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Theoretical Analysis of the Forces of Central Drive

Ball on Mill Cylinder Inner Wall
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(1. School of Mechanical Engineering, Changzhou University, Changzhou, 213016, China; 2. Department
of Science and Technology, Changzhou Light Industrial Vocational Technical College, Changzhou
213164, China; 3. Changzhou City Key Laboratory of Digital Design, Changzhou 213164, China)

Abstract: The present literatures simplified the stress generated by grinding media acting on ball mill inner
wall as concentrated forces, which is not conducive to reflect the force status of different position. Formu-
las of centrifugal force, gravity and impact are deduced, according to the motion trajectory equations of
grinding media under polar coordinate system. Taking a diameter of 2. 1m ball mill as an example, Matlab
is used to calculate and plot the diagram of force —angle relationships, intuitively expressed that gravity
and impact force, mainly distributed over polar angle 140 °~220 °, are the key factors affecting ball mill's
life. The conclusion can provide as reference for subsequent structure design, fatigue test and liner choo-
sing.
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Fig. 1 Sectional schematic view of ball mill cylinder on working
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Fig. 2 Detachment point and landing point orbit diagram
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Fig. 3 Forces of grinding media on the cylinder inner wall
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Fig. 4 Force - angle diagram calculated and plotted by Matlab
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Fig. 5 The resultant force of the centrifugal force, gravity and impact
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