n
2]

5 5 5 H iz 5
stzdwislel T WTFAMS 28t IFEES s8%t 1 ¥
oo &
L =B gEAe AEe wRnTE a8 192 vl

Sol Be FR7 Yok 2 /15e 2 Iz

AEa) Agd] BHH FF AFFY HE L FHE X 1%1(111171%, Azdoghee] Mg 3
oez 9 3Rz J3¥e E 19 YA Agel AA(ERrE) AEHe] AEA (A7)
puRzel Az}, A¥s € AFE WY TN F )2 Yehd § Ak old slFel FEsE] U
2o g2 9 ¥ %—‘?—6}94 %7}7} ST S g o YARRE }Eae] ASA, $A, 2ES
o, o] Wl AAEAte] FHEAR e BEe W o] gl 718l "t
T Y F7E a7HL ME Agtoltt. 1] w 2.1.2 W4rnexyge S&72 &3
g nRAsE Ugd, JaesA, w924, &5 HATEARE dudoz AADF(NR)7F &
FPELEA ] gato] 2 FH I Qith o|2F A o] Mg Qled, SBR(AHAFETALT),
o] AN e Y8 nF BES FY oldo= BR(ZEIADR) & AQnTY B Bol
AA 2ol Ael simulationg F3 FH7P7E o] F ALET Y1 9% AMgEHE A5E Al §idh o
Ae2 a7sa gt Bl HEE B F 23 daA nRE WaAde) o Aol U H
#o] RES YTAY 2 AR EF 54 AP Z Y gAe] 87 EE SA4dA 1 BErE 8 T7EHE
g Aoz @ Zud 54 FHrilA s sy WA IR = FEvlelzd U EY R (H-NBR)
& 2712 3= Hrpl Fad 87ER e 2 7} AMgE| = e
Holt). B3] T2, 92 4 T B4 71 ol 948 AFRY Al 87HE "RREY
52 o438 FHrt 7l&ee] o] 27T AUt A %—aHoﬂL IR(FEnF) 7 AHE 7= 3t

RS E& 7 B4 9 W& 371F3de 7L
A7) B AP E deviced] AHSE =
2.2t REY 87AIE W B%EY

ol dE

1986 <lskRSIT SSREST(FIAD

1889 London School of Polymer
Technology, The Polytechnic
of North London(PNL)
(ZEHAD)

1986~ AUAEH HPATL ¥FE

A ARATY A

2.1 ¢Eng

AEe AR E AR ST (A
T 2894]) 2 2EEA B¥E FFoRM 2
ZzgAo) ol Uk Tolfi= AEAke de-
sign ot} A7 53 vBo] A Ee vAH T
o] AEAE AYd= £43 7|Fo] H7| HEolth

2.1.1 #Zxin2e 7l

The Trends of Automotive Rubber Parts for Environments and Durability
A A5z A E T4 (Seong-Hoon Lee, Polymeric Materials Engineering Team, Hyundai-Motor Company,
700, Yang Chung-Dong, Buk-Ku, Ulsan 683-791, Korea)

344 Polymer Science and Technology Vol 10, No. 3, June 1999



B 1. AIERe| S50 02 DR 22 2 12MEo| ga
£

& EARe 3%

AEA 5% |LPES .
 nmor e - TPE 9 2439l ol 98
vy |23 FES 2RA T A BEAL, S2TTRE 5)
FASE(ABS, JoH)
128 > ¥ TeBIEA A
iy B¢ Asaed A7 e Mg MR AR
A=A A - AR A& 1735 —a aq;} Xf; ‘;“:_;T
- weather seal?] seal’d 34 Te "
- % w3le) Ay
FECEDES o o 2x gl =
SoheI B AT |5 AR e o
JHLEE 74 =4 = e
L [delZel e AR AT TPES!
AR ARE N | wamae) 47, 4 Waraz, A A
polymerZ7¢] €, 4 leveld] 3
ZA 3 & #HAgg F (ZA13 54 polymer?] &)
A £
s e/aNaRe 4 = OEaA, AESAGAS TEAE AU B9
A cost 3} AL 89 *gradedt (=354 Bl Alg 4 =)
E2s 22 (2R 2 A%) Wi 8 B3
maintenance free W74 A+
dasEdd | (A Boblee) T AP, EARIES B
AEBS) 24 W3 2k AE Ao gy |F D BT R (polymer RS 22)

—
o) || JU
N K ‘Jll. -
el
. HYDRAULIC ENG.MOUNT CONTROL-BAR T TIMING BUMPER
L B EXHAUST MOUN b
HYDRAULIC ENG.MOUNT: : HYDRAULIC TENSION
bl LOCK BUSH
=5 3 R
m- B Ylixg 7|
STRUT MOUNT J . P> ) Y
B, i SPRING SHEET
55 = ]
-
BOUND BUMPER BOUND BUMPER
TRANG-BEARNGBUSH 219 ENGMOUNT i E“GMW“T CENTER BE/RNG SHOCK-ABSOBAR VEMBER MOUNT ~ UPPER MOUNT

a8 1. NEXS Wrne,

diaphragme] ALEEIZ 9Tk 2 IRE 7hgel 388 mEsidel Bk
2 W % el AL 2 Gl oA AgEE BALTE ¥e WEH] &
7] WA A AldE PARTY A BAE g7 @ed HA%H dudzzudddn?

TEXnEtn 7| A 10835 19999 6Y 345




(EPDM)7F %ol AMH3 Ut 7|4l REog
E A AL muffler hanger’} =0 43 &
# glo] 4 EPDM& AMg-sla 9it,
oMy MAuFAEE I A 54 2 87 FF
o wel o] YT EXZ o3l HAH3I
AHg-Bled o gt

213 $XTEME| S

2131 58 8Y

PR a7 FH EAE vudr] AstdMe
a8 29 FAIE 2PZE o] &5 A sith A=
£ Hrlse REE vehle &S el
I, 712 A 7159 I=Y 24 54& =Hy
Wt

£
il

it
2
=
)
™
P
im
2

I
2
=
o
X
A,
_‘;'h
rlr
N,
ol

o e &
e
2L e

ol
o
ki
N

i)
ox
Rl
2
X,
H
o
>,
N,

Ir
flo
Hir
X,
<)
A

(R

-

AR
A 7] Astdx e A SA4E
ZEH o2 AvlEE W Ful&d
#A 5] a7drh
a2 A B 7= Fuledt 24 540 A
X ] A

N

o
¢

=5

fo 2 o &
o to
4o

2

A GALYY wheE % AojRe) AleE
7} 8ol Auso] AMgEl ST

JALYY AZrkeEE T2 30 FAL o] 2%
o] YAz} R Fot omad s 3

& §28 B4 947 Enste Aol 28 dynam

ic dampers] &3 ofs) T AT R o)
& 2¥sgn. ANBYY AArheES) A8
DFAHRE WELAAY] 5% Aol e 7H

0

6 T T ]
@ Single oriffice

5 [T} Double oriffice
N Yo HEn
4 .
2/ 1
i
oy

ok

&\

[~

AZYHYS (Y -ESAH])
N w
[

Qi
LD @

1 *

*

0.2 0.4 0.6 0.8 1.0 1.2
Loss Factor

38 2. YRR SEMMAP,

Main D&
Fo
Oriffice
2oy
Diaphragm.

Plate

Diaphragm
LEN
Foy

Main &

Oriffice

7] W& M2E aEzie] sdo] g FE T Q.
2.1.3.2 LA
T At A 83 2o WA Pk o
= WRAF Ad & A& A S Y= v 2
e 4 dade vize & 20 BASET. 2
23 Al B o] Asle WRANRY g 2] Z

Polymer Science and Technology Vol 10, No. 3, June 1999



E 2. XISXe| LSy st 27U

I 3. Z5l=l 20l°] Low Evap. Emission T#X|&&H
(LEV-TI Evap.)

A g ) W3l AR

1243 A | Engine Mount Hydrocarbon Standard

A2 Yas} 179 | Rubber Mount Running Loss Three-Day Two-Day

AeFdZ7|7ke] A4 | WEA |Exust Mount (g/miles) Diurnal+ Hot Soak|Diurnal + Hot Soak

A7ATFA g4k | Exust Dynamic Damper &/mies (g/test) (g/Test)

2 9] A2 Q7 |Center Bearing o s 0.05 0.50 0.65
8N asge) | (aaien | (#Aa:en)
Useful life 7+3 : 104 /100,000 miles— 1513 /150,000 miles.

}

it on)g ST, ol et PRaRe U
el 277} oFF BolL Qe B3elnt
ARTRTE YIYo S5 G
Y, ol7A HARRE ASST Ui olft o

ru&
P ox ok
ox T

x
15 ®Be

li‘

7 2o F Ug48e gout ATy F4
Wradel Hojx|al, AM-2E(-30~100 TC)ellA <]
RS dg% ZHEJ} gitks Aot = A
A7 hg e g el ¢l A W¥e
o] 42 AFAEE glrke Aotk A7A Y
H1 e WEtdaRy e Adnry vin
TEE X3 WHE FAoE Y] Uk
detg oz fF 7Hie 75 Weg 7 o z2go
AutsE #AE Aok AT o7 100TC
o

T Ao} g ui%*é—% 7 g2 AHH
I gk 2v 35 A8 WDdol 120TE de
B Adneare WA Aok

33

oy,
I o
N
5%
ﬂ
o)
_QJ_:‘
o ¢
3 A
o
2
L.
ox
rle

8

st w8k 2 452 sholch xazvg%

98, 718, 84, 27 $989 o

2] el 2719 AAYE BE W
ot

02(‘-‘:
=,
a2
L
on k&

2
2
i
2
ot

_\<,>L
mlm
'
It
z
lzl
_VH,
st
i)
X e
i o > ok

aF —‘8—°“—’lixﬂ7} %3
E%E}O% HHA o A& «l ‘7!] atod of
2

ST mlm

&
g

ot

rlr

ox

)

b

i)

il
o of
o N oo
My ok alo

PR e e J—-T*“FC‘" Hls] 71Eg
T3 V287 2A8A ARREE Hdd 2 *}%
=34 2 87 F4¢ TE8] AESA ALde
o] 2831 wIF @EoR A ArHn e
AR E dZske AL 2FA PR gt
AR 4 ZF AFE FAA e sfge] FAld of

DEXNET 7|2 A 10 W3 5 19993 69

¥ 4. 20| Low Evaporated Emission & 2{F1H

— LEV-T Low Evap. Emission
C A H8EE

2004 5] #of Adxbe] 40% AIRE
2005 £0] d@e) Axte] 80% AN
2006 50| g A xte] 100% A9

FolAo}l 3t & thzbAQ)
o] o] FojAo} gt
3.2 Hosef®
3t B g fgel S vtk Ald o
7] 9% =BE0] o]RoA 1 Qlom AT 1L
3 2 A7 WF BEd OE 29 AL F
i 3te] gopErt
3.2.1 EZAAHIE IS HESA JHUSEH
7319l low evaporated emission A (Z%7}x

A g7l AE =HEo] B o] FoiA]

Z3}o) 93t compound

I JE Bopt A& 34 Fopolth 1 A @F
2 FHQ T A sl E 3, 491° FAIEA .
AR Fr ?Hﬂﬂ A 7128} 80% A3t
A fRrEe] ZHrlAE 98 line ¥ tank 59

vapor permeation % A8 2 Vapor AZHLe] &
o) F&d Y3 Aow dHA U, 53 4=e
38 d 8o W3 permeation rate= Z7gcia &
A k. of# 3 A3 ¥ HAE UE3] 4
sledx = HA ke permeatxona% zero leak7} ¥ Q
3}7) W& HA3 HdA 2 process controlS £3
leak o'}g o} dr}. EF FEF FFHA= BE
B 9 assemblyo] thdt A3 A)E H] 2 leak
7 FEE BAES a7 T Ao

E 59° ARATN AHEE 4 AR dsFEH
ol tsled FAEIAT o] ASTM E96-669]
H7]¥ Thwing-Albert cup& o] &3ty 2z} Aad
A 2AE ARFHIE S gdsHh o
VNEom ZtF A8 329 MEe] WPH I 9

o 4

‘

i

347



I 5. Permeation Rate of Various Materials on Fuel C and Alcohol Fuels

A B Permeation Rate(g/m?/day)
Brand Name Composiotion FuelC | FuelC/E10| FuelC/MTBEL0 | FuelC/ M15> FuelC/M50 | FuelC/M85

23°C 23¢ 23°¢ 237C 23¢C 23°C
NRR(33% ACN) |nitril rubber 669.00 1,028.00 682.00 1,188.00 994.00 264.00
HNBR(44% ACN) |hydrogenated nitril rubber | 230.00 553.00 271.00 828.00 628.00 211.00
FVMQ fluorosilicone 455.00 584.00 6.00 635.00 562.00 261.00
FKM(65% F) fluoroelastomer 2.60 14.00 3.00 60.00 119.00 149.00
FKM(66% F) fluoroelastomer 0.80 7.50 2.00 36.00 74.00 55.00
FKM(68% F) fluoroelastomer 0.70 410 1.00 12.00 23.00 7.40
FKM(70% F) fluoroelastomer 0.70 1.10 3.00 2.80 0.90
Teflon FEP fluoroplastic 0.03 0.03 0.03 0.03
Teflon PFA fluoroplastic 0.18 0.05 0.13 0.05
Tefzel ETFE fluoroplastic 0.03 0.05 0.20 0.20
Nylon 12 plasticized fuel hose grade 6.00 24.00 83.00 90.00

L

L

v} $2 zero evaporated emissiond 7] 9

sl BALT GEuCE 1T B4 X9 2¢
o 1@ A% F29f gl B A7 gk
$¢ B9 B25NE o9 o 50] v, tetrall

uoroethylene(TFE),

hexafluoropropylene(HFP),

vinylidene fluoride(VdF)& FA=]o] £-§ A8 o]

58 THFE olg3ld W3 2
Al &3l A8 3AE P e
fluorinated ethylene propylene(FEP) 2&
A8 T2Fd 2RA 28 FA3E WY

[e)

2 F0E

EASAT. o)z ARFAHY AdE AE 7e

Aol e7HE dAolth
322 2Mol2S

n2f sARole| S8

A9 Hlgte] K] gAte]g e =A o] H

2 AMgsky gledl, 2 A8} thE chemical re-
cycleo] AF¥ 1 it} = $H,
2 g AEste A= gHelEs
Fo] 4ol Hi Ut
3.2.3 #opEHol gt A0 B
IFF2AE WAE DB bl $E0R
a A ol 8% JE
APAZE 23 = ofF
AFA B8R X% YR|T KAL)
A, E3] spiral X W] AL, batch 7}3dA
A&7 2 WA MY S &2y ¥4, A
4P a9l B7AAL YAl fiber reinforced rubber
(FRR)E AR, AZET € 329 $X3, 32
A8 #HAH3L, oI AL Ay B & 53
APEAe BHE 7 A9 H2 Hegd 2

I R YA, g HF2el AET} o]FolA H7Pd 7 =82 power steering 1Y TAE =
of gt A Hd 1T FFQ] Elojolz doly & 7 Ut Power steering system uje] W¥d4
2 Bl oz gMolFo| AP gl 7|g o g gEel Z7t, A7l T BHEE Ysle 71FEe
2 A9 sealo|u} JAAE 258 EPDME o NBR/CR 32& HNBR/CSM& Masigdort &
E 6. E4TKIE 225t 0 59| M L Ms H|0®8
3 = THV 24 3~ FEP A& 3.4 FKM 32
THV(0.2 mm)/ECO(or CM) | FKM(0.4 mm)/FEP
Z(UA/guE !
TEMR/ARE) | \BR/THV/ECO(or CM) film(0.2 mm)/BCO | T <M(1.2 mm)/ECO
24 R A% g TUSFEP wiapping| o ) vegas BCO 92
—>A74E
A1EH Fuel C 0.011 0.025 0.68
o‘ig_ qu_/H ~ -
© /méj da;) A8H M25 0.24 02 12
Hose(M25) 40 5.0 90
e
xgre uel filler neck hose vapor fuel hose 2 = AE hose
hose
348 Polymer Science and Technology Vol 10, No. 3, June 1999



B 7. Power Steering Hose2| {22! Impulseli—+ Z10}

IMPULSE w754

BHE o ¢ 0~8 MPa
AFRE115TC

Ad A s

Cover Tube  [R7H} WA ZH hrs)
71Z Hose | CR |NBR PA66| = 600
¥ Hose | CSM (HNBR PA66 | sasEEEsmEasEs 3800
A7H7Y #= HNBR
99 Hose CR (05mm)/NER PA66 | nesmasmsm 2700

4 4% 75t 2VAZe s et HNBR/
NBR/CR 52 7]o] o] %A 2lth. 1 4% %
W ol tisted E 79 JERACH

3.3 Weather Strip

Z}E2}8 weather stripe 2}4 & sealing 3=
system© 2 Door, Trunk Lid, Sunloop, % %
23 FEZAA = 5 HolFe FELEA
2 AFAe] stylinge] F7|¥sty oz o]l
designo 29| W3y} dojuin Qlx, AMRZHe] 74
stel= FAl AF el A Sl e T
A FH9 o] a7EHR Y o e F
7172 AsHA(wind noise L AA)E Ho
M Aol o]FolA L Q= REo|)

T A8, 4Pz, AAAGEE 9138 TPE
A& o] AFHoz dojuyn e FELFY
sivjoltt. EPDM#) glass run jointE TPVZ o
Azt 3 daesie] wE 9Ed € A by
Ag olF3da FHZ B9 7]&2] EPDM glass
run weather strip9] FA&E4 2 odg THA
F4E AT, MRS 7IHE TPVE
o] o] o]FolFTh fEle &% AL Foly)
dote) Szl S =He AL wEA AP
TPVE §4 o3 2o Wdos Agse o
239 AT HEol AAdE Brbsstn Az
Q¥ dynamic seald|= 1 sjidto] ojFolx|m ¢J
t}. EPDMe] &5 %¥ ol TPVe iy F
W o 21 hood werther strip $-& 7jdto] o] &
R g2 9t 29 trunk lid weather strip
o o] Jido] FZHFA UAAY A9 &5 gAY U
T} o]2]3t weather sealing A2 U3 A2F Q
TA}S AA system H] & F7t, EPDM thy] &
T8 A%, BH3, BEY AL8A, 53 39
Tol a7=1 o

Dynamic sealZ2 #17]%5& 23} door weath-
er strip #olll& o}F71A] 71&9 EPDMe] /A

DEXA DS Jle A 10833 19999 69

S 53 4ede c15dEe =) A&EH 9
on 1 FolE nEA Fxo WA, /FAL AA,
2 =3} W2 systeme] =91, SFUHE(ENA &

o F)o A o% HEd ¢ slipd HA7HEA
HE, 34 7H &= 2 9% 7R 29X 339
ANHE Tol d+5 dod, ZAAd Heie
ARrE 8 7EAE nEdte] HE e 3o} A
o] ol 01x7]5 7ok,

3.4 Sealing #E

3.4.1 Seal

AEAE ol seal®E UEE= AL crank shaft
oil seal2A 1A= o] 9l crank cases} 3] A &=
crank 3}e] Alolo] = B WA g F
g PAGE 4Qe A AT ABAe) power
train 75 & 7] B3 g} A7 2 Edx
Sl4 7 R9lg WESHE seal $EY WT 57U
Fole =¥o| 7} gol o]Fx1 e Fofo]
th. Power train #F2] 3 @ Fhe= 25|
4 AWA Ae oplske Eols] WEe %
7102 O A% FPAR JBglo] ¥ me
2 olFoiHo} i1 7t ABA ol AN a7
I ok 53] Bujolds 4 109 e 159
mile?] BF& gojo} drtn FAE L QUoh. 1&
Adlxe A9 AR AE STAGES AHE 2
W7, 7t Agzdslo A9 aFRFe] f9A FF
=R 8 o g, deAlgd AdE vHE He
Qe HE ofsf & ATV} 3=l ojof gt

Oil seal & O-ring & AM-froll F¥e ol
Hed 53] dRed ¥ 72 W A A
£ St Hrlske oFFEC W 9L A
A8l system & HAAs}A} dHt. BANF 9
FE WA oA AR 2del K EE
ditiocabamate friction modifiere]] 2]d} A n%o]
73l g A7 o] 2o Bol JAH: Y.

3.4.2 CVJ Boot

CVJ boot= gear box®] £H& wheelz A23}
< 715€ 3= jointe] &8 FHEL = 2Y2E
FAAZIL AA] 2 B §94& vz, desAw
boote] 715 AFdAl XF A< jointe] &g ofy)s}
© F8% 75 g ke BEolth 4 duhEqel A
$L% Fgo] -40~120 C2 A glor},
= dF ARZE inboard bootd] A$- £} 150 E
+ 180 CT7HA] &ePhe 97 o 2 g e &
Hat= B4V AAZ ol gk AgFHoew CVJ

349



H 8. CVJ Boots Mz AFR 0"

Materials 199513 2000
Polychloroprene 63% 47%
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