
Index 

A 

Abrasion resistance, of HNBR materials, 97
 
Accelerators, types of, 15-17
 
Acetone-diphenylamine (ADPA), 472
 
Acetylene process, 3--4
 
Acetyl methyl ricinoleate, 390, 395
 
Acetyl tributyl citrate, 390. 393, 395
 
Acid acceptor, for epichlorhydrin
 

compounds, 259-262
 
ACN,481
 
Acrylic elastomers-ACM, 404, 453--454
 

air OVen aging of
 
formulations, 458--459
 
soap and sulfur-cured compounds, 460
 
TCY-cured compounds, 460
 

compounds extracted in IRM 901 oil
 
before air oven aging, 461--464
 

formulations and properties, 45~57
 

processing aids incorporation
 
in, 484, 48~88
 

Acrylic elastomers (ACMs and AEMs), 98
 
Acrylonitrile-butadiene-isoprene
 

(ACN/BR/IR) elastomer,
 
terpolymer of, 51
 

Acrylonitrile-butadiene rubber (Buna N
 
and Perbunan), see NBR
 

Adkcizer RS-735, 393
 
AEM, 404, 473
 

processing aids incorporation in, 487
 
Aerosil'" P-972, 144-145
 
Atlas?" 100 series, 140
 
AGERITE MA, 413
 
AGERITE RESIN 0, 413
 
AgeRite Stalite S, 172
 
Aging stabilizers, for HNBR, see
 

Hydrogenated Nitrile-Butadiene
 
Rubber (HNBR)
 

Alkylated chlorosulfonated polyethylene,
 
335-337
 

Alkylphenol disulfide, 416
 
ALTAX (MBTS), 420
 
Aluminum trihydrate (ATH), 362
 

Aminox,445
 
Ammonium benzoate cured compounds, 178
 
Anti-drain back valve, 189
 
Antioxidants
 

and comparative study, 18
 
in Gechron 2000 ECO, 262
 
solubility in heptane, 446
 
volatility of, 445
 

Antiozonants, 17-19
 
in Gechron 2000/100, 263
 

API TR 6J1 Elastomer Life Estimation Test
 
Procedures, 515
 

Aranox, 445-446
 
Anneen 180, 212, 479-480, 484, 487
 
Aromatic process oils, 390, 393, 398
 
Arrhenius plot, of EVM insulation
 

compound, 359
 
Arrhenius' theory of the thermal
 

acceleration, 515
 
Ascium, 302
 
ASTM 02000 compounds, 383
 

classification system, 96, 135
 
elastomers comparison, 97
 

ASTM 01418 designations, 246
 
ASTM 901 Oil, 445, 449
 
Avoid this mistake (ATM), 389, 394, 397,
 

402--404,406
 
Axel Int 216, 172
 

8
 

Bayer, 105
 
Benzoates, 394
 
4,4'-Bis (a-dimethylbenzyl)diphenylamine,
 

440
 
Bisphenol A, 420
 
Au'-Bisu-butylperoxy)-diisopropyl
 

benzene, 410, 472
 
1,I-Bis(t-butylperoxy)-3,3,
 

5-trimethylcyclohexane, 410
 
Black thiokol FA printing rollers, 380
 
Blanc Fixe, 144
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Brittle point, of a specific elastomer, 500 
BR 9151 or ETP, 144 
Butadiene process, 3-4 
Butadiene Rubber (BR), 15, 397, 406, 439 
Butyl acrylate group polyacrylate 

elastomers, 156 
Butylated hydroxytoluene, 440 
Butyl benzyl phthalate (BBP), 390, 395, 407 
Butyl oleate (BO), 23, 390, 392, 394-395 
Butyl tallate, 394 

c 
Calendering, of AEM compunds, 217 
Carboxylated NBR polymers 

from Lanxess, Trade Name Krynac, 52 
liquid NBR (Nipol DN601), 52 

by Zeon Chemicals, 52 
standard grades of 

Nipol 1072, I072CGX, Krynac X740 
and X750, 82 

from Zeon Chemicals LLC, Trade Name 
Nipol,52 

Carboxylated nitrile rubber (XNBR), 
404,418-419
 

calendering, 481
 
comparison of peroxides in, 86
 
compounding XNBR rubber, 82
 

process safety in, 83
 
extrusion, 481
 
fillers for, 85-86
 

carbon black in, 87 
non-black fillers in, 88 

milling, 481 
molding, 481-485 
processing aids incorporation in, 481-485 
zinc oxide and zinc peroxide study 

in, 83-84 
zinc oxide/zinc peroxide compatible 

comparision, 85 
Carboxyl grades, low 

Nipol DN 631 and Krynac XI46 and 
X160,82 

Castor oil-based factice, 394 
Chemical list, :f87 
The ChemicalResistance Guide, 140 
Chemlok 250, 8500, 8560, 182 
Chemraz'", 135 
Chlorinated polyethylene (CPE), 406 

applications for, 296 

Handbook of Specialty Elastomers 

chemical structure influences, 289, 290 
chlorine content role, 290 
saturated backbone of, 290 
viscosity of products, 290 

commercial grades for elastomer 
applications, 291 

comparison of 
peroxides in with coagents, 412 
thiadiazoles and accelerators in, 422 

compounding and factors 
involved, 292-293 c 

compounding ingredients for c 
choice of CPE, 293-294 c 

chlorine content of, 294-295 
CPE viscosity, 293-294 
curatives choice, 295 
degree of residual crystallinity, 295 
fillers and plasticizers, 295-296 

compounds and applications, 296-298 c 
effect of increasing chlorine content, 292 c 

Chlorination process, 289 c 
Chloroprene (CR) rubber and compounds c 

applications, 29-36 
availability in market, 11-14 
and carbon black and mineral fillers, 19 
compounding and processing c 

principles, 14 c 
blends and elastomers, 14 c 
grades selection, 14 c 

division of grades, II 
fillers and, 19-21 c 
influence of antiozonants on weather c 

resistance of, 21 c 
and plasticizers effects, 21-22 
polymerization and copolymerization, 3-4 
processing involved, 24 
production facilities for, 3 
and resistance to fluids, fungi, bacteria, 29 
role of accelerators, 15-17 

Chlorosulfonated PE-CSM, 406 
Chlorosulfonated polyethylene (CSM) c 

alkylated, 335-337 c 
applications 

ACSM timing belts, 341-342 c 
extra heavy duty mining cable jackets, 

339-340 
hoses, 337 
industrial roll cover, 337-339 
uncured roofing, 340-341 

characteristics of various grades of, 305 
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comparison with other elastomers, 304
 
compounding of
 

fillers, 308-313
 
plasticizers and process aids for, 313-316
 
selection of CSM, 305-308
 

cross-index of grades, 302-303
 
properties, 307
 
saturated nature of, 304
 
selection guide. 307
 
structure of. 303
 

Chrysler MSEA 235, 273
 
CM, processing aids incorporation in, 488
 
Coagents
 

comparison of peroxides in
 
CPE with, 412
 
EPDM without, 412
 

effect in peroxide cure of HNBR, 414
 
types, 414
 

Cold polymerization, see NBR
 
Colorable bearing seal, 182
 
Compliant seals. 497
 
Compounding ingredients, see specific
 

compounding ingredients
 
resins as, 24
 
stearic acid. 23
 

Compression molding, 181
 
Conductive blacks (XC-72. N472), 144
 
Conductive roll formula, 286
 
CO, processing aids incorporation
 

in, 487-488
 
CPE. see Chlorinated polyethylene
 
CR; see also Polychloroprene-CR
 
CR grades
 

Mercaptan-Modified (M-Grades). 8
 
(M/XD) typical accelerator systems for, 18
 
precrosslinked grades, 10
 
sulfur-modified grades, 10
 
vs. cornpound/vulcanizate properties
 

selection, 14. 15
 
XD-grades. 8-9
 

Critical oxygen index (COl), 362
 
Crosslinking mechanism
 

and factors influencing, 16. 17
 
CR vulcanizates
 

and flame retardance, 28
 
M-type vulcanizates
 

and heat resistance, 26-27
 
properties of, 25
 
and protection by antiozonants and
 

antioxidants, 17
 

Crystallization resistant grades. 8
 
CSM (Chlorosulfonated polyethylene).
 

391,397
 
calendering, 490-491
 
extrusion, 491
 
milling. 490-491
 
molding, 491
 
processing aids incorporation
 

in, 490-491
 
CT\-<~ (chlorotrifluoroetnylene), 137
 
Cumar P-IO. 479, 481
 
Curatives. for polyepichlorohydrin
 

elastomer, 258-259
 
Cure cycle. for ACM compounds. 181
 
Cured Vamac, 212
 
Cure systems, for ACM
 

ammonium benzoate cured
 
compounds, 178
 

for chlorine/carboxyl cure-sites. 175-177
 
for chlorine cure-site ACM, 173. 174
 
dithiocarbamates cure system. 179
 
diuron cure system, 175
 
for epoxy cure sites. 178
 
HyTemp NPC-25/SC-75175
 
Nipol ARI2, ARI4. and AR22.
 

use of. 179
 
peroxide curable HyTemp PV-04, 179
 
zeonet system. 178
 

Cyclic enole derivatives, 18
 
Cyclic oxidation process, 437
 

o 
DBEEA, 394. 402, 405
 
DBEEA (TP-95. 4226), 390, 392
 
DBEEF,394
 
DBEEF (TP-90B, 4221), 390, 392
 
DBEP,394
 
DBES.394
 
DBP number. of polymers, 529
 
Diacrylate, 414
 
Diaryl-p-phenyfenediamines, 440
 
Diatomaceous Silica (Celite'" 350), 144
 
Dibutoxyethoxyethyl adipate, 116,395
 
Dibutoxyethoxyethyl formal, 395
 
Dibutyl phthalate (DBP), 390, 392,
 

394,407
 
Dibutyl sebaeate (DBS), 390. 392. 395
 
Dicumyl peroxide. 106, 472
 
DIDA,401-403
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Diesel engine oil cooler O-ring 
and HNBR, 119
 

Diester plasticizers, 396
 
Diethyl thiourea (DETU), 17
 
1,2-dihydro-2,2,4-trimethyl quinoline
 

(Agerite 
Resin D, F1ectolH, and Naugard Q), 114
 

(see also Aging stabilizers, for
 
HNBR)
 

Diisobutyl adipate, 390, 395
 
Diisodecyl phthalate (DIDP),
 

390,394,401-403
 
Diisononyl phthalate (DINP), 390,
 

394,401-402,406
 
Dilauryl thiodiproprionate (DLTDT),
 

439,444
 
2,5-Dimethyl-2,5-di(t-butylperoxy)hexane,
 

410
 
2,5-Dimethyl-2,5-di(t-butylperoxy)hexyne-3,
 

410
 
Dioctyl adipate (DOA), 390, 392,
 

395,401-402,406
 
Dioctyl azelate (DOZ), 390, 392,
 

395,401-402
 
Dioctyl phthalate (DOP), 23, 116, 390, 394,
 

402-403.405-407
 
Dioctyl sebacate (DOS), 390, 392,
 

395,402
 
Diphenyl-p-phenylene diamine, 420
 
Diphenyl thiourea (DPTU), 17
 
Dipolymers, vulcanization
 

systems for, 214
 
Dipropylene glycol dibenzoate, 395
 
Distearyl thiodiproprionate
 

(DSTDP), 444
 
Dithiocarbamates cure system, 179
 
Dithiodicaprolactam (DTDC), 416
 
Dithiodimorpholine, 416
 
4,4'-Dithio dimorpholine, 472
 
Diuron cure system, 175
 
Dough processes, 25
 
DSC-curves, 349
 
DTDM (4,40 dithio-bis-morpholine or
 

Sulfasan R), 259
 
Dual chlorine/carboxyl cure sites,
 

of polyacrylate elastomers, 157-158
 
DuPont Performance Elastomers'
 

designation, 141
 
Durazone 37, 445-446
 
Dynamic or shaft seals, 182
 

Handbook of Specialty Elastomers 

E 

Einstein equation, of particle reinforcement 
of liquids, 528
 

Elastic response, of rubber, 522-524
 
Elastomers
 

degradation caused by oxidation,
 
434-437.439
 

effects of
 
fatigue, 436-437
 
heat, 435
 
light and weathering, 436
 
metals, 436
 
oxygen, ozone and shear, 435
 

evaluations of antioxidants
 
in, 445-472
 

ethylene-acrylic elastomer, 455, 460,
 
465-472
 

HNBR, 445-455
 
polyacrylic elastomer, 453-464
 

inhibition of degradation, 439-444
 
amines,441-442
 
phenolics, 440-441
 
phosphites, 442-443
 
primary antioxidants, 440
 
secondary antioxidants, 442
 
thioesters, 443-444
 

ozone degradation, 430-434
 
antiozonants, 431-433
 
nonstaining triazine based antiozonants,
 

433-434
 
waxes and polymer antiozonants, 434
 

polymeric degradation. 437-439
 
selection of proper antioxidant,
 

444-445
 
Elastomers vulcanization agents, 409-427
 

composition and trade name, 424-425
 
metal oxides cross-linking, 417-420
 
multifunctional cross-linking
 

agents, 420-423
 
peroxide cross-linking, 409-410,
 

417,419
 
compounding with peroxides,
 

413-415
 
peroxide reactions, 410
 
selection of peroxide, 410-415
 

sulfur cures, 417-419
 
sulfur donor cures, 415-417, 419
 
suppliers, 426-427
 

Emulsion-polymerized material, 346
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Energized seals, 497
 
Energy industry elastomers, 496-498
 
EPD~,406,434-435,439 

comparison of peroxides in without
 
coagent, 41 1-412
 

cure time in, 411
 
effect of antioxidants in peroxide
 

cure of, 413
 
scorch time in, 411
 
temperature for 10 min cure in, 410
 

Epichlorhydrin-ethylene oxide copolymer
 
(ECO),247
 

Epichlorohydrin, cure systems in, 423
 
Epichlorohydrin elastomers, 248; see also
 

Polyepichlorohydrin elastomer
 
autoxidation mechanism of, 252
 
extrusion of, 264-265
 
formula for, 250
 
service life of an, 251-252
 

Epichlorohydrin-ethylene oxide-allyl
 
glycidyl ether terpolymer
 
(GECO),247
 

Epichlorohydrin-ethylene oxide elastomers
 
(ECO), 404-405. 422
 

processing aids incorporation
 
in, 487-488
 

Epichlorohydrin homopolymer, 423
 
EP~, 439
 
Epoxidized cetyl tallate, 390. 395
 
Epoxidized soybean oil (ESO), 390
 

(G-62),393
 
Epoxy side cure sites, of polyacrylate
 

elastomers, 156
 
Ethyl acrylate group polyacrylate
 

elastomers, 156
 
Ethylene/acrylic (AE~) elastomers
 

benefits of, 195
 
chemical composition, 194-195
 
commercial grades, 195-196
 
compound design
 

fillers, carbon black and mineral fillers,
 
204-206
 

plasticizers, 206--209
 
polymer selection, 200-201
 
release system, 20 I
 
stabilizerts), 201-204
 

development of polymers, 220
 
mixing of AEM compounds
 

internal mixers, 215-216
 
roll mill mixing, 216--217
 

processing of AEM compounds
 
calendering, 217
 
extrusion, 217
 
molding, 217-220
 

product lines, 195
 
shelf stability of, 196
 
starting formulation for specific
 

applications
 
cellular vamac, closed cell, 236-237
 
CVJ boots, 234-236
 
dampers, torsional dampers, 226--228
 
high performance automotive hoses,
 

225-226
 
low smoke flooring and extruded
 

edging, 239-243
 
oil field applications, 239
 
O-rings, 234
 
roll covers, 237-239
 
seals, gaskets, and general molded
 

applications, 221-225
 
wire and cable, 228-234
 

Vamac product line, 195
 
vulcanization, 209-215
 
vulcanized properties
 

dry heat resistance, 196
 
general fluid and chemical
 

resistance, 197
 
low-heat performance, 196--197
 
other, 199
 
physical properties, 197-199
 
vibration damping, 197
 

Ethylene-acrylic elastomer (EAM), 445, 472
 
air oven aging of formulations, 467-468
 
cell oven aging of compounds, 471
 
compounds extracted in IRM 901 oil
 

before air oven aging, 469-470
 
formulations and properties, 465-466
 

Ethylene dimethacrylate (EDMA), 355
 
Ethylene-octene copolymer (EOM),
 

comparative rheometer cure
 
curves in. 415
 

Ethylene-Propyiene-Rubber (EPDM), 15
 
Ethylene thiourea (ETU). 17, 258
 
Ethylene Vinyl Acetate elastomers, 344-346
 

applications in, 358
 
blend component, 366
 
flame-retardant noncorrosive
 

applications, 361-364
 
heat- and oil-resistant molded
 

goods, 364
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high-temperature insulation compounds, 
358-360
 

classification of, 346
 
compounding process in
 

antioxidants, 356
 
curing system, 355
 
fillers and plasticizers, 356
 

crystallinity of, 352
 
heat of combustion (DHc) of, 349
 
polymerization reaction for, 345
 
processing of
 

calendering and fabricating, 357
 
LCM salt bath curing, 358
 
mixing and extrusion, 357
 
molding, 358
 
steam curing, 358
 

structure and property relationships
 
crystallinity, 348-355
 
glass transition temperature, 348-355
 
oil resistance, 354
 
polymerization and production
 

processes, 344-346
 
2-Ethylhexyl diphenyl phosphate,
 

390, 392, 395
 
ETP or BR 9151
 

FKM and FEPM designation, 141
 
ETP-S series, 140
 
ETU lead oxide cure system, 422-423
 
EVM, see EVM elastomers
 
EVM, as insulation compound
 

electrical properties of, 361
 
maximum service temperature,
 

358-359
 
resistance to radiation, 360-361
 
resistance to UV light, weathering, and
 

ozone, 359-360
 
EVM/CM blends, in light-colored
 

compound, 367
 
EVM copolymers
 

thermo gravimetric measurements in
 
nitrogen atmosphere, 348
 

EVM grades, 347
 
EVM/HNBR blends, in black filled
 

compound, 368
 
EVM injection molding compound,
 

365-366 •
 
EVM, processing aids incorporation
 

in, 490
 
Extos,302
 

Handbook of Specialty Elastomers 

Extrusion and calendering, of black filled
 
ACM compounds, 181
 

Extrusion, of AEM compunds, 217-218
 

F 

Factice, see Vulcanized vegetable oil 
(Factice) 

Failure life data, defined, 516--517 
Fast, safe cure system, for 

terpolymers, 213
 
FEPM materials, 135
 

relative oil resistance of, 140
 
FFKM compounds, 135
 
Finite Element Analysis, 517
 
FKM families
 

and base resistance grades of, 140
 
low temperature measurement
 

methods on, 142
 
major process aids for FKMs, 145
 
permeation of vs. NBR, HNBR, and
 

FVMQ,142
 
plasticizer, Dai-EI® f-IOI, 146
 
relative fuel resistance vs. low temperature
 

flexibility of, 141
 
relative oil resistance of, 140
 

Flame-Resistant Noncorrosive Compound
 
(FRNC)
 

influence of ATH amount on critical
 
oxygen index in EVM, 362
 

influence of vinyl acetate content on
 
limiting oxygen index in
 
EVM,363
 

Flame-retardant noncorrosive applications,
 
see EVM
 

Fluorocarbons (FKM), 98, 496; see also
 
FKM families
 

Fluoroelastomers, I 34
 
advantages of using, 135
 
base-resistant grades of FKM, 140
 
chemical resistance
 

of FKMs vs. other elastomers, 136
 
of major FKM families, 137
 

choice of pigments, 145
 
compounding for purposes, 146
 

compression set resistance, 148
 
for elongation at break, 146--147
 
hardness, 146 .
 
for tensile strength, 146--147
 

In 

Flu
 
Flu
 
FOI 

FR 
f 

Fm 

G 

GIl
 
GIl
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short power steering system
 
hose, 126, 127
 

water pump mechanical seal protective
 
bellows (orange), 122, 124
 

calendering, 481
 
cell oven aging of, 455
 
commercial polymers properties, ]()(}'''103
 
compounding process
 

aging stabilizers, 114
 
blending with EPDM, 117
 
carbon black fillers, I 10-113
 
non-black fillers, 113-115
 
plasticizers used in, 116--117
 
polymer selection, 99
 
tackifiers, internal lubricants in, 117
 
vulcanization systems, 106
 

compounds extracted in IRM 90 I oil
 
before air oven aging, 454
 

effect of coagent in peroxide cure of, 414
 
extrusion, 481
 
formulations and properties, 447-448
 
influence of variable acrylonitrile content
 

and cross-linking on compression 
set of, 105
 

manufacturing process, 96
 
milling, 481
 
molding, 481--485
 
peroxide and coagent interaction and
 

influence study in, 108-110 (see also 
Vulcanization, for HNBR)
 

peroxide-cured compounds, 446, 449
 
physical properties of, 96
 
polymer structure of, 95
 
processing aids incorporation in, 481--485
 
produced from hydrogenated acrylonitrile
 

butadiene copolymer elastomers,
 
NBR,94
 

regression analysis of antioxidant
 
effects in, 450--451
 

semi-EV and EV sulfur cure
 
systems for, 107
 

study of post-cure effects in, 111-112
 
technology involved in, 94
 
Zinc Methacrylate modification of, 105
 

Hypalon 20, 302
 
HYPALON chlorosulfonated polyethylene
 

(CSM),419­
Hypalon'" S-I, 302
 
HyTemp AR-72LF non-black
 

bearing seal, 185
 

Handbook of Specialty Elastomers 

HyTemp NPC-25 cure system, 175
 
HyTemp PV-04, 159
 
HyTemp SC-75 cure package, 175
 

IIR, 397, 406, 439
 
IISRP Worldwide Rubber Statistic 2001, 3
 
Internal mixers/procedures, for AEM
 

compounds, 215-216
 
Isodecyl diphenyl phosphate, 390, 395
 
Isopropyl triphenyl, 394
 

K 

Kalrez®, 135
 

L 

Lead oxides, 16
 
Levapren EVM grades, from Bayer, 347-348
 
Life prediction, of oil field elastomers, 512,
 

515-518
 
Limiting oxygen index (LOI), 362
 
Linear phthalate, 390, 395
 
Linear trimellitate, 390, 393, 395
 
Lip Seal, 182
 

for GM 8645003-C, 184
 
Liquid NBR (Nipol DN601)
 

major advantage of, 52
 
from Zeon Chemicals LLC, Trade Name
 

Nipol,53
 
Liquid polysulfide, 370
 
Low mold-fouling NBR polymers
 

from Zeon Chemicals LLC, Trade Name 
Nipol,49-50 

Low molecular weight polyethylene
 
(LMWPE), as processing aid, 478,
 
488, 491
 

"LS" designation, of Vamac products, 195
 
LT suffix, 141
 
Luperco'" IOIXL, 144
 

M 

Marching modulus characteristics, 15
 
Mercaptan-Modified (M-Grades), 2, 8
 

and influence of
 
crystallization tendency on, 8-9
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peroxide curatives in, 74, 79
 
sulfur cures systems in, 72-74
 
sulfur donor or semi-EV cures, 73-76
 

NBR grades and polymers
 
carboxylated polymers, 5{}-51
 
from Lanxess, Trade Name Perbunan/
 

Krynac,45-46
 
low mold-fouling grades, 48
 
polymer structure of, 94
 
precrosslinked grades of, 48
 
types of Butadiene addition in formation of
 

polymer, 94
 
from Zeon Chemicals LLC, Trade Name
 

Nipol, 43-44
 
NBR manufacturers; see also Hydrogenated
 

Nitrile Butadiene Rubber (HNBR)
 
Goodyear, Bayer, Nippon Zeon, and
 

Polysar,95
 
N-Butyl-4,4-bis(t-butylperoxy)valerate, 410
 
NIIO carbon black (SAF), 529
 
N-(Cyclohexylthio) Phthalimide, 472
 
N-( 1,3-dimethylbutyl)-N'-phenyl-p­

phenylenediamine (6PPD), 431-432
 
Neoprene GN, 2
 
Neoprene W, Thiokol ST blends of with, 378
 
Nickel di-n-butyldithiocarbamate
 

(Naugard NBC), 439
 
Nipol 1312, 389
 
Nipol AR-12, 159, 169-170
 

ARI4, and AR22, 179
 
Nipol ARI4, 159
 
Nipol AR22, 159
 
Nipol AR53, 158
 
Nipol NX775, 419
 
NIPOL 1001, Thiokol ST blends
 

of with, 377
 
Nippon Oil Seal, 169
 
Nitrile cure systems, 419
 
Nitrile (NBR) group
 

NBR, 401-402, 415, 481-485
 
NBR/PVC, 402-403
 

Nitrile PVC blends, 55
 
Nitrile rubber, see NBR
 
N,N'-bis-( I ,4-dimethylpentyl)-p­


phenylenediamine (77PD), 432-433
 
N,N'-diphenyl-p-phenylenediarnine
 

(Naugard' J), 440,472
 
Non-black static-dissipative formula, 285
 
Nonpolar elastomers-NR, 406
 

Handbook of Specialty Elastomers 

NORSOK M 710 Rev. 2 "Qualification of
 
Non-metallic Sealing Materials and
 
Manufacturers", 515
 

N-Phenyl-a-naphthylamine (PANA), 472
 
N-Phenyl-N I -(p-toluenesulfonyl)-p­


phenylenediamine (TPPD), 445, 472
 

o 
Octamine, 440, 445-446
 
Octylated diphenylamine (ODPA),
 

17,440,472
 
Octyl oleate (AO), 390
 
Oil field elastomers
 

chemical changes, 504-506
 
commercial Ram Packers, 507-511
 
in sour environment, 505-508
 

life prediction, 512
 
materials, 495-496
 
physical changes, 498-504
 

at elevated temperatures, 499-500
 
explosive decompression in Freon
 

134A,503
 
at glass transition temperatures, 50 I
 
and high differential pressures,
 

501-502
 
in low temperature environments, 501
 
storage temperature, SO I
 
swelling, 502-503
 

qualification tests, 512
 
used in the energy industry, 496-498
 
well-bore fluids, 506-511
 

Oil field packer and HNBR, 121
 
Oil pan gasket compound, 187
 
Oil-resistant elastomers
 

in automotive transmission fluid,
 
comparison of, 98
 

in engine oil, comparison of, 97
 
pound-volume cost comparisons
 

of,99
 
O-rings, 234
 
Ozone degradation, 43{}-434
 

antiozonants, 431-433
 
nonstaining triazine based antiozonants,
 

433-434
 
waxes and polymer antiozonants, 434
 

Ozone resistance, of polyepichlorohydrin
 
compounds, 253
 

Ozonolysis, 431
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p 

Packers, for oil fields
 
blow-out-prevention (BOP), 497-498
 
down-hole, 497
 
inflatable, 498
 

Paint and lacquer spray can gaskets,
 
381-382
 

Paint hose inner liner, 382-383
 
PANA N-Phenyl-a-naphthylamine, 472
 
Paraffinic process oils, 390, 393, 398
 
Paraffin wax, as processing aid, 478
 
Pariser's mechanism, 17
 
Perftuoroelastomers, 135
 
Peroxide cross-linking
 

in elastomers, 409-410, 417, 419
 
compounding with peroxides,
 

413-415
 
peroxide reactions, 410
 
selection of peroxide, 410-415
 

Peroxide curable fluoroelastomer, 415
 
Peroxide Curable HyTemp PV-04, 179
 
Peroxide cure mechanism,
 

for Vamac, 213-214
 
Petrolatum, as processing aid, 478
 
Phenyl-o-naphthylamine (Naugard
 

PANA),445
 
Phthalates diesters, 394
 
Plasthall 7050 (glutarate), 390
 
Plasticizer-extender NBR
 

EV cure systems vs. sulfur and
 
semi-EV in, 90
 

grades, 89
 
from Lanxess, Trade Name Krynac, 55
 
from Zeon Chemicals LLC, Trade Name
 

Nipol,55
 
Plasticizer oils, effects on the viscosity of
 

rubber, 532-533
 
Plasticizers, 21-23, 171-172
 

acrylic elastomers, 404
 
applications and compounding,
 

401-407
 
chlorinated polyethylene-CPE, 406
 
chlorosulfonated PE-CSM, 406
 
definitions, 389-394
 
diester, 396
 
environmental considerations, 407
 
epichlorohydrin elastomers, 404-405
 
fluoroelastomers-FKM, 406
 
high-temperature performance, 389
 

hydrocarbon process oils, 397-399
 
low-temperature improvement, 389
 
molecular weight and high-temperature
 

permanence, 392-393
 
monomeric types, 389
 
nitrile rubber, 401-403
 
nonpolar elastomers, 406
 
polarity, 389, 394
 
polychloroprene, 405-406
 
polyesters, 397
 
polymeric types, 389
 
rubber process oil, 408
 
styrene block copolymers, 404
 
styrene butadiene rubber, 403-404
 
synthetic plasticizers, 389,
 

391-397,407-408
 
viscosity and low temperature, 390--391
 
vulcanized vegetable oil, 399-401, 408
 

Pluoriol E4000. 479-480, 491
 
Polyacrylate elastomers
 

antioxidants, 172
 
applications, 156, 182-191
 
ASTM D2oo0!SAE 1200 designations
 

of, 156
 
commercially available grades, 158, 159
 
compounding
 

filler selection, 169-17\
 
polymer selection. 159-169
 

cost effectiveness, 155
 
cure systems, 172-179
 
fillers for
 

carbon black, 169, 170--171
 
non-black, 171
 

influence of ACM composition on
 
properties, 157
 

plasticizers, 171-172
 
process aids, 172
 
processing properties
 

internal mixing procedures, 179-180
 
mill mixing procedures, 180--182
 

reactive cure sites of, 157
 
structure and types, 156-159
 

Polyacrylic elastomer (ACM), 421, 445,
 
472-473
 

Polychloroprene, applications of
 
belting, 33-34
 
extruded profiles, 34
 
hoses, 29-31
 
molded goods, 32-33
 
wire and cables, 34
 



554 

Polychloroprene-CR, 389, 391,
 
397, 405--406
 

processing aids incorporation in, 488--490
 
Polychloroprene polymers
 

and crystallization process, 6
 
and tensile strength-Mooney viscosity
 

relationship of, 10
 
Polychloroprene rubber
 

applications of
 
belting, 33-34
 
extruded profiles, 34
 
hoses, 29-31
 
molded goods, 32-33
 

and chloroprene monomer production, 3
 
compounding and processing
 

of, 14, 24--25
 
accelerators, 15-16
 
antioxidants and antiozonants, 17-18
 
blending with other elastomers, 14
 
chloroprene rubber grades selection, 14
 
compounding ingredients used, 23
 
fillers, 19-20
 
plasticizers, 21-22
 

CR rubbers, commercially available, 11
 
historical background of, 2-3
 
monomer synthesis by father Nieuwland, 2
 
polymerization and copolymerization of, 3
 
properties of, 25-26
 

aging and heat resistance, 26
 
flame retardance, 28
 
low-temperature flexibility, 27
 
resistance to fluids, fungi
 

and bacteria, 29
 
relationship between precrosslinking and
 

properties, II
 
structure and properties
 

general purpose grades, 8-9
 
precrosslinked grades, 10
 
sulfur-modified grades (S-Grades), 10
 

structure and structural variables, 4
 
crystallization process, 6
 
Glass transition temperature (Tg) and
 

melt temperature (Tm) of, 7
 
modifications of, 7
 
polymerization and isolation of, 5
 
stuctural units in chain, 6
 

Polyepichlorohydrin-allyl glycicyl ether
 
copolymer (GCO), 247
 

Polyepichlorohydrin elastomer
 
acid acceptors. 259-262
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applications
 
air conditioning, 282
 
air ducts, 267-268
 
curb pump hose, 281-282
 
dynamic components, 282-283
 
electrical conductivity, 285
 
fuel hose, 268-281
 
other, 287
 
pimer bulb, 285-287
 
static dissipation, 283-285
 

classes, 246
 
commercial, 248-249
 
corrosion resistance, 254--255
 
curatives, 258-259
 
dynamic properties, 251
 
effect of reversion on, 252
 
electrostatic properties, 255-257
 
extrusion, 264-265
 
formulation design, 257
 
fuel resistance, 255
 
grades, 250
 
heat and oil resistance, 251-253
 
history, 247-248
 
molding, 265-266
 
ozone resistance, 253
 
permeability, 255
 
physical properties, 249-251
 
polymer selection, 257-258
 
processing section
 

internal mixing process, 264
 
milling, 263-264
 

protective agents, 262-263
 
uses, 246
 

Polyester adipate, 396
 
Polyester glutarate, 396
 
Polyester sebacate, 396
 
Polyesters plasticizers, 397
 
Polyethylene, 346, 389
 
Poly(ethylene co-vinyl acetate),
 

feature of, 346
 
Polymeric adipate, 391
 

(G-50, P-6310), 393
 
(P-6320), 393
 

Polymeric sebacate, 391
 
(G-25), 393
 

Polymerized 2,2,4-trimethyl-1,
 
2-dihydroquino1ine (TMQ), 472
 

Polymer molecular weight averages, 526
 
Polymer selection, of polyacrylate elastomer
 

compression set resistance, 161, 167-169
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cure-site selection
 
chlorine cure sites, 161-163
 
dual chlorine/carboxyl active cure site,
 

161,165-166
 
epoxy cure sites, 161, 164-165
 

Polysulfide; see also Thiokol FA; Thiokol ST
 
applications, 380--383
 

paint and lacquer spray can gaskets,
 
381-382
 

paint hose inner liner, 382-383
 
composition, 370
 
compounding, 373-374
 

internal lubricant, 374
 
plasticizing and softening, 374
 
vulcanization agent, 373-374
 

elastomer blends, 375-378
 
fillers, 375-376
 
problems in processing and product
 

performance, 384
 
processing, 376-380
 

Thiokol FA, 376, 379
 
Thiokol ST, 379-380
 

properties, 371-373
 
test formulations, 371
 

p-Phenylenediamines, 18, 431, 440
 
Practical rules of thumb (PROT),
 

389,402-403,405,407
 
Precrosslinked grades, 10
 

NBR Grades, from Lanxess, Trade Name
 
Krynac, 51
 

Precursors, 395
 
Processing aids, 478-480
 

bloom and migration, 480
 
incorporation of, 481-491
 

in ACM, 484, 486-488
 
in AEM, 487
 
in CM,488
 
in CR, 488-490
 
in CSM, 490-491
 
in ECO and CO, 487-488
 
in EVM, 490
 
in FKM, 483-484
 
in NBR. XNBR and HNBR, 481-485
 

melting and softening temperatures of,
 
478-480
 

surface tack, 480
 
Processing Guide for Viton from DuPont
 

Performance Elastomers, 149
 
Proprietary processing aids, 478-480
 

substitues, 480
 

Propylene glycol dibenzoate, :391'
 
PVC, 402-403
 

Q 

Qualifying tests, for oil field elastomers, 512
 
Quinone dioxime, 420
 

R 

Radiation effect, of EVM compound, 361
 
Rapeseed oil-based factice, 394
 
Rocker cover gasket, 186
 
Roll mill mixers/procedures, for AEM
 

compounds, 216-217
 
Rubber, antioxidants protection, 440
 
Rubber industry, blends used in, 15
 
Rubber process oils, 394, 408
 

s 
Santicizer 148, 394
 
Saret SR-206 coagent, 84
 
SBR-NBR blends, 403-404
 
S-B-S polymers, 404
 
70 shore A a-ring compounds, 188
 
Silicone (VMQ), 415
 
Sodium ethylhexyl sulfate (SDPA), 472
 
Solid factice, 394
 
Solid polysulfide elastomer, see Polysulfide
 
Soybean oil-based factice, 394
 
Specialty elastomers, see Elastomers
 

vulcanization agents
 
effects of compounding
 

variables, 526-534
 
effects of process variables, 524-526
 
elasticity, 522-524
 
flow related issues, 539-541
 
problems in compression, transfer, or
 

injection molding, 534-538
 
sudden dimensional shift in finished part,
 

538-539
 
viscosity,520--522
 

SRF carbon black, study in Thiokol FA, 375
 
SRF N762, 144
 
Static seals, 171
 
Stearic acid, 172
 
Strukrez 160,479-480
 
Struktol HM 97, 479, 488, 491
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Struktol HPS II, 479, 481,
 
483--484,488--490
 

Struktol 60 NS, 479--481
 
Struktol PE 1-1-100, 480
 
Struktol PE H-l00, 479, 491
 
Struktol TR 121,479--480,491
 
Struktol TR 131, 479--480, 491
 
Struktol TR 141,479--480,491
 
Struktol WA 48, 480--481, 483--484, 488
 
Struktol WA 48A, 479
 
Struktol WB 42, 479--480, 487
 
Struktol WB222, 172
 
Struktol WB 222,479--484, 486--491
 
Struktol WB 280, 484
 
Struktol WS 180,479,487,490
 
Struktol WS 280, 479, 483--484, 486--487
 
Struktol WS-280, 172
 
Struktol ZP-1014, 84
 
Styrenated diphenylamine (SOPA), 17,472
 
Styrene block copolymers, 404
 
Styrene butadiene rubber (SBR), 15,389,
 

391,397,403--404,434--435,439
 
Sulfonamides,394
 
Sulfur cures, in elastomers, 417--419
 
Sulfur donor cures, in elastomers,
 

415--417,419
 
Sulfur-modified grades (S-Grades), I~II
 

Surface tack, in processing aids, 480
 
Surface treated fillers, 145
 
SynPro RO-50, 84
 
Synthetic plasticizers, 389,
 

391-397,407--408
 
equivalent products and producers,
 

395-396
 
monoesters, 391, 394
 
precursors, 395
 

T 

TEG-CC, 394
 
TEG-2EH, 394
 
TEP, 394
 
TE80 paste, 172
 
Terpolymer NBR
 

from Zeon Chemicals LLC, Trade Name
 
Nipol,53 .
 

Terpolymers, vulcanization of
 
copolymers (Vamac 0, Vamac OLS),
 

213-215
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dipolymers,214
 
fast diamine/peroxide cure
 

systems, 212-213
 
Vamac G, HG, and GLS, 209-212
 

Tetra(3,5-di-t-butyl-4-hydroxy
 
hydrocinnamate) methane
 
(N-10),472
 

TFE (tetrafluoroethylene), 138
 
Therban XT VP KA 8889 carboxylated
 

HNBR, 106; see also Hydrogenated
 
Nitrile Butadiene Rubber (HNBR)
 

Thermal acceleration techniques, in life
 
prediction of elastomers, 516-517
 

Thermofluctuational theory, 516
 
Thiadiazole, 420
 
B-thiodipropionic acid, 443
 
Thioester stabilizers, 439
 
Thiokol A, 369
 
Thiokol FA, 369
 

formulations, 373
 
permeability, 372-373
 
physical properties, 371
 
processing, 376, 379
 
SRF carbon black study in, 375
 

Thiokol FA Hose Liner, 382-383
 
Thiokol FA Paint Can Gasket, 382
 
Thiokol LP. 369
 
Thiokol ST, 369
 

ASTM 02000 compounds based upon, 383
 
blends of with
 

Neoprene W, 378
 
NWOL 1001,377
 

fillers in, 376
 
formulations, 373
 
physical properties, 371
 
processing, 379-380
 

Thiuram disulfide, 416
 
Thiuram hexasulfide, 416
 
Thixon 718/719 adhesive, 182
 
TlNTM,394
 
TlOTM,394
 
Titanium dioxide or Ti02
 

(TiPure® P960), 144
 
TOA Acron's products 800 series, 159
 
Toacron 840 shaft seal compound, 183
 
Toluimidazole, 446
 
TP-759 (4426), 392
 
TPP, 394
 
TP-759 (4426, RS-700), 390
 
Transmission oil cooler hose, 19~191
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Trialkyl phosphates, 394
 
Triallyl cyanurate (TAC), 355, 414
 
Triallyl-iso-cyanurate (TAlC), 355, 414
 
Triallyltrirnellitate (TATM), 414
 
Triaryl phosphates, 390, 394, 396
 
Tributoxyethyl phosphate
 

(TBEP), 390, 394, 395
 
Tributyl phosphate, 395
 
Tributyl phosphate (TBP), 390, 392, 394
 
Triethylene glycol butyl adipate, 395
 
Triethylene glycol caprate-caprylate, 395
 
Triethylene glycol dioctoate, 390, 392, 395
 
Trimellitates, 394
 
Trimethyl dihydroquinoline (TMQ), 17
 
Trimethylolpropane trimethacry late
 

(TMPTMA), 355, 414
 
Trioctyl phosphate, 395
 
Trioctyl trimellitate (TOTM), 390, 393, 394,
 

401,403,406
 
1,11-(3,6,9-Trioxaundecyl)-bis-3­


(dodecylthio) propionate, 472
 
2,4,6-tris-(N-l,4-dimethylpentyl-p­


phenylenediamino)-1,3,5-triazine
 
(TAPTD), 433-434, 445, 472
 

Tris(nonylphenyl) phosphite (TNPP), 439,
 
443, 472
 

Trithiocyanurate cure system, 453
 
Trithiocyanuric acid, 420
 
1,3,5-Trithiocyanuric acid (TCY), 472
 
TyPly BN adhesive, 182
 

u 
Unsaturated terpolyrners (GECO), 423
 

Vamac compounds, design for
 
fillers for, 204-206
 
plasticizers, 206-208
 
polymer selection, 200-202
 
release system, 20 I, 2m
 
use of stabilizer(s), 201-204
 

Vamac elastomers, see Ethylene/acrylic 
(AEM) elastomers
 

Vamac terpolymers, 194
 
VANAX 808 amine, 422
 
VANAX 882B, 421-422
 
VANAX DPG, 420
 
VANAX MBM, 414
 

VANAX 829 thiadiazole, 421-422
 
VANCHEM DMTD, 421
 
VANOX ZMTl, 413
 
VAROX 130,410-411,414 
VAROX 230, 410-413
 
VAROX 231, 410-412
 
VAROX 802, 410-411
 
VAROX DBPH, 410-41 I, 414
 
VAROX DCP, 410-414
 
Varox Dicup 40C from R.T. Vanderbilt, 106
 
VDE 0207/part 20 type 401, 358
 
VF2 (vinylidene fluoride), 137
 
Vinyl acetate, 345
 

content, influence on oil swelling, 363
 
Viscosity
 

defined,52G-521
 
Power Law and Cross models for, 522
 
shear rate behavior for rubber, 521
 
temperature effects on, 524
 

Viton,il" 137
 
VP KA 8796, 105
 
Vulcanizate properties, comparison of 

CR, NBR, NR, and SBR, 26
 
Vulcanizates, of unextended Vamac
 

elastomers, 196
 
Vulcanization agents, for specialty
 

elastomers, 409-423
 
Vulcanization, for HNBR
 

and coagents used
 
N-NO-m-phenylenedimaleimide
 

(VanaxMBM), 106
 
triallyl isocyanurate (TAlC), and triallyl
 

cyanurate (TAC), \07
 
sulfur and organic peroxide, 106 (see also 

Hydrogenated Nitrile-Butadiene 
Rubber (HNBR)) 

Vulcanization systems, for dipolymers, 214
 
Vulcanized properties, of AEM elastomers
 

dry heat resistance, 196
 
general fluid and chemical
 

resistance, 197-198
 
low-temperature performance, 196
 
other properties, 199
 
physical properties, 197-199
 
vibration damping, 197
 

Vulcanized vegetable oil (Facticc).
 
399-401,408
 

modifiers, 400
 
producers, 400
 
vulcanizing agents, 399
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w 
Well-bore fluids and oil field elastomers,
 

506-511
 
White fillers with MT Black,
 

comparison of, 148
 
White Thiokol FA Rolls, 381
 
Wollastocoat® 10,022, 10,014, 10,012, 145
 
Wollastonite'l" (Calcium metasilicate), 144
 
Www.dupontelastomers.corn, 140
 

x
 
Xanthogen-Disulfide Grades(XD-grades),
 

2,8
 
processing behavior and vulcanizate
 

properties, 8-9
 
tensile strength-Mooney viscosity
 

relationship of M-grades, 10
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XNBR rubber, see Carboxylated Nitrile 
Rubber 

XQ 536,105 

z 
Zeon Chemicals' 4000 number series of
 

elastomers, 159
 
Zeonet system, 178
 
Zetpol PBZ-123, 106
 
Zetpol ZSC 2295, 105
 
Zinc diacrylate, 414
 
Zinc dimethacrylate, 414
 
Zinc di-n-butyldithiocarbamate (ZDBC), 472
 
Zinc 2-mercaptotoluimidazole (ZMTI), 446,
 

449,453,472
 
Zisnet cure system, 422-423
 
Zisnet F-PT cure system, 182, 254, 259
 
ZonyJ® MP, 145
 




