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Mechanical Study of Ball Mill Grinding Media Based on Instrumented Ball
MA Daoming', LI Tongqing', YIN Zixin®

(1. School of Mechanical Engineering, Jiangsu Ocean University, Lianyungang 222005, Jiangsu, China;
2. School of Mechanical and Electronic Engineering, Suzhou University, Suzhou 234000, Anhui, China)

Abstract: A ball mill with a diameter of 305mm and a length of 150mm was used as the experimental
object, the original movement data of grinding media at 60%, 70% and 80% of the critical rotational
speeds were obtained by using the detection ball device. By using the attitude angle algorithm to eliminate
the gravity factor in the original data, data obtained are closer to the real motion data. The experimental
results show that when the rotation speed is 60%, the average value of the original force is 1. 717 N, the
average value of the true data force is 1. 990 N, the average angular velocity is 530.1 deg/s, and the
standard deviation is 221. 15. When the rotation speed is increased to 70% . the rotation speed is increased to
70%, the average value of the original force is 1. 796 N, the average value of the true data force is 2. 079 N,
the average angular velocity is 628. 9 deg/s, and the standard deviation is 238. 3. However, the average
value of the original force decreases to 0. 826 N at 80% speed, the true data force average is 1. 377 N, the
mean angular velocity is 656. 3 deg/s, and the standard deviation is 262. 55. According to these results, the
following conclusions can be drawn: 1) The true data force average value of grinding medium is larger than
the original force average value. 2) With the increase of the rotating speed of the ball mill, the impact force
on the grinding medium increases at first and then decreases. 3) With the increase of ball mill speed, the
angular velocity of the test ball increases continuously. Because the angular velocity may affect the grinding
effect of grinding medium, it shows that the cylinder can provide more energy to the grinding medium and
bring better grinding effect. 4) With the increase of the ball mill speed, the standard deviation of the

angular velocity of the test ball also increases continuously, which shows that the fluctuation range of the
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kinetic energy of the grinding medium is larger and the frequency of the energy exchange between the media

is increased under the high rotating speed, the grinding effect of grinding medium can be brought into play

more obviously.

Key words: ball mill; instrumented ball; attitude angle algorithm; rotation rate
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