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Dynamic Characteristics of Materials and Separation Performance Prediction
During Dry Magnetic Separation
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Abstract: The force acting on material particles in a dry magnetic separator was systematically investigated. It is found
that the motion trajectory of particles during the separation is determined by the combined effects of material magnetic
permeability, drum rotation speed of magnetic separator and magnetic field intensity. With a certain dry magnetic
separator as an example, the dynamic separation process of materials during magnetic separation was calculated, and
then verified by performing a test on dry magnetic separation of ilmenite. The results show that the average deviation
between the predicted trajectory and the actual trajectory of simulated particles is within 8%. It is concluded that the
dynamic simulation method can satisfactorily predict the motion trajectory of liberated magnetic minerals.
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Fig.1 Structure of dry magnetic separator
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Fig.2 Schematic diagram of magnetic system structure,

magnetic field lines and magnetic induction intensity
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Fig.3 Radial magnetic field force curve of drum

<
n
<>

150 200

1.3 EEiRBIET

B PR Ay J5T 1l 34 5 g B AR BR AR ) T U i
BLHPRHIURL RT3/ BRI | e Zs SUBH
X3z B A3 ORI 2 v] LA Z AT, X T
TEYPRL B ORI S 6 3 vh — A G PR B, PR
B EARE /N, X B Z W [ W AE BAE T

ST XOY Habn &, AVR BT B0 Ry A b D a5, BAOK
SRR X B, m A R X IR s ), LR O R
Yl m By Y RE T m Skl B2 1 A ULIEL 4

Y

2 AR
F O

B4 SEERZHSH

Fig.4 Force analysis of particles during separation process
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Table 1 Simulation parameters for separation
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Fig.5 Predicted particle trajectories at different rotation speed
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Fig.6 Predicted particle trajectories for different sizes
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Fig.7 Actual particle trajectory during separation
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Table 2 Deviations at different drum rotation speeds

for particle size of 0.15 mm to 0.20 mm

B, By, EhRVEA/em  FEAIRE/em  WEE/ %
(r-min™") cm A 1 v 1 N 11 A I 1

20 19.76 18.40 21.06 1.36 1.30  6.88 6.58
35 20.42 18.80 21.80 1.62 1.38  7.93 6.76
50 21.13 19.30 23.00 1.83 1.87 8.66 8.85
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Table 3 Deviations for different particle sizes

at drum rotation speed of 50 r/min

Bk, TS, FBRIES/em ESIRE/em WEE/%
mm cm a1 v 1 8 1 I 1 I 1
-0.10 20.08  18.50 21.50 1.58 1.42 7.87 7.07
0.10~0.15 20.57  19.10 22.00 147 143 7.4 6.95
0.15~0.20  21.13  19.30 23.00 1.83 1.87 8.66 8.85
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