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Abstract In comparison to metal alloys, braided composite features a high impact re-
sistance and crash energy absorption potential, and also it still remained competitive stiff-

ness and strength properties. Braiding angle is

one of the most important parameters

which affect the mechanical behaviors of braided composite. This paper presents trans-
verse low velocity impact failure behavior analysis on the carbon 3D triaxial braided com-
posite tube with the braiding angle of 209, 50° and 80°. The flexural behaviour of 3D
triaxial braided composite tube under bending loads was studied by conducting quasi-
static three point bending test. Also, the low velocity impact responses of the braided
composite tubes were also tested to obtain load-displacement curves and energy absorp-
tion. Consequently, the increase of the braided angle, the peak load also increases owing

to the bigger bending stiffness.

Keywords triaxial braided composite, braiding angle, transverse impact, failure be-

havior, composite tube
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Table 1. Typical properties of epoxy resin

RTM resin

Properties (SCI-L500R/H)

Mixing ratio of epoxy/hardener 100.0g9/15.29

Viscosity of mixture(cps/25°C) 1,339 cps
Geltime(120C) 1 min 34 sec
Glass transition temperature(‘C) 127.5
Potlife(25°C, min) 98.3
Exothermic peak temp.(C) 212.5
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(a) Braiding angle : 20°

(b) Braiding angle : 50°

(c) Braiding angle : 80°

Figure 1. 3D braided composite specimen with braiding angle.
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Figure 2. Schematic diagram of braiding process and RTM process.
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Table 2. Geometrical parameters of 3D braided composite tubes

Braiding angle Inner diameter Thickness Fiber volume fraction

(0) (mm) (mm) (%)

20 27.8 1.73 42.8+0.5

50 27.5 1.85 44.7+0.8

80 28.1 1.95 46.5+1.2
4 o] 5 2Hste] 34 £ FANYAE 245 Vy : fiber volume percent, %
At 71AA 4 B7F =9 g £42 SEM(SU Vi, © volume percent of matrix in specimen
3500, HITACHI, Japan)< &af #2sl3itt, Vy, * void volume, %

M; © initial mass of the specimen

3. 8t nF Mg final mass of the specimen after diges—
tion or combustion
3.1 Braid Z=0f| wjE 232 = Hs} P, : density of the specimen
A% 3D braided compositeol] et FI7 = Al P¢ : density of the reinforcement
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Figure 4. Flexural strength test with various braiding angle.
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Figure 5. Drop impact test with various braiding angle.
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Figure 6. SEM image of the cross—section of 3D braided composite tube.
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