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Abstract: The operating conditions and service environment of a large semi-auto genousgrinding (SAG) mill for copper
mines were introduced in this paper. The selections of the material, microstructures and properties of the large SAG mill
shell liners were also presented. The liner material is CrMoNi high carbon steel with a microstructure consisting of pearlite
and second carbide, a hardness of 35~42 HRC and an impact toughness greater than or equal to 60 J/cm? Combined with
the optimization design of the liner structure, the service life of the liners of the large SAG mill shell for copper mines can
be stabilized at 4 months, with a weight loss of 44.44%. The wear failure mechanism of a large SAG mill shell liner is
determined to be that besides the abrasive cutting and fatigue wear caused by ore, corrosion wear caused by ore slurry also
exists. The factors influencing the service life of the liner are also analysed, which provides a reference for the production,
application and service life improvement of large SAG mill shell liners.
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Tab.1 Technical parameters of ¢»10.37 m semi—autogenous mill
/m /(r-min™) A(T-d") /mm /mm /mm 1% 1%
$10.37x5.19 10~12 22500 <250 <10 ¢125 10~12 75
2

Tab.2 Relationship between the diameter of the mill and
steel ball and the impact energy of a single steel ball

/m /mm /kg /(m-s™) Al
0.20 25 0.067 1.41 1.36
2.90 76 1.810 5.33 25.80
8.53 127 8.300 9.14 347.00
11.00 125 7.970 10.39 430.00
141 $10.37 m
, ( , %) :0.6~0.8 C,
2.0~3.5 Cr.0.3~0.6 Mo .0.3~0.6 Ni,
(
325 mm, 340 mm), )
1 o 30 HRC s
30~35 J/em?( )o
2
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Fig.1 As-cast microstructure of the liner
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Fig.2 Microstructure of the liner after heat treatment: (a) OM image, (b) SEM image
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Fig.3 Macroscopic morphology of the liner after use Cu*+Fe—Fe*+Cu (1)
3
Tab.3 Changes in the size and weight of the liner before and after use
/mm /mm /kg
1%
1% 1%
325 141.2 90 17.9 56.55 80.11 450 250 44.44
4 :(a) ,(b) . ,(0)

Fig.4 Microstructure of the worn surface of the liner after use: (a) groove and plastic deformation morphology, (b) cutting, plastic and
corrosion morphology, (c) corrosion morphology
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