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Fonolite. In this research, some physical properties of a fiber-reinforced composite material with a modified
Kaolin. polymer matrix by adding of natural fillers were studied. By using of hand lay-up method three
Density. groups of polymer-based composite specimens contained a fixed weight percentage of chopped glass

fiber were fabricated. The first group was prepared without any additive particles to serve as a
reference, while the other two groups were prepared by incorporating the kaolin and phonolite
particles, respectively, into the polyester resin (at weight percentage of 10% and particle size of 75
to 125 um). The physical properties of the specimens were investigated by carrying out several tests
according to ASTM standards to determine the effect of these fillers on the relative density, true
density, void content, and fire-resistance properties of the prepared composites. In addition, the
effect of distilled water and seawater on the weight and dimensions (thickness swelling) of the
specimens were evaluated. The obtained results showed that adding phonolite and kaolin particles
to the composite material had a minor effect on all the studied properties. For instance, the density
increased by only 3%, while the percentage of weight change due to water absorption did not reach
0.2% for all studied specimens. The Fire-resistance of the materials shows a relatively improvement
for the specimens containing kaolin and phonolite fillers, while the dimensions of all the composites

Surrounding environment.
Composite material.
Flame resistance.
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were not affected at all. The study concluded that adding of some locally available natural materials
as fillers during the manufacturing process of fiber-reinforced composite materials did not affect
their physical properties that distinguish them from other materials such as dimensional stability and
high ratio of strength to weight, and that making them more suitable for many engineering

applications.
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Specimen Specimen Crucible weight Crucible and Specimen Specimen weight Crucible and Residue Residue weight
Type No. @ weight (g) [Wi] (9) weight (g) [Wo] (9)
GFRP 1 26.6451 31.8813 5.2362 28.4702 1.8251
2 26.4356 31.7059 5.2703 28.2408 1.8052
3 25.6610 29.2319 3.5709 26.8552 1.1942
4 27.0459 31.7198 4.6739 28.5805 1.5346
5 27.7202 30.9980 3.2778 28.8529 1.1327
K-GFRP 1 25.5625 31.1042 5.5417 27.6394 2.0769
2 27.7198 33.2386 5.5188 29.8802 2.1604
3 27.0459 31.4142 4.3683 28.7541 1.7082
4 26.4368 31.7042 5.2674 28.4744 2.0376
5 25.5629 28.1792 2.6163 26.615 1.0521
Ph-GFRP 1 25.5390 31.4532 5.9142 27.7806 2.2416
2 27.3670 33.2840 5.9170 29.5797 2.2127
3 25.4819 28.6860 3.2041 26.6955 1.2136
4 26.6448 32.0344 5.3896 28.6246 1.9798
5 25.4818 28.7696 3.2878 26.7137 1.2319
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Specimen Type  Specimen No.  Wr%  Aver. Wr% WR% Aver. WR%  Wp%  Aver. Wp%  prheor.  Aver. prneor. VW% Aver. Vi %
GFRP 1 34.86 65.14 0.00 1519 0.89

2 34.25 65.75 0.00 1513 0.54

3 33.44 33.99 66.56 66.01 0.00 0.00 1.506 1511 0.96 0.86

4 32.83 67.17 0.00 1.500 0.51

5 34.56 65.44 0.00 1516 1.40
K-GFRP 1 37.48 62.52 3.49 1.545 1.05

2 39.15 60.85 5.16 1.561 0.69

3 39.10 38.92 60.90 61.08 5.11 4.93 1.561 1.559 0.11 144

4 38.68 61.32 4.69 1.557 0.83

5 40.21 59.79 6.22 1572 4.53
Ph-GFRP 1 37.90 62.10 3.91 1.547 0.83

2 37.40 62.60 341 1.543 0.54

3 37.88 37.48 62.12 62.52 3.89 3.49 1.547 1.543 0.96 0.82

4 36.73 63.27 2.74 1.536 0.54

5 37.47 62.53 3.48 1.543 1.23
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. Aver, Aver.
Specimen : Spec. ho Wo Iy Wo W, WA% o WA% o
Type  MedUM™ NG mm)  (nm)  (mm) © @n W@ @  Yonooem
GFRP Distilled 1 6.30 22.7 76.1 15.8524 15.8578 15.874 100. 0.14
water 2 6.25 22.4 72 15.0451 15.0483 15.0625 0.02 50.0 0.12 0.14
3 6.34 22.3 71.7 14.7941 14.8 14.8169 0.04 0.15
Sea 1 6.17 22.7 76.1 15.9712 15.9834 16.0047 0.08 0.21
water 2 6.11 22.4 72 14.6003 14.6137 14.6226 20.0 70.0 0.15 0.18
3 6.23 22.3 71.7 14.7262 14.7407 14.7537 0.10 0.19
K-GFRP Distilled 1 6.72 22.9 76.2 17.0965 17.1013 17.1472 0.03 0.30
\Il\j:te? 2 6.72 22.4 71.7 16.5941 16.5963 16.6295 0.01 0.02 0.21 190.
3 6.68 22.2 71.7 16.5957 16.599 16.6196 0.02 050.
Sea 1 6.78 22.6 76.2 17.4128 17.4271 17.4386 0.08 0.15
water 2 6.82 22.4 72 17.0228 17.0382 17.0464 0.09 0.08 0.14 0.14
3 6.76 22.4 72 16.4953 16.5088 16.518 0.08 0.14
Ph-GFRP Distilled 1 7.33 22.7 76.2 18.1632 18.1731 18.201 0.05 0.21
water 2 7.25 22.7 72.1 17.2457 17.2467 17.271 0.01 0.03 0.15 0.16
3 7.33 22.6 72 17.2405 17.2467 17.2618 0.04 0.12
Sea 1 7.06 22.6 76 18.0985 18.1168 18.1242 0.10 0.14
water 2 7.01 22.4 72 16.9153 16.9284 16.9377 0.08 0.10 0.13 0.15
3 7.11 22.4 71.9 16.9779 16.996 17.0064 0.11 0.17
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Specimen Specimen Sp_ecnmen Bu_rnmg \Y Average V
Type No. Thickness Time (mm/min)  (mm/min)
(mm) (Sec)

1 6.2 7325 6.1
GFRP 2 6.3 670.0 6.7 6.5
3 6.1 672.5 6.7
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