 3 i HE gt
. - 181 : s ue 1}
T 11 BRERRRRN HHHH i
-45°(16™layer) 90°(17™ayer) 90°(18"layer) -45°(19"layer) -45°(20"layer)

Fig. 6

6 T300/ BMP-316
Impact damage propagation of each ply of T300/ BMP-316 laminates



11

lime=0.25ms lme=0.38ms

[1me=0.53ms

7 T300/BMP-316

Iime=0.68ms I'ime=0.78ms Experiment result

Fig.7 Impact damage propagation of T300/ BMP-316 laminates
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