Welding Processes

Welding Power Supplies
& Controls

Lecture 6



Lecture ScoEe

= Power Supply Output Characteristics
= Relationship to Welding Processes
= Main Types of Power Supply

- Transformer
- Solid state
- Alternator

= Process Controls
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"Drooping" Output Characteristic
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"Flat" Output Characteristic
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Principal Elements of

Transformer Power Sugelz
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A: Primary solid state inverter if used
B: Series output control if used (AC/DC)
C: Rectifier or SCR controi for DC output
D: Secondary switch for chopper type control of DC output




Moveable-Coil AC Power Source
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TincaI Series ImEedance Control
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Moveable-Core Reactor AC
Power Source
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Saturable Reactor AC Welding
Power Source
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Magnetic Amplifier Control
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AC Current Waveforms
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Phase Control Using an SCR Bridge
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SCR-Controlled DC Power Source
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Inverter Power Source
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Alternator Tzee Power S”EE'Z
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Process Controls

= Welding Current Programming
- upslope, downslope, crater fill

= Process cycle control

- co-ordinate operation of welding power, wire feed, weld
head motion, shielding gas flow, etc

- Open loop logic

= Adaptive or feedback control

- seam tracking
~ arc voltage control, electro-mechanical & optical
methods
— process control

SR N W WA AR VAR e B VAT

Lecture 6

p1i



Current Programming

Pulsed GTAW
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Process Control

Component Status Weld Cycle Time
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Adaptive Control

Input | Welding - Output
variables Process variables

Feedback Loop

)
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Adaptive control

Arc length control based on arc voltage
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Ada tive Control

Joint tracking using arc voltage sensing
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AdaEtive control

Optical joint tracking method
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AdaEtive control

Feedback
control of
GTAW weld
penetration
based on
photodiodes
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