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Mechanical performance of integrated stitched sandwich composite

ZENG Jingcheng, WEI Kaiyao, DU Gang, YANG Jinshui, JU Su
(College of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract: The designed new type stitched sandwich structure of composite materials can avoid the disadvantages of fiber cross caused by the

traditional angled stitch. The integrated stitched sandwich composite were prepared by VIMP ( Vacuum Infusion Molding Process). The flatwise

compression test and the three-point bending test were employed to study the effects of stitching structure, stitching mode and stitching yarn on

compression properties and bending properties. Results show that the integrated stitched sandwich composites have excellent compression

mechanical properties. Compared with the vertical structure, the flexure failure load is increased by 94.4% . Compared with the unpenetrate

stitched mode, the compressive strength and the bending load of penetrating stitched mode are improved significantly. The compression properties

and the flexure properties of stitched sandwich composite are improved with the increase of stitching yarn.
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Tab. 1 Properties of the materials

kL JE W
PVC foam 26 mm 60k g/m’
Lintex L1200 0.85 mm 1200 g/m’
1200tex GF — 1.2 g/m
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Fig.1 Schematization of the stitched sandwich
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Fig.2  Stitched process
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Fig.3 Difference between the penetrate mode and the un-penetrate mode
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Fig.4 Schematic drawing of VIMP
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Tab.2  Study sample

g SAYLR Al EER
8SY/AS/P 8 MR FiEsES
8SY/VS/P 8 Mk MHAERLMN FiEES
8SY/AS/UP 8 M HIRAER LN RAEES
6SY/AS/P 6 HIBAESLN FiESES
4SY/AS/P 4k HRIBERLH FBEHS
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Tab.3  Areal density of sample

ARG JELJE/mm 1% B/ (kg/m?)

8SY/AS/P 31.78 14.62

8SY/VS/P 29.66 13.97
8SY/AS/UP 29.16 14.21

6SY/AS/P 28.38 14.20

4SY/AS/P 27.95 13.96
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Fig.5 Structure of stitched fiber column bar
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Fig.6 Failure mode in flatwise compression test
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Fig.7 = Stress-strain curves of integrated stitched

sandwich composite in flatwise compression test
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Tab.4 Compression of modulus and maximum stress

in flatwise compression test

SRR EHUE, BIAZEH EHEUE/

U MPa %  GREE/MPa %
8SY/AS/P  192.70 9.2 6.27 10.1
8SY/VS/P  239.92 8.5 8.10 9.2
8SY/AS/UP  158.51 5.6 4.94 7.0
6SY/AS/P  163.60 7.1 5.58 6.2
4SY/AS/P 136.76  10.8 5.16 8.3
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Fig.8 Failure mode of integrated stitched

sandwich composite in bending test
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Fig.9 Load-bending curves of integrated stitched

sandwich composite in bending test
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Tab.5 Flexural properties of integrated

stitched sandwich composite

WRHAT/ B, SHEIE, Bk

i N % (10° N/ mmi) %
8SY/AS/P 8714.64 8.3 1.62 9.3
8SY/VS/P  4482.81 5.1 1.27 2.3
8SY/AS/UP 4287.68 3.6 1.60 5.6
6SY/AS/P  5774.76 4.8 1.21 10.1
4SY/AS/P  5486.81 4.9 1.11 6.6
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