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Failure Analysis of Middle Plate of Scraper Conveyor in Coal Mine

ZHU Xiuguang', QIU Han*), MU Rungqing', LI Jie*, TU Xiaohui**, LI Wei*
(1. China Coal Zhangjiakou Coal Mining Machinery Co., Ltd., Zhangjiakou 076250, China; 2. Institute of Advanced Wear &
Corrosion Resistant and Functional Materials, Jinan University, Guangzhou 510632, China; 3. National Joint Engineering
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Abstract: Scanning electron microscope (SEM), X-ray diffractometer (XRD), transmission electron microscope (TEM) and
microhardness tester were used to analyze and study the failure behavior of the middle plate of scraper conveyor in a coal
mine. The results show that the wear is the most serious at the joint of the plate, and the main reason for the wear failure is
the micro-cutting caused by the relative sliding between the chain, coal scraps and gangue and the plate. At the same time,
the fatigue spalling caused by the nanostructure of the subsurface of the wear surface is also an important factor leading to
the failure of the middle plate joint. Therefore, under the condition of ensuring a certain hardness, the suppression of the

formation of deformation layer is a key problem to be considered in the design process of medium plate materials.
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Tab.1 Chemical composition of the sample
C Ti Si Mn Cr Mo Ni Al Cu
0.294 0.422 0.331 0.634 1.010 0.313 0.566 0.0405 0.195
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Fig.1 A domestic coal mine scraper conveyor
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Fig.2 XRD pattern of the sample
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Fig.3 The SEM images of matrix microstructure of the middle plate specimen
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Fig.4 The worn surface morphology of the connection of middle plate
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Fig.5 Typical subsurface morphology of worn surface before
erosion
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Fig.6 Typical subsurface morphology of worn surface after
erosion
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Fig.7 Micro-Vickers hardness of subsurface and matrix of wear
surface at the connection of middle plate
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Fig.8 TEM images of the structure of deformed layer in middle plate connection
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