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Influence of boundary conditions on quasi-static

indentation damage of composite laminates

XING Suli, TANG Jun, XIAO Jiayu
(College of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract; Composite laminates are riveted to the metal frame when applied on aircrafts, hence the boundary condition of composite laminates

is four-edge clamped. Based on the real application, the differences of quasi-static indentation damage of the composite laminates with the four

edges clamped simply supported were systemically compared from four aspects: delamination propagation mode, contact force, dent depth and

damage width. The experimental results show that all these four aspects are different when composite laminates are loaded under different boundary

conditions. Also the results can provide experimental data for investigating the quasi-static indentation damage of composite laminates on the basis

of real application.
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(a) Experimental facility of quasi-static indentation
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Fig.1 Quasi-static indentation test
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Fig.2 Delamination damage propagation of composite

laminates under different boundary conditions



o1 4]

TR, 25 25 S5 R B AR e A IR 5 14 52 ) 17

WX, PR, o )2 5 o J2 0 0 iy
—WAREE JiE s 1 DU [ SR AE R, 2o IR A
— MR Aks iz, T Z N A B
LA VERTT , 02 &0 7 — Iy &,
TS A5 2 45 A5 000 14 P B8 X6 o

XA C S8 P A R A7 AL P AT LA
IR E R EARIREE O 1A BRI R
BEPTi AR B 22 57 B IRIL h BRUAZ 5 4R
To SEFE LRI ZR T Iy 2D B
JEIAGAN Y B = AN RIS 221, Xof P Aof i 5t 2
IO EBOREE BT TS, W 3 B

WT
— SR
0 ______________
ool —— = _ __
040 |- — — — — — __ ______
060 |- — — _ _ _ _ _ ______
oo =___
1.00 -
7Y 3 6 S VY 3 {87 3%
(a) Wlia 5 E B IR
(a) Depth of the initial delamination
WT
— SRR
ol - _ _ _ __
oW —————————— — — -
Bl [ — — = — e e
U0 [ — e s e e
os0 - — — _ _ _ _ _ _ _____
w -
7Y 3 6 S VY 3 {87 3%

(b) W B4 Rt E 243 A IR
(b) Depth of the significantly propagated delamination

hT
i — R
0 77777777777777

- — — - — — — — — — — — =

V4 i [ 57
(o) 24 AFEY SR I 23 JZ 45 D TR

(¢) Depth of the ultimate delamination

VUi 6 32

B3 AR SR T AN TR I 220 03 J2 B 05 TR 1
Fig.3 Delamination damage depth of samples under
different periods and boundary conditions
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Fig.4 Dent depth of samples under

different boundary conditions
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Fig.5 Definition of the damage width
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Fig. 6 Damage width of samples under

different boundary conditions

FI7R o 455 T SO 2§ IR 0 R B A % C A
A AR TR, DU [ SRR T R AR T A
INAT 3 g = A~ B BE, 55— By BOZ M= L0 6 7
JEAR D2 3 JZA5 05 WA S 47 e i, 404 3 B S g 4
TN N 5 55— By BE 3 J2 40 00 T2 4 e 3
JEAR O R AR 5% 2 i, 1040 98 B 5
F=BrB 2T RIS G Z FT R R
B R AR S, 0 T L RS IR AR 2% o
AE VYL SCERAE T, 23 JEA5 00 5 iy L &2
B PIASB B, I BOAT B3 [ S AR )2
5103 98 BE R H R PRI 5 = Be o X LA
MO FRAEAE T 70 2 403 58 B2 3 n i 0 % B, P
PSR 26 R A5 0 T8 L 7 J i A AR — B (]
T AEAE SRR S R Y ik
Zxit, i T AR R BF e, X IR AR i ) ik —
YRR R T AR YT, i SR 15 T S
FRFEAR, TTEP & ST, b T A dk
&, W, oy R B B R 4, 10405
JBESE N ARA 2K o
2.4 EAAIHXH

N T BRSE R R IR )5 2 G AR 2 1 o
Z AR T BRI 2SI, RV B N 2 2 1A
WA, BT i IR T — (iR i anl&l 7 Pk

HIP 7 Al A, J2 5 B s i e IR 0 1 2
RIS AR R, Al DR BRI R IR T L F,

15 +

10 F,

FpEIR J1/KN

0 1 2 3 4 5 6 71 8
7% /mm
K7 EEIR S - (iR
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different boundary conditions
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