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Abstract

As one of the options for realizing both driving pleasure and excellent environmental performance, Mazda has
developed and released e-SKYACTIV R-EV that enables Mazda’s unique light-weight compact Rotary Engine (RE)
to charge the battery. The conventional RE has cast-iron side housings which have been required to be replaced
with aluminum for lighter weight and higher performance, but the aluminum side housing needs wear-resistant
coating on its sliding surface to secure durability. We therefore developed High Velocity Oxy-Fuel (HVOF)
thermal spray technology and verified the effects of the influential factors on its coating quality and required
functions, while minimizing the cost and investment through a series of verifications. This paper reports our

initiatives aiming to put the technology into production.
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Fig. 4 Assumed HVOF Spraying Process for Side Housing
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Fig. 5 Bond Strength Measurement
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Std. Partial Regression
Variables Coefficient
Thickness | Deformation

Overspray (mm) N.S. -0.659
Gun Traverse Speed (m/min) -1.176 N.S.

Cooling Air Supply (L/min) N.S. -0.159
Spray Distance (mm) -0.144 | -0.633

Number of Spray Layers (cycle) 0.899 N.S.
Powder Feed Rate (g/min) 0.564 N.S.
Adjusted Contribution R? 0.815 | 0.632

|, Spray Distance

Cooling Air Supply

Fig. 13 Multiple Regression Analysis Result
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During HVOF spraying, heated ~ After the spraying is finished, the coatingand ~ When cooled down, the
particles bite into Al surface and the Al cool down and shrink according to the  unconstrained backside of
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due to the constraint at the interface. portion of the substrate.

Fig. 15 Mechanism of Work Deformation
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New Method

Grind minimum allowance.
As-sprayed surface height is measured
by a touch sensor.

Conventional Method
Grind to a constant height from datum.
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various variation factors is required.
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Fig. 19 Comparison of Grinding Methods
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