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Development of Lead-free Bearing for High-speed, High-load Engine
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ABSTRACT

A lead-free bearing was developed for use in high-
speed and high-load gasoline engines made by Honda.

The development method involved the application of
a new resin coating material with optimized surface
roughness and solid lubricant arrangement ratio to an
existing aluminum alloy bearing surface, which realized
a lead-free bearing.

The new resin coating bearings achieved performance
(seizure resistance and fatigue resistance) equal to or
better than that of the lead alloy plating bearings
conventionally used in high-speed and high-load gasoline
engines.
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Table 1 Bearing specification comparison

Lead alloy platinig

New coating material

MoS; : 72 mass%[]
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. > 0,
< Section 3 + 2 mass% + PAI
| Thickness 20um 5+2um
o
20um Surface form -0 (0,0,9) c axis arrangement
Middle line:[
v
lum
Material Ni plating[] -0
(1 m)
300um
2
= Material Cu-3.5Sn-15Pb Al-7Sn-3.7Si-1.5Cu
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Fig. 1 Correlation of sliding velocity and max load

Table 2 Seizure test conditions

Sliding velocity[l 20 m/sO]
Bearing dimension(]] $48 mmQO
Oil temperature(] 80 °CO
Oil pressurel] 0.1 MPal
Clearancell 65um0i
LoadedO 3 kN step-upd
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Table 3 Fatigue test conditions

Sliding velocity[l 23.3 m/sO]
Bearing dimension(] $48 mmQO
Oil temperature] 100 °CO
Qil flow-late] 1 L/min0
Clearancel] 75 um0
Loadedl] 100 MPa x 300 Hz sine wave[]l
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Table 4 Contamination toughness test conditions

Sliding velocity 20 m/s
Bearing dimension 48 mm
Oil temperature 140 °C
Oil pressure 1.0 MPa
Clearance 60um
Loaded 3 kN step-up
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Table 5 Engine test conditions

Engine 3.7L V6 gasoline
No. ) )
Rotations 6200 rpm*WOT 6800 rpm*WOT
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