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Abstract: In this work, the effect of fiber array direction including 0°, 0°/90°, 0°/45°/-45° was investigated for mechanical
properties of basalt fiber-reinforced composites. Mechanical properties of the composites were studied using interlaminar
shear strength (ILSS) and critical stress intensity factor (Kjc) measurements. The cross-section morphologies of basalt
fiber-reinforced epoxy composites were observed by scanning electron microscope (SEM). Also, the surface properties
of basalt fibers were determined by Fourier transform infrared spectroscopy (FTIR) and X-ray photoelectron spectroscopy
(XPS). From the results, it was observed that acid treated basalt fiber-reinforced composites showed significantly higher
mechanical interfacial properties than those of untreated basalt fiber-reinforced composites. These results indicated that
the hydroxyl functional groups of basalt fibers lead to the improvement of the mechanical interfacial properties of basalt
fibers/epoxy composites in the all array direction.
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Figure 1. Diglycidyl ether of bisphenol-A (DGEBA, YD-128).

Figure 2. SEM images (A) basalt fiber surface of non-treated inter-
face; (B) basalt fiber surface of treated interface.
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Table 1. Chemical Composition and Physical Properties of the Basalt Fibers

Chemical composition (%)

SIOZ A1203 CaO MgO B203 F6203 Others
56.81 16.89 9.68 - 10.77 -
Phsical properties
Basalt fiber - - - -
Density (g/cm’) Tensile strength (MPa) Elongation (%) Elastic modulus (GPa)

2.7 2.426

3.8 61

Zan, #3948 A23, 20153



PP A Wge] mE Areh

e

[e]
T

0°/0°

0/90° 0°/-45°/45°

Figure 3. Schematic illustrations of laminates with various array
directions.

Table 2. Sample Designations

Fiber array Treated Non-treated Basalt
direction interface interface fiber
0°/0° ABEO BEO
0°/-45°/45° ABE45 BE45 RB
0°/90° ABE90 BE90
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Figure 4. Infrared spectroscopy data of HCl basalt and HCI+
HzSO4+H202 basalt.
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Figure 5. XPS survey of the atomic contents in basalt fibers; ABE,
BE, and RB.
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Figure 8. Appearance of basalt fiber and epoxy in interface rela-
tion. (A) ABEO; (B) BEO

@ A\BE
NN BE

30

Figure 6. Appearance of (A) sized basalt fibers; (B) desized basalt
fiber; (C) desized basalt fiber of treated acid(H,SO4+ H,0,).
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Figure 9. ILSS result of basalt fibers-reinforced composites.
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Figure 10. K¢ result of basalt fibers-reinforced composites.
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