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Advanced Wel di ng Processes & Fabrication MET125- 15
Cour se Nanme Course Nunber

PHI LOSOPHY/ GOALS;

Wth Fundanmentals of Arc and Gas Welding as a pre-requisite, this
course continues to develop the welding ability of the student and

i ncreases his/her know edge of weldability of metals, welding processes
and fabrication skills. The program neets all requirements to be

consi dered a pre-apprenticeship course.

METHODS OF ASSESSMENT ( GRADI NG METHOD) :

a) Pre-requisite: Fundamentals of Arc and Gas Wl ding

b) Sault College Policy/Procedure No. |-G6
c) Conmputer Marked tests - 70% M ni mum
d) Overal Grading - Practical - 40%
Theory - 40%
Attendance/ Saf ety/ Attitude - 20%
A+ = 95 -- 100%
A = 85- 94%
B = 75 - 84%
C =60 - 4%

TEXTBOOK( S) ;

MODULES: MFE - Advanced Arc Wel ding
MFJ - Gas Tungsen Arc Wel ding
MFI - Air Carbon Arc Gouging and Cutting
MFF - Gas Metal and Flux Core Arc Wel ding

OBJECTI VES:

The objective of this course is to prepare the student for the
wel di ng industry, to be a safe and conpetent enployee in any
phase of the welding industry. The student will be required to
pass all position Canadian Wel ding Bureau and Boiler and Pressure
Vessel Tests.



MFE
1)
2)

3)

1)
2)
3)
4)
5)

ADVANCED ARC WELDI NG
Concepts of Basic Electricity.

Concepts of Transformers, Alternating Current and
Recti fiers.

General Requirenments for Arc Welding, Duty Cycle
and Open Circuit Vol tage.

Shi el ded Metal Arc Basics.

Manuf acture of El ectrodes.

Functions of Electrode Coatings.

Uni t Pre-Test.

Theory Test #1.



UNI'T

3)

4)

5)

LEARNI NG TASK

1) Overhead Fillets
4-F Position; Stringer Beads
E6010

2) Overhead Fillets
4-F Position; Stringer Beads
E6011

3) Overhead Fillets
4-F Position; Stringer Beads
E7018

4) Simul ated Overhead Groove Vel ds
4G Position
Stringer Beads
E6010

5) Simul ated Overhead Groove Welds
4G Position
Stringer + \Wave Beads
E6010/ E7018

1) Horizontal Fillets on Pipe
2F Position
E6010

2) Horizontal Fillets on Pipe
2F Position
E6011

3) Horizontal Fillets on Pipe
2F Position
E7018

4) Horizontal Fillets on Structural
2F Position

5) Horizontal Fillets on Round Bar
2F Position
E7018

1) Groove/Fillet Welds
Pi pe-to- Pi pe

Shapes



2)

Pi pe Axis Hor i zont al
E6010

G oove/Fillet Welds

Pi pe-to- Pi pe

Pipe Axis - Horizontal
E6010/ E7018



NN

UNI T
6)

7)

8)

9)

LEARNI NG TASK

1)
2)

3)

4)

5)

1)

2)

3)

4)

1)

2)

3)

4)

1)

2)

3)

4)

Fabricate a Line-up Jib.

Qut side Corner Joints
1G Position - E6010

Qut si de Corner Joints
2G Position - E6010/E7018

Qut si de Corner Joints
3G Position - E6010

Qut si de Corner Joints
4G Position - E6010/E7018

1G Open Root
Pl ate Test

E6010/ E7018
2G Open Root
Plate Test

E6010/ E7018
3G Open Root
Pl ate Test

E6010/ E7018
4G Open Root

Pl ate Test
E6010/ E7018

|G- Plate Test wi th Backing.
2GF Plate Test with Backing.
3G Plate Test wth Backing.

4GF Plate Test w th Backing.

Specific Materials in Electrode Coatings
El ectrode Cl assification.
Char acteristics of Covered Electrodes.

El ectrode Sel ecti on.



5)
6)
7)
8)

El ect rode Storage,

Low Al l oy El ectrodes

Unit Pre-Test.

Theory Test

# 2.



UNI'T LEARNI NG TASK

10) 1) Welding Cast Irons.
2) Welding with Stainless Steel.
3) Hardsurfacing Techniques.
4) Unit Pre-Test.
5) Theory Test #3.

MODULE: MJ - GAS TUNGSTEN ARC WELDI NG

1) 1) Descri be the Gas Tungsten Arc Welding Process.
2) Describe the Advantages and Di sadvantages of GTAW
3) Ildentify various terns by which GTAW is known.

4) ldentify some of the industries that use this
wel di ng process extensively.

2) 1) Identify all the protective clothing best suited to
the TIG Process.

2) Determne the proper welding lense selection for TIG
3) List electical safety checks to be nmade before wel ding

4) ldentify ventilating problens associated with TIG

3) 1) Cyber-Wave 300S TIG Unit - Setup assenbly, operating
functions, shut-down procedures.

2) Constant Current Welding Machines, Transformer/Rectifier
Uni ts.

3) Polarity Relationships to GITAW - Polarity Heat
Distributions.

4) Line Power Characteristics(Uility Power Supply to
the Shop).

5) High Frequency use with GTAW

6) Pulse Arc Mode.



7)
8)

9)

Bal anced Wave Function in GIrAW

H F. Radiation (Radio Comunication
I nterference) .

Study of the Consol Panels of the COABOOS



UNI'T

4)

5)

6)

7)

8)

LEARNI NG TASK

1)

2)

1)

2)
3)
4)

5)
6)

1)
2)
3)
4)
5)
6)

1)
2)
3)
4)
5)

1)

Set-up a GTAW Station for

St ai nl ess St eel .

Shut - Down GTAW St ati on.

Gas Cooled (AT

GTAW Tor ches.

Wel ding MId Steel

Cool ed) and Water Cool ed

Torch Conmponents and Cup Choices.

Torch Hose Assembly - Light

Torch Hose Assenbly - Water
(Heavy Duty)

Torch Assenbly for Welding.

Light gauge M S. Strip/Fill
(Lap and T Joints).

Pur pose of

Argon Gas

Duty.
Cool ed

er Wre Beads

the Shielding Gas in GIAW

Characteristics.

Hel i um Gas Characteristics.

Gas M xes (with reactive gases).

Recommended Gas Choi ces.

Gas Influence on Wl d Beads.

Regul at or

Fl ownet er

Constructi on and

Construction and

Functi on.

Functi on.

Ef fective Gas Vol ume Coverages.

Assenbly of

GTAW Li ght

Cont act or

Gauge Lap Joint

Control s.

Regul at or/ Fl owmet er Units.

Welds(M1d Steel).

and



2) Renmote Anperage Controls.
3) Connecting of contactor and Anperage Renpote Controls.

A) Prepare M'S. Plate for Butt Welds - Bevel Mchine Cuts



UNI'T

9)

10)

11)

MODULE:

1)

LEARNI NG TASK

1)

2)
3)
4)
5)

1)
2)
3)
4)
5)

1)

2)

3)
4)

5)

6)

VFI

1)

Tungsten and Tungsten Alloyed Electrodes and the
Col our Code.

El ectrode Care and End Preparation Methods.

El ectrode selection; Size - Alloy Type.

GTAW of MI1d Steel Butt Welds 1G

Practice Exercises in GTAWMId Steel Butt Welds 1G

Study the Filler Wres used in TIG Wlding MId Steel
Proper Handling and Storage of MId Steel Filler Wre
A Denonstration of TIG welding on MId Steel.

A Study of Joint Design and Joint Preparation Types.
A Study of MId Steel Weld Defects.

A study of the correct Filler Rod Selection for
sone of the common Stainless Alloys and an Exam nati on
of the Stainless Alloy Coding System

Solar Flux, its purpose and use in TIG Welding Stainless
Steels, and Gas Backing Techni ques.

Wel ding Procedures for Stainless Steel Alloys.

Exam ning the Totally Enclosed Environment nmethods
for Welding Stainless and other High Quality Metals.

Stainless Steel Butt Weld Exercises.
MS. plate / S. S. filler.

Post Cl eaning Stainless Steels.

Al R CARBON ARC GOUGI NG & CUTTI NG

Describe the basic principles of how the Air Carbon
Arc (AAC) process works and conpare it to the oxy-
fuel process.



2) ldentify the advantages provided by the Ar Carbon
Arc netal renoval process.

3) ldentify some of the disadvantages of AAC cutting and
gougi ng.



LEARNI NG TASK

1)

2)

1)

2)

1)

2)

1)

2)

1)

2)

1)

2)

3)

Identify ten areas of industry that extensively use
the Air Carbon Arc process and indicate some common
practical uses enployed in various construction and
prepare industries.

oM T

Study the areas of personal safety that are associ ated
with the Air Carbon Arc cutting and gougi ng process.

Study ventilation needs, fire and electrical shock
hazards associated with the Air Carbon Arc system

Express in pounds per square inch (PSlI) and cubic

feet per mnute (CFM the air requirenments to operate:
- a light duty AAC torch

- a standard industrial AAC torch capacities

OMT

Study the power supplies recommended for AAC

use and understand machi ne capacities in:

- dity cycle, primary input, and nema classification
and relate this information to AAC needs.

OMT

Study the parts of an Air Carbon Arc hand torch and
the conbined air hose/cable lead and know the function
of the conmponents.

oM T

Study the construction, copper clading, sizes and
shapes of carbon el ectrodes.

Study the correct use and selection carbon electrodes
designed for AC and DC application.

Study the socket joint type carbon el ectrodes and thei
use with sem and automatic equi pnent.



8)

4)

1)
2)

Study the care in storing and identifying of carbon
el ectrodes.

oM T
oM T



LEARNI NG TASK

3) Study the netallurgical affects of air carbon arc

heat cycle and carborizing possibilities when using
the AAC process.

1) Study the nethods of edge and groove preparation of
stainless steels and the limtat ions and advantages
of some processes.

2) ldentify "chrom um carbide precipitation” and how
it can affect finished wel ded products.

1) oMT
2) OMT

1) Study an air carbon arc station set up.

2)a)Have the instructor explain assembly procedure,
safety check out, electrode air pressure and
anper age sel ections.

b) Observe instructor's denmonstration for electrode
stickout, speed of travel, angle of rod to work
pi ece, depth of groove, etc.

c)Assenmble materials for AAC gougi ng
1) 1/2" X 6" X 6" (scrap welded sanple with

existing welds) including T-Joints, cross-
joints, pipe to plate, etc.

2) one air carbon arc torch, heavy duty (class 1)
wel di ng nmachi ne and conpressed air line supply.

3) Arrange booth or shielded work area.

4) Arrange standby fire equipnent (extinguisher).
d)Practice on flat gouging on itens in c - 1. Do not

attenpt position gouging until you have a qualifying

grade in flat work.

3)a)0Obtain a qualification in setting up and dismantling
an AAC station.



b)I') Make 3/8" single pass grooves in the 1 G position
using 1/4" round el ectrodes. (a m nimum of size
6 inch single passes).



UNIT LEARNI NG TASK
2) M T
3) OMT
4) oM T

12) MT

13) 1) Stu?y and follov the preventive maintenance procedure
out |1 ne.

2) Study and recognize the problens the operator can

experience in air carbon arc use and how they can
be resol ved.

MODULE: MFF - GAS METAL & FLUX OORE ARC VELD NG

1) 1) ldentify all parts of the GVAW and FCAW Wl ding units

2) ldentify the sequence of assenbling the equipnent and
testing and shutting down the equipnent.

2 1) ldentify the types of wire used in GVAW and FCAW and
the nethod used to classify them

3) 1) Identify the various types of shielding gases used
in GVAW and FCAW and the nethod of storage.

4) 1) ldentify the type of welding nmachi ne used for
GVAW and FCAW

2) ldentify the type of wire feeder used and its function

5) 1) Weld GVAW stringer beads in the flat position
2) Weld FCAW stringer beads int he flat position.



UNIT

6)

7)

8)

LEARNI NG TASK

1)
2)

1)
2)

1)
2)

Vel d
Vel d

Vel d
Vel d

Vel d
Vel d

AVAW fill et
FCAW fill et
AVAW fill et
FCAW fill et
GVAW butt vel ds

FCAW butt wel ds

wel ds

wel ds

wel ds

wel ds

in the

in the

in the

in the

flat position.

flat position.

hori zontal position

hori zontal position

in the flat position.

in the flat position.



