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Wear Resistance Modification of Aluminum Alloy Casting
by Thermal Spray Technology
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Summary

Aluminum casting is often adopted for automotive components as substitute for cast iron. And the
wear resistance shortage often becomes the issue of replacement. In recent years thermal spray
coating, which is one of the wear resistance modification method, is started to be applied to
automotive components that demand high wear resistance, because it has flexibility of material
selection and high potential of wear resistance. The application of the cermet spraying and the
material specification were examined to replace aluminum casting with nitrided cast iron for engine
components.

Cr;C,y-NiCr high velocity thermal spray coating has high scuff limit and wear resistance. These
sliding properties have a high correlation with HV hardness of coating. If coating hardness is HV 700
or more, wear resistance equivalent to nitrided cast iron can be obtained. And the lower coating
hardness is, the higher scuff limit is. Cr;C,-NiCr thermal sprayed aluminum casting with proper
coating hardness by optimizing powder and coating condition has suitable wear resistance as engine

components.
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Fig.2 Schematic of Thermal Spray Process

Table 1 Process Comparison in Carbide Thermal Spray
Thermal Process | Energy Interpar.t|cle Adhesion
source cohesion

Flame 4 2 2
Combustion
gas
Detonation 1 4 4
. Arc 4 2 2
Electricit
eciricty Plasma 3 3 3
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Table 2 Scuff Limit Test Condition (Pin-on-Disk)

Load Raised in stages to scuffing occurrence

Sliding speed |8m/s fixed

Lubrication Engine oil 0W20:100°C, 0.7ml/min
Seal A:Sintered iron alloy (Fe-3%C)
Counterpart
Seal B: Boron added ductile castiron
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Fig.3 Scuff Limit Test Result
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No Coating spec Spray gun Particle | W/D
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1 >1000 WokaStar 10~38
300
2 1000 [Oxygen/kerosene] | 15~45
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230
4 900 [Oxygen/propylene] | 15~45
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6 700 k 215
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Lubricant

Counterpart (pin)

ROTATION
Fig.4 Schematic of Sliding Property Test Method

Table 4 Sliding Property Test Conditions

W Frictional
Mode rear Scuff limit rictiona
resistance resistance
) Wear amount Pressure at Coefficient of
Metrics . scuff L
after 30 min. friction
occurrences
Load 6MPa fixed [Raised in stages 2,4MPa
Speed 1m/s 15m/s 2.5~10m/s
. Engine oil 10W-20
Lub t N
dorican © 0.17ml/min (Room temp.)
TPtemp. — 100c | 100°C
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Fig.5 Metal Structure and HV Hardness of Each Coating
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