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Construction and Application of Extremely low Friction Environment for

Locomotive Diesel Engine

CAO Qi', BAI zZhimin*>, YANG Qiming®, ZHU Shengli‘, KUANG Ping®
( 1. Beijing Moan Tianjie Technology Co., Ltd., Beijing 100088, China;
2. China University of Geosciences (Beijing), Beijing 100083, China;
3. Beijing Science and Technology Research Institute, China Railway Beijing Group Co., Ltd., Beijing 100089, China;
4. Hangzhou Rolling Stock Depot, China Railway Shanghai Group Co., Ltd., Hangzhou Zhejiang 311199, China;
5. Guangzhou Locomotive Depot, China Railway Guangzhou Group Co., Ltd., Guangzhou Guangdong 510499, China)
Abstract: Friction and wear of mechanical friction pairs is an important factor affecting equipment operation
status, service efficiency, service life, energy utilization rate and emission level. In this article, the engineering
concept of metal surface self-adaptive additive strengthening technology is proposed, which can realize the
online self-adaptive construction of extremely low friction state of locomotive diesel engine on metal friction
pair surfaces. Functional materials are inserted online into the friction contact area, and the interaction between
functional materials and kinematic pair interfaces is excited by friction energy. Through tribochemical
reactions, physical peak shaving and mechanical polishing effects, the strengthening modification and self-
adaptive additive of the contact surface of friction pairs are realized to automatically compensate for wear out-
of-tolerance, dynamically optimize the clearance between matching pairs, repair the worn areas in a targeted
manner, and realize the dynamic balance between surface wear and additive compensation under solid-liquid
multi-component composite lubrication state. The operating status of extremely low friction and minimal wear
between kinematic pairs is built. The application in locomotive diesel engine shows that the metal surface self-
adaptive additive strengthening technology has changed the running mode between friction pairs and the friction
matching between kinematic pairs, which can significantly reduce the friction and wear of friction pairs,
improve the operation efficiency of equipment, reduce the energy consumption and O&M cost in the full life
cycle of equipment, and have a good effect on cost reduction, efficiency increase, energy conservation and

emission reduction.
Keywords: locomotive diesel engine; friction and wear; autogenous strengthening of metal surface; solid-liquid
multi-component composite lubrication; flash cladding; adaptive talent enhancement; extremely low

friction; matching clearance optimization; energy conservation and emission reduction; cost reduction and

efficiencv increase
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