22 10 Vol.22 No.10
2007 10 Journal of Aerospace Power Oct. 2007

: 1000-8055(2007) 10-1742-06

1 2 2

(1. , 200093;
, 210016)

: T300/ BM P316 , T300/

BM P316

. TB332 A

Experimental research on impact damage and residual
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Abstract :\ T300/BM P316 is a promisng composite on aeronautic and aerospace struc
tures. The experimenta research was performed on impact damage and resdual tendle
strength of T300/ BM P316 composite laminates with different layer parameters. The results
show that Tayer parameters have effect on long-axis direction of impact damage figure, rath-
er than the'impact damage area. The resdual tensle strength of laminatesis not directly re-
lated to the impact damage area.
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) 1
, , T300/ BM P316 Table 1 Tensile teg data
/
’ / MPa / MPa (%)
w1 786. 46
' w2 795.90 796.91 0.014 4
1 W3 808. 38
2
T300/ BM P316 2.1
, , 200mm X T300/ BM P316
45mm x 2. 5mm, [ 45/-45/ 90/ O/ -45/
0/ 45/ 0/ 90/ 0]s. MTS ,
, 1 . 1, , 2.
, T300/ BM P316 2.2
0.0144 %,
2 1
40 mm
. 201 mm x 46
mm X1 mm ,
1 mm .
) , 16
mm, 2.2 kg,
X- ’
1
Fig.1 Tensle test equipment
2
Table 2 Specimen parameters
/J / mm
T1 2.2 3
T2 5.9 4 [45/ - 45/90/0/ - 45/ 0/ 45/ 0/ 90/ 0] s 200x45x%x 2.5
T3 8.6 4
P1 5.9 3 [45/ - 45/ 90/ 90/ - 45/ O/ 45/ 90/ 90/ 0]s 200 x45%2.5
2.3 T2 P,
3 , 1 L

, 2.23 ( ' '
T1) , , '

593 ( 8.6 ( T3) ,
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’ 0.4 mm ,
: _’ . 5.9J 8.6J ,
T T i‘
[
f"'.-’&"-*’f bt 3
uf Table 3 Surface damage data
WJ .?k J- B
Mol .
i /' mm / mm
T2 0.2 0.32 11.5 13.1
5 T3 0.45 0.52 17.4 20.5
) PL 0.12 0.14 13.4 15.5
Fig.2 Impact test equipment
T1 1E
P1 Fz i
Surface damage of specimen af ter impact
90°
S 4,
4 1 i) i)
, . T2 P1 , 5.9
T2 P1 ) 5.9 J ) ,
T2 45° , P1

Fig.4 X-ray damage of specimen after impact
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Table 4 Impact energy and damage area
T1 T2 T3 P1
/J 2.2 5.9 8.6 5.9
/ mm <0.1 0.1 0.2 0.38 0.43 0.1 0.2
| mm? 90.3 245.7 310.4 255.7
, X
3 :
:(a) .
1.5 mm , ; (b) ,
2 mm'®,
3.1 ; () 86 % ,
91 % ,
X_

0 MPa =
' |

'I , 494 MPa 512 MPa

0 MPa 332 MPa 343 MPa 350 MPa
(b) T3 S
0 MPa 332 MPa 343 MPa 350 MPa
(c) P1 Xx-
5 S

Fig.5 Progressve damage X-ray photo
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(a) 1F 1f 78

(b) fil) i 18 )5

Fig.6 Tensle cracking photo
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Fig.7 Tendle loading displacement curve

3.2

5
Table 5 Residual tensile strength of laminates

T1 T2 T3 P1

/13 2.2 5.9 8.6 5.9

731.75 501.68 354.29 340.96
/MPa

T2 P1
, 5.9 , T2
PL 3.9%,
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P1 47.1 %, :(a)
4
; (b) T300/ BM P316
0° (T2 0° ,
40 % ,P1 0°
20 %) , T300/BM P316
OO
L 00 (1) L}
: :(2)
900 !
—— TR % ,
8004 ® {{4P1
= 700 :(3) ’
5 600 ' '
:‘,_;: 500 !
i?
=400
[ ]
300F
200 i R R " N N . R )
- 1 2 3 4 5 6 7 8 9
M'\lfﬁt M‘”
[1]~ Tian Z, Swanon S R. Residua tensle strength predica
8 tion-on a ply-by=ply ‘bas s for, laminates containing i mpact
Fig.8 Reationship of impact energy-and damage[J]. J. Compos Mater ; 1992, 26(8) : 1193-1206.
resdual tensle strength [2-] Cottesman P. Resdua ‘Strength of impacted compostes:
Anayssand. Tests[J]. J. Comp. Tech. &Res, 1994 ,16:
, 244-255:
6 2.2] [ 3] HuangJ Y. Prediction of the resdua strength of laminat-
8.2 o ed composites subjected to impact loading[J]. Journal of
. 0,
Material's Processing Technology , 1995 ,(54) : 205-210.
! 5.9 \ [4] Caprino G, Lopresto V. The sgnificance of indentationin
37.0%, ; the ingpection of carbon fibre-reinforced plastic panels
8.6J , damaged by low-velocity impact[J]. Compos Sci Technol
55.5 0% ,2000,60:1003-12.
[5] AsplL E, Nilson S, Sngh S. An experimenta investiga
6 tion of theinfluence of delamination growth on the resdual
Table 6 Reduction percentage of tensile strength strength of impacted laminates[J]. Compostes: Part A,
2001, (32) :1229-1235.
/J 0 2.2 5.9 8.6 ) )
[6] CorumJ M ,Battiste RL , Wrenn M B R. Low-energy im-
pact effects on candidate auromotive structural composites
/ M Pa 796.91 731.75 501.68 354.29 [J]. Compos Sci. Technol , 2003 ,63:755-769.
[71 [M].
, 2003, 414.
- 8.2 37.0 55.5
! % [8] (eB/

T3354 —1999) [S]. 1999.



