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ABSTRACT: To improve the mechanical properties of fiber-reinforced polymer matrix com-
posites, laminated composites plates were fabricated using different matrix resins and glass or
aramid fibers. The effect of matrix resin system were evaluated by tensile, flexural strength
measurements. In the case of surface treated aramid fiber and unsaturated polyester resin
composite, maximum flexural properties were observed in the composite prepared from the
glass fiber treated with 0.5 wt% silane coupling agents. Vinylester resin composites show the
highest tensile properties and isophthalic polyester composites have the highest flexural prop-
erties among the unsaturated polyester resin composites studied. The relationship between
overlap laminated composites plates and mechanical properties of polymer composites is also
investigated in order to improve mechanical properties of glass fiber and unsaturated polyester
resin composites.

Keywords: unsaturated polyester (UPE), mechanical properties, fiber-reinforced composites.
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Figure 1. Principal materials axes oriented at angle 6
with reference coordinates axes.
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Table 1. Properties of Unsaturated Polyester
Resin Used in This Study

components degree density non- viscosity
ratio monomer of (25C) volatility (25C)
(molar ratios) add (g/an®) (%)  (cps)
PG(1.0)/PA(0.55)
/MA(0.45) 25 110 62(2‘») 400-600
PG(1.0)/IPA{0.5) '
/MA(0S) 25 110 60(%) 350-650
YDO011(0.4)/ YDB406
(06)/MAA(LO) styrene 60 112 60(%) 350-650
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Table 2. The Structure of 7-Methacryloxypro-
pyltrimethoxy and UPE Resin of Silane

silane chemical formula
0

]
CH,= C(CHa)CO(CHz)SSi(OCHa)s

y-MPS

CH, 0 o CH,
} ] L] '
0-~CH-CH,-0-C- O—c—o-cx,-cn—o-c»cn=cu-c
) ]
0 0fa

UPE
resin

[coNaen| | upe | [ MExpo]

Room Temperature Curing
H
Cutting
Diamond Cutting Saw
!
Test Mechanical Properties |

Figure 2. Schematic block diagram for sample prepa-
ration.
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Figure 3. Schematic of laminated composites plates
with the variation of laminating angle direction.
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Figure 4. Form of laminated composites plates with
the variation of overlapped position and width.
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Figure 5. FT-IR absorption spectra of unsaturated
polyester resins of varing molar ratios: (a)
orthophthalic, (b) isophthalic, and (c) vinylester.

olefinic C=Cell oj& &7} 1645 cm™'o] Jebd
E¥ 34 MAS] o] go] ). IR SA4FS
2] orthophthalic acid4]l B¥3} Zald|2H2 $X)
A& 3600~3500 cm™'oll O-H, 3020 cm™'ej] =ju}
Are] B¥3 C-H, 2950~2850 cm™o] W= C-H,
1730 cm™'o)] o 2Hl29] C=0, 1600~1580 cm™'o]]
#iAl 2] (orthophthalic acid#9] EAES$. iso-
phthalic acid& 1580 cm™¢] &4} <kgl.), 1280
~1130, 1080cm™e ojxslze] C-0, 740~
700 cm™'ol] WA X 4] (orthophthalic acide] 2%
£ 740, 700cm’!, isophthalic acide] AS$=
730cm™) o FFE AR B £ Y

Figure 62 EX¥3 ZelolAHZ 4=x|9] FHd
E 3 AEwe 7144 B4S Jehiz Uk
BRAAZ AEE feldH rovinge ddoz 943

463



4K - ol %S

—@— Tensile strength
551 - O- - Flexural strength
—w~ Barcol hardness

0
o0
()
[ =4
°
]
R v
50 -
£
< 45
o
X
£ 40 1
o
5 35
@
® 30
2
kY 254
'y
7 201
c
4
= 15
Ortho iso Vin
UPE resins

Figure 6. Mechanical properties of unsaturated poly- -
ester resins/glass fibers laminated composites plates
(room temperature curing).
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Me 7. Mechanical properties of isophthalic polyes-
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(room temperature curing).
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Figure 8. Mechanical properties of vinylester resin/
silane laminated composites plates (room temperature
curing).
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Figure 9. Tensile and flexural modulus properties of
vinylester resin/silane laminated composites plates
(room temperature curing).
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Figure 10. Mechanical properties of laminated com-
posites plates with the variation of isophthalic polyes-
ter resin and aramid fiber (Kevlar) at laminating (room
temperature curing).
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Figure 11. Mechanical properties of laminated com-
posites plates with the variation of isophthalic polyes-
ter resin and glass fiber (roving) at laminating (room
temperature curing).
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ing condition:room temperature curing, isophthalic
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Figure 13. Mechanical properties of laminated com-
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Laminating condition : room temperature curing, iso-
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Figure 14. Mechanical properties of laminated com-
posites plates with the variation of overlapped width.
Laminating condition : room temperature curing, iso-
phthalic polyester resin and glass fiber (roving).
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