https://doi.org/10.69239/hondatechnicalreview.2011 23 2 11

ESZ00E Ev]

EX b2 EITEREROEGHEEF IR

Visualization of Oil Behavior when Piston Pin Noise Occurs
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ABSTRACT

Piston pin behavior was measured on occurrence
of conspicuous piston pin noise when using a semi-
floating support system, and oil behavior around the
piston pin was visualized.

Piston pin behavior was measured by the linkage
method using a gap sensor. This clarified the behavior
of the piston pin using a semi-floating support system
when the noise occurred.

Visualization of the oil behavior was performed
by the linkage method using optical fiber. Particle
images of oil droplets were captured with a high-
speed camera. Processing those images with particle
tracking velocimetry (PTV) successfully vectorized the
oil behavior inside the engine.
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Table 1 Engine specifications Table 2  Occurrence conditions of piston pin noise
Item Specifications (a) Steady operation (b) After snap
Engine type In-line 4-cylinder Frequency 2-3 kHz 2-3 kHz
Injection type Port injection Engine load No load, Light load No load
Bore x stroke (mm) 73 x 89.4
Timing Around BTDC20° Not only BTDC20°
Displacement (cm3) 1497
- - Expansion stroke With combustion Without combustion
Compression ratio 10.4
Valve train SOHC i-VTEC Imitative sounds “Kata”, “kara” “Jyara”, “Jya-”

Number of valves 4 per cylinder

IN: $28x2 EX: ¢p23x2

Valve diameter (mm)

Gasoline Regular (RON91)
Max. power (kW/rpm) 88/6600
Max. torque (Nm/rpm) 145/4800
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Table 3 Comparison of oil behavior visualizations

Developed method

Conventional methods

Method

Direct view
by fiber scope PTV

Direct view
(fluorescent paint)

Neutron radiography

Observation point

Inside of engine
Moving with linkage
Very near to target

Outside of engine
View from static point
Visible via quartz/sapphire glass port

Outside of engine
View from static point
Permeation by neutron beam

Difficulty Easy Easy Difficult
Cost Low cost Low cost Expensive
Slafety . None None Radiation exposure
consideration

* Viewable from moving point

* Viewable inside/reverse side of parts
* No influence for flow

* PTV possible by oil mist

Advantages

¢ Easy to install

* Viewable wide area

* Depends on fiber scope spec

Disadvantages (because of mass product model)

* Expensive fluorescent paint
« Difficult to view inside/reverse side

« Different deformation at window
from actual engine

e Limited equipment only

* Significant cost

« Significant safety considerations
* Depends on permeability of parts
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Table 4  Specifications of fiber scope

Consideration Fiber specifications Requirements
(1) Oil proof OK Need oil proof
(2) Heat resisting -10 to 80°C Up to 80°C
(3) Minimum radius of curvature R19 mm Less than R25 mm
(4) Imaging area 60° Enough to visualize
(5) Size Diameter $2.4 mm Less than ¢5 mm

Length 1170 mm More than 450 mm
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Table 5 Specifications of light source

Voltage 100 V 50/60 Hz
Light 250 W metal halide
Power consumption 290 W

Cooling Fan

Shutter Continuously mechanical
Filter UV, IR CUT
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