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A Study on Environmental Fracture Strength of
Short Fiber Reinforced Polymer Composites

Jae-Kyoo Lim?*, Jae-Ryong Ha** and Han-Ju Park**#

ABSTRACT

Recently, it's required to research of polymer composites for replacing to structural material.
Existing thermosetting composite materials are uscd mainly in making the structures because of
the goodness of specific strength, specific elasticity. But it has a difficulties to improve the
strength and toughness. So thermoplastics composite materials are developing now as a
complemental composite materials. Therefore, this paper was discussed fiber distribution and
strength properties of PPS, super engineering plastics, filled with short glass fiber 40% by means
of the difference of cooling velocity of melting temperature and also evaluated environmental
strength of PPS with various environmental temperature
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Fig. 1. Layout and dimension of injection mold
specimen.
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Table 1. Chemical composition and mechanical pro-

perties of glass fiber

(a) Mechanical properties(25T)

Filament Strand Coefficient of
tensile tensile thermal Young's
strength strength expanswn modulus
(Kgf/mm? | (Kef/mm® (10°%/C)
370 225 5 7700

(b) Chemical composition (wt.%)

Si0z | Al203] B203 | CaO, MgO | Na20 | K20 |Fez03{ F2

5521148 | 73 22.0 03 102 03 |03
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Fig. 2. Photomicrograph of fiber orientation in PPS
parent with the mold temperature 130T.
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(a) weld line

(b) mixing zone

Mold Temp. 90T

(a) weld line

(b) mixing zone

Mold Temp. 130T

Fig. 3. Fiber orientation of PPS weld in mold temperature 90T and 130<T.
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Fig. 4. Microstructure at transverse direction in
the mold temperature of PPS weld.
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Fig. 5. Load-displacement curves in the various
mold temperature.

ez }Eel Al 2Aedld 443Rd 2
A dela Qo] 249 AgEe] g exe

sl gA¥uc aoke A4S 4+ gl g

2} 2A o)A matrix, -SR] A-5ursE
o] AA7xd A AF¥E FRLUYFS L 5 3
}.

3-3. I

Fig.105} Fig.11-2 SEMA}Al o] ¢]8) spaigbare



64 QAT - BAE - g BESSMEEGE
250 - 4000
g —=— Parent — = Envir.200~
3 0,
= 200 - ® — Weld — - — Envir.50°
- : 3000 Hrommmssbmmmsdenn] = 2 = = ¢ Envir.800.
= L : Envir.1100c
a0 frov | 2
© - g 2000 :
P - & :
bt po o :
©»1 100 | " :
@ C ! :
= I il SPUCUUN S-S N 1000 | )
= 50
o L TS I T 0 ' P SR RPN BT
60 80 100 120 140 160 Y 20 40 60 80 100
Mold Temp. oC Displacement, mm
a) Parent
Fig. 6. Relation between tensile strength and mold 4000
temperature. :

— ~— Envir.20°C
~ — - — Envir.50°%C
— 5 3000 |- Envir.so%c |
5 A p— - Envir.1100c

4 F e ] = B = Weld . | :

2 - ; : T 2000 ; —

b < I = :

2 3 |
m ?r -
= 1000 = \
S 2 fe P ‘ :
v : i

© 0 IS PRSI N ST ST TN UE o L
R 0 20 40 60 80 100
= S ~
6 o o o =i e -t g .

& - ; : ; Displacement, mm

bl 0 At FR S PR T FSE S I 3
fr,

60 80 100 120 140 160 b) Weld

Mold Temp.oC
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vironmental temperature of non-fiber PPS.
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Fig. 10. SEM photographs of the specimens molded
at 70T and 130T in room temperature
condition.
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Fig. 11. SEM photographs of mold temperature
130C specimen with the environmental
temperature.
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