Rubber Division ACS

172" Technical Meeting of the
Rubber Division, American
Chemical Society
and
International Rubber Conference
2007

October 16-18, 2007
Cleveland, Ohio, USA

Volume 1 of 4

Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571
www.proceedings.com

ISBN: 978-1-60560-091-8

Some format issues inherent in the e-media version may also appear in this print version.



Rubber Division ACS

172" Technical Meeting of the
Rubber Division, American Chemical Society
and
International Rubber Conference
2007

TABLE OF CONTENTS

VOLUME 1

Effect of Plasma Polymerization on the Performance of Silicain NBR, EPDM &
NBR/EPDM BIENAS ...ttt sttt sttt ettt ek e e s b e e e be e e smbe e e sbneesaneesbeeesaneeennnee e 1
M. Tiwari, J. Noordermeer, W. Van Ooij, W. Dierkes

Viscoelastic & Abrasion Behaviours of Carbon Black/Silica/OLS Filled SBR

N E=TgToTod o] o T oo F] 1 (=T S OO OU PP OUPRPP 35
W. Kim

Insight Into the Kinetics of Flocculation in Silica Reinforced Compounds..........occuviieeeieennnnnes 45
S. Mihara, R. Datta, W. Dierkes, J. Noordermeer

The Effect of Structual Arrest on Poisson's Ratio inFiller-Reinforced Elastomers................... 64
C. Roland, R. Bogoslovov, A. Ellis, A. Randall, C. Robertson

Investigations of the Mobility of Absorbed Polymer Chains.........ccccccoooiiiiiiiie e 73
D. Goritz, R. Hofmann, H. Bissem

Improved Carbon Blacks for Low Hysteresis Applications in Rubber.........cccccccovviiieeneenns 83
L. Nikiel, W. Wampler, H. Yang, T. Carlson

Talc as a Dispersant Aid for Reinforcing Pigments in Thermoset Rubbers...........ccccccevni. 101
O. Noel, G. Meli

Influence of Starch on the Properties of Carbon Black Filled SBR ComposSites ........ccccceeun. 113

Y. Wu, G. Liang, S. Wu, L. Liu, L. Zhang

Characterizing the Effect of Ultrafine Scrap Tire Rubber on Tire Compound
[ 0T o T=T o (1= USSR 124
A. Hadi, D. Botka

Carbon Black Influence on the Rheological Behavior of HNBR Rubber........ccccccccovviiiiiiinnnnn. 136
S. Gauchet, J. Morcel, P. Meroz, C. Cardinet, E. Gomez, K. Le Gorju, A. Tougui, N.
Ranganathan

On Reinforcement Mechanisms in Nanofilled Polymer Melts & Elastomers..........cccccvvveee..n. 159

S. Sternstein, S. Amanuel, M. Schofner

Effect of Fillers on Wet Skid Resistance of Tire Part |. Effect of Filler-Elastomer
Interactions on Micro-Elasto-Hydrodynamic LUbrication.............ceeiiiiiiiiiiiiiiiiiie e 174
M. Wang, Y. Kutsovsky

Effect of Fillers on Wet Skid Resistance of Tire Part Il. Experimental Observation
of Filler-Elastomer Interactions on Micro-Elasto-Hydrodynamic Lubrication............cccccee...... 220
M. Wang, Y. Kutsovsky



Natural Rubber Latex Prevulcanized Films with Nanosized Layerd Silicates..........cccccceeernnns 265
S. Awang, A. Hashim

A Study on Carbon Black Filled Powdered Rubber: Filler Dispersion, Rheological
& MECHANTCAl PrOPEITIES .ottt et e et e e e snneee s 286
L. Wang, Y. Lin, A. Zhang

Surface Modification of Carbon Black & Silica by Plasma Polymerisation for
Controlled Distribution in RUDDEr BIENAS ........uuiiiiiiiiiiii s 319
T. Mathew, R. Datta, W. Dierkes, J. Noordermeer, W. Van Ooij

Improved Mixing Performance Using Specific Intermeshing Technology Mixers................. 365
N. Nortey

Advanced Mixing Technologies of Intermeshing Mixer for Silica Filled

[00] 401 00101 o T RO P PP PP ORI 388
T. Moribe

Temperature Controlled Dispersion of Poly(n-isopropyl Acrylamide) Treated
SHICA CIUSTEIS ., 400
L. Bava, D. Feke, I. Manas-Zloczower, S. Rowan

Effect of Internal Mixer Rotor Speed & Initial Mixing Temperature of Nitrile Rubber

on the Morphology & Properties of Natural Rubber/Nitrile Rubber/Carbon Black

(00 40 oo 171 (== PP RP TR 420
D. Edirisinghe, J. Clarke, P. Freakley

Techniques for Improving Elastomer Processing & Crosslinking Performance..................... 476
L. Palys, F. Debaud, L. Keromnes, J. Brennan

Mechanical Property Evaluation of Room Temperature Pre-vulcanized Natural
Rubber Latex Cast Films of Different Accelerator Combinations ..........cccccccveeeiiiiiciiiienee e 498
G. Perera, D. Edirisinghe, H. Chintaka

Post-Mixer, BatCh & ProcesSing OPLIONS ......uuuiiiii ittt a e eaee e e e e 522
P. Glasser
Computer Model of Extrusion Process for AEM ElaStOMErs .......ccccceveeeeiiiiiiiiieece e, 535

E. McBride, B. Morris, C. Grant

ES 30 Quality Extruder for Testing & Comparing Compound Surface Roughness

& Generating Extrusion Rheometer Data for Elastomeric Compounds.........ccccceeeeevvvinvinennnnnn. 557
R. McNabb
Molding Cavity FilliNg PrOCESS ...ccoi ittt 567

M. Manas, M. Stanek, D. Manas, T. Drga

Finding the Sweet Spot: Highly-filled Compounds for Building Profiles & Pipe
SIS ettt bt E e oA e e R et e R Rt e o R et e aR R e e e R et e Rn e e ae e e R re e nr e e e 590
T. Clayfield, S. Tang, C. Billouard

A Futuristic Material for Improving Tire Performance: Addressing Rolling
Resistance, Durability & Wear CharacteriStiCS .......ooviuiiiiiiie e 619
N. Huntink, B. Pierik, P. de Lange, R. Datta

Neodymium Catalyst for Diene POIlYMErization .........cooouvviiiiiiiiiiiie e 635
A. Halasa, M. Gintert



VOLUME 2

Dodecylbenzenesulfonic Acid Sodium Salt, A Unique Modifier in Anionic
Lo YAV A 1= -\ o ] o SRR 645
A. Halasa, J. Prentis, B. Hsu, C. Jasiunas, R. Kovalak

The New Tackiness Tester for the Tire Industry: Determination of the Adhesion of
BT =T o T T =SSP PPPPPTPR 656
H. Deckmann, A. Hempel

Numerical Modeling of Fluid Impingement of RoOIIING Tire.......ccoiiiiiiiii e 666
I. Janajreh, C. Ghenai

Chemically Modified Emulsion SBR'S iN Tire TreadsS ..o 695
G. Thielen

Rubber-Clay Nanocomposites: From Nanostructures to Properties .......ccoccceeeviiiiiviieeeeeenninnns 710

M. Galimberti, S. Senatore, A. Lostritto, L. Giannini, A. Spatola, G. Giuliano, G. Guerra, L.
Conzatti, G. Costa

The Effect of Rotor Type, Peptizer & Antidegradant on Productivity &
Performance of NR Based Tread COMPOUNUS......c.coccuuiiiiiiieeeiiiiiiiiireeee e s s s siieeeeeee e e s s snnnvnnnneeeeeeen 722
F. Ignatz-Hoover, R. Jorkasky

Fuel Efficient Silica Tread Compounds with a New Mercaptosilane Coupling
Agent - A Practical Way to IMprove itS ProCeSSiNg ....ccuoveiiiiieiiiiiie it 737
O. Klockmann, A. Blume, A. Hasse

Laboratory ADrasion & Tir@ WEAK .......coui ittt a e e e e aeeeaaaeeas 760
K. Grosch

Polymer Functionalization - Novel Rubber for Tire Tread Applications ...........cccecviviveeeeennnnn, 788
S. Thiele, D. Bellgardt, M. Holzleg

Anionic Synthesis of Trialkoxysilyl-Functionalized POlymMers.........cccccvvveeieeiiiiiciiiieee e 803
R. Quirk, M. Ocampo, R. King, M. Polce, C. Wesdemiotis

Recent Developments in Tire Elastomers for Reduced Rolling Resistance...........ccccccceeeeenn. 827
Y. Ozawa

Development of Winter Tires: Tread Material Test INNOVALIONS ...........ccceeviiiiiiiinic e, 846

U. Karmarkar, E. Terrill

Wet Traction Behavior & Prediction of Silica & Carbon Black Filled Compounds.................. 856
V. Hermann, W. Niedermeier

Preferential Location of Silica Filler in ENR/BR & ENR/NR Blends for Tire Tread
PN o] o1 T Lo 1o ] F= SRR 876
S. Cook, A. Chapman, A. Tinker, L. Oleksik

Aramid Yarn as a Tensile Member in RUbber ProdUCES .......ooooiviieeiiiiiiceeieeeee e 898
D. Onbilger, F. Gopez

Quantifying Compound Aging Resistance at Service (Ambient) Temperatures.............ccce..... 907
E. Terrill, J. Lewis

HNBR: Fulfilling the Requirements of Dem&ing Automotive & Heavy Vehicle
F N o] o] T Tor=1 4T o] o K= TP PP UPPPRRO 918
R. Pazur



Q-Flex QDI, Quinone Dilmine Antidegradant - Evidence of Competitive

Chemistries During Mixing - Part Il. Protecting Polymers During Mixing -

Continued Developments in Diene/NR Blend COmMPOUNS ........cooiiiiiiiiiiiieiniiee e 940
F. Ignatz-Hoover, R. Jorkasky

Controlled Release of Antioxidants for Improved Long Term Ageing Resistance................. 961
R. Joseph, P. Begum

Stabilization of Millable Polyurethane RUbDEr ..., 979
T. Jablonowski, J. Ahnemiller

Low Mooney Viscosity HNBR Polymers with High Acrylonitrile Content...........cccooveeeeeenn, 1003
V. Nasreddine, J. Dato, M. Mezger, D. Schaefer, J. Wassen

The New Crosslinking System of FKM with Excellent Heat Resistance ............ccccvveeveeeeenne 1023
K. Takao, M. Koh, H. Aoyama

Ageing, Degradation Behaviour of Short Isora Fibre Reinforced Natural Rubber

Composites-effects of Gamma Irradiation, Ozone & Thermal Ageing &

(27 To o F=To] =To K= 11 Te ] o TP PP TP PURPP 1034
L. Mathew, R. Joseph

Improved Aging Performance of Blends of Virgin EPEM Roof-Sheeting
Compounds with Amine-Devulcanized EPEM Weatherstrip Material ..........cccccceeeviiivinnnnnenn. 1055
K. Dijkhuis, P. Sutanto, W. Dierkes, J. Noordermeer

Heat Aging Behavior of a Novel Poly(phenylene-ether)-Based Thermoplastic
= 1S (] 1 =T PP ORR 1084
S. Gupta, R. Kamalakaran, A. Maldikar, A. Menon, A. Bhowmick

Reduced Zinc Loading: Using Zinc Monomethacrylate to Activate Accelerated
SUITUT VUICANIZALION .. ettt e e e e e e e e e e e s e aeaeeeeans 1112
S. Henning

Dechlorination & the Stabilization of Radicals of both Chlorinated Rubber &
Vulcanized Rubber by Co-LiqUefaction ..........ccooiiiiiiiiiii e 1146
M. Sugano, M. Tsubosaka, S. Shimizu, M. Fujita, T. Fukumoto, K. Hirano, K. Mashimo

Development of a Computationally Fast Viscoelastic Model & Validation for
Rubber Garvey Profile EXITUSION ...t e e e e s e e e e e e e s nnnnnaneeeaee s 1159
J. Mallet, H. Metwally, A. Dozolme, B. Debbaut

Finite Element Analysis of Automotive Engine Seals with Viscoelastic Gasket
[ =T =] oL €SP SPPPPPPR 1172
M. Anderson, D. Nash, C. Lu

Low Glass Transition Temperature Fluoroelastomers: the Effect of Specific
1 ToT aTeT 4 0T=T o< T TR RRTTRPRRRTN 1192
G. Tommasi, M. Bassi, A. Sanguineti, A. Veneroni

Strain-induced Crystallization of Natural Rubber: Effect of Proteins and
L T 1S o 101 T o K= SRR 1214
S. Amnuaypornstri, S. Toki, B. Hsiao, J. Sakdapipanich, Y. Tanaka

Potential Solution to the Age Old Challenge of Processing Clear Adhesives ........cccccceeenn. 1231
R. Cassell, D. Kistner

Adhesion Activation of Aramid Fibers for Rubber Applications ........cccccoviiiiniiiiiieee 1246
P. de Lange, P. Akker, S. Willemsen, R. Datta

Improving Dynamic Durability of Heat Resistant Elastomers by Very Fine
Dispersable POlymers & AQQITIVES.......ccoi ittt e e e e e e e 1262
A. Schroeder, T. Frueh, T. Alshuth



VOLUME 3

Improved Demoulding Behavior of EVM Compounds Using a Two-step Peroxide
CroSSHNKING CONCEPT ..ottt e e e e e e e e s e e e e e e e s s e b ra e e e aeeeesaastrreeeeeeeessansnreees 1289
G. Bergmann, S. Kelbch, C. Fischer, H. Magg, C. Wrana

Analysis of Rubber Fraction in Suspended Particulate Matter (SPM) on Road ..................... 1325
Y. Kitamura, C. Kuroiwa, M. Harada, N. Kato

Location of the Minimum State of Cure in Molded COMPONENtS ......coccuvveiiiiiiiieiiiiiee e 1337
R. Warley

Surface Modification of Textile Reinforcing Materials by Plasma.........cccccccoiiiiiiiiiiiiinnnnee. 1364

I. Hudec, I. Amir, M. Jasso, H. Krump, M. Cernak

Introduction to New Peroxide Curable FKM with Excellent Seal Property & Good
MOId REIEASE BENAVIOT ... .tiiie ittt e e et e e e s bt e e e s bt e e e s ssbeeeessnbeeaee e 1376
S. Fukuoka, M. Kishine, M. Ohtani

Alkylphenol Disulfide Polymer Accelerators & the Vulcanization of Isobutylene
2 Fe Ty =T = = TS (0] 1 1= PP OTPPPPTRRN 1396
B. Rodgers, N. Tambe, S. Solis, B. Sharma

Very Fast Sulfur-curing Systems fOr SBR .......ccoiiiiiiiiiiii e 1426
A. Kuta, Z. Hrdlicka, V. Duchacek
Sulfido Silanes in Tires - Further Down the Road to LOw VOC........cccooiiiiiiiiiiiiinieeeeeeviieee e 1432

M. Backer, M. Gloeggler

Reduction of Volatile Organic Compound Emission. Use of Alkoxy-modified
Silsesquioxan of compounding Silica-Filled RUbBDErs.........cccccoiiiiiii e, 1448
C. Lin, W. Hergenrother, T. Hogan, A. Hilton

Filler Network Change & Nonlinear Viscoelasticity of Carbon Black Filled,
UNCUFEd RUDDEIS ..ttt e e st e e s st e e e s snbeeeeeans 1469
Y. Isono, Y. Satoh, Youji Satoh, S. Fujii

New Method for Measuring the Effects of Post Cure or Aerobic Heat Aging on
Compound DYNAMIC PrOPEITIES ...ttt e e e e s et e e e e e e e e e nnbneeeas 1491
J. Dick, H. Pawlowski, J. Kuykendall

Use of Very High Molecular Weight Gas Phase EPDM in Load Bearing Dynamic
PN o] o] T Lo 1o ] £ PSR N/A
S. Tang, R. Vara

Effects of Particle Size & Polymer-Filler Coupling on Viscoelastic Glass
Transition of Particle-Reinforced POIYMErS ... 1519
C. Robertson, C. Lin, M. Rackaitis, C. Roland

A Study in the Dynamic Response of a New Polypropylene Oxide Polymer Having

an Ultra-Low Tg, Excellent Resistance to Flex Fatigue, & Broad Range of NVH

(02 ToF=1 o1 11 Y/ TP URRP PRI 1541
S. Harber

In addition to phisycal and chemical testing, compounds have been evaluated
against exploSive dECOMPIESSION ... e e e e e e e e e e e e s s s anbaeereeaeeeaannes 1561
M. Lopez, R. Fuller

Water Swellable NBR Compound for Downhole Sealing Applications ..........cccoocccvvveeveeeennne 1581
P. McElfresh, L. Guo



Low Temperature Sealability of O-rings for Oil & Gas Production.........ccccccceveeevviiciiinenneeenn, 1591
B. Slay, K. Farrell

Fluid Structure Interaction in Flow-Induced Sealing in Wellhead Isolation Tool................... 1607
A. Zhong

Elastomer Rate Dependence: A Testing & Material Modeling Methodology .........cccccceeeenne 1632
T. Dalrymple, J. Choi, K. Miller

Understanding FrequenCy DOMAIN ..........oiiiiiiiiiie et e e e e s e e e e e e e s s snnraeeeaaeeeas 1650
S. Bahuguna, R. Marlow, T. Dalrymple

Composite Bellows for a Thermoacoustic Refrigerator .........cccccvvvieeiiiiiee i 1663
R. Smith

A Constructive Model of Elastomers that Includes Nonlinear Viscoelasticity &

Permanent Set Due to Network Breakage & Reformation ..........coccceeiiiiieiiiiiiecc e 1713
A. Bhattacharya, G. Medvedeyv, J. Caruthers

High-Speed Retraction of Stretched RUDDEr ... 1731

R. Bogoslovov, C. Roland

On Differences Between Cord-Rubber Composites & Fiber-Reinforced Plastics:
Y (0 oa (0= V1Y, o o =Y 11 o Yo [P 1742
M. Gurvich

Heat Sealing Mechanics of EIaStOMErS .........uviiiiii i 1759
D. Sahoo

Modeling Aging Induced Creep Set in Components Composed of Compounded

ElASTOMEIS & TPE'S ..oiiiiiiiiiiiiiiiiiiiieeeee ettt ettt eeeeaeaeaeaeaesesesssasassssssssssssssssesssesssesnsasnsebnsnsnrnrnrns 1773
J. Padovan, Y. Sheu, J. Tu

A Model for the Stress-Strain Behavior of Filled Rubber ... 1791

H. Ahmadi, A. Muhr

Dynamic Nanofishing of Single Polymer Chains........cccccceeiiiiiiiiiiiiccc e 1805
K. Nakajima, T. Nishi

Nano-Optics for Chemical & Materials Characterization ...........ccccccceevv i 1823
M. Beversluis, C. Michaels, S. Stranick

Chemical Mapping of Rubbers & Polymers via Confocal Raman Spectroscopic
[ gF=Te Lo o T O PO PRT PP 1829
D. Cherney

The Application of High Resolution Chemical Imaging Techniques for Butyl
U] o] o L=l =1 1= o Lo K= TP PP TSP 1847
D. Winesett, A. Tsou

Processing SPECIral IMAGES ......cccuuiiiiiiiee it e s e e e e e s et e e e e e e e s e e anrreeeeaaeens 1864
L. Gorlitz, F. Hamprecht

NEXAFS Microscopy & Soft X-ray Resonant Scattering........ccccoccvereeeiiiciieieeee e cciiieee e e e 1878
H. Ade

Characterization of Microstructures in Rubber by Synchrotron X-ray Techniques .............. 1909

S. Toki, C. Burger, B. Hsiao, S. Amnuaypornsri, J. Sakdapipanich



VOLUME 4

Structural Analysis of Filler in Rubber Composite under Stretch with Time-
resolved Two-dimensional Ultra-small-angle X-ray Scattering.......cccccccccviviiiieeeeeeeescecivnnnen. 1920
H. Kishimoto, Y. Shinohara, Y. Amemiya

High Resolution Reflected Light Microscopy to Determine Micro-Dispersion..........cccccceeu... 1940
M. Putman, J. Putman

Constitutive Equation Based on Change in Internal Energy & Entropy for
Mesoscopic 3D-Finite Element ANAIYSIS ....cooiiiiiiiiiie e 1987
K. Akutagawa, K. Yamaguchi, A. Yamamoto, H. Heguri, H. Jinnai, Y. Shinbori

Structure in Liquid Poly(isoprene) Vulcanizates Studied by Solution NMR
Y oL=Toau fo T T o o] o) AN TP PP P U PP 1998
Y. Komori, R. Tokimune

Development of Non Ammonia Preservative System for Natural Rubber Latex................... 2018
S. Padunggun, S. Loykulnant, C. Kongkaew, O. Chaikumpollert, K. Suchiva

A New Nitrosamine Free Curing Agent: MIXLAND+ TBP 75 GA ..o 2030
P. Lugez

The Influence of a Surfactant Processing Additive on Silica Rich Tire Compounds ............ 2059
J. Kooi

Elevast™ Polymer Modifiers: New Plasticizers for Polyolefin Elastomers.............ccococoue..... 2078

B. Chapman, Y. Devorest, M. Bulawa, A. Westwood

New DuPont™ Vamac® (AEM) Elastomer with Improved Injection Molding
Processability & Performance AtIrHDULES ........ovvii oo 2094
D. King, K. Kammerer, L. Lefebvre

Comparison of Fluorinated Liquid Silicone Rubber & Heat Cured Fluorosilicone
[ = 1S (] 1 =T S PP PSR 2104
G. Riley, M. Toub, O. Franssen, S. Bosshammer

Improved Fluoroelastomers for Use in Food & Beverage-related Applications .................... 2123
J. Bauerle

Advances in TYRIN™ Chlorinated Polyethylene Technology for Thermoset

F N o] o] IToF= 14T o ] o K= U PRP PP PPPRR 2139
R. Laakso, V. Guffey, R. Vara
Notel KeltanR Products with Keltan ACETM........ooiiiiiiiiiiie et stnrne e 2175

M. van Duin, M. Dees, H. Dikland

Simplistic Test Method used to Establish Fundamental Relationships Between
Metal Pre-Treatment Morphology & Their Ability to Withstand Swage.......ccccccoeecvviiivieennnns 2213
T. Plasczynski, D. Kistner

Titanate and Zirconate Coupling Agents in Thermoplastic & Elastomer

Compounds - Making Nano Technology WOrK ... 2248
S. Monte
A Unique One Component Urethane System for the Elastomer Market .............cccooveeeeeeenne 2313

P. Nagaraj, M. Ferrandino, R. Emanuel Jr.

Reactive Compatibilization in Nylon & BIMSM BIENAS .........cccvviiiiiiii i 2326
A. Tsou, B. Favis, Y. Hara, P. Bhadane, Y. Kirino

A Mechanistic Approach to EPDM DevulcanizatioN..........ccccvveiveieeiiiiiiieineee e ceieeee e e 2349
K. Dijkhuis, 1. Babu, J. Lopulissa, J. Noordermeer, W. Dierkes



] 1Y I =T o3 Y7 ] 11 o SR 2379
R. Rousch

PolyDure Ultra Ground Tire Rubber - A Unique Functional Additive .........ccccceeiniieiiiiiieeenns 2381
A. Adur

Use of Commercially Recovered Black Reinforcing Agent as Supplement for
Virgin CarbON BIACK .......coiiiiiiee ettt e e e ettt e e e e e e e e bbe b e e e e e e e e e anaes 2393
W. Cole Jr., P. Spargo

Economic Advantages of Using Ultra-Fine Scap Tire Rubber in Virgin & Recycled
Rubber & Plastic Compounds: A Comprehensive Life Cycle Assessment.........cccccceeveeeeenns 2417
A. Cialone, M. Banda, D. Smith Jr.

Improving Fuel Effiency Through the Use of Ultra Fine Scrap Tire Rubber
(UFSTR) in Tread & Interliner COMPOUNGS......ocuuiiiiiiiiiie ettt 2446
B. Bras, T. Guldberg, A. Cialone, P. George

Continuous Ultrasonic Devulcanization: Comparison of Carbon Black Filled
Synthetic Isoprene & Natural RUDDErS ... 2459
X. Sun, A. Isayev

Reactive Ester PlastiCizers for EIQSTOMEIS ......ovvviiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeavaaaeessssaassssnenes 2502
S. O'Rourke
Functionalization of Used Tire Rubber by Hydrosilation...........cccccceeeii i 2511

M. Banda, A. Naskar, K. Perera, A. Kitaygorodskiy, D. Smith Jr., C. Moreland, T. Hodge, K.
Wallace, H. Beckham

Carbon Black Coupler Technology for Low HySteresis Tir€......ccccvveeeeeeiiiiiiieeeeee e 2534
J. Burrington

Environmental Management System (EMS) - What & Why? ... 2544
J. Mullican

Ultra Fine Scrap Tire Rubber in Novel Thermoplastic Elastomers & Thermoset
RUDDEI COMPOUNAS ... .ot e e e e e et e e e e e e e e rannbeaeaaaa s 2550
C. McAfee, M. Grubb

Author Index





