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ABSTRACT:

Thermosetting matrix composites have disadvantages in terms of moulding time, repairability and manufacturing cost.
Thus the high-performance thermoplastic composites to eliminate such disadvantages have been developed so far. As a result
of environmental and economical concemns, there is a growing interest in the use of thermoplastic composites. However, since
their mechanical properties are very sensitive to the environment such as moisture, temperature etc, those behaviors need to
be studied. Particularly the temperature is a very important factor influencing the mechanical behavior of thermoplastic
composites. The effect of temperature have not yet been fully quantified. Since engineering applications of reinforced
composites necessitate their fracture mechanics characterization, work is in progress to investigate the fracture and related
failure behavior. An approach which predicts the tensile strength was perpormed in the tensile test.

The main goal of this work is to study the effect of temperature on the result of tensile test with respect to GF/PE
composite. The tensile strength and failure mechanisms of GF/PE composites were investigated in the temperature range 60C
to -50C. The tensile strength increased as the fiber volume fraction ratio increased. The tensile strength showed the
maximum at -50C, and it tended to decrease as the temperature increased from -507C. The major failure mechanisms was
classified into the fiber matrix debonding, the fiber pull-out, the delamination and the matrix deformation.
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Table 1 Properties of GF/PE composites

volume fraction 10
(%)
density(g/cm®) 1.01
co. of thermal _
expansion(%) 0.7 3'5
molding temp.(C) 150~180
elongation(%6) 3
bending mogulus 22000

(kgf/cm’)

120

i I

Fig. 1. Specimen geometries for tensile test (unit : mm).

Fig. 2& 2x23& A% 49329 NIFx=aM s
A7) AWE RAsIA Al 228 2AE £ Q)
FNEE Byt Wele 2 AL HFZAL s
Q12|29 ZAeFR olFoixn HAE ddxy Y
o0 Pujie] 25+ -50ToA A-&(room temperature :
RT), A&olA 60CAIelel BANA WA 12 4
A= FHY R 7tEF Ylheating coil)E A5t Ul
ol F71& rrEstden AwlRe] 2xEXy} 224 8
7] Y8t g o] 83t Wugte] FVIE URAIZHT 28
I AL AdyAdle o] EAztd AAALES B2
slo] RAALFE FAHSb ety FrE WA A
|x7t A 22 AL A3 Zlo] Brlss)t
og AA AL FuigtelA n2A BEFY 5 UAEE B4}

- 327 -



=&& 7F3 ot Wdd 377t £#IES S
on ety YRrere dAth(thermocouple) 2 ZHA)5te
2xAo7|2 ad HALEE 1ToHoA FAAZ
o] YR7E AP Lexo] E2EdE AgHe Yis gdy
TYE 237} HEE 10804 FAT F eHEIE o
£3l9 1.0mvmin®] AZAHE £52 AFAP S Paige
o zjzbe] LEFANA HAF 3ol AHBL AHgst
o 4¥S YAtk ARAY F ydde vang #F
871 st wEg FAMAUH(scanning
microscope: SEM)& o] 8-3le] @@dslict

electron

N

®

Dload cell @chamber Gheating coil
@thermocouple  Blinjection nozzle
®nitrogen bombe @fan

Fig. 2. Schematic diagram of experimental apparatus.
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Fig. 3. Load-displacement curves at various temperature.
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Fig. 4. Ultimate strength and fracture strength for various
temperature.
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Photo 1. SEM photographs of tensile fracture surfaces for 10%
fiber fraction at various temperature.
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