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The Effect of Viscosity of Natural Rubber on Incorporation
Rate of Carbon Black in The Mixing
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<Abstract>

The power curve during rubber mixing presents useful information for the
understanding of rubber mixing process, because the power curve 1s
determined the mixing state of rubber at the point. The time to the second
peak on the power curve is known as carbon black incorporation time, BIT.
This study gets the quantity relationship of BIT and viscosity of natural
rubber, so by determining the mixing time of the compound on the ground
of viscosity of the raw rubber. The mixing with natural rubber and carbon
black is examined for various grade natural rubbers, encompassing a wide
range of Mooney viscosity. Alter smoothing the mixing power curve using a
polynomial, the carbon black incorporation time, BIT, was determined time to
second power peak on the curve. The BIT's versus specific values on
Mooney viscometer test curve show a linear relation. Especially, the peak of
initial maximum torque on Mooney viscometer curve, PMT, i1s most relevant
property relating to the BIT. PMT is useful index for determined optimum
mixing time. To apply this results at the mixing, we effectively control the
natural rubber mixing but can also know the grading of natural rubber upon
processability.

key words :@ natural rubber, rubber mixing, carbon black incorporation time,
Mooney viscosity, processability
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Fig. 1. Results of plasticily test of natural rubber

by various manufactures.

A: Felda, B: Mardec and C: Lee rubber in Malaysia, D:
Nusiara, E! APTC and F: Hodk Lie in Indonesia and G:
Teck lay, H: Von Bundit and I' Teck Bee Hang in Tai
Land.
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Fig. 2. Resulls of Mooney viscosily Lest for various

manufactures of natural rubber.

A: Felda, B! Mardec and C: Lee rubber in Malaysia, D:
Nusiara, E* APTC and I© Hodk Lie in Indonesia and G:
Teck lay, II: Von Bundit and I: Teck Bee llang in Tai
Land.

Table 18 Py9} vlatdle] 308 ¢ w3} 39
P303 o|& o]&3dte F&|x PRIZ 2t #| %3]
AP 2 vreR 2Ll 1ISO-200000 A A 8 o] &
o] &7 Fto]l Pyl A4 30 PRIZF HA 409
Zo| "YU olEgL BT WS ¥t som &

Table 1. Results of plasticily test of various natural rubber

- Manufa Py 1’30 PRI

Kinds cturers#* : : :

avg. max. min. | avg, max. Imin. | avg. max.  min.

A 39 42 37 28 30 26 12 13 71

SMR-20 B 40 43 39 30 27 70 72 69

- C 39 40 38 28 26 69 72 67

D 39 40 37 29 25 71 78 68

SIR-20 E 38 40 36 28 25 69 70 68
F 39 40 38 29 27 71 14 69

G 39 40 36 29 26 72 74 68

TTR-20 H 39 40 37 28 26 71 12 69
) l 39 40 37 28 26 70 12 68 B

Total 39 43 36 30 25 71 8 67

* A; Felda, B; Mardec and C; Lee rubber in Malaysia, D; Nusiara, E; APTC and I Hodk Lie in
Indonesia and G; Teck lay, HI: Von Bundit and I, Teck Bee Hang in Tai Land
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Fig. 3 Test of BIT dependencies on specific values on Mooney viscomeler curves.
A : BIT on ML1+4, B : ML1+15, C : minimum torque and D : delta Mooney.

Table 2. Resulls of Mooney viscomeler test for various lots and grades of natural

rubber gyttt
Grade PMT  MLI+1  Minimum ML1+4 ML1+15 et BiTimin)
1| 142 120 76 76 25 | 900
RSSH#3
2 | 165 138 91 94 %2 46 | 128
1| 7% 59 57 60 58 1 .
SMR-CV ‘ o
2 | 8 6 65 67 64 5 | 367
1| 13 & 79 82 8l 1 .
SMR-10 | o
2 | 122 100 97 102 9 1| 733
1 [ 110 83 82 85 84 1 | 640
SIR-20 \
2 | 9 72 72 75 2 | 467
1| 100 80 79 82 8l 1 X
TTR-20 ‘ -
... ... S S . 2_1 60
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IFig.4 Better linear dependency of BIT on PMT,
which is the peak of initial maximum torque on

the Mooney viscomeler curve.
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