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Study on the Optimum Conditions
in Stainless Steel Arc Spraying

Young-Goog, CHOI.

Department of Marine Mechanical Engineering Graduate School

Korea Maritime University.

Abstract

The metal arc spraying is one of the very useful surface
treatment process in which a spraying material is heated to the
molten state by electric arc and then sprayed by compressed air
in atomized form onto a base material.

This method is more economical and efficent than other sur-
face treatment, hence, it is widely used for surfacing applica-
tions, to attain or restore the desired dimensions, to improve
the resistance of abrasion,.corrosion, oxidation and to provide
the specific electrical or thermal properties.

However, the optimum metal arc spraying conditions in order
to get a coating film having a maximum adhesion strength is not
sufficiently accomplished.

In this study, the experiments were carried out for the pur-
pose of the clarifing the optimum metal arc spraying conditions,

such as spraying distance, wiere feed speed, arc current, etc, by
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using the stainless steel wire ER 308 L.
Main results obtained are as follows:
L. Optimum spraying distance is closely related to the equil:-
brium temperature of base material in back surface.
2. The size of fused metal particles is increascd, according

to the tomperoture of fuscd menil,
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Adhesion strength (B 58 E) (48 / ma2)
Spraying distance (&5 &HHE &) (mm )
» Mean arc voltage (F# olol=z BME) (V)
Mean arc current (F#] ootz B ) @:9)
; Wire feed speed (2}o]o] R#HEE) (m/min)
Spraying time  (#4HE§ME) (sed

Base material temperature in back surface (FFHBEHEZE)(T)

Equilibrium temperature of base material in back

surface (R} H BE T & B q)
Fused metal temperature (A& BEE) (T
» Melting point of spraying material (&4 &BED 4
Equivalent melting voltage (BRIEEEEK) (v)
Quantity of feed wire (2}o]o] R#E) (8/s)
Electric resistance of wire (&}o]e] BREH) 2
Total heat input (& A#iE) (178)

Latent heat of fused metal (BHHY B#HEZE) (l7g)

; Wire density (8}o]o] % g (g /om*)
; Wire diameter (£}o]¢o] EHRR) (om)
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1. DC power supply
2. Voltmeter

3. Ammeter

4. Negative cable
5. Control cable

6. Positive cable

7. Wire feeder

8. Roll wire

9. Air compressor
10. Pressure gauge
11.Air filter

12. Pressure controler

13. Arc spray gun

Photo.l Arc spray system

/Alr compressor

DC power

Voltage ‘ O

L/ control lever Spray gun

AC
input

Wire feeder Base material

Fig. 1. Schematic diagram of the arc spraying
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(a) Backing plate (b) Tensile specimen

Fig. 2. Shape of backing plate and specimen.
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Specimen
Load cell Lead screw
Worm case
Handle
~+|F—4—_— e o

.. Load cell 4. worm & worm gear l
2. Lead screw 5. &rain meter - —
3. Worm case

) Fig. 3. Schematic diagram of adhesion
Photo 2. Adhesion strength test
strength tester
apparatus
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( b) ls=150 mm

(c) ls=250mm
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Photo.5 Appearance of interface between
Coating and Base material in various

arc spray distances
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Fig. 8. Schematic illustration of arc spraying
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Table.2 Physical Properties of Spraying Material

Spraying Material | ER308 L

Vm (V) 17.25
R (n) 97 x10°3
Tm (°C) 1400
Qm (J/9) 272

Tr (°C) 20

C1  (J/g-deg) 063
C2 (J/g-deg) 0.63
P (9/Cm?%) 8.0
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