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Low velocity impact resistance of woven fabric reinforced T-shaped composites

QIN Zhuo' , WEI Xiaoling' , HU Han' , OUYANG Yiwei', XIE Junbo®*, GONG Xiaozhou™
(1. College of Textile Science and Engineering, Wuhan Textile University, Wuhan 430200, China; 2. Ministry of Education
Key Laboratory for Advanced Textile Composite Material, Tiangong University, Tianjin 300387, China)

Abstract: In order to solve the problem of weak interlaminar shear resistance of T-shaped laminate composites,
the weaving process of composite preform was reasonably designed, and the T-shaped fabric was woven by SGA598
small sample loom. The T-shaped fabric was prepared by vacuum assisted resin transfer molding (VARTM) process,
and its impact resistance under low velocity impact was studied. The geometric and material models were estab-
lished by using the finite element software ABAQUS to simulate the impact response process under different impact
energies. The results show that the T-shaped stiffened plate has high impact resistance, and the simulation results
are in good agreement with the experimental results. The finite element model has good reliability.

Keywords: three-dimensional fabric; composites; T-shaped stiffened plate; low velocity impact; finite element

method
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Fig.1 Warp section schematic diagram of T-shaped stiffened plate
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F1 IFERAE JC-03 A HIMIFEFNMERE
Table 1 Specifications and properties of epoxy resin JC-03 A

Material function Numerical value
Density/(g-cm™) 1.12-1.14
Tensile strength/MPa 80

Tensile modulus/MPa 2 400

Bend strength/MPa 130

Flexural modulus/MPa 3500

Curing time/h 5-7

Thermal expansion coefficient/(10° C™) 37

Curing temperature/ C 70

F2 T EMEHRE SRS

Table 2 Specifications of T-stiffened plate composites

Specification Numerical value
Length/mm 150
Width/mm 50
Thickness of base plate/mm 5
Rib height/mm 5

Weft T-
stiffened
plate

Single rib in . 7
warp direction [

Double rib in
warp direction

Triple rib in
warp direction

B2 T FRmAfib
Fig.2 T-shaped stiffened plate specimen
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Table 3 Mechanical property parameters of orthotropic

composites

Elastic constant Numerical value
Young's modulus, E;/MPa 4644
Young's modulus, E,/MPa 5627
Young's modulus, E;/MPa 3705
Shear modulus, G,3/MPa 1744
Shear modulus, G,3/MPa 1633
Shear modulus, G;,/MPa 1855
Poisson’s ratio, v,3 0.32
Poisson’s ratio, v,3 0.33
Poisson’s ratio, v, 0.19

3.3 HATFENGRESHBEMNERSHH
B o1, K12 S s2 g ik 5 FEM A [R) ob i g
N -k E] . BB IA AR £k . BT RLE R

Time/ms
EX—Text
P11 8 5 IROTE (FEM) (UBLEL T BUMAGTAR AT -1 ] i 2%
Fig. 11 Test and finite element modelling (FEM) load-time curves of

woven T-stiffened plate
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Fig. 12 Absorb energy-time curves of test and FEM of

woven T-stiffened plate
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Fig. 13 Front and back view of impact of experiment and FEM of woven T-stiffened plate
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Table4 FEM and experimental test error of woven
T-stiffened plate

Maximum absorption

Energy/] Load peak error/%

energy error/%
20 2.4 2.0
30 4.4 3.6
50 7.2 -2.4
80 2.6 -1.5
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