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ABSTRACT:

In this research study the mechanical properties of (Impact, Hardness and Surface
roughness) for PMCs materials that used for (Load-bearing structure, Sandwich panels , radio
controlled vehicles, sporting goods ...etc.), the PMCs materials made from epoxy resin (Polyp
rime-EP) type as matrix and a random glass fiber (E-type) as a reinforcement with volume
fraction (20%) by Hand-Lay up process after addition of coupling agent (Polyvinyl alcohol
(PVA)) with percent of (0.5%) for first sample and addition of coupling agent (Lignin (Lg))
with percent of (0.5%) for second sample but third sample was polymer composite material
without addition of coupling agent for comparing with others, and we noticed an enhancement
in mechanical properties for polymer composite material after addition of coupling agent. Either
when immersion the three samples in solutions, first solution was water (H,O) and the second
solution nitric acid (HNO;) diluted with concentration (0.1N), for seven weeks to each solution,
mechanical properties were tested for samples every week, showed decreasing in values of
mechanical properties, the polymer composite materials that contains coupling agents expressed
more resistance than polymer composite material untreated with coupling agent. And the
material that contains coupling agent after immersion in water showed much higher resistance
to mechanical properties than immersion in diluted nitric acid.

Keywords: (Coupling agents ; Lignin (Lg); Polyvinyl alcohol (PVA) ; Impact ; Hardness ;
Surface Roughness ); Polymer Matrix Composite (PMCs).
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Material Properties

Density : 1.04 (gm/cm?)
Thermal Conductivity : 0.1(W/m.°C)
Epoxy Resin Electrical Resistance : High

(EP) Shrinkage on Curing : 1%
Chemical Resistance : Good in Water, attacked by Strong acids
Solid Content : 100%
Density : 2.56 (g/cm?)
Thermal Conductivity : 0.1(W/m.°C)
E-Glass Fiber Elongation at break : 3-4%

(GF) Diameter (um) : 5-25
‘Water absorption: <0.1%
Poission ratio (v ) : 0.22
Density: 1.19 to 1.31 g/em3
Molecular Weight: Between 26,300 and 30,000 g/mol
Polyvinylalcohol [ Color : Colorless White-To-Cream

PVA) Appearance: Granular Powder like clear hard Sugar

Purity: 99.8% by GC
Powder Solubility : 80°C.
Purity : 93%
Color and Appearance : Brown Powder
Molecular Weight : 10,000-100,000 g/mol
Moisture : 4% max
(Lg) Dry maters : =90
Sulphate : 2-5%
Lignosulphate content : 60% min

Lignin Powder
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Test Sample Dimensions Standard Specifications
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Impact Test ‘Inr?ﬂ 7 ISO-179
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