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New Internal Mixer Technologies
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Norifumi Yamada

In this paper, new technologies for internal mixers are described. Mixing performance depends primarily on
rotor configuration. A new internal mixer rotor, the 6WI rotor, was developed in combination with a new
mixing technology called VCMT (Various Clearance Mixing Technology). Experimental results showed that
the new rotor ig] a) effectively reduces the MOONEY viscosity] b) able to better disperse carbon black, c)
high productive. The new 6WI rotor has received excellent marks from Kobe Steel customers and, currently,
about 100 mixers incorporating this rotor are in commercial use.

goboboooooboobooboboboooooogoo
gbobooooobooboboboboooooogoo
gbobooooobooboboboboooooogoo
gbobooooboobooboboboooooooo
goboboooobooboobobobooooogoog
gobobooooboobooboboboooooooo
gobooboobboobooboboobooboo
goboooo
gobooboobbooboobobooobooboo
gobooboobboobooboboobooboo
gobooboobbooboobbooobooboo
goboobooboboobooboboooobg
gooobooobbooboboooboboooboo

Weight cylinder

Weight Loading

Loading '

N Rsl

! \. Hopper door
\

Back door
Casing A

\ ®

Latch = ,2/ ‘
VA
@ Drop door

Discharging

Rotor

oo
1000o0ooooooo *®

gboooooobooboboboomoilob™oo
gboooooobooboboboooooooogooo
gbooooooboobobobooooooogooo
goboobooboboobbooboobbooboo
goboobooboboobbooboobbooboo
goboobooboobbooboobbooboo
goobooo

2000000

gobooboobbooobbboobb 3oboooo
b oboobobooboobobbboobbooboo

Mixer

Gear reducer

L | Motor

W hm# :

‘ |

== Niom i1

==4

010000000000
Fig. 1 Structure of internal mixer
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Front Angle,a

Two-dimensional model mixer( inner diameter of
chamber, 101.6mm0 length of rotor, 50mm

al] Two-dimensional model mixer b0 Three-dimensional model mixer

0O Mastication of natural rubber
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Mastication test of natural rubber (SMR 5L) by two-dimensional model mixer.
Factors contributing 60J 1000 and more than 100 indicated by *and**, respectively

cO Test result example of two-dimensional model mixer
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Fig. 2 Model testing mixer and one result of two-dimensional model mixer
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obl4wHOOODDO eWIDDODO Fig. 3 6WI rotor wing arrangement & material flow
Photo 1 4WH rotor and 6WI rotor
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Table 1 Compound of trial mixing

NR compound
(Tire tread compound)

EP compound
(Steam horse compound)

PHR Material PHR

JSR EP21
(Oil extended, Oil:75phr)

Material

NR
(RSS#3, Masticated in advance)

100 100

Carbon 1 20 JSR EP98 44
jddoooooooboobobbooboboboboboboooo
Carbon 2 30 Carbon 3 80
ooboobooooboobooooooobooon 10
Others 7 Others 6
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Fig. 4 Mixing performance of 6WI rotor (BB-16mixer)
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Table 2 Mixing data of 3 compounds

O3 6wWi/vawHOOOOOODOOODOOOD
Table 3 Mixing data of all compounds

Rotor Mixing time Productivity
4WH 1.0 (control) 1.0 (control)
6WI 0.88 1.13

Ratio 120 down 130 up

Productivity Quality

| g | oy |y |
Compound for | 4WH | 1.0 (control) | 1.0 (control) 1.0* (control) 1.0 (control)

PC fine tread 6WI 0.88 1.13 1.0* 15
Compound for | 4WH | 1.0 (control) | 1.0 (control) 1.0 (control) 1.0 (control)

TB fine tread 6WI 0.88 1.19 0.95 1.0
Compound for | 4WH | 1.0 (control) | 1.0 (control) 1.0 (control) 1.0 (control)

Tb side wall 6WI 0.85 1.24 1.0 1.0

* Evaluated by Kobe Steel
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