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Investigation Report of Mill Operation on Site and
Optimized Plan of Mill Liner in Dulan Jinhui Mining Co.,
Ltd.
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®6x3m SAG mill (first stage) and ®4.27x7.3m overflow ball mill (second stage) are applied to crush
and separate gold ore in mining processing factory of Dulan Jinhui Mining Co., Ltd. In order to
optimize mill liner design, prolong service life of mill liner, increase mill efficiency and decrease cost of
crushing ore, CIC Luoyang Heavy Machinery Co., Ltd. Sent technicians to investigate the actual
operation conditions of mills. The conclusions are the following:
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®6x%3m constant speed SAG mill (first stage) and ®4.27x7.3m overflow ball mill (second stage) are
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applied to crush and separate gold ore in mining processing factory of Dulan Jinhui Mining Co., Ltd.
Protodikonov's Hardness of ore is f=10-12, feeding material size is small, and 80-120mm material
covers about 18% (see Fig. 1). Max. diameter of milling balls in the two kinds of mills is ®120mm. All
material of mill liners are HMCBO02, and the structure of mill end liner are all segmentation design of
two loops. For the SAG mil, overflow type for discharging minerals, and cylinder liners are designed
as spacing configuration of high & low rectangular lifting bars . Rated output per hour of each mill is
100ton/h, and actual output per hour of each mill reached to 91.6 ton/h, now output per hour of each
mill is 65ton/h. We found that cylinder liners in the high lifting bars places are worn seriously after
running 45 days(see fig. 2). Electroacoustic system reflected the sound of milling is heavy
(electroacoustic output signal is 4mA). For the ®4.27x7.3m overflow ball mill, working faces of
cylinder liners are designed as geometric shape with single wave peak. Thickness of wave peak is
116mm, and thickness of wave valley is 50mm. The difference between wave peak and valley is
66mm. Electroacoustic system reflected the sound of milling is clear (electroacoustic output signal is
11mA). So for SAG, wearing speed and conditions of liners are abnormal, and output per hour of each
mill can not reach to the requirement, and milling sound is abnormal. And for the overflow ball mill,
milling sound is also abnormal.

. JEE4sHr  Cause Analysis

1. FHENL LI Performance Analysis of SAG Mill
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Irregular wear rate and wear form of the liners—Your design of the liners for the shell of the SAG Mill
is rectangular lifting bars with high and low alternative distribution (See Picture 3). According to the
designing standards of SAG mill liners, this design is suitable for SAG mills with frequency control and
larger feed particle size. Rectangular design of the lifting bar of liners for the SAG Mill is with higher
lifting capacity for the medium inside the mill, because the lifting bar is steep and straight. Therefore,
in the early period after installation of the new liners, the speed of the mill should be adjust to 60% of
the max speed, to ensure that the grinding ball falls and smashes into the material enrichment area
for high efficiency crushing of the material. In this period, if the speed of the mill is too much higher,
the falling grinding ball would smash directly to the opposite liners inside the mill. Then, the wear of
the liners would be aggravated and the per-set efficiency of the mill would be lowered. Also for the
medium inside the SAG Mill are seriously layered during the operation the per-set efficiency of the mill
would be lowered. In this situation, this kind of design is usually being rejected. For your
constant-speed SAG mill, this kind of design is obviously improper. When the feeding particle size of
the mill is large, the high and low alternative distribution design of the lifting bars is good for the
effective lifting of large number of material. But when the feeding particle size is small, this design will
cause the material slip down earlier, and bad for the full play of the per-set efficiency of the mill. In
conclusion, your design of the liner for SAG mill shell is improper. In the early period, the mill is
operating with constant speed, and the falling grinding ball smashes to the liners directly and causes
rapid wear of the liners. After rapid wear, the lifting capacity of the liners declined, and the falling track
of the medium goes irregularly. And the grinding sound becomes flat, and the per-set per-hour

production of the mill is lowered.
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The segmentation of the liners into two loops is nor proper.— Your end liners of the SAG mill are
segmented into two parts. Seeing from the on-site picture, the strong wear areas are mostly in the
joint parts of the inner loop and the outer loop (see picture 4). When the inner loop is too worn to be
used any more, the upper part of the inner loop is almost without any abrasion at all. In this situation,
replacement of the inner loop liners is a great waste.

2. MIMMEREENL T2 Hr  Operation Performance Analysis of the Overflow Ball Mill
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The mill sound inspection system of your ® 4.27 X7.3m overflow ball mill shows that the sound of the
overflow ball mil is clear (With the output of the electroacoustic signal is 11mA). This overflow ball mill
is used for the second stage grinding of the gold ore. The grinding function should be prominent in the
whole process. The effective separation of the mineral element and gangue depends greatly on the
discharging fineness. For this kind overflow ball mill, the equipped grinding ball is usually small, for
the most possibility to reduce the space in-between each ball and also for the sake for the contact and
grinding of the grinding balls. The right designing of liner should lead the grinding media falling in
contacting state to play the funtion of grining the mineral, and it should prevent the liner falling in
separating state, the normal working voice of mill should be the low voice. The abnormal of this

project overflow mill is caused by the insufficient of mineral feeding and the wrong designing of shell
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liner. The insufficient of feeding mineral is because that the outputing of sag mill is not up to the
standard. Once the outputing of sag mill is up to the standard, the problem will be solved. The orginal
designing of the shell liner including the single wave peak and the 66mm peak height difference has
the problem of making the mill play a funtion of crushing instead of grinding, this desinging will make
the grinding medis falling in a sparating state, reduce the working efficiency of the mill and make the
mill working in a abnormal working voice( louding vocie)
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SAG Mill - based on the detailed condition on site, we CIC designed the lifting bars of cylinder
liners to high trapezoid(see fig. 5 & 6), in order to effectively lift medium in the mill and guide the
milling balls to be thrown on the working faces of material enrichment area on the bottom of mill and
achieve high efficiency crushing of feeding material. The optimized plan can dramatically prolong the
service life of mill liners, decrease output per hour(successful examples: ©6.4x4.88m SAG in
Tonghua Corporation Xingiao Mining Co., Ltd and ®7x%3.5m SAG in Jiangtong Corporation Yinshan
Mining Co., Ltd.). For the mill end liners, we designed them as segmentation structure in three
loops(see Fig. 7). Actual running experience shows that mill end liners in the inside loop are all not
needed to replace after being applied our optimized design plan(successful examples: ®6.4x4.88m

SAG in Tonghua Corporation Xingiao Mining Co., Ltd ).
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Overflow ball mill - base on the features of the ore and sufficiently play the grinding function of
overflow ball mill, we suggested the size of main milling balls is ®80mm, and designed the liners as
double wave peaks(see Fig. 8) and difference between wave peak and valley is 50mm. Meanwhile,
we CIC designed the end mill liner as segmentation structure in three loops in order that decrease the
weight of residual scrapping end liners in the inside loop (successful examples: ©4.27x6.1m overflow
ball mill in Songxian Fengyuan Molybdenum Industry Co., Ltd).
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In conclusion, after being optimized design of mill liners, service life of mill liners are obviously
prolonged, running efficiency of mill is decreased, cost of crushing ores is reduced and economic

benefit is promoted.
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Fig.1 small Feeding Material Fig.2 Cylinder liners with serious abrasion in the lifting
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Fig.3 Cylinder Liners with Rectangular Fig.4 Abrasion Conditions of End
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Fig.5 Trapezoid Design Plan of Cylinder Liner Fig.6 Trapezoid Design Plan of Cylinder Liner
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Fig.7 End Liner Segmentation Design Plan of Three Fig.8 Double Wave Peaks Design Plan of Overflow Mill

loop Cylinder Liner





