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Deterioration and Life Assessment of Rubber Elastomer on
contact to Fuel-II
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ABSTRACT

When rubber elastomer has contact with fuel, since the component and additive having low
molecular weight can flow out, the physical properties of both elastomer and fuel could be hindered.
In order to predict the life of the rubber elastomer, this study is to determine the change of weight,
thickness, hardness, strain, and compression set as mechanical properties of the sealant rubber O-ring,
which was dependent on volume, temperature, and storage time of the contacted fuel.

We also determined purity of fuel via GC analysis and measured gross heat of combution. The

results could be used as a reference to evaluate the life of the rubber elastomer.
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Table 1 Determination of physical performance
change of rubber O-ring after Storage test

130%/ NBR, % FCBR, % ORAR, %
05701 | AL | 100 | AL | 4 | 1L | 2L | 52 | 1L | AL

FAWsE| 78 | 233|158 |22 | 22|32 | 18 | 05| 32

I 83} | 156 | 360|116 | 55 | 62 | 63 | 14 | 47 | 67

1

AWk 38 |43 (20|12 | 15|13 |10| 09|10

74=ris} | -187|-22| 169 | 51| 54| 48 | -95| 84 | 81

A= | 736 | 687|406 |-106 | -114| 92 | -12 | -34 | 06

A& |614(-689(-734] 91 | 15| 1 | 231|236 | 386

A5E | 370 | 455 | 473 | 208 | 204 | 211 | 07 | 25 | 258

FCBR, % ORAR, %
€ | L 100 |20 | AL | 1L | AL | A | 1L | AL

FAMASH 157 1331 (200| 50 | 45 | 43 | 85 | 56 | 56

Fawsh 390 | 411 | -11 175|105 | 63 | 446 | 158 | 92

FAWEH -10 | 87 [-10] 14 | 21 | 16 | 08 | 12 |01

ZA=Wsh 39 | - [17.3 42| 04 | 53| 60 |-155] -32

A= 681|-77.1|-70.7|-149|-170 | -171| 6.2 | 29 | -57

A48 |-701|-876|-679| 22 |-84| 1 |246| 37 | 151

AEE |41 | H5|409] 191|219 | 03| 246 | 205 | 217

FCBR, %

FAASH 118 | -15| 74 | 05 | 01 | 18 | 20 | 34 | 20

Fosh 171 | 135|128 | 7.7 | 54 | 60 | 66 | 74 | 120

FAWEH 58 | 57 | 68 | 13 | 13 | 15| 27 | 18 | 22

ZAE=Ws}H -163|-374|-267| 64 | 60 | 7.1 | 68 | 64| -72

QA= -778| - |-611|-180|-180| 186 |-108| 40 | -86

A4E | 73 |-366|-731| 13 | 21 | 19 | 208 | 229 | 257

EE (313|372 | 484208201187 240|211 | 211




NBR, % FCBR, % ORAR, %

209 | S| 10L | AL | A 1L | AL | A | 1L | AL

FARSH 86 | 115 29| 23| 18 | 18| 37 | 11 |08

Fowsh 115 64 | 75 | 70 | 60 | 54 | 88 | 66 | 51

FAWSH 35 | 12 | 12 | 16 |09 | 11| 20 | 08 |01

74=Hs} 25 | 56| 08 | 7.1 |-238| 7.8 |-10.3| 96 | 96

A= | -728|-711| -721|-235|-22.3| -22.1| -17.6 | -11.0 | -10.9

g |-T18|-762|-774) 09 | 1.3 | 43| 64 | 27 | 291

UASE 419 | 429|503 | 233|236 | 246 | 272 | 274 | B4

NBR, % ORAR, %

€ | 5 | 1L | AL | AL | AL | 8| 1L | AL

FAASH 233 | 217 | 238 | 24 | 16 | 31 | 27 | 25| 30

s} 300 312 (316 | 54 | 93 | 45 | 54 | 63 | 32

NS 56 |66 | 67 | 12 | 13| 13| 11| 10 | 12

ZA=HsH 21 -112|-265| 38 | 43 | 33| 34 | 48|33
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Fig. 1 Chemical structure of NBR(a) and FKM(b) rubber
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Table 2 Purity of Fuel after Storage test

Az -778| - | - |-142|-250|-169| 08 |-103| 46 oA @
5 T3 L 0
ARE (1502 - | - | 22|-11] 02 | 180|159 | 209 T 5L 10L 20L
=B | 613|499 | 546 | 63| B7 | 27 | 345 | 03 | 69 2M 99.108 99.131 99.128
255 AM 99.140 99.128 99.130
i 6M 98.738 99.140 99.150
Table 1o w3l AFAFA= 130=00A oM 99.144 99.129 99.115
0519 2E 47ML7A 5L, 10L, 20LE A9 705 AM 99.122 99.130 99.141
_ B . 6M 99.152 99.131 99.153
AABDE & AAsE 1 E Q8 33F9
1_"TJ4 _Ea"m» 1;’ AT 27 33 2M 99.144 99.120 99.109
EH_?} %Aé é@x] %ﬁ’%‘:’é‘ 14—E]—LH91E}- 100% AM 99.123 - 99.128
NBR 1¥ Q&9 A Azt Aol o} 6M 99.172 99.130 99.175
. L = 0.5M 99.176 99.106 99.147
242 W] 3 E3] 130=
2 2R dskgel AAl vEuH 53] 1.0M 98.600 98.071 99.167
oA 0571 At Aoz JAZAE, AFE 5 130= | 15M | 98812 99.140 99.158
o] W37 60% °)Ae #HE YEd Iz Utk = 2.0M 99.136 99.146 99.119
=] olo AT o 8lo] 93 Al 5]
JeA] S A== 279 I3yt AeA e w3 4 A T dme EwAge Z=4d)
Yoh a8y BAA ¥ 23 FCBR 233 o Table 301 LFEM 91T
able .
ORAR 239 796 Azte] 7Azts} Foa 7 .
A A Bw S So MBS WA Table 3 Determination of Gross Heat of Combution
o T T e e T after Stroage test
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s zo] oo 7]0lE= Ao T NBR ILEE 130% 10.68 10.68 10.68
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