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dud A% 31 BAHLCP)} polycarbonate (PC), poly(ether imide) (PEI), poly(ether ether ketone) (PEEK), polysulfone (PSF), 71.2)
3L polyarylsulfone (PAS)#}o] & =of i3t 4848 AFedch A28 BA =9 AA oA 4 1227} PC-, PEl-, PEEK-,
PSF-, 718]3L PAS-rich ‘gl o} o}7} ool PC, PEL PEEK, PSF, 18] 1 PAS7} 9% m8x}-rich Aol o} Sojrte oknr}
252 € 5 AW 339 EdE fejzele® ZH 22 PC, PEI PEEKS} &% 183} Alo]o] 444d0] PSF, PASS} o
% 2EA ALl Aol viEte] | B5E 4 4 AATh A4 nEA) o] S sl uER-nER} 4B ALA S () S
A7 st9.eH, PC, PEL PEEK, PSF, 721 PASE ¥3Het 4 8=} BT oAy, 0.078~0.1832.2 Jehdt}.

Abstract— Thermal properties and compatibility of the blends of a liquid crystalline polymer (LCP) with polycarbonate (PC),
poly(ether imide) (PEI), poly(ether ether ketone) (PEEK), polysulfone (PSF), and polyarylsulfone (PAS) have been in-
vestigated. Blends were prepared by screw extrusion with weight fractions of LCP in the blends varying from 0.9 to 0.1.
From the phase diagram of the blends, it shows that LCP dissolves more in the PC-, PEI-, PEEK-, PSF-, and PAS-rich
phases than does the PC, PEI, PEEK, PSF, and PAS in the LCP-rich phase. Also, from the measured glass transition tem-
peratures (T,) of the blends, it is concluded that compatibility increases more in the blends of LCP with PC, PEI and PEEK
than in the blends of LCP with PSF and PAS. Polymer-polymer interaction parameters (x,,) were calculated and found to be
0.078 to 0.183 in the blends of LCP with PC, PEI, PEEK, PSF, and PC.

Keywords: Liquid crystalline polymer, engineering polymers, blends, glass transition temperature, polymer-polymer in-

teraction parameter.
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Fig. 1. Structure of polymer samples used in this study: (a) LCP; (b)
PC; (c) PEIL (d) PEEK; (e) PSF; (f) PAS.

Table 1. Characteristics of polymer samples used in this study.

M, M, T (0) AC} (/g0 T,' (C)p® (gfem’)
R3000° -  21,500° 584 0.052 201.0 1.40
RS000° - 19,500° 702 0.036 281.7 141
PC 22,800° 9,760 1512 0.231 - 1.20
PEE - 12,000 2189 0.241 - 1.27
PEEK' 39,400 14,000 146.0 0.308 338.9 1.26
PSF*  50,000' 22,400' 190.7 0.235 - 1.23
PAS* - 20,300' 221.8 0.227 - 1.32

‘Measured in our laboratory using DSC. "Measured in our laboratory
using specific gravity chain balance. “Supplied by Unitika Co. ‘Data
from ref. [4]. “Supplied by Samyang-Kasei Co. ‘Data from supplier.
*Supplied by General Electrics Co. "Data from ref. [15]. ‘Supplied by
ICI Co. 'Data from ref. [16]. *Supplied by Amoco Co. 'Data from ref.
[3]

(rpm)& o 45~502.2 fA&q ot LCP-PEEK Eal=o
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Table 2. Experimental condition of screw extruder for melt blending.

aEz =4

Blends Zone 1°(°C) Zone 2°(°C) Zone 3°(°C) Die(°’C) rp.m.’
LCP-PC 240 250 250 240 50
LCP-PEI 305 320 320 305 50
LCP-PEEK 265 350 350 345 30
LCP-PSF 270 320 320 283 45
LCP-PAS 270 320 320 283 45

“Temperature of feed zone. "Temperature of compressing zone. “Tem-
perature of metering zone. “Rotation per minute.
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Fig. 2. Effect of blend composition on the T,s for blends: () T,
(PC) of the LCP-PC; (V) T, (PEI) of the LCP-PEL; (A) T,
(PEEK) of the LCP-PEEK; (O) T, (PSF) of the LCP-PSF;
() T, (PAS) of the LCP-PAS.
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Fig. 3. Effect of blend composition on the T, (LCP) for blends: ()
LCP-PC; (V) LCP-PEL (A) LCP-PEEK; (O)) LCP-PSF; (()) LCP-
PAS.
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Fig. 4. Specific heat increment (AC,) at the T, of the blends: ()
AC,(PC) of LCP-PC; (V) AC,PEI) of LCP-PEL (A) AC,
(PEEK) of LCP-PEEK; (O) AC, (PSF) of LCP-PSF; (O) AC,
(PAS) of LCP-PAS.
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Fig. 5. Specific heat increment (AC,) at the T, of LCP for blends:
(©) LCP-PC; (V) LCP-PEL; (A) LCP-PEEK; (O) LCP-PSF;
() LCP-PAS.
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Fig. 6. Phase composition diagram of the LCP-containing blends:
() weight fraction of PC in the PC-rich phase; (¢) weight
fraction of PC in the LCP-rich phase; (V) weight fraction of
PEI in the PEl-rich phase; (W) weight fraction of PEI in the
LCP-rich phase; (A) weight fraction of PEEK in the PEEK-
rich phase; (A) weight fraction of PEEK in the LCP-rich
phase; (O) weight fraction of PSF in the PSF-rich phase; (@)
weight fraction of PSF in the LCP-rich phase; ((J) weight
fraction of PAS in the PAS-rich phase; (M) weight fraction
of PAS in the LCP-rich phase.
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Table 3. Polymer-polymer interaction parameter (X;,) and degree of
disorder (y/x,) of blends of LCP and engineering polymers

Blends Composition® ;" Xz O y/x,
LCP-PC 0.8 0.077 0.078  0.039 0.80
LCP-PEI 0.8 0.191 0.183  0.082 0.76
LCP-PEEK 0.8 0.066  0.065 0.037 0.92
LCP-PSF 0.8 0116 0.115 0.046 0.95
LCP-PAS 0.8 0.104 0.104 0.042 0.93

‘Blend composition given as overall weight fraction of LCP in the
each blend. "All values were calculated from eq. (3). “All values
were calculated from egs. (4), (5) and (6). “All values were cal-
culated from eq. (7).
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