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XA ARBEEREY . TEMBEN AW

SYBEAREEEAREYEAMERE M THE, £ RE, TURE N TS
MCARBRETIEMA. BEYERAESAMITRBEEREE, EEATHFEN NI
RENBER, URETAEOMAEAT BEAOKESY, BRI TRE REER
EXARRERYER. JUER Kiss 0 Isayev IRHAREKRIREY (TLCP) BN
YRR T HIEMEN S E R ARLE, £ T TLCP RAERIMBA%E, B
BREAEAME Y, EAE4&MEdhdT TLCP BkEM R, SRLEDNMITRE
MR, FTDURALE MR T KK F ERLF S BAORBY RSB, X TR
WA fryEHRRE TLCP MMM I#AREFERRNREN X, A TIEERAN T
A% (GF) ®RRAE (PP) HBEAKR, ARKBEREY (TLCP) kK BEiLBK
R A Y HRITH A R,

i RANABRERASDRNZBEXFBR(PHB)RRNE _HBRZ 8 (PET)
#yFLREE PHB/PET(60/40), 190°C FILUAR, BRBGHEREEMBETERRNASSE
H, A FHER TLCP, EALERINMA PP1330, A% (GF) MBHERERM: —F
& GF/PP(10/90), B—F& GF/PP(30/70),GF {KE < 4mm, FREANLRKKET
Reabs.

BmidkiE: TLCP 5 PP X GF/PP BREXERZE L RNBR £ BTk
WYL 8J-20Z/25 LB, BIFERN 20mm, K12t L/D = 25/1, 88 55 50 %
/45 MITEE% 175(1), 200(11),210(11),185°C (ML), FraE s & HrHMN AL
Ahrfh, FRRESPERRH; A X BREROMITHEEA.

SR AT REREE PE AT/ DSC-DELTA7 3% PP,TLCP K GF/PP
B, 5B 230°C R 3 350, RBLL —20°C/min fEESHEEHH . £8E GOT-
FERT RHEOGRAPH2001 EEHE M MR TLCP, GF/PP.PP futBEMmunds
#eE, BAE KA 10mm/Inm, AREER 210°C, BHPHEEHEE 1.0 X 10'—1.0 X
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10°1/s, LEYBFH R AR BIBE TN, AHEZAP HITACHI S-530 HHin F B
SRR E R, FARE Instronl122 R RR LA SRS REROR M g
TR, AFARIKE 20mm, '

b §:3.3 3

210°c WBry PP,GF/PP K5 TLCP XBERSNKEML WA 1 Frx. Fille
BEMAE 10—101/s QR RHENDRA L S ERENRETN, EMNHER
KBRS YD RTINS, GF/PP kR BARBEIMA MIEN, Hit GF/PP(10/
RS FMMEEN AW IEREENLS PP1330 HiKABAEHE NI K, ifi- GF/PP
(30/70) #&HF BT GF SEE®. Frll GF/PP(30/70)RAARMKE AN R 1 B
Wik PP1330 RAHFE. HETHM GF/PP(10/90) 1 GF/PP(30/70) MykEFrh 4
BIE M5 4389 TLCP B}, X &% TLCP/GF/PP(5/10/90), TLCP/GF/PP(5/30/70) £
2% K BE A2 A U B B B B A ML R BN TLCP RIME(R, 38 TLCP R{ET] UMK
HREFE#RGYWEAREROME, TANFEEBNREETAMGRRLEREN
THRIEA.
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Fig. 1 Shear viscosity of PP, GF/PP and TLCP Fig.2 Cooling crystallizatjon curves
/GF /PP blends at 210°C as a function of shear at —20°C/min from 2309C.(a) PP,(b)
rate, (a) PP, (e) GF/PP(30/70),(0) TLCP/ GF/PP(10/90), (¢) TLCP/GF/PP(5/10
GF/PP(5/30/70), (A) GF/PP (10/90), (A) TLCP /90), (d) GF/PP(30/70), (¢) TLCP/
/GF/PP(5/10/90) GF/PP(5/30/70)
HRTH

PP RHFBEHE DSC %HEMERML WA 2 fron. PP,GF/PP(10/90) 1 GF/PP
(30/70) BERRSS RIEE R4 25 100.9°C,101.0°C #1103.3°C, MK MT TLCP /&,
TLCP/GF/PP(5/10/90) 1 TLCP/GF/PP(5/30/70) ¥t Shiyss g EEE % 106.6°CHl
106.0°C, 43 BILLR N TLCP BI#RE T 5.6°CH1 2.7°Cc. #iH8 TLCP pyimAR/NT PP
SREONRE, BB RE PP &R, EEWRAENE, TLCP % PP NE&RERME
BUsfER™, YE&I\%ZE TLCP/GF/PP 3tBtkAh, TLCP AE#X PP & EHA R
BafEr.
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Fig. 3 SEM micrographs of skin (a) and core (b) sections of the fractured surfaces
of TLCP/GF/PP(5/10/90) extrudate

g p o)

B AR T BH g TLCP/GF/PP(5/10/90) Hril Bkl ORTME 7 LI & H,
TLCP L%tk PP RAMAH, TLCP MM B PP Hikh. B 3(a) & TLCP/
GF/PP(5/10/90) St &M O ENEMEH. RAPERZ 10pm ZANTERHTH
G4, RE GF REKSER &Mk PP, GF 54k PP AEMERE; RAhER
£ 2pm EHERRLA R TLCP £ T 230 shfnhr (pif shfE AR B key TLCP
e, BT TLCP WA HBR/NTENF %, SEKERELRERK, MELSEER
RGBT BTEL TLCP 7£ GF/PP LBRARAERMEAMEAR h—REEHER
fEM. B 3(b) & TLCP/GF/PP(5/10/90) Hrii st % $. TLCP £ PP
EERPEER 2pem EAHRRBRERR, SHEMNREZERBTHLFAFEMT
REEERBIETE KRR, TLCP ZEMIHMELRNTRE; BHTHUEEBRERER T
KE, EBRAERN TLCP MAFRKWNIAKE., B4, HRIEELRHFHRERE
# TLCP WHAERTREN. XMEREMEH TLCP NABREFEXRNIARA
FArEA&MErh R - me"—%,

%t GF/PP(10/90) F1 TLCP/GF/PP(5/10/90) HriHi &AM HMEERI: TL-
CP/GF/PP(5/10/90) Hriti#Ed&H GF T mWRAE(&HARERE)KRT GF/PP

Fig. 4 SEM micrographs of the fractured surfaces of GE/PP(10/90)(a) and TLCP/
GF/PP(5/10/90) (b) extrudates




118 E 2 F 2 @ 1993 4

&K, B4 BRFTHFHERY SEM BA. X# GF ZEATRHEENER 5
TLCP UM AMIRILBYREER X. BT TLCP/GF/PP(5/10/90) A EE KT GF/
PP(10/90) #:5AY, BrLIZESF & th TLCP/GF/PP(5/10/90) ¥ Rthfy GF EXHE
B 5 I ER .

k23

TLCP, PP, GF/PP JLigHrti BEEMR HEREREESBIFITR 1. PP 5 TLCP
[PP(5/95) HEFAMMNIMEEAE LT, E£ER TLCP/PP kZAh TLCP BEEREXK
R A IB K., GF/PP(10/90) REF&KAYMEE 4 1.09GPa, fiiinm TLCP j§ TLCP/GF
/PP(5/10/90) BB % 1.37GPa, LK E N TLCP R ET 26%. GF/PP(30/
70) PEFKUEE% 1.28GPa, M4jmA TLCP J§ TLCP/GF/PP(5/30/70) B& i EiR
#E) 1.59GPa, MiNT 24%. i1 TLCP/GF/PP(5/30/70) REFKAUHI AR LR M TL-
CP 1y GF/PP(30/70) HEFKIRET 15%. XEAEIMEM TLCP 3 GF/PP KEHER
HFEROBW. FEIY, XMEMELRET GF RARENESR.

Tab. 1 Tensile properties of PP, GF/PP, TLCP/PP and TLCP/GF/PP extrudates

Material Strength (MPa) Modulus (GPa)
PP1330 33.4 0.641
TLCP/PP(5/100) 35.4 0.624
GF/PP(10/90) 44.4 1.09
TLCP/GF/PP(5/10/90) 44,3 1.37
GF/PP(30/70) 44.6 1.28
TLCP/GF/PP(5/30/70) 51.3 1.59

LRERKY, EEDNFEHENRBEREEAMRERPEND RS ZHLER
B TLCP, RERDIRK AR EBRENMIYE, i L hH BT REERA LERBSEERB R,
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GLASS FIBER-REINFORCED POLYPROPYLENE: PROCESSABI-
LITY, MORPHOLOGY AND MECHANICAL PROPERTIES
IMPROVED BY A THERMOTROPIC LIQUID
CRYSTALLINE POLYMER

HE Jiasong, ZHANG Hongzhi, LI Ge

(Staze Kcy Laboratory of Engincering Plastics, Insiitute of Chemisiry, Academia Sinica, Beijing, Post code: 100080)

XU Xiangqing
(Beijing Research lnstitute of Chemical Indussry, Ministry of Chemical Industry, Beijing, Post code: 100013)

ABSTRACT

With the addition of a thermotropic liquid crystalline polymer (TLCP), PHB/PET (60/
40), glass fiber/polypropylene was melt blended and extruded. The decrease of apparent vi-
scosity of melts, the preferred orientation of glass fibers in polypropylene matrix and the en-
hanced tensile properties of extrudates indicate that processability, structure and properties of
glass fiber reinforced polypropylene have been improved by the matched TLCP.

Key words  Thermotropic liquid crystalline polymers, Fiber-reinforced plastics, Co-
mposites





