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An experimental investigation of quasi-static indentation on a composite
sandwich panel made of basalt fiber using nano-graphene

Ahmadreza Ghaderi!, Aazam Ghasemiz*, Mehdi Yarmohammad Tooski?®

1- Department of Mechanical Engineering, Islamic Azad University, Najafabad Branch, Najafabad, Iran

2- Modern Manufacturing Technologies Research Center, Islamic Azad University, Najafabad Branch, Najafabad, Iran
3- Department of Mechanical Engineering, Islamic Azad University, South Tehran Branch Tehran, Iran

*P.0.B. 8514143131, Najafabad, Isfahan, Iran, a_ghassemi@pmc.iaun.ac.ir

Keywords Abstract

Basailt fibers In this paper, the effect of adding graphene particles to resin and the use of basalt fibers in composite sandwich
Grapheme panels on the quasi-static permeation response and energy absorption has been studied. In this study graphene with
Static force a 90% degree of purity, 8 layers of basalt fiber with a mass unit area of 350 g / m2, a polyurethane foam core of 1
Sandwich panel cm thickness with a mass volume of 80 Kilograms per cubic meters, resin and EPR1080 hardener have been used.

The samples of a mass percentage of 0, 0.3, 0.7, 1. Graphene have been made. The quasi-static penetration test was
performed on the samples by loading at a speed of 8 mm / min. The results of the quasi-static penetration test on the
above samples show the improvement of performance in the composite sandwich panel containing graphene. The
results show that the best performance is related to the 0.7% graphene sample. The samples are tested under SEM
testing. The images of this experiment show that in a sample with 0.7% graphene, there is a better microscopic
structure than other samples. The sample with 0.7% graphene has the highest energy absorption before the failure
of the composite sandwich panel and the least damage after full penetration.
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Table 1 Results of quasi-static test without graphene
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Table 3 Results of quasi-static test of 0.7 wt garphene sample
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Fig. 8 Force-displacement graph of 1.1wt gharphene
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Table 2 Results of quasi-static test sample 0.3 wt garphene
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Fig. 10 Damage location on 0.3/wt garphene sample, on impact side B,
non-impact side A
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Fig.11 Damage location on %0/7 graphene sample on impact side B,
non-impact side A
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Table 4 Results of quasi-static test of 1.1 wt garphene sample
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non- impact side A
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Fig.12 Damage location on 71.1wt graphene sample on impact side B,
non-impact side A
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