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Development of DLC Coating on Camshaft and Rocker Arm
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ABSTRACT

Among the Formula One engine valve train parts, the
camshaft and rocker arm are subject to severe sliding
conditions and constant demands for higher rotating
speeds, so it was necessary to increase endurance
reliability. Therefore, diamond-like carbon (DLC)
coating films that strengthen the surface were devel oped,
the film compositions and hardness balance were
optimized, and the coating films were applied. As a
result, friction was reduced by a total of approximately
5 kW, and endurance reliability was achieved that
enables continuous camshaft use in 4-Race events.
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Fig. 1  Stribeck curve
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@ Surface condition
Control of solid-solid contact by surface smoothing
@ Running-in top layer
Accommodation of surface roughness, swelling and
parts alignment

@ Sliding layer
Compatibility of scuffing toughness and [
wear toughness

@ Bonding layer

Multi-layer structure to reduce stress inside coatinglJ
Retention of transformation ability

@ Substrate surface
Rationalization of surface roughness, hardness and [
< cleanliness

Fig. 2 Concept of DLC and bonding layer
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Fig. 3 Coating hardness of IDV38S and DF1

Fig. 4 Parts after DLC coating

Running-in layer
: Hv1000, 0.2-0.5um

DLC: Hv2500-3000, 1.5um

Running in layer
: Hv1000, 0.2-0.5um

DLC: Hv2000-2500, 2 um

Bonding layer: Hv1900, 14m Bonding layer: Hv1200, 1 um

Substrate

Substrate

Fig. 5 IDV38S and DF1 layer configuration
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Fig. 6 Change in contact pressure and PV value
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