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120C& 4/t EZE T4,
%El«‘l PC: LCP EER PC Sinvet 303 LCP Vectra A 950
H.80:20 F4RIES. gt  Density p (g/em’) 1.20 1.40
BAFHERE SRR Young’s modulus E (MPa) 2500 13000

Tensile strength op (MPa) 65 - 156

ﬁ@ﬁﬂmﬂﬁ@%m HDT/ 4 (C) 130 168
(ZSK, Werner & Pfleir Elongation at break (%) >150 2.6

derer A 7)) E5E M. BFF
H#30mm, KZHA 34.03. BERNBREKBEYIN. LR 2 i 8 H & 5
BB, WAL (Arburg Allrounde 700—23/305 ECO) WBFFH 2 30mm, K
BHRK23.70. H 1 RABEXEESRR: 2707, 280TC. 290 T, 295C. OEERE
KA, BLABEE % 90 C. HMES 1000 bar, {£IE 500 bar. EMAMREENR S
B DIN 53455 R 3 (WiRBBEAI0x 4 mm?). KEAPED, EHMEA BRES
BRETHRNRE. HRIERRNRIZE, FEHEEU ESBEENEZLGT, ¥
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SRR R R ORI, S TR (F2).
NT VB B, %
T A KRB REIT, RIS SR
' FEET. Bt BEHAR. RE4L
Flux volume (m’/s) 8 8 80 80 A E 2 2 ik b T, RIS B A
Melt temperature (C) 280 320 280 320 X#Efﬁ”ttﬁ“#ﬁ?ﬁﬂ%ﬂﬁiﬁﬁﬁ#i&ﬁ
AR EGALTE, I4k5E LCP 5%
RIS ERTE, Wik LCP AAMKZAHRERSE. RETEU FTH, HHRE4
HAFMEBE TEH%, ARBEIT LI LRTRNET LCP A 8RR, FEURE
SHIEE. RERHFEEL, X-—HRRN R OGE N, B — 50,
B B S AT 4% M DINS3455. RBEEN B ERLH THT, NEEEY
1000%/ /B, ST H OB IIN S AN EIRBEAO TR0, 5 50RE SR 2 1A B0 4 B4
RN
g0y L
LCP M TABhBALRS, HABMHRERY SN, o BMEH LR
B, RHABMHOARKYIRE THRREREABHAR AR, BSE WY
HFEEHEE. RAEHEHERM[3). [4] S—%. EH248F, TEX3E
ERUNTER SRR L NS HBAER. B E,. E,. EARRRRARESLE
SEEMERHMNBGRE, 4, 4, A, HNETHERREETHERYHOR
R, WA R SERRSERNAR Y

Tab.2 Injection molding conditions
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Egu=Y E x A (1)

FREARFHEILEBET SHORRED, BETAEROMEER. WEE Cox
BAL, AP &R MR Y

E=E®n+ E,(1-®) i=1,2,3 (2)

Ko £, E, FHINFEMBEROEERE, O HERPFENERIE n hFEK
BERIERT, ERAEKE LM EEBI B RE

_q_ tanhx _ 2 E,E 1
n=1 P x= 5 - X l—V,i x(d)i
hl(?l X \/? )
P 1/ d REEHREL, v, HREKHHERE. XERY,=0.3.
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L& REANBHFEERETF Y- M Fig.1 Comparison of Young’s modulus Ep of the
- _ _ tested samples containing 20% LCP with the
&9?‘.}&"#%3{73‘@ (X— 4, B=10mm) theoretical values according to the mixing rule
MEEEN M (Z- ¥, d=4mm) HNE ~O- samples 1; T samples 2;
WAKSAR. REEHAYS RELE ~®-samples3; k- sampls 4.
No. of the sample T,.(°C) y(1/s) sample center(0%) Sample edge(100%)
1 280 116 N : / /
\
2 320 116 < g

N U - ./
3 280 1158 \ \\ /
.
4 320 1158 \ -
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Fig.2 Distribution of layer thickness in dependence upon melt temperature and shear rate
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Fig.4 Distribution of the content ¢ and aspect ratio
I/d of the LCP fibers in width (x) and thick
(d) direction for 4 processing conditions of
the samples according to Tab.2

Fig.6 Influence of aspect ratio of LCP fibers on the
theoretical Young's modulus E; of the every
layers
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MORPHOLOGICAL CHARACTERISTIC OF LIQUID
CRYSTALLINE POLYMER FIBERS AND A
STUDY ON ITS MODULUS

YI Xiaosu,  SHEN Lie
(Dept. of Polymer Sci. & Eng., Zhejiang University, Hangzhou. 310027)

ABSTRACT

The' morphological characteristic such as layer structure, layer thickness and
the content as well as the aspect ratio of the in-situ formed liquid crystalline polymer fi-
bers by injection molding was investigated and quantitatively measured. According
to the inhomogeneous distribution of the fibers, a threelayer-model was set up. It’s

very difficult to determine the mechanical properties of the LCP fibers because
they were in-situ formed and always embedded in the matrix. In this paper, a
micromechanical model based on Cox model has been established to determine the
Young’s modulus of the fibers. It has been shown that all the shear induced
in-situ fibers seem to have same Young’s modulus as material related constant, in-
dependent upon the processing conditions, even though the different processing con-
ditions result in significant change of the fiber content and the aspect ratio. There-
fore, for in-situ formation of the LCP fibers, shear condition may only influence
the geometric structure, but not the mechanical characteristics.

Key words Thermotropic liquid crystalline polymer, In-situ composites, Injec
tion molding, Young’s modulus’





