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HEH) Birel <#2  Low Molecular - Weight
Polyethylene-& wHfnT, Eeb~8 T, s E 4.9
=, BEE el a2olm gle

Zelolddl e bEfye 2 alelul 29 ol FAsH
o SR o) AR R EER SRR KEY BE
E A gleh Feld Al it e fiEel
JE EAE BER s gled, EAEL # 10,000
HUTFeleh, =3 il g2 s}elsl g A} Microcrys-
talline, B 24 e & F g 223 WHE 7

Ja gt

—fEe 2 HEAWS 2 Add #Het & BEEST
of fFfEste ofelskxl iR Kt Aole 4451
ﬁf@%(cumulative attractive effect) w %ol whels}s).

B, olgl 22 HEJNHEE T ESHF 2 ES
Foll g% “1*44 S RIS TH1770] BEE 7«
Tolvl. &S TS whsldt #4E (toughness)-2 v}& 3
A Bl £A=ch B, (O & BEHY EEN
g, (2) moFEEY Aol B, FoA &Ry
(3) B EESTW Aol TSGRk AP Emsl g
++E AHNSTF5I 70l =20k

4 G &

- g <o s e — g o - - — e ey — g — ——

Eeleld Al fEER Y 5] ddEle s pRs
A el A EHY FGtel vl Sel ¥R FEEES =2
2, f3 EEE FeddddA < BT T RRA
A BEHA BIE st ek olgt “Pil"}zli
EEAE TR dE 2 EHS Aol7t HE 3§

olo} g HHE aAl gL HER EB}Z:
q SEFel e HEl 2 4 et SEEe BEH:
de 5%l =27 FIREEA At

2. B M

1 Ry RESESoTde] HitE

TFR OKEE BE E B E N B B #
°C dmm g/cc 140°C
(ASTM (ASTM (ASTM (Brook mg
E-28) D-5) D-1505) field) KOH/g
1,500 102 8.0 0.91 180 —
2,000 106 4.0 0.92 350 —
3,300 116 1.0 0.93 400 —

0.93 200 16
0.95 250 16

1, 800E 104 5.5
2,100E 111 1.2

i EAE FREY Ex e el

* 2. 1Bk
| 25%PE 75%PE
A | g i | (MW:2,000) | (MW:2,000)
Beewax — — C C
Candelilla wax — — 1 1
Polyethylene Glycol — MW:1, 500 I I

F AL TEM L (5 TRLE)
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Carnauba Wax — — C Cc
Chlorinated Paraffin — - I I
Microcrystalline Wax — — C C
Montan Wax — - C C
Ouricuri Wax — — C 1
Paraffin — — C C
Santowax O 8 O-Terphenyl CH CH
Santowax R 8 Mixed O-m-and P-terphenyl CH ‘ CH
Abalyn 5 Methyl ester of rosin CH SB
Dymerex 5 Dimerized resin acids C C
Ester Gum 8D 5 Glycerol ester of rosin C C
Lewisol-28 5 Maleic modified rosin ester I I
Nirez 1000 6 Polyterpene resin y C
Pentalyn-H 5 Pentaerythritol ester of C C
hydrogenated resin
Piccolastic A-50 9 Thermoplastic styrene polymer I I
Piccopale-100 9 Hydrocarbon resin C C
Poly-Pale 5 Polymerized rosin C C
Staybelite 5 Hydtrogenated rosin C C
Staybelite Ester-10 5 Gl){cerol ester of hydrogenated C C
rosin
Vinsol 5 Glycerol ester of insoluble 1 I
pine wood rosin
Zinar 6 Zinc resinate I I
Anhydrous Lanolin — — C C
Linseed Oil Refined — — CH SR
Linseed Oil Bodied — — 1 1
Mineral Oil — — C C
Petrolatum — — C C
Stearic Acid — — C C
Elvax 250 4 Ethylene-vinyl acetate 1 1
copolymer
Elvax 420 4 Ethylene-vinyl acetate copolymer 1 C
Plasticizers (I\Z%\;/a 2P,EOOO) (N?%&% g,%OO)
Citroflex A-4 2 Acetyl-tributyl citrate CH SB
Conoco AB-515 3 Alkylated benzene C C
Elastex 10-P 1 Diisooctyl phthalate C C
Elastex-DCHP 1 Dicyclohexyl phthalate SB C
Flexol Plasticizer A-26 1.1 Di(2-ethylhexyl) adipate CH SB
Flexol Plasticizer 426 11 Mixed alcohol phthalate CH SB
Flexol Plasticizer 810 11 Higher alcohol phthalate SB SB
Mobilsol-L 7 Alkylated naphthalene C C
Paraplex G-40 10 .| Polyester Plasticizer I 1
Santicizer 8 8 Mixture of N-ethyl O-and I I
P-toluene sulfonamides
Santicizer B-16 8 Buty 1 phthalyl butyl glycolate I 1
Santicizer 160 8 Butyl benzyl phthalate 1 CH
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Polymers M2 000) | (MW 22, 000)
Phenol-formaldehyde Resin —_ —_ I 1
Epoxy — Condensation polymer of . 1 I
bisphenol A and epichlorohydrin
Ethyl Cellulose — - 1 I
Polymethyl Methacrylate — Methacrylate ester polymers 1 1
Atactic Polypropylene — — C C
Polybutene — MW 1,500 C Cc
Polyethylene High Density — Density :0. 96 I I
Polyethylene-Low Density — Density :¢. 92 C C
Polystyrene — — 1 I
Polyvinyl Alcohol — — I I
Sodium Carboxylmethyl cellulose — — 1 I
Polyvinyl Chloride — Vinyl chloride-viny! acetate 1 1
copolymer
Polyisobutylene — MW :100, 000 C C
Polyisobutylene — MW :10, 000 C C
x 3 ¥R * 4 BEEH

(4 T8 20009 Polyethylene Homoploymer& £ :3/4 (ZP AL miElko] = 2 BHT BEBEl .
inch. #o] : 3/4 inch KHE o] 2857 HiBdA HEESE

Rits . H =l " PE(MW:4,000)
ik kA EEEMER(%) FEEIMC) 2.20
. . FEARKIMO) 3.5x 10

10% Acetic Acid 0.06 SR E I (BT 500V) 40X 1017Qcm
Acetone 0.3
10% Ammonium Hydroxide 0.04 % 5. M A5
15% Calcium Chloride 0.03 (EoolRe dlelsl EEEAace AEagnz [kl
Carbon Tetrachloride SHA ] 5@ B3 BRIeD.
Cottonseed Oil 0.1 (1) 15,°Coll A} BEERGH—ALEIRIL
Dioxane 5.5, &et3 bk

- 95% Ethyl Alcohol 0.36 ki BERHE 0 5 # 8
10% Hydrochloric Acid 0.01 Polyethylene (MW :4, 000) 20 20 20 20
Paraffin Oil 2.2 Paraffin (60°C) 30 50 70 9
Methyl Ethyl Ketone 3.6, RepA o Wax 70 140 300 400
Mineral Spirits FERL GH (@) 180°COIA HREIR(S—A L EBIE
10% Nitric Acid 0.01
Oleic Acid 1.3 Fa HERE®E) 06 5 24 48
Pyridine _ 7.2 2 Polyethylene (MW:4,0000 20 20 20 20
10% Sod%um Hyflroxxde 0 02 Paraffin (60°C) 50 40 50 70
10% Sodium Thiosulfate 0.04 B B Wax 70 160 350 450
10% Sulfuric Acid 0.04
Toluene THA ] 5
Trichloroethylene 484 T 3. ¥te RE
Triethanolamine 0.01 EEMA

BEAE Szl29> — @Yoz RELTF} 4K
BEE AR FHS = AR -3 2RMel o
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L5BEE F+RE FR%

o[ 29 BRI Ml (BN TiEM EfE Y
EREE S SRY BLEEY HEN HEd 98E
TA a3t JHiEEE vebich —ERe RE
<+ FIgstal &3 2ok

(1) Banbury, mill @ Calender rollej] 4]
Btt-g ebd e

(2) BE{LEE —iRAYe WER HE (GEREE, M
R, B B8 74 e

(3) greeno]v} cured stockel] 4] bloomo] v} bleedBi%:
o] dojbAl grErth

(4) Fillery o&8ih®E-t Zc}. 48] carbon blackel]
et St

(5) Eell 4 g ZEol v EERMRS mEdd

(6) IFHIEREL Einsl = REEEST mERet

(1) =& BHESB Mtk sl

(8) EHT LB U Bkl HI itk =t

© #EFT ERN Bt 75l

R

(10) 75~95°Cut = LI L9} BENA A 58 o)
4, Neoprene #Hr 0l FIA

Moldell 4 &) ZZo] vt millell A &) RIS ji b3} =
Fol die swelld B 71s MHEERY Koe 5
A gk

=3k bleeding Fgel 9l EGRAHERNA HE
REES St #EtEe] goh. IBEe BEelA B
d BESEIHLY-L o Fe] A ¥ HEs) #E
Lzl HEY Hite] degel BEEAH) EHE
£ REZ 4 ooz BFElet. A% apdatt
HAB EB = EHEY U 7t & 4 U4
EEAEZEdd#a-S FIEZ Blacksl non-black neo-
prene wire jacket compound®] E&ILel HrititiREE
% 63 7o #walgdel

% 6. Black Neoprene W. Jacket Compound2] H &

Compounds A B Cc D
Neoprene W 100 98 96 94
AKROFLEX CD 2 2 2 2
Magnesium Oxide 4 4 4 4
SRF Black 20 20 20 20
FEF Black 20 20 20 20
Hard Clay 50 50 50 50
Microcrystalline Wax 3 3 3 3
Light Process Oil 12 12 12 12
Zinc Oxide 5 5 5 5
NA-22 1.5 1.5 | 1.5 1.5
ALTAX 1.0 1.0 1.0 1.0
Polyethylene (M. W. =1, 500). — 2 4 6
Compound Mooney, ML, @100°C 54 55 53 51
Mooney Scorch, MS @121°C(5pt.. L& B+ 4) 12 12 10 9

e ERE—(163°Coll A 205/ BEAL)

A etE—ASTM D-412
Tensile, MPa

Tensile, psi

Elongation, %
Durometer, “A”

300% Modulus, MPa
300% Modulus, psi

15.2 14.5 14.5 13.1
2,200 2,100 2,100 1,900 -
375 375 375 350

61 60 60 59
13.1 12.4 12.8 11.7
1,900 1,800 1,850 1,700

Oil Immersion-18f%f] @121°C
ASTM#2 Oil-ASTM D-471
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Tensile, % Retained 84% 8% 76% 79%
Elongation, % Retained 7% 87% 80% 78%
Durometer, Pts. Change -1 ~1 +1 +1
Air DryingZ{t—7HM @121°C
—ASTM D-573

Tensile, % Retained 91% 95% 100% 105%
Elongation, % Retained 40% 53% 53% 58%
Durometer, Pts. Change +23 +22 +24 +25
TSI (Slabs 67 X 67 X 0. 080"

Dielectric Strength, volts/mil. ASTM D-149 150 190 180 180
Dielectric Constant, @1000Hz ASTM D-150 19.4 20.2 13.9 13.7
Dissipation Factor, @1000Hz ASTM D-150 0.091 0. 095 0. 054 0. 047
D.C. Resistivity, ohm-cm ASTM D-257 7x10" 7x 101 IxI0M" | 1.2x101

¥ 7. Non-Black Neoprene W. Jacket Compound®} Hri#

Compounds A g B o] D E
Neoprene W 100 98 96 94 90
Magnesium Oxide 4 4 4 4 4
ZALBA SPECIAL 2 2 2 2 2
Hard clay 20 90 90 90 90
Titanium Dioxide 5 5 5 5 5
Light Process Oil 10 10 10 10 10
Zinc Oxide 5 5 5 5 5
NA-22 1 1 0.95 0.95 0.9
Polyethylene (MW =1, 500) i — 2 4 6 10
Compound Mooney, MLy @100°C 46 45 44 40 30
Mooney Scorch, MS @121°C(5pt. L&l st 4) 12 12 11 10 10

IEE REE—(158°Cll A 1078 WEt)

2] S H—ASTM D-412
Tensile, MPa 13.4 13.4 12.8 12.1 11.4
Tensife, psi 1,950 1, 950 1,850 1, 750 1,650
Elongation, % 700 700 650 625 575
Durometer, “A” 69 70 69 69 68
FEREIE
Dielectric Strength, volts/mil ASTM D-149 450 460 475 430 495
D.C. Resistivity, ohm-cm ASTM D-257 2.5x10'" [2.5x10' 2.7x10" (2.7x10% P-?) x 10t
Dissipation Factor (1000Hz) ASTM D-150 0.015 0. 015 0.015 0.015 0. 014
Dielectric Constant (1000Hz) ASTM D-150 6.15 5.94 5.89 5.81 5.76
5 : (1) Neoprene Weee--eurvues E.I. du Pont de Nemours

(2) AKROFLEX CD:r-eeevnvees E.]. du Pont de Nemours

(3) NA-22--0meceneens E.1I. du Pont de Nemours

(4) ZALBA SPECIAL..--- E.I. du Pont de Nemours
{(5) ALTAX:---- R.T. Vanderbilt
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LyREER
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FHHE BUR

5. EPDMiR 0l /A

% WYEEAH 2ol EPDMBIRE #Mmel &
g8l mAEX gon dux mI LY MES do
Ak, o9 MEE EEAKE Teldgd e
BA A & 4 o). Mooney 5ol mill tackinessz}
BLERE Y WA dekdlel Hseh. B mold

flow, mold release ¥ building tacks} [ E=. &
8 R 8L EPDMMRK Y KEAE Zujdddel ¥
EYteE fERrsld A Mooney#iEEE WA 71 E A
<+ el ek RelA w E Eelol 8l S SphrtA]
melent shA Fo fREES S vebllA] sl e
4~6phr7t FEESECL. FERIE 386 = 10phr7tAl =TT
restet

% 8. —H EPDM B0l H#

A | B | ¢ D E
ROYALENE 200 100 100 100 100 100
Stearic Acid 1 1 1 1 1
HAF Black 50 50 50 50 50
Zinc Oxide 3 3 5 3 3
Light Process Oil 30 30 30 30 30
MBT 0.5 0.5 0.5 0.5 0.5
THIONEX 1.5 1.5 1.5 1.5 1.5
Sulfur 1.5 1.5 1.5 1.5 1.5
Polyethylene (MW :1,500) — 2 4 6 8
Compound Mooey
ML, (100°C) 74 66 62 55 54
EE FEE—(160°Col A 454314 BE1L)

A 2—ASTM D-412
Tensile, MPa 20.3 20.0 20.0 19.3 19.3
Elongation, % 425 435 475 475 475
Duro, Shore A 58 58 58 56 56
300% Modulus, MPa 10.3 9.3 9.0 9.0 8.3
Oven Age-149°C, 3H[E

Tensile, MPa 15.5 14.8 14.8 14.5 13.8

Elongation, % 225 250 250 235 235

Duro, Shore A 60 61 61 60 61
Oven Age-149°C,5H g

Tensile, MPa 13.1 13.1 13.1 12.4 12.4

Elongation, % 200 225 225 225 225

Duro, Shore A 67 65 64 65 64

£t : (1) ROYALENE 200:-+-++-++++- U.S. Rubber Co.
(2) MBT (2-Mercaptobenzothiazole)

(3) THIONEX (Tetramethyl thiurammonosulfide)

6. Vitoniflm el MBfemoil #B

VITONER Y Eeloldal & SR msbd L
246
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~~~~~~~~~~ E.I. du Pont de Nemours

8} ##{kglo] mold blows: mold released] %1 =74
b Aok A Sl ke HEHA 43S FA &
27, bloomingBigie]l 9lo B2 green tacksl Bkl
ERsr. & 9% VITONS kel 489 F=d



EEGE Ieladd & fiAst afnIel ke

d2l& Bsk Vel BRE depich £ HEs et A Aol 90 F F B I ddl
fE €4, Erl-l24d Sphre Himste Ak £ MR GphetA) el EHF B HEAEES el
thell doke Fx geor, HR #5 JAEEHERA Ak 94 FEE HAR%Y BHe 24 el A Ao

BT Bt 9% whBelvh. zelv @l EE sk

% 9. VITON A #Hmipel W&

Compounds A B C D E

Viton A 100 100 97 100 95
Magnesium (xide 15 15 15 15 15
MT Black 30 30 30 30 30
Copper Inhib. #65 0.5 0.5 0.5 0.5 0.5
Diak #1 1.25 1.25 1.25 1.25 1.25
Polyethylene (MW:1, 500) — 3 3 5 5
Compound Mooney, ML, (100°C) 76 72 74 66 62
Mooney Scorch, MS(121°C)

(5pt. LFAR S R, ) 10 10 10 9 9

ERERE—162°C, 305 R] MEERE(L +233°C, 24%§[8 Oven Post FE1L

] S ME —ASTM D-412

Tensile, MPa 14.8 15.2 15.9 13.8 13.8

Tensile, psi 2,150 2,200 2, 300 2,000 2,000

Elongation, % 200 200 200 200 200

Durometer “A” 76 73 75 75 72
Oven-Aged-250°C, 708%f] ASTM D-573

Tensile, MPa 13.8 14.5 15.5 15.2 15.2

Tensile, psi 2, 000 2,100 2,250 2,200 2,200

Elongation, % 175 150 150 125 125

Durometer “A” 83 86 88 88 90
Oil-Aged-150°C, 70R5fH ASTM-471, ASTM#3 Oil

%, BEREL +4 +6 +5.5 +5 +7

4 #Es $4 gcl Hypalondl 43 #EKpel gle

7. Hypalonifm ol FIH Zeloldd o R [E WEE K debich 3~5

phre] EelolW el S Fhnste & WES ekl &

Hypalonell Ze|old ¢ Himstsl BAMEME £ Hel 7% Al FiEel scorchiRE}F dobalet, wh&

AAz, HEE F3m, KHET BAA7HE, molds o F 102 £3 AP #HEHS ez slet
5t mold@ RS M A7) 2 mills} calenderfFtE  roll, o2 W WER fEEIAE EAYL T A

% 10. Hypalon Al Mol ME

Commounds | a | B | ¢ | »p | E | F
Hypalon 40 100 100 100 - — -
Hypalon 45 — — — 100 100 100
Magnesium Oxide 5 5 5 5 5 5
Pentaerythritol 5 ¢ 5 5 5 5
Hydrated Silica 50 1 50 50 50 50 50
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Butyl Oleate 20 20 20 15 15 15
Hydrocarbon oil 20 20 20 15 15 15
Iron Oxide 3 3 3 3 3 3
SRF Black 1 1 1 1 1

Polyethylene Glycol (MW :4,000) 2 — — 2 - -
Stearic acid 2 2 2 2 2 2
Tetrone A 2 2 2 2 2 2
Polyethylene (MW :1,500) — 3 5 — 3 5

£ % £ &

ML, @ 100°C 53 8 u 45 41 40
MS @ 121°C 5pt ERIEH, 7 12 13 14 13 15 {16
m E B 4 L2
Tensile, MPa 19.3 17.9 17.2 21.4 20.0 19.3
Tensile, psi 2, 800 2,600 2,500 3,100 2, 900 2, 800
Elongation, % 550 525 525 550 550 525
Shore, “A” 76 75 75 85 84 84
Abras. Index(Std. =100) 226 237 250 223 257 268

Ross Flex
(% Crack Growth% 15(M(Cycles) 150 140 140 60 50 50
£t : (1) Hypalon 40-Chlorosulfonated Polyethylene:+-++-e- E.I. Du Pont
(2) Hypalon 45-Chlorosulfonated Polyethylene:«-«+:--+--- E.I. Du Pont
(3) Tetrone A-Dipentamethylene Thiuram Tetrasulfide:-----»--+: E.I. Du Pont

Polyethylene2- =3+ Hypalon ¢] Tank Lining Ff§
calendered sheets] WA= #EL ek F 11
& Hypalon®] Tank Liningf R4 =4 ©f HEHL ¥
82~99°Cell A L#5¢}l i rollo] 4 Calenderingd}ed ok
geb olgAl skl iRl 414l AERApel Roll
A A "Folzlek uld 60~82°Ce {BEl 4 Calender
rollol #RMol Eoml Eelolddle] o EEANA F
A ol THI KREE Ve A o7 o Folth

% 11. Hypalon?| Tank @4

8. Carbon Black &0l FIH

Zgol el g fike] Fo LFhnLel 4 Carbon Black
8 S-S LB 4A ol 5o Ak FEHY SEd
fEe Ef] Sidewall, BEAGEMEARY 2 ¥& &
R 5o FERYS s BHERA 5k ' 12e
ololl #fgh HOEBRRS Rt

% 12. Carbon Black & & I

Compounds Black [Non-Black
Hypalon 100.0 100.0
Hydrogenated Wood Rosin 2.5 2.5
Litharge, sublimed 40.0 40.0
SRF Carbon Black 25.0 —
Blanc Fixe 100.0
Tackifier 15.0 5.0
Polyethylene (MW :2, 000) 7.5 7.5
MBTS 1,0 1.0

£t : (1) Hydrogenated Wood Rosin----++ Staybelite
Resin, Hercules Powder Co.
(2) Tackifier::«+-- Bunaweld Polymer No. 780,
Bunatak Chemical Co.

248

Compounds l A I B
SBR 1710 137.5 137.5
HAF Black 68.5 68.5
Petroleum Oil 5.0 —
Polyethylene (MW :1, 500) — 5.0
Zinc Oxide 4.0 4.0
Stearic Acid 1.0 1.0
NOBS Special 1.0 1.0
Sulfur 1.8 1.8
I
ML, @100°C | e |




BEEE Z4S FIR 2Fmlal Halte

EmA
Tensile, MPa 16.2 18.3
Tensile, psi 2,350 2,650
Elongation, % 625 625
Shore A 49 50
Dispersion Rating 2.7 5.0
(4.0 ik FTR)

£% : NOBS Special N-Oxydiethylene benzothiazole-2-

Sulfenamide--- American Cyonamide Co.

’ Chart 1

SBR 1500 00 HAF Black 0
Po! ly thylen 4

T
R
AL
1Nl
]
j

// / /'/ /7/ ///“
A A

/

1
|
1
1
t

\_\ I

/
HAY BLACK FGO‘*"/
INCORPORAT ION 4 /

< SECONDS
TIME N

= SBR-150001 %3} HAF9} ISAFY SR E
e#sle] » ok}, HAF(High Abrasion Furnace)
ISAF (Intermediate Super Abrasion Furnace)& E}ele]
o} B 97 2ol Rel=, SBR-1500 100%p
o Black® &4 50i54 Baste] HEEE e F 134
vehd wke) ol ZeleldAl-G fEASEE SHEEMS
20% 74A EEFgled oz WItd HIRE EEise
BHHEE A4 st =5 EeledaE FHA
Black& #4117 24 Bgo = s & &R A

Chart3
SBR 1500 100 ISAF Black &
Polyethylene 4

ISAF BLACK & z—v
INCORPORATION, \/ SECONDS
TIME Y
\ \
A

g——— 16 ———)

TNy %
0 -

Chart 4



FEGE FAE Fu

5 SEGFRl ERRd ol Fo] Fex A FEihel Zinc Oxide 5.0
A8 2L BEY FHERE 7o S Stearic Acid 1.0
# 13. SBR-1,5000] HAF si= ISAF 58 HE: gn:o:?iar;. ;i
Banbury B4t : RamBES), psic-70 ydratec Sitica >
. Dioctyl Phthalate 20.0
Counter-Shaft, rpm-«-- 116 c Ind Resi 90.0
Batchiﬂ, Chamber ,/J?E" / ..... oumarone-inadgene esmn .
Diethylene Glycol 3.0
Compounds ! A—1 ‘A—Z { B~—1 I B—2 Sulfur 1.5
SBR-1500 100 | 100{ 100 | 100 Benzothiazyl Disulfide 1.5
HAF Black 50 50 — — Tetramethyl Thiuram Monosulfide 0.15
ISAF Black — — 50 50 Polyethylene (MW :1,500) 0~10.0
Polyethylene (MW :1, 500) — 4 0 4
& # | 0] 154} 150 | 154 WEN HRE
Polyethylene (MW :1, 500) 0.0 2.5/ 5.0 10.0
#% #2(3 Batchd F5) )
A ER RSN ¢
S ELER R (7D) 79| 60| 96 72 ML.@100°C 93 88 76 64
BanburyiBfE (5%, °C) 1431 134 146 | 134 MS@138°C, 5ptl5. 4 11 13 14 17
BanburyBFE (F4, °C) 50| 50| 50| 50 BnEEHER-155°C, 305 E{L
A S{ET{-ASTM D-412
{F¥ {4 (2 Batch®) ) —Filler B&RH, 708 Tensile strength, MPa | 11.7] 13.8 11.7] 10.3
Dumpi@fs, °C 124] 1241 124 124 Tensile Strength, psi 1,700| 2,000 1,700 1,500
BanburyiBEE, (b, °C) 57 57 57 57 300% Modulus, MPa 4.1 3.8 3.4 2.8
- . 300% Modulus, psi 600 550 500 400
VR (2Batch®) Z535) —Filler B&F:M, 900 Elongation, % 600, 700 650 675
Hardness, Shore A 73] 72 72 72
DumpifE, °C 140 | 135 | 141 | 135 Oil Immersion @18,
Banburyi R, (&l °C)| 57| 57| 57| 57 7085f-ASTM D-471
ASTM Oil #1, &&
#t, % +1.5 +1.8 +3.0/+ 4.2
s1rile 7 o0 i ASTM Oil #3, %8
9. Nitrile BiEELE0] 713 #1t, % +8.5/ +9.2/ +9.8+11.6
ASTM Ref. Fuel A
o) eldl e nitrilen BERGA T WS ZHRMe BRI, % : +5.5| +6.1] +6.6] +8.9
- < =3 N ASTM Ref. Fuel B
ek Bl el Millinge] wh2z =37 ==, MR BhbHE % +6.1) +9.20+10.9+12.5
7} EF5 3, ScorchiifE7l WA=k, =& mold 5%

7 mold releasest 9] Zo}4 calenderings} ko]
LR, Zeld el 5 0phr7iR & HEINE NEHY
BE WEE Bt A4 Gkel gl {EEe] Fol
R | la]"ﬂ g4 SRS Mgl Y o
FE 7B St JomR, BR W EEHES W
babo] Eke & ?U(ﬁcﬂ | 4wk sled ok gk & Mol &
155 Zejdleal e o] ¥EENA 9 blacksl nonblack
nitrile $RRY EfEC e}

% 14. Non-Black Nitrile @4 E S i HE
B

At

A PHR

Nitrile Elastomer 100.0

250

% 15. Black Niirile SE{4B2 434 &

8 B PHR
Nitrile Elastomer 100.0
Coumarone-Indene Resin 15.0
Dibutyl phthalate 15.0
HAF Black 50.0
Stearic Acid 1.5
Zinc Oxide 5.0
Sulfur 1.0
Tetramethyl Thiuram Monosulfide 0.5
Polyethylene (MW :1,500) 0~10.0




EESE ZPddd4&

FIAEE 25 InTel ek

MEY) XRE
Polyethylene(MW:1,500) | 0.0 2.5 5.0 10.0  10. SBREg#H0l FIA
& 275 o Ze)o| g Sphr7bA] SBRERASl #Hmshkd < g
oo B B B B e L R
®138°C, 5pt. L&, N 1% :
i PR 1 18 14 15w sl BF BT $90) 9enE HEH
InEEF-155°C, 30451k BENRL FHstedok k. T 16~197tA &= KiLek
e EE-ASTM D-412 RS TS SBREEY ZelRdY mingEEd:
Tensile Strength, MPa 13.8 13.1) 12.8 11.7  opepdlel, =3 HESRY RIEME W7 3] Sl el
Tensile Strength, psi 2,000 1,900 1,850 1,700 4 o] ®inshe = SBREIF S LS Easiel
2,
300% Modulus MPa 10.30 9.7 9.7 8.3 % 16. SBR(Cold) #Em4o HE
300% Modulus, psi 1,500/ 1,400 1,400 1,200 -
Elongation, % 400 400, 400 400 Compounds | & | B
Hardness, Shore A 59 59 59 60 SBR-1502 (Cold) 100.0 100.0
Oil Immersion-#1{8, 70 .
ReiH-ASTM %_471 Hard Clay N 100.0
ASTM Oil #1, 7545 Hydrated Silica — 60.0
1, % 0 o +1 +3 Zinc Oxide 5.0 5.0
ASTM Oil 3, Zaniisd Stearic Acid 2.0 2.0
AS{’I;’N'ARf el t3 43 +5 49 Coumarone-Indene Resin 10.0 10.0
i Ref. Fuel A, .
SRS, % ol +1 w4 7 Diethylene Glycol — 3.0
ASTM Ref. Fuel B, Sulfur 4.0 3.0
i, % +14) +17) +19 +22 Benzothiazyl Sulfenamide 1.2 1.5
DOTG 0.2 0.5
Polyethylene (MW :1, 500) 0~10.0 | 0~10.0
#F 17. Clay-filled SBR(Cold)2| #1B&) HEE
Polyethylene (MW:1,500) 00 | 25 5.0 10.0
el
Mooney Viscosity, ML; @100°C 44 42 39 35
Mooney Scorch, MS @138°C
5pt. E5i7bR1 S WERE, 4 15 l 15 16 17
mEY S
@0.41 MPa, 153°C, BlEBE{L
Tension & Hardness (20)
Tensile Strength, MPa 15.9 16.6 15.9 13.8
PSI 2,300 2,400 2, 300 2,000
300% Modulus, MPa 7.8 6.9 6.2 4.8
PSI 1,100 1,000 900 700
Elongation, % 460 500 500 480
Hardness, Shore A 74 74 74 74
Abrasion Resistance (NBS) (30)
Reference Control as Std., % 100 109 110 138
Tear Resistance (Angle) (20)
Kilograms per One Centimeter Thickness 23.1 23.1 20.7 18.7
Pounds per One Inch Thickness 130 130 | 115 105
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LTBER FHAE B

Compression Set at 25% Deflection (Method B) (30)
22850, 70°C, % 32 34 35 35
Rebound (Goodyear-Healey) (35)
15 Degree Angle Drop, % 52 51 50 49
Cut-Growth Resistance (Ross) (30)
Kilocycles 500% £ hn 58 59 54 47
¥ 18. Silica-filled SBR (Cold)2] #¥E#) FHEME
Ployethylene (MW:1,500) 0.0 2.5 5.0 10.0
(=3 J:a :
Mooney Viscosity, ML, @100°C 30 75 70 60
Mooney Scorch, MS @138°C, 5pt. LFEFHE, 4 10 10 11 12
hnED e
@0.41 MPa, 153°C, HBSHE{L
Tension & Hardness
Tensile Strength, MPa 16.6 16.6 17.2 17.2
PSI 2,400 2,400 2, 500 2,500
300% Modulus, MPa 3.4 3.4 3.4 3.4
PSI 500 500 500 500
Elongation, % 580 600 600 600
Hardness, Shore A 74 74 74 74
Abrasion Resistance (NBS) (25)
Reference Control as Std., % 100 89 102 92
Tear Resistance (Angle) (20)
Kilogram per One Centimeter Thickness 29.4 28.5 28.5 26.7
Pound per One Inch Thickness 165 160 160 150
Compression Set at 25% Deflection(Method B) (25)
225f, 70°C, % 18 18 22 26
Rebound (Goodyear-Healey) (30)
15 Degree Angle Drop, % 52 52 52 51
Cut-Growth Resistance (Ross), (25)
Kilocycles 500% Increase 66 47 64 54
Sulf . .
% 19. Carbon Black 5ol #® H#& uifur 18 | 18
3363
Compounds \ A ! B ML, @100°C 66 &6
SBR 17 137.5 137.5
HAF Bllok 68.5 68.5 I i
Petrcl ac oil 5'0 ) Tensile, MPa 16.2 18.3
etroleum Oi . -
Tensile, psi 2, 350 2,6
Polyethylene (MW :1, 500) 5.0 enstie i pst 50
X . Elongation, % 625 625
Zinc Oxide 4.0 4.0
Stearic Acid 1.0 1.0 Shore A 49 50
earic Aci . .
SEE (4L 2.7 5.0
NOBS Special 1.0 1.0 ARORE WELE)
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BESE Zejddd S FIAT 2FmIel Heid

5% : NOBS Special N-Oxydiethylene benzothiazole wt et £ {E¥EMEe] MHES mEs® mold flows:

-2-Sulfenamide+- American Cyanamide Co. R o] 2] Eold HislAl BZIE moldel A BE{L

' SE BES & wAA] e o Mol s Beld]

11. Butyl Rubber #H 40l FIB Aol 4 5 Ml HRES A % BK
Folc},

% 2001 Jehd kel go] EeloeldAld Finekd SRS 177~204°Coll A 5~74H Banburyel 4 i

ButylErE £ 484 HE) ScorchiREE Wi+ A& Adtgdor 2% 71~82°Cell4 milld] X3 #F (B
& 4 givh. Butylm$-218 1005} ol 2.5  EME Y3 BAE %ETI

% 20. Butyl Rubber {HR4 Eo| 54 B

Compounds A B C D

Butyl rubber 218 100.0 100.0 100.0 100.0
MPC black 50.0 50.0 50.0 50.0
Zinc Oxide 5.0 5.0 5.0 5.0
“Necton” 60 5.0 5.0 5.0 5.0
Sulfur 1.5 1.5 1.5 1.5
“Tellurac” . : 1.1 1.1 1.1 1.1
Polyethylene (MW :1,500) 0.0 2.5 5.0 10.0

Total 162.6 165. 1 167.6 172.6
Mk ok 1,142 1,140 1,137 1,128

HBFEHE53°Col A 4050 JnlE Bk

{EENRIE
Mooney Viscosity, ML, 100°C, 1+4% 91 86 78 72
Mooney Scorch, ML, 121°C (1) 16 16 17 18
Mooney Scorch, ML, 138°C (1) 7 7 8 8
Tension & Hardness
Stress, 300%, psi, Unaged 900 700 700 600
Aged(2) 1,500 1,200 1,200 900
Stress, 500%, psi, Unaged 2,000 1, 800 1,800 1, 300
Aged — — — —
Tensile, psi, Unaged 2,900 2,800 2,700 2,200
Aged 2,600 2,200 2,200 1, 800
Elongation, %, Unaged 670 680 690 700
Aged 470 480 480 490
Hardness, Shore A, Unaged 55 56 59 62
Aged 61 61 63 65
Abrasion Resistance
Compound AE ##, %, Unaged 100 93 92 80
Aged 100 9% 95 93
Tear Resistance
Ibs/1 inch thickness, Unaged 190 210 220 200
Aged 140 140 145 155

Compression Set, 100°C, 7083 % of original
deflection 78 79 80 80
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LTEEHE B+AE HN%

o
(<

Rebound (Goodyear-Healey) 15-Degree Angle Drop %
Unaged 30 30 30 31
Aged 30 32 32 33
Crack-Growth Resistance (De Mattia)
Grack-Growth #n 500% % Kilocycles
Kilocycles Uunaged 41 44 45 40
Aged 4 5 5 5
Compression Fatigue (3)
Temp. Rise, °C, Unaged 54 56 57 72
Aged 43 39 40 42
Initial Static Comp., %, Unaged 29 28 27 23
Aged 24 24 21 17
Permanent Set, %, Unaged 18 19 20 31
Aged 5 5 5 6
5 (D) SNEEELL B SEfr7bR] BhEs = AR ().
(2) 100°Cell Al 96BR air ovendll 4] 1k
(3) ABefEs:
Frequency—1, 800 cycles/% Stroke-—0. 2inch
BT E—50lbs/in? kel —1, 000inch (F15)
FRHE E—0. 750inch () BRI —20%
£ 21. EFMER
12. ZzZ{oIEM TypeRl| fH4H2] 431 SBR 1815 112.5
HEs No.1 Smoked sheets 50.0
MT Black 20.0
ool del 4 ST 2,005 1,500 9 glp Lo Oxide 3.0
e TUUAY SFE 18009 SMWE 44 gkm  Oreeric Add L0
Bl s e A8 stk &%9 Zgay  Antioxidant () L5
#1-& Banbury mixing cyclerfol]l ¥ 3 120rpm3} 0.41 Accelerator (2) 1.0
MPa(60psi) ram /1A 758 WA o e M () 0.4
HRBERE F 215 220] FEeheleh, - Sulfur 20
Polyethylene 0 =+ 3.5
* 22, & Za|oiYA ERA HE HE
Compounds A B C D
Polyethylene Grade (MW) — 2,000 1,500 1, 800
(FLILEHE)
H 2t 1.13 1.12 1.12 1.12
PEERREF
Mooney Scorch, @100°C
11/2% 38 37 39 38
45 M 33 35 34
Oscillating Disk Rheometer @160°C
1point EF7FA] K (4) 3.9 4.0 4.0 3.8
EZEEL 5.9 5.9 5.8 6.0
Torque, Newton-Metre (in/1b)
& Z) 2.35 2.45 2.51 2.61
(20.8) 21.7) (22.2) (23.1)
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BEAE 2=l AT 2 FmTel sl
® X 7.66 7.20 7.26 7.66
(67.8) 63.7) (64-3) (67.8)
IEEESE @160°ClA 775 Bk
Durometer, Shore A 57 56 57 58
Modulus 300%, MPa 10.34 9.72 g.44 10.41
psi 1,500 1,410 1,370 1,510
Tensile Strength, MPa 16.06 17.387 16.13 17.23
psi 2,330 2,520 2,340 2,500
Ultimate Elongation, % 410 450 430 420
Extrusion and Molding, Banbury Mixing and Mill Handling
Extrusion (Garvey Die)
Rate (grams/min.) 7.07 7.46 7.65 7.70
Relative (%) 100 106 108 109
Shrinkage (cm/gm) 0.742 0. 800 0. 805 0. 808
(in/gm) 0. 292 0.315 0. 317 0. 318
Relative (%) 5.0 0.9 0.3 0
Mold Release @ 160°C Fair Good+ Good+ Excellent
Mold Shrinkage, % 2.4 2.4 2.4 2.4
Banbury Mixing
Peak Power (amps) 45 42 41 42
Final Temperature, °C 127 124 121 121
Release from Banbury Fair Good Good+ Excellent
Stock Appearance Fair+ Good Good Good
Mill Handling, @65°C
Release Fair Good + Good+ Excellent
Smoothness Fair Good Good Good
Tack Good Good Good Good
A-C Polyethylenec] A&+ 2xolz o FEHe] #F
13. & =1 el Ak BERAERE BIGRS B LBV e RE
#E Eelddde REAEY AL HET BEGHE
2 R (PR AR B—the EEg  POIA ROES fEse ez RAEGE Tl
E ZeldRae #FHstY oA meRActE Ao LE 2L il KEECTREG), SETtEEH B

Ael 7HA FBel #she w9l o1 Eo] AR
& BEEE REEW e Zelel|Ale Bk g
HE F 4 dom PHEE, RS Wik g %
e FiEtEel o4l Fob Aok moldell A e} o]
calender rollz} mille]l A {EZffEe] EXF EAIZHERS)
9l =g mold flows} Eul,

BEAE ZEddd- »8 G £Elte] =4
FEsa® fER EEY REDRESEE 14 oA 2
v o)l g REL o] Eel BE HRAAT TR
Bl el 2ol gleh. Aol vtEbR] 42 5

= EEMS, Sidewall, Hoses, Top Lifts, Dock
Fenders, Automotive Bumper Strips, Neoprene Rolls%s
o FIES 2 9et. BE Bl 4 & Allied Chemical ¢]

N WERMEE R, BB R4
Hz Qermz FREE ol

olu} AzpE

2 ¥ # #

1. A-C Polyethylenes, Technical Brochures, Allied
Chemical Corporation, U.S.A.

2. Epolene Waxes, Technical Brochures, Eastman
Chemical Products, Inc., U.S.A.

3. Hi-Wax, Technical Brochures, Mitsui Petrochemi-
cal Industries Ltd., Japan.

4. Hypalen, Technical Brochures, E.I. du Pont de

Nemours, U.S.A.

(p.2751 A &)
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23295 Biik#|

A F3 EET MEE st -E i
S ERA 7l = RS Tt Ao},

23932 BFILHE #FHte2A 1y nfEelest=
MHEE E3hd 20F WIEETE AT 5+ g 4%
de PR BEeR PR/ A& Aslotnl =Rt 4
Zolu| =R LAWE MM o MBS MR +
dom FoB o) ER AR PHILEY AR
#BhE Aoz Az}

Eeel] £47

scorch overvuleanization

—
i
H

L c

undervulcanization optimum

-----

D

- mmm e m———————

A=compound with rapid onset of vulcanization
B=compound with delayed onset of vulcanization
C=compound with rising modulus

D=compound with reversion tendencies

tensile stress at a given elongation

vulcanization time

|

broad plateau

elongation

vuleamzation

tensile stress at a given

flow period vulcanization time

x 24.

ol R 2504 vhebd whel o] Qo] K (in situ)
sk el MITRS Hake 22 Pigksl 1734
A gles Fo2E v& o8} e s {73
A Aoz Azslet
-5 bl RinEel vt SELER RS HoerYH AR
2 FEElegtuvlo] B, ofnl B vl o] &4 ol o] E
248 ARA v d el o ax chiclEE & 25

¥ 25. Insitue Vulcanization(Jap. Pat. 8 —47—42850)

S OH HO
I AR
(—S—C—8—)x Me:NCN—|| [—NCNMe;
\I//

Me
PTC DMTDI
N\
xS + xCSz 2Me;:NH + OCN—| [—NCO
Y
Me
MezNCSH . HNMez TDI
: 1l
]
MMC
Sy
SBR 65 16°C x 6min.
BR 35
Process Oil 43 Ts 166kg/cm?
Carbon Black 70 Eg 800%
Stearic Acid 1 M 51kg/cm?
Anti. 224 2.0
Santflex 13 1.7

PTC 1.72 DMTDI 1.83

9 Fifel vzl EwE a5 BE

i

s HJitq EelEl et ol ey FiEESE R
ERFE HfEsA, o AL e o] 44 opv] o]
EX JE obulst

ofEE el ot T RERNE £ ABEER
ol dld elolnl - vjul] Bl Tl €] 2. 7}ube] o] E(MMC) 7t &
el SME AR BUHRE HEs mEREe]
o] FolA & Aeleh

230X £&2E 5t o)} g FEH ERS
{LBgER e BHEE, wolsbAd ARy ekl RESES
ZFTHS KBk 2ol WL O e
kel =

ShaL MEER] N

(p- 28514 Al<)
5. Ameripol Elastomers, Technical Brochures, B.F.
Goodrich Chemical Company, U.S.A.
6. Vistalon, Technical Brochures, Exxon Chemical

Company, U.S.A.
7. Epsyn, Technical Brochures, Copolymer Rubber
& Chemical Corp., U.S.A.
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