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Method of Measuring Nematic LC Rotational Viscosity
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Abstract: This paper introduced several methods of measuring rotational viscosity of nematic
liquid crystal, and analyzed the characteristic of each. According to the method of transient
current, the rotational viscosity of nematic LC mixture has been gotten. Through improving
the method of measuring dielectric constant Ae of liquid crystal, rotational viscosity of LC
mixture can be measured exactly. The changing line between Ae and rotational viscosity have
been measured. A method for calculating the rotational viscosity of LC monomer was sup-

plied. The relations of rotational viscosity and dielectric constant of liquid crystal monomer

with different structures were summarized.
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Fig. 3 Principle of transient current method
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Table 1 Dielectric of LC material in different kinds of cell
14000-000 14000-100 14200-000
FA%
Ae 71 (mPa « s) Ae 71 (mPa * s) Ae 71 (mPa « s)
7.0 pm VAT & 20. 06 494.9 20. 22 538 18.50
20.0 pm FAT & 18. 26 113.7 18. 28 113.9 18.08 111.4
5.0 pm JCHUE & 25.91 1381.0 27.01 1500 25. 69 —
K2 geRIERAARAERREPNESHNTBEL
Table 2 LC material GG-321 in different kinds of cell
A% G ey = Co/Cy e, =C. /G Ae=e// —e. r=A»Ae/e,
7.0 pm AT H& 120. 4 19. 74 5.71 14.03 2. 46
7.0 pmTN & 136.3 20.07 5.69 14. 38 2.53
20.0 pm AT 4" 14. 61 18.01 4,94 13.07 2. 64
20.0 pm JCHUIR] & 95.4 22.01 5.69 16. 32 2.87
5.0 pm JCHUN & 183.5 23.70 5.96 17.74 2.98
7.0 ym FEH A& 131.5 21.21 - - -

* 20,0 pm SFAT &N E A E T, 20,0 pm FEHR [ & A &
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Table 3 Rotational viscosity of LC material

55 e e . e R/

( mPa « s)
TFT M 1 EAME 7.4 10.7 3.3 102
TFT b 1 W08 7.4 10.6 3.2 101
TFT g5 2 EAMRHE 6.9 10.3 3.4 100
TFT & 2 %4 6.8 10.3 3.5 97
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Table 5

Rotational viscosity of LC material indifferent temperature

BRI 1(10%0)

BRI 2(10%0)

TEFT-1

HE/C

MHCE B BEFEENE/(mPa - s)  AHCEEC BEFEEIE/(mPa-s)  MHEEE EREE/ (mPa- s)
60 4.12 32.4 4.25 30.0 — —
50 4. 64 42.9 4. 84 40. 2
40 5.11 56. 3 5. 40 55.7
30 5.61 79.9 5.95 83.0
20 6.19 119. 2 6.55 130. 3 6.5 127.7
10 6.68 198. 6 7.06 213.8 — —
0 7.20 343.9 7.66 412.1
450 CRAAS B, XTI B .
4000 eI 1(10%) e FAR AR IR A
I SR8 20°C 1 43RG 1 O 9 e
i o250 H XL AE 20 R, 10% 19 KW 145 90 %6 iy
% ?gg TET-1 {RE RS2 e #E BB R 119. 2 mPa -« s,
oo 1g119.2 = 0. 1lgx + 0. 91g127. 7
50 THEET X=64.1 mPa » s, ke IR
425 484 54 595 655 706 766 i 1 TR REE R 64. 1 mPa » s,
As R 7 AL A T B 2 7 20 °C B
5 WORL BN HLH RS BE R R A9 SC R BEREPEAE N 156. 2 mPa « s,
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