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Development of Piston Surface Treatment for Internal Combustion Engine
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ABSTRACT

Low-friction surface treatment technology that
provided high wear resistance was developed for the
piston skirt of an internal combustion engine.
Conventional low-friction coating materials consist of a
solid lubricant, such as molybdenum, and the
effectiveness of performance was not expected to be
maintained for a long time because lower friction was
realized by self-lubrication, wear, and abrasion. The
newly developed technology uses a high-strength film,
which has an oil adsorption effect, enabling friction to
be reduced by about 40% while increasing wear
resistance about 5-fold as compared to conventional
coating materials.

Concerning productivity, because this technology
employs piston spray painting technology, the new film
can be applied by simply replacing the material without
any need for special production equipment.
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Fig. 3 Dynamic friction abrasion testing machine
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Fig. 4 Oil adsorption effect and anti-abrasivity
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Table 1-(a) Engine specifications

Type Air-cooled 4-stroke OHC single cylinder
Cylinder Aluminum cylinder

Bore x stroke 64 x 50 mm

Displacement 160 cm?®

Compression ratio 8.5:1

Lubrication system Forced splash

Table 1-(b) Test condition

Engine speed 3600 rpm

Throttle Wide open throttle

Fuel Regular (Density 0.7304 g/cm?®)
Oil API SJ SAE 10W-30

Oil maintenance Upper to lower
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Table 2 Engine durability test result

Conventional coating
§ 7 R R

New coating New coating

B N

Piston surface

(Thrust side)
Operation time 20 h 20 h 150 h
Quantity of abrasion| Worn out (Coat 15 um) 4 um 6 um
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