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Abstract

Glass fiber reinforced thermoplastic composites were manufactured by Rapid Press Consolidation
Technique(RPCT) as functions of temperature, pressure and time in pre-heating, consolidation and solidification
sections during the manufacturing processing. It was found that the material property is greatly affected by
pre-heating temperature under vacuum, mold temperature and molding pressure. Among them, the temperature
in the mold was the most critical factor in determining the mechanical properties and the molded conditions
of specimen. The crystallinity of PET matrix was also investigated by differential scanning calorimetry(DSC)
measurements for various processing conditions. The level of crystallinity(Xc) depended strongly on the mold
temperature, cooling rate and the type of composite. The difference in X¢ is believed to be one of important

factors in characterizing the mechanical properties.
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2. Rapid Press consolidation Technique
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Fig. 1 Equipments for Rapid Press

Consolidation Technique.
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Table 1 The processing parameters of RPCT. Specimen No. 1 is the basic parameters.

Unit Pre-heat Unit Press
Pre-heating Pre-heating Pressing Mould Pressing Pressing
No. Temperature Time Time Temperature Time Force
(C) (min) (sec) (C) (sec) (kN)
1 290 12 10 140 15 125
2 280 12 10 140 15 125
3 300 12 10 140 15 125
4 290 9 10 140 15 125
5 290 15 10 140 15 125
6 290 12 5 140 15 125
7 290 12 15 140 15 125
8 290 12 10 80 15 125
9 290 12 10 200 15 125
10 290 12 10 140 10 125
11 290 12 10 140 20 125
12 290 12 10 140 15 75
13 290 12 10 140 15 175
4, & 3} 300
©
4.1 A\ &o| M5tz s
AFAAARE 7ol A =7 Wl ne g »0f i }
HHAxAE zAE) BAth 2 AHE Table 19) 8
gep wgo] Hov BE AMe TardA A & 0 t
A F AN ¥AHAY. %
WA AGFAAN L%, AT e W -

AlA 7AA A} EE Hobs) 2okt Fig 2%
42 2T %1%}7&59}94 DAL RAFEd,
A9 2= 290Col th2o] 300CAT.
a2y 5 AEY JAFAHEI} vikEnE § 7
+ EF ddzzA HAsgn § 5 dd.
Fig. 3ol = ddA 7o) B AFA=E Yep
‘}i—‘étﬂ AGAIZto]l 128¢ ¢ Hi9 AFA=
g e, olE ZAAME FeolidadlA
23 BAAREAIE SHEHAAM AR &4
AR R FR0)th, Fig. 4% ARAR A9
202 yehd Aotk 7hgAIgho]
Apol AAREE RPon o]
= FYUAFAlE PETH B A
A9k AlZbo] AW HAAE /Y Waviness
14 7ARAGEAE AsA71E 9ol =

o
o

N O
AN
Q

N
ez 34
o

12&

o
o,
o
B

= @ B

e
2,
2
2

O o XS
ol

32 g
o

_93_

Tensile strength (MPa)

150 : : :
270 280 290 300 310
Pre-heating temperature (°C)

Fig. 2 Tensile strength vs. pre-heating temp.
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Fig. '3 Tensile strength vs. pre-heating time.
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Fig. 4. Tensile strength vs. pressing time in

pre-heating section.
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Fig. 5. Tensile strength vs.
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Fig. 6. Tensile strength vs. pressing time in
consolidation section.
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Fig. 7. Tensile strength vs. pressing force in

consolidation section
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Table 2. The optimum conditions for the case of PET film and glass woven fabric.

Section Pre-heating Consolidation
Pre-heating | Pre-heating | Pressing Mould Pressing Pressing | golidification
Optimum | temperature time time temperature|  time force
conditions §9)) (min) (sec) () (sec) (kN)
290 12 10 140 15 125 Slow cooling
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Fig. 8. Tensile strength with different cooling
conditions.
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different composites.
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Fig. 10 Crystallinity as a function of cooling rate.
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