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Application of Hardfacing and Cladding Technology in the Pulp Pump Impellers Repair

and its Economic Benefits Analysis
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Abstract: Addressing the critical challenges of short service
life and high replacement costs associated with paper pulp
pump impellers—issues primarily caused by abrasive wear and
cavitation—this study examines the application of hardfacing
overlay technology in impeller repair. By optimizing key stages—
including substrate pretreatment, selection of cobalt-based alloy
materials, zone-specific preheating and multi-layer overlay
processes, post-weld stress relief, and precision machining—
the technique achieves high-precision restoration of both the
impeller’s dimensions and performance. Impellers optimized
by this enterprise using this hardfacing technology exhibit a
surface hardness of HRC 45-50, with their service life restored to
70%—80% of that of a new component. Furthermore, based on an
analysis utilizing a Life Cycle Cost (LCC) model, this technology
demonstrates the capacity to significantly reduce direct spare
parts costs, shorten maintenance cycles, and minimize downtime
losses, thereby generating substantial comprehensive economic
benefits. This research offers valuable recommendations to paper
manufacturing enterprises seeking to achieve high-performance,
cost-effective maintenance of their critical equipment.

Key words: papermaking pulp pumps; impeller repair; hardfacing
technology; economic benefits
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