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Damage mechanism of circular chain considering safe operation of

heavy-duty scraper conveyor

WEI Dezhi
(Baorixile Energy Co., Ltd., National Energy Group, Hulunbuir Inner Mongolia 021008, China)

Abstract; To study the damage characteristics of the circular chain of the scraper conveyor, a
mathematical model was constructed for the sliding and rubbing wear and vibration impact damage of the
circular chain for different damage modes. By using finite element analysis software to simulate and analyze
the sliding and rubbing damage between chain links and that between the chain link and the middle
groove, as well as the vibration impact damage during the circular chain transmission process, the damage
characteristics of circular chains were explored. The research results indicate that under the simulation of
sliding and rubbing damage between the chain link and the middle groove, the maximum force on the
bottom of the chain link is 65. 92 MPa, and the maximum wear depth is 0. 55 mm. Under the simulation of
sliding and rubbing damage between chain links, the maximum force at the chain link socket is
164. 8 MPa. Under the simulation of vibration impact damage of chain links, the maximum stress value on
the chain link gradually increases from 39. 11 MPa to 52. 61 MPa.
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Fig.1 Geometry and wear area of circular chain
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Fig.2 Contact model of circular chain links
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Fig.4 Chain link-middle groove model preprocessing
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Fig.5 Sliding and rubbing wear between

chain link and middle groove
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Fig.6 Double chain link wear preprocessing
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Fig.7 Double chain link postprocessing results
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Fig.8 Initial condition setting for chain links
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Fig.9 Stress and deformation of chain links under
different states
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Fig.11 Chain link deformation at final impact state
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