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Fig.1 Three-point bending specimens
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Table 1 Property parameters of material systems

Material Elastic Shear Tensile Compressive Shear Critical energyﬁrelease
modulus/GPs modulus/GPa strength/MPa strength/MPa strength/MPa rate/(N « mm ')
e En Ex=Es; G2 =G Gos Sh S, Sfi S%, Stz Sis Gic Gue =Guie
IMS/X850 165 8.58 4.57 2.86 3071 88 1747 271 143 103 0.314 1.081
T800H/5228E 161 9.60 4.57 3.20 2818 65 1545 332 164 103 0.369 2.220

Notes: Subscript 1, 2, 3 — Along fiber direction, perpendicular to fiber direction within a single layer and out-of-plane direction; Subscript

IC, TIC, TIIC — Type I tensile mode, type II of shearing mode and type III of tearing mode.
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Table 2 Three-point bending test results for specimens

without “ex-situ” toughen and with “ex-situ” toughen

Initial debonding Failure

Type Specimen

load/N load/N

3ps-01 4 682 7 413
Without 3ps-02 4 666 7 289
“ex-situ” 3ps-03 4 740 7173
toughen

Mean 4696 7 292

3ps-04 5188 8 151
With 3ps-05 1990 8 660
“ex-situ” 3ps-06 4 764 8 470
toughen @

Mean 4 980 A@O
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Table 3 Three-point bending finite element and test results of specimens without “ex-situ” toughen and with “ex-situ” toughen

T Initial failure Final load
)
ype Finite element result/kN  Test result/kN  Error/%  Finite element result/kN Test result/kN Error/ %
Without “ex-situ” toughen 4. 56 4.70 —3.0 7.60 7.29 4.2
With “ex-situ” toughen 5.12 4.98 2.8 8.56 8. 43 1.5
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Three-point bending test investigation and numerical analyses of
composite stiffened panels with “ex-situ” toughen

WANG Wei, CHEN Puhui®, LI Nian

(State Key Laboratory of Mechanics and Control of Mechanical Structures, College of Aerospace Engineering,

Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract:  In order to investigate the effects of “ex-situ” t d on the structural bearing capacities of compos-

ite stiffened panels, three point bending tests were co

d Ee n composite omega stiffened panels without “ex-situ”

toughen and with “ex-situ” toughen firstly, and the(imitial"debonding load, critical failure load and the phenomenon

&0

analyzed considering the failure of strin Kin interface and laminated composite plates. The results show that the

finite element results coincides w the test results, “ex-situ” toughen can only improve the initial debonding

load of the interface slightlygs relatively obvious improvement on critical failt@. At the beginning stage

of delamination, the ty sile mode plays a major role. With the delamination e¥paptling continuously, the pro-

Q

portion of type II de increases constantly, while the high toughness ar mode is the significant cause

erformances of “ex-situ” toughened interface. Th sions obtained show that “ex-situ”

for the outstafidi
toughened '®eo ce has favorable delaminating resistance, and the l@w

Ur on shear direction is particularly out-

“ex-situ” toughen; stiffened panels; three- ding test; cohesive element; visual crack closure
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