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Development of DLC for Transmission Gears
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ABSTRACT

A diamond-like carbon (DLC) coating has been
developed for the transmission gears to increase their
transmission efficiency. Using the carbon sputter method
increased topcoat hardness and suppressed the formation
of interfaces within the coating film, which enhanced
durability under high surface pressures. This DLC was
applied to the shift gear, final gear and bevel gear, and
contributed to reducing friction. In addition, it secured
the reliability needed to enable continuous use in the 4-
Race events that Formula One regulations prescribe.
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DLCO
(topcoat)

(a) FIB-SIM image (b) Schematic diagramUJ

Fig. 1 DLC cross section
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Fig. 2 Coating thickness distribution at tooth flank

goododo

goobooboboboboobooooooooooon
goboboobooooooooboboooooooboooooo
gboboooooooboobobobobobooooo
O0O000O0OFg. 3000000000000 400000
gbgobooooooobooboboboboboboooog
gboboooboooooboobobooboboboboooo
000000000 TablelOOOOODOODODO 3.3kwO
gboboobooooboobobobon grobobobooo

goboboobooboboboobooooooooooo
O000Fg. 4000D0000DOOOODOOIODDOO
oMmooooobobooboooboobooobo

Table 1  Friction reduction of each DLC gear in
actual gear box

Shift geard | Bevel geard| Final geard

Friction —-0.8 kWO -1.3 kwQO -1.2 kwO

350 — -
« Lubrication: semi-wet[]

« Velocity: 0.2 m/s
A40%
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Fig. 3 Result of pin on disk test (DLC disk-DLC pin)

(a) Bevel gear

(b) Final gear

Fig. 4 DLC after 4-race event
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