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Abstract : The experimental research of low-speed impact damage has been carried out
on composte laminates with diff erent-geometries and layer direction angle,and the impact
process was d mulated by the progressive damage method. The geometries of composite lami-
nates have much gffect/on theimpact damage projected area. The layer direction angle of com-
posite laminates hasittle effect on the impact damage projected area ,but it has influence on
the impact \damage figure.

Key words: aerogpace propulson system; low speed impact; composte laminates;
damage

[1-6]

, T300/BM P-316

, , , 15%, 20 %',

1 200505-10; 1 2006-08-21
(1958) , , , , , : ,Email :
gsdzy @nuaa. edu. cn ; Tel :025-84895940.



750

22

, T300/BM P-316

’ )

T300/BM P-316

11

T300/ BM P-316

[7].

T2,

) 1
1
Table 1 Specimens parameters
/J / mm
T1 22 3
T2 59 4 [45/ - 45/ 90/ 0/ - 45/ 0/ 45/ 0/ 90/ 0] S 200 x45%x2 5
T3 86 4 RN
P1 59 3 [45/ - 45/90/ 90/ - 45/ 045/ 90/90/0]S 200 x45x 2 5
J— \ / /
P2 59 4 [45/ - 45/ 90/90/ - 45/ 0/ 45/ 90/ 9\&{/0]3" 89x55%x2 5
c1 22 4 Yy -
/ J— \
c2 59 5 [45/ - 4%!«90/’0/ - 45/ 0/ Zt‘é/ 0490/ 0] é\ 89x55x%x2 5
"\-.\\ \ 3 ) |
c3 86 5 N — )/
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Fig.2 Undersde clamp of impact test
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Fig.3 Surface damage of specimen after impact
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4 X
Fig.4 X-ray damage of specimen after impact
2
Table 2 Impact energy and damage area
T1 T2 C2\ P2
/3 22 59 59 59
/ mm <01 01 02 038 043 0/1 O 1. 02 27 031 01 02
/ mm? 90 3 245 m 5 7 327
450 =\ ‘\
400 C A >
350 i
E 300 !
*;: 250 18
= 200
150
100 ' '
ANSYS
30 1 1 1 1 I |
2 3 4 5 6 7 8 9
M RE i 1
5 )
Fg.5 Curveof impact energy and impact damage area
5 T C P1 )
P2 , [8]. , 1 8
) ) ) T2 5977
: 6 ( 1
. 6 , t=059ms
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(a) 1414 C1 (b) 144 C2 (c) A4 C3 (d) ik {4 P2

7
Fig.7 Impact damage of composite laminates

3
Table 3 Impact damage area and errors

T1 T2 T3 Pl P2 Cl C2 C3

/3 22 59 86 59 59 22 59 86

90 246 310 256 327 133 338 406

/ mm? 88 231 280 242 319 128 315 369
! % =22 =61 - 97 -55 - 24 -38 -68 -91
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