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Abstract

This study compared the tackiness and adhesion of different tire tread compounds and rubber cements before and after
vulcanization. The tackiness of natural rubber (NR) cement was the highest for all tread compounds before vulcanization,
and the decrease in tackiness of NR cements over time was smaller than that of synthetic rubber cements. The tackiness
before vulcanization was affected by the glass transition temperature of the rubber used in the cement and the decrease in
tackiness over time of NR was smaller compared to that of using the synthetic rubber. The adhesion of NR-based cements
after vulcanization was high for NR tread compounds but low for synthetic rubber tread compounds. On the contrary, the
adhesion of emulsion (SBR) and solution SBR cements was high on all tread compounds which was shown to be higher
when the rate of vulcanization of cement rubber was lower.
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Table 1. Rubber and Filler Composition of Prepared Tread Specimens (unit : phr)
Composition Tread 1 Tread 2 Tread 3
NR/E-SBR/S-SBR/BR 90/0/0/10 0/80/0/20 0/15/70/15
Carbon black/Silica 30/0 30/30 10/70
Table 2. Composition of Prepared NR, E-SBR, S-SBR Cement Compounds (unit : phr)
Material NR E-SBR S-SBR Maker Characteristics
SVR CV60 100.0 0.0 0.0 HB chemical Standard Vietnam rubber, Mooney vis. 55~65
SBR1502 0.0 100.0 0.0 KKPC styrene; 23.5%
VSL5025HM 0.0 0.0 100 Lanxess vinyl; 50%, SBR; 25%, TDAE oil; 27.3%
Koresin 20.0 BASF alkyl phenolic resin
ZnO 5.0 SB Chemical purity 99.9%
Stearic acid 2.0 LG stearic acid 65%, palmitic acid : 35%
Carbon black 50.0 Korea Carbon black Corax N330, iodine absorption 82 mg/g
Process oil 5.0 Michang Oil P-2 oil, paraffin
Sulfur 2.6 Miwon Chemical Midas SP-325, soluble, pourity 99.9%
NS 0.4 KKPC KUMAC®NS (TBBS), m.p; 106~112 C
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Figure 1. Procedure and preparation of the cement samples. (a)
Cement master batch, (b) Cut to pieces, (c) Dispersion in solvent, (d)
Completed.
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Figure 2. Decision of cured rubber 180° peel test result : (a) weak,
(b) strong.
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Figure 3. Tan & curves of cured NR, E-SBR, S-SBR cement
compounds by DMA.
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Table 3. Cure Properties of NR, S-SBR, E-SBR Cement Compounds at 160 C

Cement ML (dNm) MH (dNm) ts 1 (min) ts 2 (min) tc 50 (min) tc 90 (min) Shore A
NR 3.8 24.6 00:49 01:08 02:29 04:59 55

E-SBR 4.1 19.0 01:43 03:08 06:17 09:11 63

S-SBR 3.6 10.4 02:37 05:07 06:51 09:12 43

ML : Minimum torque, MH : Maximum torque, tsl, ts2 : scorch time to 1 unit, 2 unit, tc50, tc90 : cure time to 50%, 90%, Shore A : Hardness of rubber by Shore A type.
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Figure 4. Cure time graph of NR, S-SBR, E-SBR cement compounds
at 160 C.

Tread 1

tack force(kg)

1day 2day 3day 4day Sday

Figure 5. Tack force of applied cements on Tread 1 with time.
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Figure 6. Tack force of applied cements on Tread 2 with time.
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Figure 7. Tack force of applied cements on Tread 3 with time.
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Figure 8. Adhesion force between cured rubbers and applied cements.
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