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" Outeut Characteristic
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Combination VoIt-AmE Curve
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Moveable-Coil AC Power Source
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Txgical 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 AmEIifier Control
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AC Current Waveforms

ELECTRODE NEGATIVE

—_— -
<

= A
Z

I&J ELECTRODE POSITIVE

o ELECTRODE NEGATIVE

=

@

ANAEANS
Juuugu B

ELECTRODE POSITIVE

A-Magnetic Amplifier
B-Square Wave

p 12




LSOO e

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 Txee Power S”EE'X
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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 fracking

» arc voltage control, electro-mechanical & optical

methods
— process control
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Current Programming

Pulsed GTAW
A .
pulse duration 0.1 - 1 sec
° - Peak

IE ,g\oQ T current

% W 9%,

o [\’:’e Background

= ] current

o ]\
-

TIME

p18




Process Control

Component Status
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daptive Control
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Adaptive control

Arc length control based on arc voltage
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Adé tive Control

Joint tracking using arc voltage sensing
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Adaetive control

Optical joint tracking method

Video Signal to - -
Machins Vision System

He-N» H —
| «4—Tv comara
Lena
Laser Narrow Band
Besam interfarence Filler A

Cylindrico) i N

Lans fa—_Caomera
Optic Axis Manitor
Strustursd Ligh
{Loser Plana) Laser Siripe ’

_ecture 6

p23



AdaEtive control

Feedback
control of
GTAW weld
penetration
based on
photodiodes

p24




	Welding Power Supplies & Controls
	Lecture Scope
	"Drooping" Output Characteristic
	"Flat" Output Characteristic
	Combination Volt-Amp Curve
	Principal Elements of Transformer Power Supply
	Moveable-Coil AC Power Source
	Typical Series Impedance Control
	Moveable-Core Reactor AC Power Source
	Saturable Reactor AC Welding Power Source
	Magnetic Amplifier Control
	AC Current Waveforms
	Phase Control Using an SCR Bridge
	SCR-Controlled DC Power Source
	Inverter Power Source
	Alternator Type Power Supply
	Process Controls
	Current Programming
	Process Control
	Adaptive Control
	cont'd
	cont'd
	cont'd


