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A Kinetic Method for Prediction the Service Life of the
Rubber Structure of Marine Hovercraft
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ABSTRACT
This paper can be used for determining the service life and storage condition of
the rubber structure of British marine hovercraft using kinetic equations. It has been
found that the calculated data are parallel with practical indicating the possibility of using
this method for evaluating the service life and storage condition for this product and also

for other related rubbery products.
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(Liadler and Meiser, 1982)
-(TO'X) (Tt) t

.(Avery, 1977)

E” T,-T
log (ka/ki)= 5303 R T71T2]
E” . T,
(E7)

.(Avery, 1977)

logk=1log A - (E”/2.303RT)

T;.
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2 1)
(2) :
r’ (r)
r’ (% 99 — 98 )
0.828 ,0.80 ,0.954 80°C 90
Cm’.DaN"h (k) , 0.960
80°C !
90°C
.(3) (A) (E" .90°C
(A)
( )
* DaN. Cm™ 11
. 2 90°C s0°c 80°C
DaN.Cm - -2
t(h) DaN.Cm 2 DaN.Cm DaN.Cm 2
72 95 93 - 109
96 85 86 90 105
120 - - 85 -
144 68 67 82 90
168 64 - 80 85
192 - 61 78 -
240 54 54 74 73

.DaN.Cm™2 139.0 (T,) *
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k(slope)

Sample /
Cm’.DaN"'h

temp.

Intercept

S.E.

4.8044 X 10 7
90°C

731X10°73

0.994

0.988

3.984X107*

472313 X 10 3
90°C

7.435X 107

0.991

0.982

7.67X107*

1.596101 X 10 °
80°C

731X10°3

0.990

0.980

3226 X 1073

2.77814X 10 7

80°C

74315X 107

0.986

0.973

8.42808 X 10
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3
E* A
(Condition) (K J) Cm”. DaN"' h’!
117.5174 3.825X 10 2
56.59468 6508.845
(4 )

.(Avery, 1977; Houston, 2001)

k =v exp(-AG" /RT), AH” = E” - nRT, K* = exp(-AG" /RT), and AG" = AH" - TAS"

AH*

70 DaN.Cm™

(ti)
)

18

(AH" AG" AS™)

(Houston, 2001; 2001 )
(AH")
107 10" ( )
.(5) (5, 15, 25, 35, 45, 55°C)
( ) ( )
.(5)
(h) (5) (t12=(Tok)")
35°C
(82) 25°C

55°C

(cis-Polyisoprene)

(Polychloroprene)
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(2003 )
25°C 4
k AH* AG* AS* i
(Condition) | Cm’ DaN"h" KJ. KJ. J.K!
9.932X 107 115.03 118.71 -12.342 1.6 X 10 2!
7.94X 1077 54.115 107.848 -180.21 1.2786 X 107"
5
k k
Tem Cm2 DaN"'h' | Cm2 DaN"'h’ t¥ (h) t¥ (h) t¥2(year) | Tl (year)
p- elsell adlele b ol sell b adlele b

( 27; 1% %K) 3293 X 1071 | 1.5393X 107 | 21847084.0 | 46737.118 2493.9 5.3
( 28251(630@ 1.92015X 10° | 3.5982X 107 | 3746701.5 | 19994.01 427.7 2.28
( 29285123010 9.9319X 107 | 7.9392X 107 | 7243573 | 9061.6745 82.689 1.034

35°C R P 0.493
(308.16 °K) 4.624 X 10 1.665 X 10 155584.8 | 4320.867 17.76 (6 month )

45°C B P 0.246
(318.16 °K) 1.9548 X 10 3.336 X 10 36802.97 2156.54 4.2 (3 month )

55°C 5 P 0.128
(328.16 °K) 7.577X 10 6.403 X 10 9494.84 1123.574 1.08 (1.5 month)

.2001
.2003
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