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Thermoplastics
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Polyvester Fo—120
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Resin Density  Tensile Modulus  Tensile Strength
Material (gfem’) GPa (10° psi) MPa (10° psi)
Nylon 11 1.3-3.5(02-05) 5500 (8-13)
PEEK 1.3-1.35 3544 (05-08) 100 (14.5)

PP5 1.3-14 34 (0.49) 80 (11.6)
Polyester 1.3-14 21-28(0304) o6l (8-87)
Polycarbonate 1.2 2135 0.3-05) AR (8-10)
Acetal 14 353 (0.5) 7010
Polyethylene  0.9-1.0 0.7-14 {0.1-02) 20-35 (2.9-5)
Teflon 21-23 — 10-35 (1.5-5.0)
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Fibre Density Tensile strength Young’s Modulus Elongation at
(g/em?) (MPa) (GPa) Break (%)
Flax 1.5 345-1500 27.6 2.7-3.2
Hemp 1.47 690 70 1.6
Jute 1.3 393-800 13-26.5 1.16-1.5
Kenaf 1.22-1.44 930 53 1.6
Ramie 1.55 400-938 61.4-128 1.2-3.8
Sisal 1.45 468-700 9.4-22 3-7
Coir 1.15-1.46 131-220 4-6 15
E-glass (synthetic) 2.55 3400 3 25
Kevlar (synthetic) 1.44 3000 60 2.5-3.7
Carbon (synthetic) 1.78 3400-4800 230-240 1.4-1.8
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Material Density (kg 1113
Wolcanic ash soil 1200 - 1500
Flyw ash 1100
Light claym (Leca) SO00 - 1LO000O
Tire chips FTOO - 900
Wood chips FTOO - 1Oo0o0
Expanded beads mixed FOO or ImMore

light weight soil

Adr foamed mortar and air S500 or 1ImMore
foamed light weight

stabilized soil
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Aunthor

Poisson's ratio

expressions or values

Remarks

(Eriksson and Trank 1991} 0.05
(Duskow 1997a). = 0.15
(Yamanaka et al. 1996) 0.075
(Sanders 1996) 0.05 - 0.20

{(Horvath 1995)

v =0.0056p + 0.0024

p = density (kg,/m?*)

(Preber et al. 1994}

oz = confining stress (kPa)

D=o3=< 62KkPa

(Chun et al. 2004)

v=0.0067+0.00308p -

0.0023 a3

p = density (kg/m?)

o3 = confining stress (kPa)

(Wong and Leo 2006)

< 015

(Negussey and Sun 1998)

0.09 and 0.33

(Momoi and Kokusyo 1996]
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Attack Source Extent of Resistance
Allcali zolutions Resisting
Sedinm Hydroxide Selution Besisting
Seap bazed Be=isting
Bitumen - air blown Resisting
Oils based on =silicon Fesisting

Sea Water or Salt Water EBesisting
Alcchelic compounds Resisting
hficrobes Resisting
Waszeline diesel parafinn odl Fesiztance hmited
Organic Selvents Mon-resisting
Acids with high oxidation power MNon-resisting
High Octane no. petrol MNon-resisting
Olzum Mon-resisting
Aliphatic or Straight chain hydrocarbons MNon-resizting
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Sample Sample Number of fibers Basalt fiber

code CF BF fraction (wt%)
CFRP C 10 0 62
BFRP B - 10 61.9
C,B,C. B1 9 1 6.19
C,B.C, B2 8 2 12.4
C,B.C, B3 7 3 18.6
C,B,C, B4 6 4 24.8
C,B.C, B5 5 5 30.9
B,C,B, BC 6 4 24.8
CBCB.C CB 6 4 24.8
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Hybrid Tensile strength Young's modulus Tensile
code o (MPa) E (GPa) strain g
CFRP 687 65 1.062
B1 630 60 1.07
B2 602 55 1.095
B3 558 50 1.1
B4 536 45 1.14
B5 502 40 1.2
BFRP 402 18 2.2
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Abstract

This research dealt with conducting a tensile test on samples prepared from polymeric composite
materials, which consist of epoxy resin as a matrix and fibers (carbon— Glass—-Kevlar-a hybrid
between carbon and Kevlar) as a reinforcement material. A bending test was also conducted on
samples consisting of the same laminates of polymeric composite materials used in tensile testing

as a top and bottom layer, and between them is Stereopure as a core material.

From the tensile test, the mechanical properties of the composite material laminates were
deduced, as the greatest tensile strength was10425 Mpa for the epoxy laminates with carbon
fibers and the greatest Displacment from tensile was for the epoxy laminates with fibres Kevlar

5.02mm and we found that all samples exhibited pseudo -linear before failure.

From the bending test, it was concluded that the greatest bending resistance of the four samples
was 97Mpa for the fiber-reinforced sample carbon and for the fiber-reinforced sample hybrid the

greatest Displacment was 5.32mm.

This research also dealt with conducting numerical simulations using the Ansys program for
tensile and bending tests for one sample of each of the four types with different fibres. We found,
after comparing the simulation results with the experimental results, that the results were close

in acceptable proportions for many samples.

Through simulation, the failure of layers of composite materials for tensile and bending samples
was also studied, and the bending coefficients were deduced for more than one of the failure
standards for composite materials in the Ansys program. The failure coefficient values were very

similar between the different samples.

Key words: polymeric composite materials, carbon fibers, glass fibers, Kevlar fibers, hybrid

fibers, Epoxy resin, Stereopure, numerical simulations using the Ansys.
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