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Table 1. Development of the Liquid Crystalline Poly-
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1. SH A ol Z gy
1940~1956 A ¥ 22} 4 Polypeptides<]
SE
Elliott(1950)
Robinson(1956)
1949 Ornsagero] &
1956 Florye] 7 zjol&
1965 HH3FE Zg)o}n] = (Kevlar)
1975 PEO, PBT
2. 94 oA Een
1923 Vorlander, p-Hydroxybenzoic acid¢] Otige-
mer2] AA4
1972 Economy, Auraks Z gl A~ 2 (Ekkcell
I 2000)
1974  Jackson, Jr., A F E o) ~e) = (X-7G)
1975 Sirigu, 974 A A ZEejof AH 2
1984 Xydar(Dartco)
1985 Vectra(Celanese)
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Fig. 2. Commercially available liquid crystalline poly-
esters ; A . Amoco(Carborundum), B : Celanese, C ;
Eastman Kodak.
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( a) Introduction of laterial substituents in random fashion

(b) Introduction of flexible spacers within the chain backbone

s S SR S R B

(c) fIntroduction of mesogenic counits of different shape and size

(d) Introduction of colinearity kinks

R -

[5

Fig. 5. Representation of the structural designs adop-

ted for improving the bulk tractability of rigid-rod
mesomorphic polymers.

Table 2. Effect of the Substituents on the Melting

Points
Tm(T)
X= H Cl CH; Ph
X-HQ/TA 600 >500 >500 334
X-HQ/BB  >500 354 366 393

BB ! 4,4'-Biphenyldicarboxvylic acid
TA : Terephthalic acid
HQ : Hydroquinone
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Fig. 14. The dependence of typical NTP fiber tensile
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Table 3. Chemical Resistance of Typical NTP
Fibers

NTP(5dpf)  Aramid(1.5dpf)
Solvent %Mod. %Str. %Mod. % Str.
Ret. Ret. Ret. Ret.
Original 505 214 817 25.6
Water 103 106 95 95
Gasoline 96 95 101 107
Motor Oil 96 89 97 92
50% Antifreeze 103 98 99 104
5% Sodium 84 75 Dissolved
Hypochlorite
10 % Sodium 88 40 105 69
Hydroxide

20% Sulfuric Acid 94 88 101 72
20 % Hydrochloric 108 117 104 65
Acid

* Percent modulus and strength retention of fibers

aged in solvents for 1 month at 50C
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~10g/d tenacity
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good thermal, chemical stability

Heat
treatment

“Finished™ fiher

Up to 30g/d tenacity
500~ 1000g/d modulus
excellent thermal-chemical stability

Fig. 15. Melt spinning of NTPs-summary.
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Fig. 16. The liquid crystalline polymer(LCP) structu-
ral model which shows the fibrillar texture of LCP
materials.
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