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Simplified Engineering Model for Predicting Residual Strength of
Notched Laminates Based on Stress Field Intensity Method
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2. State Key Laboratory of Mechanics and Control of Mechanical Structures, Nanjing University of Aeronautics &-
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Abstract; The existence of holes can reduce the strength of composite material structure significantly.
Based on the concept of stress field intensity method, a simplified engineering model for predicting the
residual strength of notched composite laminates is proposed. A large amount of test data are adopted to
evaluate the stress field intensity method and other representative characteristic distance methods. In
summary, the stress field intensity method and the average stress criterion method have better
prediction abilities than the point stress criterion and the damage zone criterion methods, and the stress
field intensity method fits test results little better than the average stress criterion method.
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Fig. 1 Stress field intensity method
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Tab.1 Mean value of characteristic distance and relative error of mean value for

central notched laminate with same width

FRAE K B/ mm
X . EREY kA TCfL 3% .

20 o " CHIXH TR 22/ 70

kA 2 i J 2 I CHAFIEO i /MPa AT Y ME R 22/ %
PSC ASC DzC SFI
. 1.032 2.892 1. 146 2.261

Y, I _pal9] _ . o . . . .

ASL/3501°6 [45/0/=45/90 ] 1D 7029 (35.6) (22.0) (43.8) (14. 0
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Tab.2 Characteristic distance calculated from different models for notched [ £45],s laminate
. HRAE K B/ mm
oK 7 J2 I fL## D/mm # % W/mm
PSC ASC DZC SFI
6.35 76. 2 4.538 21.791 6.61 9.504
AS4/3501-610 [£45] 12.7 76.2 8. 457 12. 945
25. 4 76. 2 12.171 13. 602
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Tab.3 Mean value of characteristic distance and relative error of mean value for central notched laminate with same radius-width ratio

P FRAE K B/ mm
BRI R R LR AL CHA B2/ %)
CH RO MPa
PSC ASC DZC SFI
) 1.418 3.762 1.559 2.954
T300/914CH%  [(£45/0/90)5/0/90/4+457¢ 3(3 548.0
/ LCE45/0/90)5/0/90/£45]5 3(3) 7 (12.6) 9.2 (11.3) 1z
0. 630 1.426 0. 685 1.206
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[45,/90,/—45,/0, s 4(4) 458.0
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90/0/45/—45 s (31.8) (29.3) (29.4) (32.3)
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Tab. 4 Characteristic distance calculated from different models for notched [45,/90,/—45,/0, ]s laminate
FRAE K B/ mm
¥ 5 J2 Lz T
#1 %t 2 Y L2/ mm M P/ mm PSC ASC D7C SFT
3.175 16 0.696 1. 960 0. 821 1. 380
. 6. 350 32 1.536 4.479 1. 861 3.030
IM7/855213: 1] [45,/90,/—45,/0,]s
12. 700 64 6. 540 10. 656
25. 400 128 31. 996 28. 222
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Residual tensile strength curve calculated from different models for central notched laminate with same radius-width ratio
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