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RELIABILITY PHYSICS

Electrical Resistivity of PVB
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Electrical Resistivity of PVB as a Function of
Relative Humidity
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RELIABILITY PHYSICS

Electrical Resistivity of PVB as a Function of
the Variable (RH +t)
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RELIABILITY PHYSICS

Generalized Hygroscopic Behavior of
Polymeric Materials

CONTENT IN POLYMER

ABSORBED WATER

V, ATMOSPHERIC WATER VAPOR PRESSURE, mmHg

6 b @

SATURATION WATER VAPOR PRESSURE (VP)
AT INDICATED TEMPERATURES t (100% RH)

RELATIVE HUMIDITY AT TEMP. t - VNP(t)
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RELIABILITY PHYSICS

Electrical Resistivity of FVB Versus Atmospheric
Water Vapor Pressure (Absolute Humidity)
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RELIABILITY PHYSICS

The Basic Equations

SLOPES OF p VERSUS V

Sity=S exp{%;

SATURATION VAPOR PRESSURE

'} (t) exp } R%{

RELATIVE HUMIDITY

1 (i) @hew |2
RHt) = 100°VIV 1)« ¥ = (55) (RH) exp

RESISTIVITY AT 0% RH

pit, 0) = py exp {%”T—}

(R = 1.987 CAL/DEG-MOLE)
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El = 9.23 KCALS/MOLE

Vy * 1.031°10° mmhg
E2 = 10.41 kcals/mole

%" 453.05 OHM-CM
AH = 11,243 kcals/mole
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RELIABILITY PHYSICS
Derivation of the ‘‘(RH+t)’’ Variable
I plt, V) = plt, Oexp {-Stt)V}

) 2 pt, V) = pyew {%}exp {-st)v}

+t AH

3 Lnot, Vi = tnpy+ 4 -smv
Vo
—sV = 10 ‘RH)engRTs
E
—St) - Sexp;er}
s v -,
4 Ln pt, RH) =Ln po+% ‘1’000 exp: — %(RH)
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Derivation of the ‘‘(RH +t)’’ Variable (Cont’d)

s.v. (E -E
5)  Lnpt, RH) = Ln oy + oAy - Oloooexps IRTZI (RH)
0 RI, l {
DEFINE
A * Ln py + AHRT,
2
k, = AHRTS

SV (55|

Ky " 00 &*P) Rt |

t -k, (RH)

6) an(t,RH)'A-kl )

—— k

= (11, 243)/(1.98N) (273)2 = 0.0759

1
0
—k TEmp. %
0.0548 36
0.0584 40 ‘
0.0619 50 :

7)  Lnpt, RH) = A-ki(t+RH)
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RELIABILITY PHYSICS
Least Squares Analysis

e Lnpltt, RH) = A - k.t - kZ(RH)

1
o A = 25.9468

e k, = 0.08033

1

. k2 = 0.0568

2
. k1 AH/RT0

o AH = 11.89 kcals/mole (FROM LEAST SQUARES)

e AH = 11.24 kcals/mole (FROM DATA CURVES)

elnpt RH ~ A -k

. kl/kZ = .44
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' RELIABILITY PHYSICS
Electrical Resistivity of PVB Versus
the Variable (1.414 t-+RH)
1010: T T T T :
= ]
, S F ;
o
<10} 3
= f :
> N 4
- L 1
(%]
m -
[«'4
3 10°% :
£ x F ]
o [ )
o=
Ll =
107 L 1 A i A
80 100 120 140 160 180
: 1.414 t (°C) + RH (%)
:':'-”
4
§ 245
J'"A.w v / e




