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LoF: Zglolu]=(PI) 7129 poly(p-phenylene terephthalamide)(PPTA) A 4t B&HE
Azsld Gty AL 2ABIEH. ZAA% A uRA PPTAZ} Eejoln|= 7|Hd a#& o

2Aag BEgAe 1% Weo AYuRz EUHogr A3 gYE S7HE YERI Y.
ol2§t #AE AxE 23] AEIUCoH, B HulA, FA Mz FvIH (SEM), I AF
71& o] &3le] 72 BEABAIS 2AWEIGE T SEMe o3 A3 PPTAYL 7| 2o ujMistAl 241
o] Y22 ¢ 5 UYL, BVF Fu|FY BF A2 BRAZ Hrhd PPTAE 549 o]q|
=3 X33 tEo] APA F71E Holx k. o|HF ZHERE & A79 PI/PPTAEEA=
Aol ZEA A7l AT 7|1AH 24 FHo] 7hed 22 BN FHE 2D e, 7]
A PPTARN B4 EE 9233l E PPTAS ol 2gtol BIEE 2ol Ut

Abstract ; Polyimide (PI) composites dispersed with poly(p-phenylene terephthalamide)
(PPTA) gel were prepared and the mechanical properties of the composites were inves-
tigated. The modulus of composite, where the PPTA as a liquid crystalline polymer was
finely dispersed in the PI matrix, was increased remarkably even with the incorporation
of PPTA of about 1wt%. In order to interpret these phenomena, a lattice model was
applied and the relationships between structures and properties were analyzed by optical
microscopy, scanning electron microscopy (SEM), tensile tester. The fine dispersions of
PPTA in Pl matrix phase were observed in the micrographs of SEM. The polarized opti-
cal microscopic images observed from stepwise imidization showed the crystallinity of
PPTA dispersed in PI matrix to become higher during the imidization. It was concluded
that PI/PPTA composites prepared in this work almost approach the molecular compos-
ite system which has a extreme reinforcement potential, and that the estimated modulus
of a PPTA single itself in the matrix is considered to approach the theoretical modulus
of a PPTA single crystallite.

Keywords : polyimide, poly(p-phenylene terephthalamide), molecular composite, modulus, lattice
model.
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Table 1. Compositions and Mechanical Properties
of PI/PPTA Composites

Sample Com- Modulus  Elongation Tensile

position (Kg/mm?) at Break Strength
(PI/PPTA (%) (Kg/mm?)
by wt.%)

Group A(PPTA Mw : 6,737, PAA Mw : 107,500)
A(100/0) 287.7 — 8.89
A 5(99.5/0.5) 318.7 24.7 10.32
A,(99/1) 338.7 20.2 9.96
A,(98/2) 340.3 18.9 9.00
A(96/4) 359.2 5.2 7.38
Group B(PPTA Mw : 8,788, PAA Mw . 100,800)
Bo(100/0) 109.2 59.0 9.79
B.(99/1) 221.0 9.0 7.94
B.(98/2) 281.9 7.9 8.62
B.«(96/4) 198.5 9.4 7.92
Group C(PPTA Mw:12,300, PAA Mw:100,800)
Co(100/0) 104.3 44.9 7.79
Ce*(100/0) 85.3 14.7 5.97
Co.5(99.5/0.5) 221.1 25.9 8.85
C,(99/1) 301.7 15.8 8.30
C,(98/2) 318.3 20.7 9.60
C.(96/4) 201.7 20.7 7.71

* prepared through the same procedures applied on the com-

posite preparation, involving washing and swelling steps.
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TEY FASE AT HEAPE AW F xS
o HF gAsle PI/PPTA E@HE Axs
tH(Table 1). A% 2 Fa4g F 24 5 3l
= 7hrElvt EgA9] 98 g4 viAe 3
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Fig. 1. Optical polarizing micrograph of PPTA
(10 wt.%) In sulfuric acid at 40C.
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Fig. 2. Polarization optical micrographs of poly-
mer composites of PPTA/PAA (a), polymer
composites of PPTA/PI imidazed at 200°C for 1
hr (b), and polymer composites of PPTA/PI
imidazed at 300°C for 2 hrs (c).

B¢ Yelsy FE PPTA/PL B304
BRAAZ A4¥ PPTAS g4 vns] §
3o BS §uiZ AHgSle] LEo| W PPTA
o] g 4AE BBA Fig. 12 10wt.% ¥
£9 PPTAE 40T+ ¥% dv)70n Bad
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(b)
Fig. 3. Scanning electron micrographs of PI (a)
and PI/PPTA(98 :2) (b).

golth. & Xl vie} Lol vluE Ao BEEEX
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44 PPTAY ZAs d4E& 7|98l PPTA/
PAA &9 25§ ASAI7IHEA W23 A &
v ARRlelth. Z7lel T TRl g He
glao]l Exg)e) ule} FAHOE A Wates A
o nisuby pxol A4S oujgith. PAA/
PPTARJAE= 100~150Co L2 A5
ug} o|u=3lE Al Hi, o|u| =3 XY
tEge] 71EUe] olF ulAlEA E4tEY Qe
PPTAE ZF2HQ Auide A3 AAFRe F
7He RojFn Qo o]fd TR ¥l €4
2| Al 7149 o] whE AF mExRe] AF 3§
A 583 BAEHE Aog Boln AAR JgE
A 2d Z dXFle= AoR Holx PPTAY
AAA FriE dudo), £33, ojn=3 (A F

Polymer(Korea) Vol. 19, No. 2, March 1995



Poly(p-phenyleneterephthalamide)/Polyimide 2} 5412 Az B4

350

300

250

200

150

MODULUS RATIO(%)

PPTA (wt.%)

‘Fig. 4. Modulus of PI/PPTA composites, where
A group A, [J:group B, O :group C, and
modulus ratio was calculated by the ratio of com-
posite/Pl.
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Fig. 5. Mechanical properties of PI/PPTA com-
posites, (a) . strength and (b) : elongation where
A s group A, [ : group B, and O : group C.
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Fig. 6. Quasi-3-dimensionalmicrofibrillar lattice model(a) and the equivalent mechanical model for modu-

lus calculation (b).
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Table 2. Parameter Values for Same Procedures
Applied on the Composite Preparation, Involving
Washing and Swelling Steps

Materi- E, E: E E?
als (kg/mm?) ¢ (kg/mm?)
A, 287 4436 340.3 —0.0274 7332
B, 109.2 5197 281.9 -0.0167 23238
C. 104.2 6500 318 —0.0126 28778

* Modulus of PPTA suggested from Takayanagi.
® Calculated modulus of PPAT when ¢=0.
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