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Numerical simulation of molecular orientation in viscosity measurement of nematic liquid crystals
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Fig.1 Calculation range diagram of parallel plate type

Table.1 Calculation condition
5CB 8CB
5,10,30,50,100[s 1] 1,2,3,4,5[s7]
0,10,20,30,40,50,60[V] 0.10,20,30,40,50,60[V]
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Table.2 Material constants of 5CB and 8CB

5CB(25°C) | 8CB(34°C)
Leslie Viscpsities [Pa - 3]
0 0.0x10° 48.27%10
a -86.0x107 -7.192x1072
a3 -4.0x10° 4.342%10
ay 89.0x107 5.859x107
as 59.0x107 6.353.x102
@6 -31.0x107 3.502x1072
Elastic constants [N]
K, 6.37x107"2 1.461x107!
Ky 3.81x107"2 0.705x107"!
K; 8.6x107'? 1.94x107!!
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Fig.2 Color diagram of scalar change

=) < < <

o
S S D WD LD

[mm]

(=) =] ] o]

o
O NO LD D LD

[mm]

Fig.4 Liquid crystal alignment direction(5CB, =30, V=40)

z [mm]

=1

5
=0s

0

0.5
=l1s

0
0.5 =2s

0
0-5 =3s

0

0.5
0 _J t=;4s

0 12.5 r [mm]

Fig.5 Liquid crystal alignment direction(8CB, v=1, V=0)
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Fig.6 Liquid crystal alignment direction(8CB, v=3, V=0)
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Fig.7 Liquid crystal alignment direction(8CB, y=5, V=0)
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Fig.8 5CB viscosity(j=5~100, V=40)
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Fig.9 5CB viscosity(y=30, V=0~60)
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Fig.10 8CB viscosity(y=1, v=0)
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Fig.11 8CB viscosity(y=3, v=0)
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Fig.12 8CB viscosity(y=5, v=0)
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