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Bending properties of carbon—glass fiber sandwich foam stitching composites
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Abstract: In order to solve the problem of delamination failure of sandwich foam composites under bending load, stitching
technology was used to enhance the bending properties. The influence of sewing density and panel thickness on
the bending performance of the composite material was studied experimentally, and the progressive damage of
bending process was analyzed by finite element simulation. The results show that the bending performance of the
carbon—glass fiber laminated foam stiching composite material is positively correlated with the sewing density and
panel thickness. When the sewing density is 10 mm x 10 mm and the panel thickness is 5 layers, the sample has
the best bending performance, with a bending strength of 73 MPa and a bending stiffness of 4.01 x 10° N -mm?.
The bending failure morphology of the carbon —glass fiber laminated foam stiching composite material mainly
shows the depression of the upper panel, the fracture of the lower panel, the compression deformation and shear
failure of the foam, and the pull-out failure of the resin column of the sewing thread.
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Fig.1 Preparation process of carbon—glass fiber sandwich

suture preform
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Tab.1 Weight of different sandwich composites
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Fig.4 Load-displacement curves of bending test of different
sandwich composites
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Fig.5 Ultrasonic C—scan images of poplar and PMI foam

sandwich composites
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Fig.6 Load-displacement curves of carbon—glass fiber
sandwich stitched composite under bending test
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Tab.2 Bending strength, modulus, and stiffness of carbon—

glass fiber sandwich stitched composites

RN K&EA 20 mmx20 mm 15 mmx15 mm 10 mmx10 mm
i iy

’T/'[iir;/ 49.32(0.55) 58.00(1.03) 66.87(0.97) 73.00(2.07)
Faiy =L

W‘?Eﬁgﬂ 313(009)  355(005)  401(003)  4.19(0.08)
2 i K
(1BE§E£§§) 3.0000.12)  3.40(0.07)  3.84(0.06)  4.01(0.08)
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Fig.7 Dot plot of bending strength of carbon—glass fiber
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Fig.9 Dot plot of bending stiffness of carbon—glass fiber

sandwich composite

22 R-WEAHRES AMEIERITED

C-G IR I 2 A BR TR A BT C-G THitR
F1PMI JE 20 1, R H] Abaqus F A 7 HIT(S4R)
8 SC N TR, = 4ER 0 (C3D8R) A& L PMI
O, =R S Y 2 AN SRR 1A Sk i WI AR
JC(C3D4) R Lo £F 2 1 Al RN PR e 083 2 6 2 29 3
(Tie )4, S Rk 539 245003 ol Bk . 78



- 12 -

IR R N AN 5 44 4

FHRLE SCrP R ] Abaqus A Y Hashin 4745081 € L
T ARSI AT 2 R B, 45 3 2
565 A BROCASADAG O 18 Ak o R ) LU P AT 10 P o
P10 2o 1 25 a0 AR R A A0 25l o e o ) 8
T, 545 S PR — B, RN TR A B

i
10 T SHRTELR G EL T ES

Fig.10 Comparison of damage evolution process between
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Fig.11 Comparison of load—displacement curves between

finite element simulation and bending test
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Fig.12 Damage diagram of bending test of specimens with

different stitching parameters
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Fig.15 Image of samples with different stitching parameters

after bending compared by 3D profilometer
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Tab.3 Summary and comparison of different suturing

techniques
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