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Abstract— Physical properties and adhesion characteristics of biended rubber compounds composed of natural rubber(NR)
and butadiene rubber(BR) were investigated. With increasing BR content, crosslinking density was increased due to the in-
hibition of reversion. As a result, Young's modulus was increased, while tensile strength and elongation measured at break
point was decreased due to the decrease of tear energy. High values of rubber coverage of these adhesion test samples show-
ed that the strength of adhesion interface was relatively higher than that of rubber layer. Pullout forces decreased with in-
crease in the BR content. A good relationship between pullout force and tensile strength of the blend is observed. indicating
that puliout force is mainly dependent on the fatigue properties of the blend. Interaction between NR and BR in the blended
rubber compounds for the adhesion with brass-plated steel cord was not observed.
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Table 1. Cure characteristics of NR/BR compounds determined from
rheocurves recorded at 160 °C

NR/BR blend Time(min) CRI Torque(J)
(phr/phr) T, Ty, (min ) min max
100/0 2.5 92 14.9 1.59 5.75
80/20 2.5 10.5 125 1.58 5.87
60/40 2.7 128 9.9 1.63 6.00
50/50 2.8 153 8.0 1.74 6.20
40/60 2.7 16.1 75 1.77 6.34
20/80 29 258 4.4 1.91 6.48
0/100 31 32.8 34 212 6.67
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Fig. 1. Rheocurves of NR/BR compounds at 180 °C.
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Fig. 2. Scorch time of NR/BR compound at 125 °C.
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Fig. 3. 100 % and 200 % modulus of NR/BR compound.
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Fig. 4. 100% and 200% modulus of NR/BR compound.
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Fig. 5. Tensile strengthes of NR/BR compound.
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Fig. 6. Elongation at break of NR/BR compound.
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Fig. 7. Tear energy of NR/BR compound.

Table 2. Crack growth of NR/BR compounds

NR/BR blend Crack length(mm)
{phr/phr) Latitudinal Longitudinal

100/0 21 44

80/20 36 5.1

60740 57 5.6

50/50 9.7 6.8

40/60 17.4 7.5

20/80 6.4 6.4

0/100 20.6 83
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Table 3. Adhesion properties of NR/BR compounds
(a) Thermal aging

sgol 28l

NR/BR blend Pullout force(N) Rubber coverage(%)
(phr/phr) 0 5 10 15 0 5 10 15
10040 616 499 437 389 100 100 100 100
80720 600 S00 440 395 100 100 100 100
60740 580 483 411 398 95 100 100 100
50/50 577 479 393 332 100 100 100 100
40/60 524 444 399 370 100 100 100 100
20/80) 497 447 368 336 100 100 100 95
(/100 495 423 310 254 00 100 100 100

“Aging time(days)

(b) Humid aging

Pullout force(N)

NR/BR blend Rubber coverage(%)

(phr/phr) Q 5 10 15 0 5 10 15
10070 616 500 502 456 100 100 100 100
8020 600 545 500 480 160 100 100 100
60/40 580 542 492 444 95 100 100 100
50/50 577 531 463 429 160 100 100 100
40/60 524 502 467 416 100 100 100 100
20/80 497 480 420 397 100 160 100 100
0100 495 470 407 357 100 100 100 100

“Aging time(days)
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NR/BR compounds.
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Fig. 8. SEM photos of pullout steel cords for adhesion samples varied with NR/BR content.

(a) 100/0 phr, (b) 60/40 phr, (c) 20/80 phr, and (d) 0/100 phr.
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agings.
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