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ABSTRACT

Natural rubber was filled with 8 commercial carbon blacks covering range of rubber-grade
products at different levels of filler loadings in order to investigate physical compound and
vulcanizate properties. It was found that the curves of rubber property vs filler loading of both
uncured compounds and vulcanizates can be superposed to one single master curve by introduc-
ing an effective volume fraction which is based on CDBP. The effective volume fraction, Vgsr
was utilized to explain the variation of the stiffness of all rubber compounds. The surface area-
corrected effective volume fraction, V', was utilized to explain the formation of bound rubber,

rebound and lambourn wear.
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Table 1. Carbon Black Properties

Item IA |N2SA | DBP |CDBP| TINT

LH10 108.2| 110 135.4| 107.4| 1105

HP1107 | 1325 129.5| 128.4| 103.4| 119

ISAF 125.1( 117.3; 115.2] 95.8| 113.5

HAF-LS| 80 75.9| 69 68.9| 102.7

HAF 80.6| 71.3| 101.7| 884| 975
HAF-HS| 88.8| 92.8] 118.3| 985| 107.2

GPF 352 34.8| 926{ 719| 58.1

GPF-§ 33.2| 351| 87.8] 70.8| 605

Table 2. NR Formulations

Ingredients phr
SMR-20 100
Carbon black* 35, 45, 55, 65
Zinc oxide 3
Stearic acid 2
Sulfur 15
TBBS accelerator 1
Carbon black* Table 1

dat~Ew A 334 A1E, 1998
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Fig. 1. Mooney viscosity vs Vzsr based on DBP.
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Fig. 2. Hardness and modulus vs Vzsr based on DBP.
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Fig. 3. Mooney viscosity vs Vg, based on CDBP.
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Fig. 11. RPA Morphology damage test of LH10,

100°C, 1.667Hz, before curing.
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Fig. 13. RPA Damaged morphology recovery test

of LH10, 100°C, 1.667Hz, after curing.
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