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Experimental Study for the Optimum Conditions of Painting
Using Phase Doppler Particle Analyzer
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ABSTRACT

The automotive industry as the major industry of the nation has affected both society and
economy since the automobile was invented, and the main technique that help to performance
improvement of the autornobile has been developed. But, the painting technique lags behind the
main technique of the automobile because that was neglected. Specially, we can say that in
case of the painting technique of the automobile of our nation is so weak situation.

After we changed the injecting pressure, the composition ratio (paint, hardener, thinner) and the
injecting flow rate from spray-gun by PDPA, we studied the character of the injecting velocity .
and droplet size, and found the fittest condition.

So, we got the following result to help mending paint technique of automobile surface. We
could know the following fact from the experiment result. When it does mending painjc of
automobile, there is most suitable that to inject the paint as injecting pressure 200~300 kPa
and to inject the ratio of paint 10 : 1 : 1 when the fluid adjective knob valve of spray-gun is
open full.
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> Doppler difference frequency[Hz]

: Focal length of droplet{mm]

. Focal length of lens[mm]

. Shift frequence of laser beam[Hz]

: Distance from droplet to detector( 2 m}

: Measurement volume length[ zm]

: Number of particles
1  : Detector 1 of receiver
2

. Detector 2 of receiver
: Projected Fringe spacing [ #m)]

: Detector spacing [ #m)
: Velocity of particle [my/s]

: Mean velocity of particle [m/s]
. Measurement volume [ zm’]
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: Fringe spacing [ #m)

* Angle degree between beams [degree]
: Wave length of laser beam [nm]

: Phase difference
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Fig.1  Fringe Model of Velocity Measurement
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Fig2 Fringe Model of Phase Measurement
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Table 1 Specifications of Experimental
Instrument

Instrument | Specification

Model : W-83-15K55 TWATA
Co.,, Japan
Fluid nozzle orifice size * 1.5 mm
Spray gun | Airconsumption : 165 £ /min
(at required pressure)
Required air pressure : 200~300 kPa

Paint output : 0.045~0.171 £ /min

Pressure | Model : B2019-2C-P, CKD, Japan
regulator |Range : 0--1 MPa

Model : SM-200, Hanshin
electric, Korea

Rated output : 0.75 k¥

Number of revolution @ 1710 rpm

Rated frequency : 60 Hz

Compressor
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