LN £

4 niAE EepaEHolgln EEE IO, O 7)F
2 fuir sttt A ExIFo] o A7l wab
22319 (oligomer) &} TE A} (polymer) 2 WFrx
oh B4 Bl £4% olold 1A PHz EA%
A Sed, BA4% SN DEAE SR Fun
RE2A 1 FFE e OUsch @ 1R A4
JiE-AH(natural polymer)$} A LEZ}(synthetic
polymer) 2 thE¥ =, 48 £7, QA 18X
B 48292, 7Y, 98 o] glon, 214 2y
Hoz fojd F e IEASI. 23y {4 1B
A AZ F 2 AAE2E Aol B8] g o}
F8 7R (additives) 9} @7 73S Fslod "ad
Fell AL ok BF U & 7R ue 9743
(thermoset) ¥ ¥97}4 A (thermoplastics) TEAZ
B37|= @k 433 nERE 71 ¥ 7ka(cross-
linking} 7} doj\} A7pgo] Br7bsdl Ae 3¢ nE
e 93, a4 TEAE BAGEe Badtis
A7Vl FHs A9l TEAE dBET. TP 1¥A

€ Az P AN g 717+ (mechanism)ol| w}a}
272 g & Aot EAEe] 27171 £33 (con-
densation) WEAe} o] WAl A& (step-growth)d|
T Ao olF AEE e 98 (monomer) 7} of
H &34 (active species)dl] 2J8] WHEF o 7 Hzlaro)
Z7V8hz A& 4 (chain-growth)d)] 2] #$-2 &
2+ Utk B3], A AR 9 7)TE 844 £F
o g}, gpelzt, gdole, Sl L g 3 Fo] Y=
o, ¥& DA FR wa) AgEs 84771 99
= ofo} i}

ojty, 7 1o1Ae} o] tigt o] ot A=

TEAE AHA SE(B4 AL)dA nEex(M;
modulus ; BEge] HFx)7t FelHol2%(T,; glass
transition temperature)ol| Ao} Zyok 3 ZelAgo)
231 89, 1 gho] feldol oA gtrTt A E o
2 Zow BAH (elastomer) et @ = Ut} 7| €
qdgdon fEldolexd W FodE tha ofFHAw,
AAH oz tgy Zo] d&diA osld 5 ok &
ol 2R oW 25N TEA Al 59 AE

et bt |
1980 AMedia SFFH () 1992 A2uiEE AH- naw
1987 miE izEd n¥ERH (&b

(HAh 1994 Agdistn A6 - zEais
1990 W= Nz B mE=la (A

) 1994~ Agd Hf- A
1989~ 93 =& (Post-doc) A wAlaA

1991

1994~ @xAr|EdTd 2P
@A) Asjolmel=Hel HYA
744, A&l 2Yzupe

4=E use
1985 Al&digtm g (3i}l) 1966 Algdislw 33T ()
1987  Alguista sSlETH(AAL) 1970  ©|=  Polytechnic insti-
1994 v|F L) FHahFe tute(4] - ukr})

(8} 1979 ¥z ed FHAT
1994  v]= Rensseler PolyTech. A2

(Post-doc) 1990 FApiex slEdTzAys
1995~ #=Zaalrledryd TE 1995 FEgsl)edTs nE

A AslojRel=Ale Myga s R
74 1997~ FZAE7|edTY sl
A EB=Ade Hddrd
-2 YYD

Recent Trends in the Development of Thermoplastic Elastomers
IR Y7led 7Y TR A 80 2l =M ek (Jungahn Kim, Jae Cheol Cho, Soonjong Kwak, and Kwang Ung Kim,
Korea Institute of Science and Technology, P. O. Box 131 Cheongryang, Seoul 130-650, Korea)
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Plastics

log M

9
S.T.

Temperature (°C)
(a)

Elastomer
{Rubber)
I !
log M ; | |
‘ ] i
! Lo
! t ]
, ] ]
. 1 !
' | 1
1 I
Tg
S. T.

Temperature ( °C)
(b)

3% 1. Comparison of modulus(M) of plastics (a) and elasto-
mer (b) in relation with service temperature(S. T.).

24 ol d & & Rolth. TER A}&(chain)e
ol 54 2% oddME 2% 7% (vibration) &%
7 7FsEie, 3 o)A E Al Al Hd &
(rotational motion)o]\} HE +% (twisting motion)
ol 7ted 2EE FHoleE Y & e Ao
o}

$2l7} 98] €3 U 2F-(rubber) o} VA E BB
3 7] g3 EL3 UAT 2R g o] U2
o2 E7E # e, of" @4AE sl (vuleani-
zation)Al7|H “@4” A (“elastic” solid) 7} EHE=d),
ol 4ol uFe ¥l o WA, Zladn
Q7tad @gAe 1Rl 43 € shed 5L aHY
o, 7 290412} o] ATYA BHE 5 Uh!

DEASE e A8 U633 19973 129

Thermoplastic
Elastomers

3% 2. Representation of thermoplastic elastomer between plas-
tics and rubber.!

E7t44 B4 (thermoplastic elastomer) @ @& o
2 7kzol 7bssi, 4ol slmd o mRe AL
7hAok 3k 544 7 2R BEULS HA ¢ 5 ¢
o A71A, drraA A e 9al, 28 9 A
g ZABLAL, HZe AF Y S8 wge] WA
ol st Yo} RuR} Fr).

2. Hotad EHdAe] HAL

7t A R e o] Edo) & dugm
Acht? A7ty S4A Az AFe 19260 W.
Semondll® oJ&] PVCe| 7}AA1S Arbete ghA 42
& AT ol F, 1938 Bollande} Melville F-o]* &
S22 BF FFHE o4 9rlad B4NE ger
o2 ¥4 8 ok 1930doiel  1940Wgidl=
polyamides, polyester amides E}Je] ©HAIA| 7} 2705
Rom, 1 o|% Flory, Mark 2 Tobolsky & B& At
=] A7l 93l o] Holo] ZEF nlgh whdo] o] 2o
Aok A4, @7iaA BAgAE 1960d) nl=29] Shell
Chemical A4 Kraton®o]gh= AEldl/tiqlA L& 3z
TN (SBS) & dYF oz 2371w A3e A=»et
gou A4 1981d m= MonsantoAld] ¢}l EPDM
Al BAA 17 Santoprene®o] WA R A
ol o]RoixA Hr} olF &Y 1982W  Atochem
PolymersAl2] Pebax®2} @ 3 % w2 DuPontAld] 9]
8 &=A8x71 Aleryn®s thA] Concept PolymersA}
©] SBC Eigj9] B2 228AA C-Flex® & 10884
29| Daikin 219ie] 47 @43 Dai-el®] Al &
o] 25 olzx Ukl AlAl Av|ERe 2000dd)=
o 100THE ojie] H Aoz wuEy, o9 g% 1
AANFE gl A5 Az g,

3. e BYA BR
e VAT 272 dEE 4 A Aotk
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487 ER=AZ T 7HeE Aotk FHEFAE
o] BhE- 7|43 Al AR 9 43deE TEE
T A& Aot BA ZFHAANY TxE ETY 7L
A (physical crosslinking agent) &g 3l= f2ldo|
L=7F A&(25 C) oY IEz FEG AL o3l
R FAHY e, o8 74 F8& ¢Zo] hard
segment9} soft segment} 3=d]|, o]E9] T4 JE&
Y3 Ao A Eriay SAE AT F
714 2t He] drlagd B E AuE AEe] A&
golr 2},

3.1 Al M3 ge| gy B

Al ARA Q7 SAAE A1 gl deid B
< 28d/ddA B5 A0 dAl dHH o=
A Qs 2HAA B8 FF5E @iy ddAe
E 134 Zo B4 2HA/HAA EE FFRAE
triblock ZZ A o]A} star-shaped ZEFHAZA] 2
E]@o] hard segmentE 2 o] TEA} Al&o] £33
5 o] Nno, A £ F 23 A
(hydrogenation) €3/ £ e/ 2 £
& e FrIFAA HASATE HFHE B A
ZH Ak A3 F5EARA ol 3 (anionic
polymerization) .8 A &3t}

HZ BASF¢} FINAAN= Tapered 2 F3E

2k
3

22

o,
stz e, ole el Yot Dk 9] ¥
L3l Ml e E5Y] FEEA A"
AR 71231, 2El-lE YA B EHE
3] TEF4) 71 (sequential monomer addition)d]
sl ZIAE FFo A FTEEAY F2A 7]
278 Fo FAE TZYA A Z7H Styrolux®et
FINA Clear® series So] it} £3, ~E|dA +4 A
o] daARg g4 2ddld 85 35 Ax £
37 ol 71578 1R 2Y BFT BEAIA star-
shaped TEZE AAbsla =dl, v]=e] PhillpsAle}
Sqe] BASFAMIM  Adslxm g K-Resin®z
Styroflex®7} 2 hEAQN ojojr}. B3] Y A==
f ZAIZE BX 3 A atEo] o] &5y Jvia B &
A Ao

e e /e-HBA TEHOEREH AR ¢
e G BA diste gotr iz gt §3)
o159 FH-2 Uxr} Yol 7ivg ¥l ojel eI
E- digt Ao Folu =4 Z3dn glen PVC
2 7lad BHAE AT £ U Ao /Y, b
G HAE A% A71AFol ARREHI Qi o5& ¥
ArtaA Z2)-&¥)3 (thermoplastic polyolefins ; TPO)
o2 FEIHE @k )52 SBSH Irtay 94
A Az g AdoziE LA DA Z-N
Zujlo) ol3t 2EPHoE AxE F Y& Aoz 7|dy

fr ox oy

B 2

s

(s

¥ 1. Some Trade Names of Thermoplastic Elastomers Based
on Styrenic Block Copolymers5

Type of Elastomer Notes
SBS, SIS ; Linear it &%, compounding
; Branched products

Trade Name Company

Kraton®D &  Shell
Cariflex TR Shell

Vector® Dexco SBS, SIS ; linear

Solprene® Phillips SBS ; branched

Finaprene®  FINA SBS ; linear General-purpose,

Tufprene™ Asahi SBS ; linear not available compound-

Asaprene™ Asahi SBS ; linear ed products

Coperbo™ Petroflex SBS ; linear

Calprene™ Repsol SBS; linear & branch| . . i

Europrene Sol T® Enichem SBS, SIS ; linear, (5; 30mol%, B, I

70mol%)

Branched

Quimac® Nippon Zeon SIS ; linear -

Styrohux® BASF SBS ; Tapered block

Stearon® Firestone SBS ; linear High polystyrene con-
tent

K-Resin® Phillips SB; radial Very high PS content

Syroflex®  BASF SB ; Tapered, radial ,

Kraton G® Shell S-EB-S,S-EP-S;  Improved stahility, solu-

linear ble when uncompounded

Septon™ Kuraray S-EP-S ; linear hydrogenated product
Dynaflex® GLS SBS, S-EB-S ; linear
Multiflex™  Multibase ~ S-EB-S; linear
Hercuprene® J-VON .

(-Plast)  SBS, S-EB-S linear |0 8Vailable com:
Flexprene® Teknor Apex pounded products
Tekron® » SBS ; linear
Elexar® # (Shell) S-EB-S; linear Wire and cable com-

S-EB-S pounds

C-Flex® Concept Medical  applications,

(Consolidated ) S-EB-S Contains silicon oil

©] random TEFHFA YL EF FTFHNE AxFTo=A
Zusigict, 3E 244 18 A (crystalline polymer)
¢} 213 7Ex}(amorphous polymer)9] F+Z& &2}
Alzel A =qskE FEwel A2 gzl b Aok
& B9, A9 ‘g ' wWERA 9 rac-
[anti-ethylidene(1-7>tetramethylcyclopentadienyl) -
(7%indenyl) Jdichlorotitanium# MAQO ZZu|& o]&
sha} 25~50 ColA FRAL Al Re LEAH F
gabd Exie oF 1000007 2R #EE7} 2.0 A
ol H=H(T,)0l ¢ 70 ¢ YA o] dFA E5L
zt= TPE7} Azddn 23siy o A4 Z2&d
A grkay B8 AR gA 2 JEHLS E 29 7
t}.

S22 ionomeric B7tAA BAAA 9 thste] Lotn
2 TEA Al o]& 1§0] 2~6mol% FE7} 3
HA $2le ‘olo] =9 (ionomer)’8} YA 7)E9
Zz] 2829 electron-beam radiations} 534F3}E- (per-
oxide)ol &g 7t WY& ojn] & LA UARE 4A
42 AAHez gL EAFe] DAY Hol Az
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¥ 2. Thermoplastic Polyolefins(TPO) Suppliers and Products!®

Manufacturing

Trade Name Company .
Location

Vistaflex® Advanced Elastomer  &¥9], 3, 4&

Systems

Ferroflex® Ferro Corp 5o, #4

ETA and RTA Republic Plastics Bu|

Deflex RPI/Dexter B

Polytrope A. Schulman Hu)

Telcar Teknor Apex o]

Kelburou DSM 9

Vitacom TPO  British Vita 4

Vestolen® Chemische Werke Huls £%

Engage® Dow w2 (PE/P(a-olefin))

Flexomer Union Carbide L "

Exact® Exxon o] 3 ”

F 3. Commercialized Ionomers!*

X VWVAWAA- X

X VWY

X—’VVVY\NV\FX

X

A# 3. Molecular architecture for functionalized polymers.

E 4. Some Trade Names of TPEs Based on Condensation-Type

Trade Company Polymer System Application
Name
Surlyn® DuPont Ethylene/methacrylic acid Modified thermoplastic
Totek®  Exxon Ethylene/Acrylic acid Modified thermoplastic
Hycar® Goodrich Butadiene/Acrylic acid High-green strength
elastomer
Hypalon®DuPont Chlorosulfonated Poly- Specialty elastomer,
ethylene crosslinking

Nafion®
Hycar®

DuPont Perfluorosulfonate Ionomer
Goodrich Telechelic Polybutadiene ~ Multiple membrane
Specialty elastomer
Sulfonated EPDM uses

Sulfonated Polystyrene Drilling mud additives

Drilling mud additive

- Exxon
- Exxon

A2 TEA Algd o) 2858 Y8 "t o
2 35 94| 318H3 7}t (chemical crosslinking) 7} ¢}
yat e Bl A rhivt 7Rl o 2ol Erkad B
22| AME- 7hsAe] ul$ &) o] & o) 29 o3 23
A 7l Aele X-Ray, Neutron @ Az} dul7 AR
To2  Edol st Bolyiyt BAY  Am
‘Intercluster’} ‘Intracluster’ 9} 2-& o]& 1859 24
3 7tazt Ad¥& 2t 44 ‘lonomeric thermoplas-
tic elastomer’?] 4918 AEL ¥ 37} 2o}

47] ofel2x=v] F 713 2 €2 AEFL DuPontAl
oA oJ&l AeE Surlyn®o 82 methacrylic acid® the}
T 9 o83l F3 Axd wa EAL W} A5
Aoz F 484 oh. ol WHAA, I §
o] o] JFE &R Al =4AE F o] HZ
74 ¥ e A7 Bololth B3] Ak Tdld) sl2k
274 €FTWNE =YL A 9 ol &t 34
A LAY olo| 2= FAHo] WEH T Yt
A, Sl T o)L Algd 71547 =94 9%
LAY nEz gAYl st I8l 37 e g

DEXDENY g A 8HA65 19979 12¢

Copolymer

Trade Name Company Structure(H/S) Notes
Estane® B. F. Goodrich
Q—Thane® Morton International Hard.and tougl?,
Pellethane® Dow PU/Polyether  abrasion and oil
DesmopanTM Bayer or amorphous  resistant, good
Texin™ Bayer polyester te§r . stren'gth.
Bastollan®  BASF fairly high priced
Urafil Akzo
Hytrel® DuPont imi .
Loyrtno & GE Polyester/amor- S::lli;:: ;’:iy
Ecdel® Eastman phous polyester :mre flexible at
Ri'tefle)g® Hoechst Celanese or polyether low temperature
Arnitel DSM
Pebax® Atochem imi -
Vest:namer® Huls Polyamide/ ill"r:tl}irn:: ;)Zi.y
Grilamid®  Emser polyet};ler or s be softer,
Montac® Monsanto &Mmorphous poly-
5 ® esters very good at low
revac Atochem temperature

Fire retardant,
used in wire and
cable insulation

Poly(etherimide)

Sikem® g _
/polysiloxane

olo]le =M E AZT + Ut}

S0l FH 9F AREUD sSAsE 23
macromonomer R €&l 1] FAHL T Uy
A AT ol2) @ @AM, ionomeric thermoplastic
elastomer & A Z3h= Wgko 2 wbdo] oAk i},

3.2 B YA He e SR

o2 A 33 ke 7|72 AZHE 9rtay @
A didted otz Fr}. o)v] F Ui vl gz
hard segment= ZAo]H, soft segment= TR
7+ multiblock 5% Fele] mEAR A9} g
2oltt. AAl olejd ;BRI AeA AN B 4o)A|
o} ).

T4 73 a2 A} (soft segment) 2 adipatesi}
polycaprolactoneo] ®o] A}gEn Jony, Ea)o g
2 BA A Z2lodu s RT BgENA 3
gl zof g Agdo] Hold Roz F daiA Yr}.

3.3 7|e} Hrtad SHAIF|

g2 J1E RRASL BAGTdo s 9riay
SAA o} e B S ze 18R Uz tsld @
ofr.z}. o] Hofo] HZ 2 Ee2Ey ureg
E2aE FXo]l B8 £ glE LxdA ¢l g7t
24 G49H B4L ZES 3 ZHshe Yo

2N Ry (Y §4os Azt Pync uey

ok
£

2 0ol o
o
M Y
o
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# 5. Some Commerical Products of Thermoplastic Elasto-
mers Based on Blending of Polymers®

E 6. Thermoplastic Elastomer Demand in the Markets!®
(349 HE)

Trade Name Company Structure Notes
Ren-Flex™ Dexter
Hifax® Himont
’?olytr?@pe@’ Schulman PP/EPDM blend Relatively hard,
elcar’ Teknor Apex low density, not
Ferroflex®  Ferro (EFR) highly filled
Flexothene® Quantum
(EPR)
Santopre;® Adv. Elast. Sys. PP/EPDM : Better oil resi
(Mons.+Exxon) d . stance. | :
Sarlink® 3000 Novacor(DSM) | T2 6, Tow com
Uniprene® Teknor Apex vulcanizates pression set,
Hifax®XL  Himont softer
Trefsin®  AES PP/Buty! rubber ] Low permeability,
Sarlink® 2000 Novacor » high damping
vyram®  AES PP/Natural rubber ~ low cost
Geolast®  AES PP/Nitrile rubber Ol resistance
® Chlorinated Single phase,
Aleryn DuPont Polyolefin/PE soft, oil resistant,
Sarlink® 1000 Novacor PVC/Nitrile Rub-
Chem(igum® Goodyear ber ; DV
Apex® N Teknor Apex PVC/NitrileR.;blend = .
Hlastar®  NipponZeon  PVC/Nitrile R.blend O resistant
PVC/Nitrile R.;ionic
xlink
Rimp]ast® Petrarch TPEs/Silicone R. ; Medical applica-
Systems blends tions

oXx

i

A Agsirhz FHel vk &H
FE 7lu A7l e 24 &7
At AAl, ol2g HEo s A xH
Zu}.

53], Z2zl=29¥4/EPDM 22 EPRe] Edx= by
Ae &G Zo 4 7192 gz duHd 453
AMEEl T Sl 2%, SBR ¥ EPDM 5-& diAlslz
o XETAE 4E GraA B0l 25 9 AEY
o tisld o} Bt} AN Ho M vFo A 1960
el 70008 F=7} AMSEIZleY 19789 10%9HE,
1990ddl= 30uHE, 18w 1992ddl= AlAIAS $a
7h oF 679HE AEPTE. EF 1989 FYoAM= o 9
o 92 Fxe] HAvjdA 1994dxes 129 547 &
2 Fxe] wurt o] RojH ). o|#F WAHAAN, Frlix
A4 2aRe 72 9 A S5 o= FEQUA] Yelr
W E 63 gt}

471 BAA & = siRel, #F D B A Za]e
#eA @riay ARG e =e8ke] FHF] 2
& ¢+ Uk HE A £58 HnE q & 2gHA
A SRR £a3o] F7IFTE AMe HAZ wAm
‘single-site’ Zvle] Aux F@3A) Yoo HA 7}
g 4 A

2ol £8% o
ol =5
xS

i

or Ao
o

o

=
=2

rr
rlo

Year Growth/Yr
Elastomer 1986 1991 1936 (%)
Styrenic Block Copolymers
uU. S. 109.5 1445 1915 5.7
Western Europe 1055 122.9 145.6 3.3
Japan 19.5 295 42,0 8.0
Subtotal 2345 296.9 379.1 4.9
Polyolefins
U. S. 47.0 83.0 121.0 9.9
Western Europe 61.5 765 79.1 2.5
Japan 155 230 34.0 8.2
Subtotal 124.9 1825 234.1 5.6
Polyurethanes
U.s. 245 31.0 395 4.9
Western Europe 334 434 542 5.0
Japan 7.0 11.0 186.0 8.6
Subtotal 64.9 854 109.7 5.4
Copolyesters
u.s. 13.0 220 340 10.1
Western Europe 45 434 135 11.6
Japan 35 11.0 130 14.0
Subtotal 21.0 854 605 11.2
71 g
U.S. 80 190 325 14.9
Western Europe 1.9 3.3 5.8 12.0
Japan 38.0 47.0 580 43
Subtotal 479 69.3 96.3 7.2
Total TPE Demand
u.S. 202.0 299.5 4185 7.6
Western Europe 206.8 254.1 296.2 3.7
Japan 83.3 118.0 163.0 6.9
Total 492.3 671.6 879.7 6.0

4. GolaY EYAel 2M U B

AR E7taA FRl2 "HEozie LA
Fg 7 hget AFL 289 olFA therst TPEs
B0] @ L5 2 o|FH 3 QA Htol Aee Yo}
712 3 HA 97144 e (thermoplastic elas-
tomer) = ¥973 84 1T (vulcanized rubber)s} H]im3}
o 7} SA7E A3 gEsits Aol gt &, JE
AlZdo] B, 2EE 0|47 AFEIL ey, 27l B
Agoltt &3 (compounding) o] Bagich et oha}
23 (scrap)& AAHgo] 7edtd A AL 29 F
Rem, HEHAA AAFolth, £F QA 1T
vjgle] wjFo] yrowy, FAME7} Lo]3tT, blow
molding &2l Yol & 7Hg717) AMgo] 7V5dld
oEE Fejo] £F AAT) Bol5l7] WE goze] &
= LT tEo] draA S dE Fa o
g Aoz ZidE. A4 AL @714 S Se
soft segment?] f-2]A 0|59} hard segment] T, %
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¥ 7. Glass Transition and Crystal Melting Temepratures of
TPEs

Soft Rubbery Hard Phase
Type of TPE Phase T4C)  Tyor T,(T0)
Styrenic Thermoplastic Elastomers
S-B-S§ -90 95(T'p
S—I-§S -60 95(T,)
S—-EB-S -60 95(T,) & 165 (T,,)
Hard Polymer/Elastomers Blends -60 165(T,,)
Multiblock with Crystalline Hard
Segments
PU/Elastomer block copolymers 40 to -60 190(T,,)
Polyester/Elastomer block copoly- -40 to -60 185 to 220(T,,)
mers
Polyamide/Elastomer block copoly- -40 to -60 220 to 275(T,,)
mers
Polyethylene/Poly(a-olefin) block -50 70(T,,)

copolymers

T,& vludld ® 79 2t}

3719F Ze BA 7Zzsle, drkaA @A (TPE)
T UG 4% el 7158 Rezw dadn 199
vle /g (abrasion), 7% (hardness), ¥ £§ 324
(melt flow index) T3 2& B4 91 &% 7jds 7
HE B 8471 € Aotk o] ¥ B A, TPEs
9 Fd &5 F4H53(23%), NL(28%), ¥ ¢
HEAI(16%) B A3(10%)9 o]&=2 ). T3 oj
W 300071A) e]ide] TPEs @ E3)7) wEsw =
o, dEE E2LwWA (49%), 2EA(17%), PVC
A(12%) D Z2AN=E2A (7%)ZA o] Holo] T2
g niet Aol A&y .l

oln] tkgt Heo] BN I 2 BY 24 S
B AFES o FHA F M= Qups®
lonomeric TPEZA] hydroxyl-terminated polybutadiene
(HTPB) %& carboxyl-terminated polybutadiene
(CTPB)& 14 272 989 propellente] binderz
AS % AThA2 B3, Yue HA7 DRl
7R ngAtzA Eeiad, 48 2 e 23 gy
He Weoz wAsty 9ut.? o2 =9, chlorinated
polyethyleneo]u} chlorosulfonated polyethylene 52
752} power steering 329 Bo] o]&xlw glow B
HZ = 2AEat ool Ed3 TPE7F 2434 wa g}
th.2 o]gA Tigd TPEs S& defense, Hd, AIA|
2 A SF7 Zo] tgsiA ol 4= Quikm Bastm

et

500 &%
AT vio} o], TPES THE o$ tjYsin, ot

NEXMEY T A8A6E 19974 129

2

& &=d olgE1n gtk B¢ B Y5l grla
AR E ALEna) & = Ll 29 Az
Ak B3] 282 F4gdel o3 TPEse] AzE o<
s A £ e Aoz JgA). ks, x|
7R Bt M) o d mEA AWl LA
A7) Wigoith. H2E], B34 gl 2AE 5 U=
HolF& Zuflo] o3l A FHH TEAAE P4
g+ Ae Be] AL W M2e HEH
TPEsSo] /dd 4= & Aoz 7lgdd. vhst g
W F 5] g wel A2 BE Fe o]eas
ZE TPEsY 4 734 182 T 4 Bol
ke Aol AR wd 2% AL o4
8% 7A@ Eofolth. o & £9, 7129
AIFE )¢ 53 dielectric resistance} oil
resistance® A7 wjio] IFE A7t Toll AHLHT
oy gujdle] dippingTHd mEo] B EAHE =3
I ovt 71ES SIS E9le) driady Bdds 3y
molding¥ 4~ Ql= o] o) F 2] (post-handling)
7t Fagl7lel o] Holole] FHgAJo] Hold Ro 2 )
=1 91ch3® EPDMY maleic anhydrideE =¢3tz A
27He Al A2 43 TPEY MEs o] Fojxlm
ATE¥ Red vie} o], 90do] Sol ZalLaA
G714 BAA Q) 8L o] Holo| BEY Dt Ao
o]Fe1d Aol FAsh}. Y a8y AAH 2w A
A7) & nHE o Al % DriaA wAA A
2 A o) S 38 % AT A7 B Rog P

oo

L=} o}
TE"
ofN

2

= g #
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