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Abstract : Vulcanization and physico-mechanical properties of NR/BR (natural rubber/butadiene rub-
ber) and NR/S-SBR (solution polymerized-styrene butadiene rubber) blends containing carbon black
were investigated experimentally. The vulcanization of the blend was retarded and the crosslink den-
sity of the blend was increased as the content of BR or S-SBR in the blend was increased. Wear resi-
stance, rebound, heat build-up, and tan § (0C and 60C)of the blend were increased but tensile modu-
lus decreased with the content of BR or S-SBR. It was interpreted that the mechanical properties
were affected by the type of rubber and the crosslink density of the blend. Wear resistance and re-
bound of NR/BR were superior to those of NR/S-SBR while heat build-up and tan § of NR/BR were
less than those of NR/S-SBR. It is expected that NR/S-SBR blend may show less rolling resistance
than NR/BR in tires.
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Table 1. Formulations of the Rubber Blend Inves-
tigated

Component Parts by Weight
Rubber (varied) 100
Carbon Black® : 50

Zinc Oxide
Stearic Acid
Antidegradant®

Aromatic Oil
Accelerator?
Sulfur

* Carbon Black N-220

" N-(1,3-dimethylbutyl)N'-phenylenediamine
¢ Aromatic type ASTM 102
42-(morpholinathio) benzothiazol
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Fig. 1. Torque vs. cure time at 145C for NR/BR ble-

ds : (1)NR/BR(100/0), (2)NR/BR(80/20), (3)NR/

BR(60/40), (4)NR/BR(40/60), (5)NR/BR(20/80),
(6)NR/BR(0/100).
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Fig. 2. Torque vs. cure time at 145C for NR/S-SBR

blends : (7)NR/S-SBR(80/20), (8)NR/S-SBR(60/

40), (9)NR/S-SBR(40/60), (10)NR/S-SBR(20/80),
(11)NR/S-SBR(0/100).
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Fig. 3. Cure rate vs. composition of the rubber ble-

nds : (®)NR/BR, (A)NR/S-SBR.
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Fig. 4. Max. torque-Min. torque vs. composition of the
rubber blends : Symbols are the same as in Fig. 3.
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Fig. 5. Swelling ratio vs. composition of the rubber
blends. Symbols are the same as in Fig. 3.
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Fig. 6. 300% tensile modulus vs. composition of the
rubber blends : Symbols are the same as in Fig. 3.
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Fig. 7. Rebound vs. composition of the rubber ble-
nds : Symbols are the same as in Fig. 3.
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Fig. 8. Wear loss vs. composition of the rubber ble-
nds : Symbols are the same as in Fig. 3.
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Fig. 9. Heat build-up vs. composition of the rubber
blends : Symbols are the same as in Fig. 3.
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Fig. 10. tan & at 60C vs. composition of the rubber
blends : Symbols are the same as in Fig. 3.
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Fig. 11. tan S at 0C vs. composition of the rubber ble-
nds : Symbols are the same as in Fig. 3.
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