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ABSTRACT : In this study, the new adhesion system was studied to improve the adhesion strength between
polyester cord and rubber matrix. In order to enhance the adhesion strength through polyester cord's surface
treatment, the NaOH solution was used. The NaOH solution concentrations of 0.03, 0.05, 0.1, 0.2, 0.5,
1 and 5 wt.% were used in surface modifying the polyester cord. The optimum condition showing the
maximum adhesion strength of polyester cord with SBR compound containing bonding agent was at NaOH
concentration of 0.05 wt.% with treatment time of 10 minutes. When the NaOH solution concentration
was above 1 wt.%, the polyester cord due to the excess surface modification was damaged, and resulted
in breakage during the adhesion test. Also, the adhesion strength between polyester and SBR could be
improved by coating the polyester cord with triallylcyanurate(TC) adhesive. The drying condition of
polyester cord coated with TC attributed to the adhesion strength. The maximum adhesion strength was
obtained by using the polyester cord dried at 220 “C rather than dried at room temperature.
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Table 1. The Recipe of Basic Matrix Rubber and
Direct Blending Rubber Compound

Materials Source Amounts
(phr)
1) SBR 1502 Hyundai Petrochemical 100
2) Carbon Black Korea Carbon Black 50
N330 Co.
3) ZnO Han-il Chemical 3
4) Stearic Acid Don-san C&G
5) Resorcinol/HMTA 5
6) Dibenzothiazyl Oriental Chemical P
Disulfide Industries
7) Sulfur Duksan Pure Chemical 17

* For Direct Blending : Resorcinol and HMTA of 1.2:1
mole ratio added prior to 6) step.
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Figure 1. Apparatus for TC polymerization.
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Table 2. Adhesion Strength between Rubber and
Polyester with Different Composition of Bonding
Agents

Composition of Pull-out Treatment of
Rubber Matrix Force(N) Polyester Cord
1 Basic 43.35(%2.45) Non-treated

TC, lphr | 57.40(x3.11)
TC, 3phr | 62.90(x2.19)
TC, Sphr | 64.10(x2.34)
TC, 10phr | 64.90(+1.35)

Non-treated

2 | Basic

3 Direct Blending 77.47(x3.01) TC coated
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Figure 3. Surface morphology of polyester cord,;
(a) non-treated,

(b) treated by 0.05 wt.% NaOH solution,

(c) treated by 1 wt.% NaOH solution.
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Table 3. Change of Adhesion Strength with the Condition of Surface Treatment

Pull-out Force(N)
Conc. of NaOH -
Solution (wt.%) Treatment Time
10sec 30sec 1min 3min 5min 10min 20min
0.5 64.44 62.11 58.37 58.24 58.13
0.2 67.50 67.33 60.33 55.73 53.29
0.1 72.31 74.11 69.95 69.45 65.15
0.05 75.79 71.79 71.81 74.85 75.66 78.05 72.03
' (£2.78) (£2.56) (£3.49) (x2.01) (£1.96) (+1.58) (£2.59)
0.03 65.84 72.60 72.68 71.72 71.45
S . 76.39 77.12 78.06 78.69 79.10 80.03
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Table 4. Change of Adhesion Strength with the
Drying Condition of TC Coated Polyester

Pull-out Force(N)

Drying
Temperature Drying Time
() 30sec. 1min. 3min.

180 | 87.92(+2.66) | 91.20(x2.08) |90.41(+3.46)
200 | 95.01(+1.99) | 97.42(x1.93) |96.60(+2.79)
220 | 97.33(+2.47) | 100.21(+2.51) |99.82(+3.11)
240 | 6154(x158) | 60.12(x2.60) |62.70(+2.46)
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Figure 4. FTIR spectra of surface treated polyester cord,;
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(c) treated by 1 wt.% NaOH solution.
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Figure 6. Tensile property of TC adhesive with the
drying condition,;

(a) dried at room temperature,

(b) dried at 220 C.
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