Polymer(Korea) Vol. 24, No. 5, pp 701-712 (2000)

FEARE vE XA AZFE GF/PA/PP A3E SFAR I3 A7

$9A - LE2 - ~].,_§_ o)l gt
St e 4B R, B S
(2000 449 269 H+)

A Study on the Ternary GF/PA/PP Composites Manufactured by
Using Pre-impregnated Glass Fiber

Byung Seon Yoon, Dong Jin Woo, Moon Ho Suh, and Suck Hyun Lee?
School of Chemical Enginedring and Biotechnology,
Department of Molecular Science and Engineertng, Ajou University, Suwon 442-749, Korea
Ye-mail © hyja@madang.ajon.ac.kr -
(Received April 26, 2000)

2 9 R FAAANE Algsld] FHF 43 GF/PA A&4R/E AZS F, ojd PP £X
£ Frlshe A2 ez GF/PA/PP AR BN EE Azs4T ol Bz 7]
AR AL vag A, Az 75011 e} BAo| oz vehgoh o &3 dz 9 AE 33
z=% o] ¢F ¥ AE FHE AR GF/PA/PP(EI) =3
2 AEad A ekl io} g BAE 2o ok 7 4 7] AW 2EEE AT
71 Qlsle Ag-3iAl 2 PP-MAHEZ }zz AR AE ATE £937 2o, *J%E}xﬂ 7} F7d
A B2 BAMsRTE 837t E?J B35 24 A 7ol AW AgEe] #Ase Hx ¥
7IAE BAdol 2 Z71EE & 4 A 53, o5 BdAEY REEXE #FS 2o 44
A7 F7IER 22 GF/PA/PP B89 Hes 73 el Alglel feidt F9d
PA 371 dol 9lE A 7322 vehigley, 44342 PP-MAH/ =€ 3$e
PA #X)2} PP 1 2 7179} fF8]d+ Alold] A Aol Zvigos 8 feldf AW
o AFs A7t PA X &4 PP 2= Fo} Y& 53/ 7F2E 2o FUoh

ABSTRACT: The continuous fiber reinforced composites of GF/PA were fabricated using a
pultrusion resin impregnation apparatus and cut into pellets of 6 mm length. GF/PA pellets
were then melt-mixed with PP resin to prepate new types of ternary composites, GE/PA/
PP. Mechanical and rheological properties of suth composites revealed to be better than con-
ventional ternary composites due to the longer average glass fibers, Measurements also
showed that the mechanical properties of the composites prepared by direct injection molding
were higher than those of the composites prepared by injection molding followed by extru-
sion. To improve adhesions of fiber surfaces and polymer matrix, PP-MAH (maleic anhy-
dride) has been introduced in the GF/PA/PP composites as a compatibilizer. It was found
that PP-MAH did indeed improve surface adhesion between fibers and polymer matrix and
that, as a result, various mechanical properties were markedly enhanced. Visualization of the
phase structure in the samples was done by means of SEM. The surfaces of glass fibers in
GF/PA/PP composites revealed that the fibets remained to be encapsulated by PA resin.
However, pre-encapsulation did not persist in GF/PA/PP/PP-MAH composites due to the
improvement of surface adhesion between fibets and polymer matrix, although resin sticking
to the fiber was observed.

Keywords: thermoplastic composites, fiber pre-emcapsulation, injection molding, compatibilizer.
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Table 1. List of Raw Materials

¥ GF/PA/PP 44+

EdAsd #% A7

Table 2. Processing Conditions

terial commercial i SR single screw  twin screw  injection
materia description SUPPUETS men position (continuous fiber) (compounding) molding
toplomid . PA/PP or .
Nylon 6 10LIR Hyosung T&C resin PA GF/PA/PR(ED specimens
topilene . zone 1 190 170 220
PP jop  yosung T&C resin emperature 712 230 20 235
exxelor . . . zone 3 240 245
PP-MAH VA 1803 Exxon Chemical compatibilizer (c) throat 230
Glass Fiber R0O99  Hankuk Vetrotex roving die/nozzle 240 230 245
2200 P122 Ltd. diameter (24 m) screw speed % 15,12 20 150
(rpm)
take up speed 5
7} 50/50¢) g 7} <k3t AW AYHE FA4 {m/min)
siod JIAH S40] B4 we Aoz wusdl 9

|
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Table 3. Compositions of GF/PA/PP Composites

designation composition (wt%)
GF PA6 PP PP-MAH
PA 100
PP 100
PA/PP 50 50
PA/PP/PP-MAH 50 43 7
GF/PA+PP(El) 11 445 445
and 20 40 40
GF/PA+PP(D) 26 37 37
GF/PA+PP+PP-MAH(ED) 11 445 375 7
and 20 40 33 7

GF/PA+PP+PP-MAH(I) 26 37 30 7

E: Twin-screw extruder; [ : Injection molding.
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Figure 1. Specimen preparation procedure of fiber
reinforced composites.
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Table 4. Mean Value of Fiber Length in the Com-
posites

glass number  weight
designation fiber average average
(wt%) (L,, mm) (L, mm)

11 0.46 1.05
GF/PA+PP(E) 20 0.41 0.95
26 0.43 1.04
GF/PA+PP+PP-MAH(E) 26 0.45 0.76
11 0.44 0.80
GF/PA+PP(E]) 20 0.35 0.77
26 0.38 0.73
GF/PA+PP+PP-MAH(EI) 26 0.44 0.75
11 121 1.61
GF/PA+PP(]) 20 1.31 1.83
26 1.19 1.76
GF/PA+PP+PP-MAH(I) 26 1.32 1.77
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Figure 2. Viscosities of PA, PP, and PA/PP blends
as a function of shear rate.
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Figure 3. Viscosities of PA/PP blend and GF/PA+
PP(E) composites as a function of shear rate.
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Figure 4. Viscosities of PA/PP/PP-MAH blend and
GF/PA+PP+PP-MAH(E) composites as a function
of shear rate.
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(b) PA/PP/PP-MAH
Figure 5. SEM for the izod impact fractured sur-
face of the blends; (a) PA/PP and (b) PA/PP/PP-
MAH (I).
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(b) GF/PA + PP + PP - MAH(ED

Figure 6. SEM for the izod impact fractured surface
of the composites at the fiber content 26 wt%; (a) GF/
PA+PP(ED) and (b) GF/PA + PP+ PP-MAH(EI).
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(b) GF/PA+PP+PP-MAH(I)

Figure 7. SEM for the izod impact fractured surface
of the composites at the fiber content 26 wt%; (a) GF/
PA+PP(I) and (b) GF/PA+PP+PP-MAH(I).
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Feld e vlel FHAA A= GF/PA/PP HEE Eddad a3 4+

(c) GF/PA+PP+PP-MAH(ED

(d) GF/PA + PP+ PP-MAH(D)

Figure 8. SEM for the izod impact fractured surface of the composites after etching at the fiber content 26 wt%; (a)
GF/PA+PP(ED), (b) GF/PA+PP(D), (C) GF/PA+PP+PP-MAH(EI), and (d) GF/PA + PP+ PP-MAH(D.
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