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The effect of heat input at turning point on penetration
in the wide oscillation overlay welding
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Fig. 1 Definition of the various speed in the oscillation
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Table 1 Waveform with respect to the different
processes

Mode Oscillation form

Variable speed

Constant speed
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Fig. 2 Comparison of oscillation speeds to oscillation
position
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Table 2 Experimental condition of different speed systems

Variable speed | Constant speed
System System
Set current, A 400
Set voltage, V 30
Oscillation width, mm 35
Oscillation speed, cpm 168 210
Traveling speed, cpm 19.25 21
Substrate thickness, mm 7
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Fig. 3 Schematic of penetration configuration with the
oscillation pattern
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Table 3 Cross sectional at tuming point by variable
speed system

Longitudinal section

Cross section

Table 4 Cross sectional at tumning point by constant speed
system

Longitudinal section Cross section I
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Table 5 Comparison of heat input with respect to variable
speed and constant speed

Heat input of Heat input of
Variable speed Constant speed
Qecpd) 786.35 1230.14
O »pJ) 17057.28 4223.65
Ro 21.69 3.43
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Fig. 4 Comparison of penetration at center point and
turning point with oscillation pattern

| ¥=0.05915X+0.41713
R=1

0 5 10 15 20 25
Heat input ratio, Rq

Fig. 5 The effect of heat input ratio on penetration ratio
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Fig. 6 Vickers hardness distribution in variable speed
system
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Fig. 7 Vickers hardness distribution in constant speed
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