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Fig.1 Rotor structure
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Fig.2 Three dimensional model of rotor
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Fig.3 Geometry of mixer chamber and rotor and deployment of
front and rear rotors
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Fig.4 Grid model of four edge asynchronous rotor
flow field
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Fig.5 The 1-1,2-2 and 3-3 axial sections
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Fig. 6 Overall pressure distributions of rotor flow field
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Fig.7 Pressure distributions of 1-1,2-2 and 3-3 axial sections

8.667e+001

6.500e+001

4.334e+001

2.167e+001

& 0.000e+000

— —
050 100 150 200 mm

(b)0.7s

E8 #HTRIFNEEXRE

Fig.8 Velocity vectors of rotor flow field
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Fig.9 Velocity distributions of rotor flow field
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Fig. 10 Shear rate distributions of axial sections
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Fig. 11 Viscosity distributions of rotor flow field

MIE 120 DLE Y, £E0. 1,0.4,0. 7F11. 0 sk,
TE PR i~ 0 il 5 350 43 i 1 T T TR 5 8 B0 31
0. 75 DL EM XA Z . FERBEIREN AN, %+
XF R AR M A TR AR, 7 i g iR S
TR E LA I 3l 45 A4 /N — 28 X UL T 21
R R st R 2 2 T 8 UIVE A .
2.6 RERES

TER IR R AF N, 5 T i 3 1Y o i vk 2 3
SyARWEN3FTR

M3 0] LU Y, Bl 25 e ] A9 A4, A (W] 5T 2
W BE A AR W b B AR o SRS L 1
it S 1 o VAR B A L, R BN AR R AL

MIXING INDEX
 8-1le—001

MIXING INDEX
§ 71e—001

(a)0.1s
MIXING INDEX MIXING INDEX
.733*00] ] 7.4e—001

B 50009

] —2.3e—009

-
@1.0s
E12 1-1HEEEEESERSH

Fig. 12 Mixing index distributions of 1-1 axial section
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Fig.13 Mass concentration distributions of rotor flow field
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Design and Simulation Analysis of Four Edge Asynchronous Shear Rotor of
Electromagnetic Dynamic Mixer

LIN Guangyi',LYU Ningning'*,AI Chongchong'"

(1. Qingdao University of Science and Technology, Qingdao 266061, China; 2. Shandong Key Laboratory of Advanced Polymer Materials
Manufacturing, Qingdao 266061, China)

Abstract: The four edged asynchronous shear rotor of electromagnetic dynamic mixer was designed,
and the three-dimensional mathematical model of the rotor under the condition of electromagnetic
vibration was established. The flow field of the rotor was dynamically simulated and analyzed by using
professional fluid software Polyflow, including pressure field, velocity field, shear rate distribution, viscosity
distribution, mixing index distribution and concentration field. The results showed that, under the condition
of electromagnetic vibration, the time to reach the maximum pressure, maximum velocity, maximum shear
rate and maximum mass concentration in the rotor flow field was shortened, the viscosity at the convex edge
of the rotor was very small,the viscosity at the smooth part of the rotor was large,and the mixing index was
small. Thus, the rubber compound could be mixed quickly, the mixing efficiency was improved, and the
mixing energy consumption was reduced.

Key words: electromagnetic dynamic mixer; four edge asynchronous shear rotor;electromagnetic vibration;

flow field; dynamic simulation; mixing
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