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A Study on the Optimum Shape of Basalt Liner for
Inner Wall Protection of Ball Mill

Jee-Seok Wang* - Jong-Do Kimt - Hee-Jong Yoon#*

Abstract : For protection of the cylinder wall of the ball mill for grinding raw ore, the
inner side of the cylinder is covered with rubber liner. The rubber is easily worn down
because the rubber relatively soft compared with raw ore. So, the rubber liner in the
ball mill cylinder must be replaced almost every year and the cost for replacing rubber
liner formidable.

In this paper, for reducing or excluding the cost of replacing rubber liner, the basalt
liner is designed. The basalt materials are generally harder than raw ore and the
basalt liner in the ball mill does not wear down and so it can be used almost
permanently.

The concave surfaces are made on the liner of the ball mill and the liner in the
cylinder wall plays also the role of raising the steel balls mixed in the raw ore. The
section profiles of the concave surface have an important effect on the performance of
the ball mill. The deep concave grooves raise the steel balls to high levels and give the
large potential energy to the steel balls impacting to the raw ore. But if the concave
grooves are too deep, the steel balls raised too high by the concave grooves fly along the
parabolic path and reach to the other side of cylinder wall and so the steel balls do not
play the roles of grinding the raw ore.

The forces acting to a steel ball in a concave groove of the cylinder liner are also
analyzed in this paper. The formulas calculating the height and the impact point of the
steel ball are introduced and presented. Based to these formulas, the optimum section
profiles of the basalt liner are presented.

Key wonrds : Basalt liner (85 ¢ gtoll), Impact energy (4 WA, Section profile(THE 4,
Dry type ball mili(714] B%), Take-off angle(®1® Z%), Impact point(F47)
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Fig. 1 Ball mill for ore grinding
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Fig. 2 The forces acting on a steel ball
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Fig. 8 Basalt liner in the ball mill cylinder
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