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Introduction　　　　　　　　　　　　　　　　　　.･

　　　In recent years, in-situ composites containing thermotropic liquid polymers (LCPs)have received increasing attention

because of their scientific and technological importance. The premise behind the in-:situcomposite concept is the existence

of an immiscible mixture of LCP and isotropic polymer, in which the dispersed LCP phase is deformed into a fibriliarform

during processing. acting as ａ reinforcing phase. Consequently, significant improvements in physical properties could be

achieved by using a small portion of LCP.

　　In this sense. in situ composites are akin to short fiber reinforced thermoplastic composites. The two<most distinct

advantages are: l)The reinforcing fibrillarｽstructureis fonned in situ,i.e.,the formation of the reinforcing phase and the

composite itselfis completed in ａ single step.Ａ separate process to produce the reinforcing fiber,as in short fiber reinforced

composites, is.unnecessary. Hence it is ａ potentially-economical process to generate high performance materials: 2) LCP

functions as a processing aid because of its extremely low melt viscosity, thereby making the use of high viscosity

therm万〇plasticspossible. Obviously, the in situ composite concept offersａ new method for tailoring physical properties of

polymers without having to go through eχpensive chemical procedures.　　　　　　　　　　　　　　　し　丿卜

Ｅχperimental　　　　　　十　ヶ　　　　　　　　　　　　　　……l-¶･-|¶-.

　Experimental　　　　　　　　　　　　　　　ブ　　　　　尚　　　　　　　　　　　　　　　　　　　　　‥

　　Materials. The LCP used in this research was synthesized by our lab. The poly(ether ether ketone)(PEEK)was

　purchased from JHPM company.　　　｀　　　　　　　　　　　　　　　　　　　　　　　　　　　　ニ y.7　，1　'I

　　プProcessing. Composite strands (fibers)were produced by miχing pellets of the LCP and PEEK in the dry state,feeing

the mixture through an extruder, and drawing the resulting strand. The eχtruder was ａ twin-screw extruder with a

　WPZXK30P9P twin-screw extruder (Germany). The downstream barrel temperatures were set at 350"Cレ‥‥‥‥‥

　　Instrumentation. Differential scanning calorimetry measurements were conducted on ａMettler Toledo DSC 821' under

ａ nitrogen atmosphere. Heating rate was 20 'C /min.Tensile properties of the extruded stands were measured on a

　SHIMADZU AG-1 Testing machine (lOm/min). Flex properties of the extruded stands were measured on ａ SHIMADZU

　AG-1 Testing machine (5ni/min). The Izod impact properties of the blends were measured on ａ XJ-6 Impact Testing

　machine. Morphologies of the ｅχtruded strands were obtained by examining the fracture surfaces with a ssχ-550

　SHIMADZU scanning electron microscope with low working voltages. All SEM samples were sputter coated.with a thin

　layer of gold to avoid charing･　　　ニ　　　　　　　　　　　　　　　　　　　　　　　　　　　＼　．ン

　Results and Discussion　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　犬

　　　The result of DSC traces showed that Tg and T of the blends are almost same to those of the matrix. Tg are about 143

"C,and T^ are about 334°C.　　　　　　　　　　　　　　　　　　　　　　　ニ　　　　　　　　　　.　　　　‥

　　　Variations of elasticmodulus and tensile strength with draw ratio for PEEKA.CP strands are shown in fable l . The flex

　properties and impact properties of the blends were shown in table 2.　　　　　　　　　　　　　　　　　　　　　＼

　　　The data showed that when the content of LCP was 2%, the tensile properties and the fleχproperties were the best, but

　the impact properties were the worst among ａ series of blends. The movement of tensile properties was uncdnspicuous, but

　when the content of LCP was 1% and 2%, their tensile strength, Youngs' moduli and elongation were better than those of

　matrixト
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Conclusions

　We processed ａseries ofbiends by miχing pel!ets of the LCP and PEEK in the dry state.The thermal properties of the

blends almost were same to those of matrix. The some mechanical properties of the blends were better than their matriχ，

others were worse than the matriχ,but the downtrend of the properties was very placid.　　　　　　.

References and Notes.　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　:

L　J. S. He, W. S. Bu, and H. z. Zhang, Polym.Eng. andSci･,35,1695(1995).

2.　J. S. He, Y.L. Wang, and H. z. Zhang,, Comp. sci. andtechn., 60,1919(2000)

3.　s. c. Tjong, R. K. Y. Li, and X. L. Xie, Polym.J., 32.907(2000)

4. Q. G. Lin, J.Y. Jho, andA.F. Yee, Polym. Eng. and Sci .,33,789(1993).

5. D.S. Park, and S.H. Kim, J. Appl. Polym. Sci,･,87,1842(2003).

6.　W. Hu, B. J. Liu, and D. Wang, J. Appl. Po佃. 5c/,.,89, 1347 (2003).

Proceedings of the 6th China-Japan Seminar on Advanced Aromatic Polymers




