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Water Vapor Transmission for T800/AD6005 Based
Composite Motor Case

Myung-Kyu Park”, Baek-Neung Ryoo’, Young-Bo Choi’ and Young-Dae Doh’

ABSTRACT

Water vapor transmission was tested in water bath controlled by 20T, 90%RH for
T800/AD6005 based composite motor case which made by filament winding method. We
detected internal relative humidity of composite motor case by inserting the humidity detector
through the head of motor case for the study of humidity transmission through the wall of
composite motor case. We found out that this composite material appears the water vapor
flux of 2.88%10%g/m’sec and diffusivity of 7.98%107 mmYsec at 20C, 90%RH water vapor
condition.
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: Water vapor transmission area
. Inner radius of test motor case
. Quter radius of test motor case

O o o P

: Concentration of diffusion material
C; : Average water vapor concentration
between measuring point n and
n+l, (C,+C.+)/2
C; : Water vapor concentration of water
bath
C,, C.+ - Water vapor concentration at each
detecting time in composite motor
case
. Diffusivity
. Diffusion flux

: Quantity of transmitted material

: Thickness of composite motor case

o~ Qg

. Axial length of diffusion area in
test motor case
Q : Quantity of water vapor diffused
in unit time
QL : Quantity of water vapor diffused
through unit length of cylinder
t : Water vapor transmission time
Ve - Volume of composite motor case
WVT : Rate of water vapor transmission
x - Diffusion path
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Table 1. Specification for composite motor case

ltem Dimension
ID(mm) 157
OD(mm) 165
Thickness of moter 4
case(mm)
Density(g/cm’) 155
Fiber volume fraction 60
V(%)
Filament winding. lay u [(90)2/(18)3/(90)4/(55)/
& 1Y UP | (90)y/(55)(90)s)
Thickness of liner(mm) 0.5

Thickness of NBR
(Nitrobutadiene Rubber) | 45
(mm)
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FYstd 7] &3 4eE vlwslirkFig. 2). °]
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YL A7 R 5 F7A, F dAAE R
9] FEZ71L 90% RHelth

t0.5 liner t4.0 NBR Insulotion

Notes
1lnsutotion : Silico filled NBR
2. Liner : Urethane base
— Costing by centrifugol method

Fig. 1. Composite motor case which is used in the test of water vapor transmission
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Fig. 2. Disected sampie of composite and steel motor case for confirmation of water vapor
transmission.

1: Composite motor case 2: Humidity sensor
3: Desiccant 4: Humidity indicator 5: Vinyl cover

Fig. 3. Humidity controlled water bath which contains the composite motor case
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Fig. 4. Water vapor transmission of composite motor
case in the water bath of 20°C. 90%RH
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Table 2. Diffusivity of TBO0/ADB005 based composite motor case

. ‘a Absolute humidit, Water vapor flux
Total storage | Relative huridity | 45000 O | from water bath to| | Diffusivity,
bath at measuring | composite motor ( Achor Fisleo—s inside of composite 2

1 n Aner ! motor case, F D (mm®/sec)

point t. (hr) case (Hy, Hnn) gH0/gdry air) (g/m’sec)
25425 — 127 — 129 1.905 — 1.935 3.210E-9 8.438E-7
2685.0 — 129 — 133 1935 — 1.99% 3.828E-9 1.079E-6
29240 — 133 — 135 1.995 — 2.025 1.458E-9 3.864E-7
32385 — 135 — 137 2.025 — 2.055 3.812E-9 1.013E-6
33585 — 137 — 143 2,055 — 2.145 1.791E-9 5.115E-7
41245 — 143 — 144 2.145 — 2.160 1.386E-9 3.720E-7
42895 — 144 — 147 2.160 — 2.205 2.030E-9 5.464E-7
46280 — 147 — 155 2.206 — 2.325 2.817E-9 7.637E-7
52780 — 155 — 156 2.3256 — 2.340 1.642E-9 4A80E-7
54175 — 156 — 16.2 2.340 — 2.430 3.595E-9 9.857E-7
57995 — 162 — 166 2.430 — 2.490 3.175E-9 8.766E-7
6083.0 — 166 — 17.3 2.490 — 2595 2.781E-9 7.138E-7
6664.0 — 173 — 182 2.595 — 2730 6.142E-9 1.728E-6
71255 — 182 — 183 2.730 — 2.745 5.879E-10 1.666E-7
73895 — 183 — 189 2.745 — 2.835 3.624E-9 1.032E-6
7768.5 189 2.835 4.303E-9 1.248E-6
Average 2.883E-9 7.984E-7

ts (hr) : Total time in water bath, H,, Ho-1: Relative humidity, %RH,
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each detecting time
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Fig. 6. Water vapor flux of T800/AD6005 based

composite motor case at 20°C, 90%RH

condition
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