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The development of lightweight internal combustion engines using materials such as cast aluminum alloys represents one of the most significant technological developments in the automotive industry. Thermal spray coatings investigated in this work are being developed to provide wear resistant surfaces to the cylinder bore and piston ring assembly in all-aluminum engine blocks. The coatings are based on low carbon steel and produced using both by a plasma transfer wire arc (PTWA) process, and a high velocity oxy-fuel (HVOF) process. Experiments were done to characterize wear mechanisms in PTWA 1020, and HVOF 1020 coatings, deposited from a low carbon steel (AISI 1020) wire stock.  The wear rates of the of thermal spray coatings and the micromechanisms that control the wear rates at different loads and sliding velocities were presented in the form of wear maps. The wear maps demonstrated that the wear rates were sensitive to compositions of the coatings and hence to the characteristics of the thermal spray technique used in their production.


Meanwhile, the development of environmentally sustainable manufacturing technologies constitutes a critical issue for the automotive materials. In particular, dry (i.e., without the use of metal removal fluids) drilling and tapping of lightweight aluminum engines, offer considerable challenges primarily because of the aluminum’s tendency to adhere to cutting tool surfaces which leads to shortening of the tool life by at least an order of magnitude. Development of new coatings such as titanium diborides and diamond like carbon (DLC) coatings deposited using an unbalanced magnetron sputtering technique are proven to be effective in reducing aluminum transfer to the tool surfaces compared to more conventional coatings such as TiN, TiAlN, TiCN, and CrN. Results of experiments made to assess the role of coating composition, morphology and environmental factors on dry (and minimum quantity lubrication) machining of aluminum alloys will be discussed.

* Professor and NSERC/ General Motors of Canada Industrial Research Chair

Mechanical, Automotive and Materials Engineering

University of Windsor

Windsor, Ontario, Canada, N9B 3P4

phone: (519) 253 3000 ext. 2602/ 2603

fax:      (519) 973 7085/ 7007

e-mail: aalpas@uwindsor.ca

http://www.uwindsor.ca/tribology

