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Fig. 2 Metallographic structure and energy spectrum analysis of liner
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Table 1 Semi-autogenous mill specifications and
liner service conditions
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Fig. 1 Schematic diagram of sampling in failed liner
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Table 3 Mechanical properties of liner
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Fig. 3 XRD patterns of lifting strip and bottom of liner
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Fig. 5 Subsurface microstructure of liner
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Fig. 6 Impact wear hardening curves of lifting strip
and bottom of liner
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Fig. 7 Comparison of subsurface hardness at lifting strip and bottom of
liner and matrix hardness at deeper side of liner
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Fig. 8 XRD spectra of worn surface and matrix of liner
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Failure Analysis of Cast Steel Liner for Semi-Autogenous Mill in a Copper
Mine at Abroad

CHEN Jia-xia"*, ZHANG Hui-you?, DIAO Xiao—gang'?, LI Jie"*, LI Wei"*
(1. Institute of Advanced Wear & Corrosion Resistant and Functional Materials, Jinan University, Guangzhou 510632,
Guangdong, China; 2. Qianxi ADI Mechanical Casting Co., Ltd., Tangshan 064300, Hebei, China; 3. CITIC Heavy Industries
Co., Ltd., Luoyang 471003, Henan, China; 4. National Joint Engineering Research Center of High Performance Metal Wear
Resistant Materials Technology, Jinan University, Guangzhou 510632, Guangdong, China)

Abstract:

In view of the wet grinding condition of copper ore, the failure behavior of early fracture at the top lift of the
semi-autogenous mill liner was studied. X-ray diffractometry (XRD), optical microscopy (OM), scanning
electron microscopy (SEM) and microhardness tester were used to analyze the phase composition and the
microstructure of the top lifting strip and the bottom of the liner. The wear mechanism and crack initiation and
propagation behavior of the top lifting strip and the bottom of the liner are discussed. The results show that
the impact wear mechanism of the liner is fatigue spalling and micro-cutting. The fatigue spalling and micro-
cutting at the top lifting strip of the liner are obvious, and the bottom of the liner is mainly micro-cutting wear.
During the use of the liner, the top lifting strip of the liner has been subjected to large impact wear for a long
time, and the subsurface layer has produced deformation and work hardening. Affected by the deformation
and the inclusions together, microcracks initiate around the inclusions in the deformation layer and then
propagate into the matrix, eventually leading to the premature rupture of the liner. To improve the melting
quality of lining steel, reduce the inclusions of lining steel, and further improve the toughness of lining steel
on the premise of ensuring the high hardness and toughness of lining steel will be the necessary conditions
and main paths to improve the service life of lining steel of semi autogenous mill.
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