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Abstract — Investigation was carried out for the processing methods and relevant properties of FRTP prepared from
Nylon 6 and glass fiber, with or without addition of polypheylene sulfide (PPS) to improve the flammability and
chemical resistance. FRTP sheets have been fabricated using a special equipment so called “ Fiber Cutting, Flying
and Mixing Apparatus’, which directly mixes Nylon 6 fibers with reinforcing glass fibers. This specially designed ap-
paratus gives rise to improved impregnation of highly viscous Nylon 6 resin into reinforcing glass fibers, resulting
in high dispersion of the fibers without damage in the matrix. Specimens were fabricated according to the pres-
cribed experimental design, in order to examine their mechanical, rheological, thermal properties as well as mor-
phology, flammability and chemical resistance.

Keywords: Fiber commingling, PA6/GF composite, PA6/PPS blend. morphology, rheology.

LM B Bty $AE AN e SgARE IR

FAA B Mgl $4 2 2R} So

RS aRA BRARE DA AN AT B ohlzk 4BE AN uP s0) A1, 7
o TRHES 2e AAPEAL Bl Q= FHE  F4o] Sa, S8l ARl Assue Az 87

A
A Z1A A, kA a2l 3 7| A -7skA) Abole] A A%t #ste] fiber reinforecd thermoplastic
= o] gitt. (FRTP)ell &gt A7} 58 w31 9ic}(1.2).

The Korean J. of Rheology Vol. 8, No. 2. 1996



HA7As @hed meA BAARE S1AH 4ol
B viAE e BYAR 2 4R 1R 4
2 %

2 ¥ oo FE o2
&

G
o
1
oz

al
7} ol AR BTt Zojoput AA LAFA L& A
o] gHA 02 o|Fold BAENI} 5
A TH8~10).

ZatAst d71aA NIANE EFeE U

Y
FALEAY, G FHE $94 TPYoImE
g %o

=
2
o

LN [¢]
T-FA7e FEAo FATHA Fol FA X
CERHA F ARt g E o] Zsdfrt AYa 9
U Z=E Hulste® o8 ¢
Ack. 2 9ol AF7HA] Bad
B4 FA A & o] &%= pultrusion
filament winding(13,14), braiding(15) &
o] 9lom, o]E dArlihA Ao S-83}7] gk e
2 on-line consolidation W7lUEE ©o|&3 ther-
moplastic filament winding(16), 42 &6 RIM(17),
FES(18), A=R(19), slurry ¥(20.21), 282
o} Afdde] NAAE T, £3 £ 71AA
24 B3R s stele BAdulE (22,

IEoox rle

& e

7FA 3L

[

o= ¢

=98 2

o o T
o de

fu

),

—

11,12

U

e
ol o

o
o
ot mu o

oo P

oo
>
gy
o

Do
&
o
w
> %
Y
%o
T

=2
N
)
2
o
lo
2{_1‘
X
o,
i)

O.

re
oot
e
N
do
olr
o

o ox rz
o
>
Y
L e
Hor
r
o 2 Ay fr 2 Mz

;R ot ox o
Nl
X

o}l Lo
it o
m\m il

ox N

tifo

©

op ¥

_O'L

_&

Jiﬂ

Oft

B3

N

o
T ir

r2

-4

e

me
(ot
(i
o
1y

3—5—}
olg &
SR

q-ﬂ

ox, L o mx mx X
=
fot HR
ot
2:,
HiF
(o3
' oo
oo
flo
1
_>,t
f‘.:
e
1
* 4y
N
1o

A AN 88 o) o] e olam
g 4837 915to] WA PA6 A4 WM G2
Mol skl He MER AZS F, 46
Aololl PPS 442 Q4% B7kstel B

e e Assan.

2
™ e o
PN o ox 2

ki
i
™

2. &4 #
2.1. X2t BZ MRl 24
B AFelA e ARadeEle polyamide(PA6) A+

(1150 TEX, Q¥ #AZxAANE 7AAZ AL2slFg 00

s 28R A235, 199

Table 1. Physical properties of PA fiber and glass fiber.

Property PA6 fiber E-Glass fiber
Density (kg/m?) 1140 2540
Tensile Strength (MPa) 68 1360
Tensile Modulus (MPa) 427 29200
Elongation (%) 25 -
Diameter (denier) 3 -
Filament Count - 2400
Filament Diameter (um) - 10
Binder Content (%) - 1.1
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Fig. 2. Viscosity of PA as a function of shear rate and
temperature (n: power law index).
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Fig. 3. Viscosity of PPS as a function of shear rate and
temperature (n: power law index).
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Fig. 4. Viscosity of PA/PPS blends at 295°C as a func-
tion of shear rate and PPS content (n: power

law index).
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Fig. 5. Viscosity of PA/PPS blends at 295°C as a func~
tion of PPS content and shear rate.
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Table 2. Melting temperatures of PA6/PPS blends.

Composition: PA Melting PPS Melting
PA6/PPS Temperature (°C) Temperature (°C)

100/0 221.8 -

95/5 223.0 -

90/10 223.3 278.8
80/20 223.5 279.6
70/30 222.4 279.6
60/40 222.7 279.6
50/50 221.6 279.9
25/75 218.6 279.2
0/100 - 285.6
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Fig. 6. Scanning electron micrographs for the fractured
surfaces of PA6/PPS blends.
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Fig. 7. Scanning electron micrographs for the fractured
surfaces of PA6/GF/PPS composites.
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