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STUDY ON LOW FREQUENCY INTERNAL FRICTION
AND DSC MEASUREMENT FOR THE PHASE
TRANSITION OF LIQUID CRYSTAL CARBOXYLATE

LIU Yongsong* SHUI Jiapeng
(Laboratory of Internal Friction and Defects in Solids, Institute of Solid State Physics,
The Chinese Academy of Sciences, Hefei 280031)

ABSTRACT The phase transition of liquid crystal trans—4—(4'—propyleyclohexyl) phenyl trans—4-
butylcyclohexane carboxylate was studied by Low-frequency internal friction (IF) method and DSC.
The results showed that the IF peak is associated with phase transition by comparing the two active
energies. The mechanism of PTIF is due to formation of phase interface.
KEY WORDS liquid crystal, phase transition, internal friction, DSC

H B TARRE P REd = AR BT B JEMTEE (TBA)! 32 406 PAE SR BT FE T8 B B 41
B RIS, METFRRNETEE R RS 6~ XM DSC ML R B B S A A2
T B TRARSEHHIR 4 TEAFRCEFR (4~ TE) FCEEBER trans—4—(4"- propyleyclohexyl)
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GREiE EH1 P« SHOARENERANRSRENCREZ ERANEE b AEERRE
B ERE SRR R R SRR X R 2k, 7E 54 CM 93 CHFME. WA REDMENWE (DSC) 7E 55 THI
96 CHBMEAIE (B 2), HHIXN TR (K) ZLEHAME (Ss) M Sp ZILMAM (Sa) HAHZE.
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Fig.1 Relationship between Low frequency

internal friction and temperature for
the copper rod(a) and the liquid crys-
tal trans — 4 — (4’ — propyleyclohexyl)
phenyl trans — 4 — butylcyclohexane
carboxylate(b)
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Fig.2 DSC curve of the liquid crystal trans—

4—(4’-propyleyclohexyl) phenyl trans—
4-butylcyclohexane cafboxylate
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Fig.3 Low frequency internal friction (a) and DSC curve (b) of the liquid crystal at different

heating rate
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Fig.4 Relationship between peak temperature of DSC (a) and internal friction (b) and the

heating rate for the liquid crystal
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Fig.5b Relationship between internal friction

and temperature of the liquid crystal at

different frequency of vibration

£ F X W

OWR, WER, WHEER, 20, 910(1964)
V.S.Postnikov, Nuova Cinento, B33, 1125(1976)

© 0 N O CtA W N e

H.E.Kissinger, Anal.Chem., 30, 2129(1982)

ElT, BES, # A, D@ ERREER 7, 1(1963)

J.X.Zhang, P.C.W.Fung, W.G.Zeng, Phys.Rev., B52, 258(1995)
J.K.Gillham, M.B.Roller, Polym.Eng.Sci., 11, 295(1971)
D.Samatowicz, J.de Phys.Colloque, 48, C8-525(1987)

W.Brostow, D.Samatowicz, Poly.Eng.Sci., 33, 581(1993)
J.8.Zhu, M.Gu, Z.M.Sun, Z.F.Zhang, Phys.Stat.sol. (a), 125, K53(1991)






