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Optimized Design and Implementation of Bearing
Configuration and Sealing System for HRM3400 Vertical
Mill Grinding Roll Assembly
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Abstract

To address critical technical challenges in the HRM3400 vertical mill grinding roller assembly of Wenxian Qilian Mountain Cement
Co., Ltd., including short bearing life, sealing failure, oil leakage, and excessive vibration, this study conducted an in-depth failure
mechanism analysis. The research identified that the original design’s “double self-aligning roller bearing (SRB+SRB)” configuration
was the root cause of premature bearing failure due to thermal expansion-induced cross-alignment. Consequently, a systematic
optimization plan was proposed to replace the bearing configuration with “self-aligning roller bearing + cylindrical roller bearing
(SRB+CRB)”, while simultaneously redesigning the sealing system, key component tolerances, and lubrication structure. Industrial
implementation results demonstrated that this optimized design extended the grinding roller assembly’s reliable operational lifespan
to over 8,000 hours, effectively resolving oil leakage and ash ingress issues. The findings provide valuable references for technical
upgrades of similar vertical mills.
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