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Table 1. Rubber industry trends

Tire industry General rubber products
Environmental friendly |Environmental friendly

Materials/Processes/ Materials/Processes/
Products Products

Expansion of radial Higher service tem-
technology perature

Across all tire types Longer service life

Longer tire service life |Improved processing

Improved tire designs | Methods
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Table 2. Rubber industry technology needs

—Environmentally safe materials
—Enhanced rubber product performance

—Improved production efficiencies
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Table 3. Classificatior of existing compounding
ingredients for susceptibility to N-nitrosa-
mine formation susceptible to N-nitrosa-

mine
Ingredient Formation

Primary accelerators

Sulfenamides

CBS, TBBS No

MBS, DIBS Yes

DCBS 7

Thiazoles

MBT, MBTS No
Secondary accelerators

Thiurams(e. g. TMTM) Yes
Dithiocarbamates(e. g. ZMDC) Yes
Guanidines(e. g. DPG) No
Age resistors

Thiurams(e. g. TMTD) Yes
Dithioamines(e. g. DTDM) Yes
Thiocarbamyl-sulfenamides

(e. g. OTOS) Yes
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Fig. 1. N-t-Butyl-2-benzothiazole sulfenimide.
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Fig. 2. Santocure® TBSI versus secondary amine sulfenamides.
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Fig. 3. Zinc, o, o-di-n-butyl-phosphorodithioate.
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Fig. 4. Non sec-amine cure systems for NR cure
properties.
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Fig. 5. Non sec-amine cure systems for NR rever-

sion resistance.
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Fig. 6. Effect of crosslink density and crosslink
type.
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Fig. 7. Hexamethylene-1,6-bis-thiousulfate disodium
salt, dihydrate.
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Fig. 8. Reversion resistance.
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Fig. 9. Fatigue resistance.
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Fig. 10. Technology and product development di-
rections.

111



ITBEE £+ NE F58

274k 19909 Al MY 8FHE AU E
B A 28] A4 drbA g gAE 94
8 it

ol&gt FAle F71A LR Ago] 7b5dl Jad
S AL Az 2 AL e FAN
IFAEE TFEH obge] T4 FAA
3, 449 73, de3 59 A9s 2Ase

e
%1
_Ff

e ofr

a

112

AeE It AAd Monsantorhs o]&dt T
FAle 288 F2 AFY A5 T FE
g 7leS ATl AEAR Ao} g,

Santocure TBSI, Duralink HTS$} 7& 39
AZE A 20 o2 2TAY B FAE
FolF=d & +39¢ s 9+ Monsantortd] ¥
9 28& dFshe Aol



