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Abstract: In this study, the lifetime prediction of fluoroelastomers for oil seals and gaskes for preventing automotive
lubricant oil was investigated using accelerated aging test. The accelerated thermal aging test was performed at tem-
perature of 160 175 190 and 200 °C. Tensile strength and hardness of the fluoroelastomer were analyzed as physical
parameters for the accelerated lifetime prediction model. As a result, the hardness was more excellent in variation and
tendency compared to the tensile strength, so hardness was applied as a parameter of the accelerated lifetime prediction
model. It was confirmed that the hardness gradually increased with the aging time, and the accelerated life prediction
model of the fluorine rubber could be expressed by the Arrhenius relationship.

Keywords: accelerated life test, fluoroelastomer, oil seal, gasket, automotive.

M B

IR ABE AFA, AR, 15 5 O AR FololA
E5A A3 ek FE 3
oL EgE 1y AEe ddos
F7% UehIEE B4 749 39 540 3]
e 7] 220 Yt ol $
BT - SIek, 0 2 379 e AHE
A $2=3F A oAl T oMo U
FTL olef3t BYOE gls) B WFE AFAE

"To whom correspondence should be addressed.
pclee@katech.re.kr, ORC 0000-0002-3725-0412
©2021 The Polymer Society of Korea. All rights reserved.

910

GRE 9 A8 AZE S el ARE? 718
07 BAVYE B4 B el B4 7] a1Fe] £
o] o, & AFoM s EA Ba Y-S B4 LT
2 A B4 vd I 5= 7P AibARl B4 G150
] g ghge] BAE 7H B4 #5715 Zhe v
A Aok 7 TRk 1 %E}

IEE "R i IR AE= AR MY 25, FE

qgri0z B4 st Ao, ol A
P e S AL ) 2
717Vl Ax ARH o7 wAlE|
Les} 17} S olRTEH ol whe} 3
S3e A AL BN 71
| el A7

=03 x|l AdEH+=

el A%
% ol EH?‘;
& AR S 7
B Ao )

].;
>~
n°l‘
EE
(o]


https://orcid.org/0000-0002-3725-0412
https://orcid.org/0000-0002-3725-0412
https://orcid.org/0000-0002-3725-0412
https://orcid.org/0000-0002-3725-0412

7 3t A3 B

483

A3jel] tiet SAE AR st AA AR SR =
& 25 & w3t AdE F838l] Aeate] o 4 H

A Hae] £ o Ze) B ATE YA
2 A8 Bate] Qojxl Aste] thate] A2 S
& Hgsjo] ok BAY N Ak Y RES mE
stk

Al
=

ok

Mz, 2 Aol AMgd B4 IR o]gA BEATEE
VDF(vinylidene fluoride)$} HFP(hexafluoropropylene) & %
Ao, e dgow= 3MA}(USA)91 FE5622Q%, 7}

ZAg0 2= 3MALS] FC2181S W02 A2 ARSIt &
A Ae =AAZE NYCO/\]-(France)A Wollastcoat &2

ARSI 7H2AE SHAI == CancarbAH(Canada)®] MT
carbon A EE ALL-3HTH A4 wig D A)H AL s
SKFEFFONA Al =Fste] Al it

EMEM B4 77 e 7B B4 FUAE, A
=(Shore A), 1A= L HFS A3 FHAEE

MLy, 125°C 2722 MV2000 3H](GE)ZSFENG, Korea)
2 243N o, A== YAY 74 =A(DD4-A, Kobunshi
KeikiAl, Japan)s ARS8 A7 == 1SO 379 74l
w2} =43 om, MTDIAFS] BHs A §A] E 7] (UT-100F,
Korea)Z ©]€3l% 50 mm/mine] =2 38t} H|F2
DT-2020 AH]((GF)HA], Korea)Z =733 T}.
JEESIAIE. AEe] gl 9% 7AIE =4 Mk &
olx7] 93l 27 160, 175, 190 2 200 °Ce] 53¢
A A7bel] w2 ZF AZo] AAF T} AL o] WaleE =4
Shck. ol 91 wahue welste] G P& 24

A

o
-

13
seal
Temperature : 175 °C
2 ™

1
seal
Temperature : 160 C

e
:
= = 1335
' 8 B..N sBsuzoedn [ Qowx‘zm o | P
§ [Bloss - Eons (RO, =2 oss 1l
G0 = J L} B80205 10| ™ o3
ey
=
3 9
S 9
8 8 : <
0 500 1000 1500 2000 2500 3000 0 500 1000 2 1500 2000 2500 3000
Time, t(h) Time, t(h)

339) 55 o

|\

| st A 911

Table 1. Properties of Fuoroelastomer for Oil Seal and Gasket

Properties Oil Seal Gasket
Mooney Viscosity (ML1+4, 125 °C) 61 84
Shore A(Hs) 74.35 69.45
Tensile Strength (MPa) 10.55 13.97
Specific Gravity 2.04 1.83
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Figure 1. Statistical analysis (Box Plot) of tensile strength of fluoroelastomer for oil seal.
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Figure 2. Statistical analysis (Box Plot) of tensile strength of fluoroelastomer for gasket.
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Figure 3. Statistical analysis (Box Plot) of hardness of fluoroelastomer for oil seal.
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Figure 4. Statistical analysis (Box Plot) of hardness of fluoroelastomer for gasket.
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Figure 5. FTIR spectra of fluoroelastomer for gasket thermally
degraded at 200 °C.
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