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Modeling and simulation on crushing process of impact crusher

ZHAO Li-mei' ,CHEN Lun-jun',SU Ming’ ,HE Feng' ,ZHANG Da-bin' ,LUO Yu'

(1. College of Mechanical Engineering , Guizhou University ,Guiyang 550025 , China ;2. School of Mechanical & Electrical Engineering , Guizhou Normal Uni-
versity , Guiyang 550014 , China)

Abstract;In order to predict the size distribution of crushed product and effectively control the quality of crushed
product,a model of crushing process based on population balance model in impact crushers was built incorporating
classification and breakage matrices. The product size distribution was obtained as a function of the crusher’ s rotor ra-
dius and velocity , the feed size distribution and the feed rate. To solve the deviation in analysis results,a size distribu-
tion coefficient was introduced to describe the classification function effects due to the uneven feed size distribution.
The crushing process experiment was performed by CF250 impact crusher. The test data from the crusher were re-
gressed ,and then the model of crushing process was built. Based on the model , the variations of the product size distri-
bution resulting from the changes in rotor velocity and feed rate were investigated. The simulation results validate the
feasibility and reliability of the model by comparing the experimental data from the CF400 impact crusher in granite
crushing.

Key words: crusher;population balance model ;model of crushing process;size distribution
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Fig. 1 Scheme of the breakage model for impact crushers
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Fig. 2 Impact crusher product size distributions experiment
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Table 1 CF250 impact crusher product size distributions

e SRR, e/ AR 7 it AN TRDARLEE (mm) 57 H 43 H6/ %
A2
(t+h™)  (r-min™") <200 <125 <100 <80 <40 <20 <10 <5
1 620 100 9.5 92.0 87.0 67.5 40. 1 20.2 14.3
2 244. 4 700 100 97.4 93.2 89.3 74.3 45.8 28.7 17.2
3 780 100 99.3 97.5 93.2 86. 8 64. 1 34.2 23.1
4 620 100 94.5 89.5 85.0 64.7 38.0 18.1 12.4
5 280. 7 700 100 95.4 90.3 86.7 70.7 43.2 26.0 15. 4
6 780 100 97.3 92.0 89.6 82.8 48.7 34.4 21.3
7 620 100 9.1 88.8 84.1 63.4 36.5 16.8 11.2
8 333.6 700 100 95.5 90.9 86.0 70.2 41.1 27.1 14.0
9 780 100 97.3 95.1 88.2 77.0 46.6 35.4 16.9
T2 EENESGRINFTHELEER
Table 2 Experimental size distribution taking into account grain distribution ratio
P AR BREE/ (L b)) B/ (v min ) SRREL IHEARRE RESRARE RmET
1 125 ~200 mm 620 0.948 2 0.9510 0.230 8 1.000 0
2 I 1 B 244. 4 700 0.5210 0.977 2 1.023 6 0.521 0
3 5 2 MR 780 0.657 6 0.991 0 0. 886 0 0.657 6
4 125 ~200 mm 620 0.945 3 0.948 1 0.230 8 1..000 0
5 158 4 MR 280.7 700 0.529 0 0.975 4 1.016 4 0.542 3
6 TR 5 MR i 780 0.6102 0.990 0 0.949 2 0. 600 2
7 125 ~200 mm 620 0.9415 0.944 3 0.230 8 1.000 0
8 PG 7 B 333.6 700 0. 620 7 0.9729 0.874 2 0.638 0
9 50 8 MR 780 0.679 1 0.988 6 0. 856 7 0.679 1
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Table 3 Classification and breakage function parameters
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Fig. 3  Classification and breakage function model
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minimum breakable size
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Fig. 5 Experimental and simulated product size distributions at

different rotor velocities for feed rate )=244.4 t/h
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Table 4 Simulated influence of the size

distribution coefficient

K, A%Eo FEo REEo HEo
mm e/ % AiE/ % W/ %  WE/ %

<125 96. 21 96. 74 97.41 1.20 0. 67

<100 94.73 93.43 93.22 1.51 0.21
<80 92.07 90. 28 89.31 2.76 0.97
<40 77.19 74.01 74.30 2.89 0.29
<20 52.88 48. 86 45.82 4.02 3.04
<10 26. 74 27.01 28.71 1.97 1.70
<5 14.32 15.47 17.20 2.88 1.73
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