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Abstract: Blends of thermotropic liquid crystalline polymer(TLCP) with poly(ethylene terephthalate)(PET) were
prepared by the coprecipitation from a common solvent. The blends were processed through a capillary die at 287°C to
produce a monofilament. Morphology and mechanical, thermal properties of blends and composites were examined by
differential scanning calorimetry(DSC), tensile test, optical micrescopy and scanning electron microscopy. Crystalliza-
tion kinetics of the blends were investigated by the isothermal DSC method. The Avrami analyses were applied to obtain
the information on the crystal growth geometry and factors controlling the rate of crystallization. In the blends, liquid
crystalline phase did not reveal any significant macrophase separation and thermal degradation at the processing tem-
perature. From scanning electron micrographs of cryogenic fracture surfaces of extruded fibers, the TLCP domains
were found Lo be more or less finely dispersed with 0.1m to 0.2/m in size. Interfacial adheston between the TLCP and
matrix polymer was excellent. Tensile strength and modulus of TLCP/PET in-situ fiber composites were enhanced with
increasing draw ratio and LCP content.
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Table 1. Properties of TLCP and PET

Tg Tm Ti R’
Polymers L.C.
ad €y (¢) (T (/g
TLCP - 284.2 340.2 0.57 Nematic
PET 75.2 261.4 - 0.67 -

a : Inherent viscosity was measured at a concentra-

tion of a 0.5g/d¢ in trifluoroacetic acid at 25%C.

Table 2. Thermal Properties of TLCP, PET "and
Blends

TLCP Tg Tm AHm Teca AHe
(wi%) (c) (¢ (/e () /g
0 75.2 2614 33.6 180.2 35.4

1 75.8 260.3 34.2 181.4 37.2

5 76.9 259.9 35.2 173.3 37.6
10 76.5 259.7 36.1 177.4 38.0
20 77.1 258.8 344 176.3 37.2
100 - 284.2 24.5 2244 13.8

a : Crystallization temperature.

Table 3. Crystallization Kinetic Parameters of
PET and TLCP/PET Blends

TLCP(wt%) Tc(C) ti{min) n Z(min™")
0 211 2.3 1.97 1.34x10™
213 2.8 210 7.98x107*

1 211 1.8 1.97 2.18x107"
213 2.2 1.97 147x107"

5 211 2.6 1.96 1.07x107
213 2.8 1.98 9.02x10°?

10 211 2.7 2.02 9.32x107¢
213 3.0 199 7.79x10°?

20 211 5.3 2.11 2.05x107*
213 6.8 2.08 1.29x10°*

43 eE= 1% TLCP $AE: £4% P
Loron], 5% TLCP o|4elde o #& ZAAs &
=% Jehigieh ol TLCP/Zdd 187 L=
o4 TLCP7} 29y n¥abel zaAzAe <2

HE e o ol g 2¢ 22 472

:_
-
—
=S
—_
oo
—
e
4
)
alft
o
u
—{> g
o fo
T
to
U
[@2]
=
2
o

W5} Qe Ao AzEc

sejzel Bl e z=eols

) BgAE AT 79

LCP/PET (wt.%)
0/100
1/99
5/95
]
<
s
[~
3
= N
o
»
=
T
100 150 200 250 300

TEMPERATURE, T
Fig. 1. DSC thermograms of TLCP, PET and TLCP
/PET blends at a heating rate of 10°C /min.
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Fig. 2. DSC thermograms of TLCP, PET and TLCP
/PET blends at a cooling rate of 10°C/min.
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Fig. 3. Photomicrographs of {a) TLCP, (b) 5% and

(¢) 20% TLCP/PET blend taken at 287°C.
47, Lp2RE ZAASE o wel dojde o 5
s, o el 23S0l TLCP7H PETwe
A ZHARAS A%E sk S5 4 ) 9
ol A Zom, Avrami A4 e BE 2 Ano) 7t
2 hehgie

Tgstsh, A8 A1E, 1997

¢ A
3.2. HE #ojlg #E

A3 o)A 32 TLCPE: thread-like tex-
ture® Bo|= nematic A& velglon, o] Afxl

% Fig. 3(a)oll veblslch(287°C). 2AqA 44
Aol(Tm)e 284C F2olgled, AR 2iE
A AARS Ao(The mp 7T A4t
40T #2de FA3t, o] 2eAMTH A

Pt

7 dopdd A2 Yok =T 4T
PETE 261CAAM &55%om, &5A4d2EH 4

g o 2 o
v adoh
Fig. 3(b), (c)& 287°Cel4 #FH Axlo A,
7t ERe 5 TLCPO Fafdstel] wel AHA 5ol
ol o dotow, £3] 1% TLCP ZaEl= bi
refringences ROIFA] ¢kgton], 5% ol4lo] 4
5 sjedsye] & 2438 TLCPS u]Aigk LAk}
< & 7 Uitk TLCP ghefo] Zvlgdelx B7slz
TLCP domain® z7)|= Bﬂi Halshx] okghont 4

o
=

2 2 z2He spherulited] AAAS

o1 el
kg

=

< 7RSS o Fla, FEEEel 287°C oA
o A= RN 7%%‘ At BEEHA o
gtk o] o] BHEAE uAFRAo AT EAlo]
2 o|Fox Qe Age #HIF & g

3.3. BEZX|

Fig. 4(a), (b), (c)= 287CHAA 5%, 10%, 20%
TLCP/PET E#lz 9] undrawn fiberd] e Apxlo
2 TLCP 5% A9 4% 739 TLCP domaing
BojFEglon 0.1mol 4 0.2me] 372 22A A
5o} A& BodFooh. TLCP ko] Zrigel ot
2} TLCP domain®] £AME7} wro}dg Fqldt 4
on ol WA AN A BRFE D2 2
B} ASE ATHE Bob 4 AR Se] UE} &%
HE9) Aholo] oJsho] sf=rfe] TLOPSo] A2
TAAEL & F Sk B dFME oA a4
< AAAE T8 A= ¢gtor} barrel] E3lc

A AR AFE A0 Hoj e & & 9l
ot PET/TLCP 20% A9 3% oj2ig d4ake] ¥
=& A g, TLCPrL 2552 Eajgls
T o]Bo] FEHOR d&AS o] T 9L B
o] 33 9t} Bdrc e TLCP #ate] Zs}s} o
Eo] TLCP domain® F3o|A %3z 45369

Bdo® Y5 Uee RejFn i), ol
TLCP &3 Z7}o| @2 fibrillation?] Ao oigh



3 E

Fig. 4. SEM micrographs of (a) 5%, (b) 10% and
(c) 20% TLCP/PET undrawn fibers extrud-
ed at 287°C.
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Table 4. Tensile Properties of TLCP/PET Extru-

dates
TLCP content Draw ratio Ultimate Initial
(wt%) (DR) strength modulus

(MPa) (GPa)

1 53 1.89

0 10 55 2.08
20 58 2.20

1 61 2,68

! 10 63 2.92
20 65 3.52

1 62 3.21

° 10 68 4.02
20 72 6.90

1 62 3.27

10 10 71 7.02
20 95 11.23

1 62 3.30

20 10 80 8.01
20 100 12.95
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