COURSE CURRICULUM AND ASSESSMENT STANDARDS:
SECTION F: ADVANCED LEVEL

The following pages define the curriculum and assessment standards for the advanced level of
Fabrication Studies.

Advanced level courses demand a higher level of expertise and help prepare students for
entry into the workplace or arelated post-secondary program.

Course FAB3010: MaterialS TESHNG...ccueiererieereeseesee e ete et e sreeses e esree e snees F.3
Course FAB3020: Metallurgy Fundamentals...........ccooeeieeenencene e F.7
Course FAB3030: Gas Tungsten Arc Welding .......cccceeveeven e e, F.13
Course FAB3040: Specialized Welding.........ccooeieeeeneieeneieese e F.17
Course FAB3050: Arc WeEldiNg 3 ......oooiieiec et e F.21
Course FAB3060: ArCWEIAING 4 ......ocveeeeieeee et F.25
Course FAB3070: Pipe & Tubular Welding .......ccccoveeiiieiiiecece e F.29
Course FAB3080: Automated Welding.........ccccovieeiiiiceeieseece et F.33
Course FAB3090: Sheet Fabrication 4 (Radial Line) .......cccocveeveeeceeveccieciecee e F.37
Course FAB3110: Sheet Fabrication 5 (Duct COmMpoNents) .........ccceveeeeveeeveeeennenne F.41
Course FAB3120: Foundry 3 (Core Malding) .......ccoeeeveevieieeiie e F.45
Course FAB3130: PreciSiON TUMNING 2 ....coveiveeieeieceesie ettt sre s e ene e F.49
Course FAB3140: PreciSON MilliNg 2...c..ocuieieiiceece et F.53
Course FAB3150: CNC Milling (Computer Numerical Control) .........ccccceeeveeueenee. F.57
Course FAB3160: Prefabrication PrinCiples........ccovevevicieve e F.61
Course FAB3170: GasMetal Arc Welding 2.......cooveveieeieciece e F.65
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Ccou

Level:
Theme:
Prerequisite:

Description:

Parameters:

Supporting Cour ses:

RSE FAB3010:

Advanced

MATERIALSTESTING

Materials and Structures

FAB1010 Fabrication Tools & Materials

devel opment and evaluation of a mechanical materials test.

individual with specialized training in material testing.

FAB1100 Fabrication Principles

DES1020 The Design Process [Design Studies Strand]

Curriculum and Assessment Standards

Students are introduced to the principles of materials testing, and to the

Access to common hand and power assisted tools, and to instruction from an

General Outcomes Assessment Criteria and Conditions Suggested
Emphasis
The student will: Assessment of student achievement should be based on:
e describethe purposeand | e the description of two or more different types of 20
nature of materials materials tests and testing procedures
testing
o apply testing principles | e identification and development of a piece of test 50
to construct or use a apparatus
piece of materials testing
apparatus
e test and compare the o resultsof atest on three different materials. 30
properties of common Assessment Tool
materials used in T . .
. Lab Investigations: Testing Materials, FAB3010-1
construction and
fabrication Sandard
The apparatus isto be safe, easily used and
calibrated: results should be consistent with
other forms of testing equipment. Results
should be effectively communicated and be
consistent with current findings
Performance rating of 3 for each applicable task
e demonstrate basic e observations of individual effort and interpersonal Integrated
competencies. interaction during the learning process. throughout
Assessment Tool
Basic Competencies Reference Guide and any
assessment tools noted above
Advanced CTS, Fabrication Studies /F.3
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COURSE FAB3010: MATERIALSTESTING (continued)

Concept

Specific Outcomes

Notes

Orientation

e Typesof Tests

e Testing Results

The student should:

e identify and describe common methods of testing
materials; e.q.:
— non-destructive
— destructive

e explain how test results are recorded and
communicate a plan showing how to anticipate
the results of atest

Discuss the use of non-
destructive tests, such
as.

magnetic particles

— liquid dye

- X-ray

— ultrasonic.

Describe methods of
testing for:
hardness
tensile strength
ductility
metal fatigue.

Explain why material
testing isimportant.

e Test Equipment

e Complete Tests

e Heathand e identify common hazards associated with the use
Safety of a specific tool, material and/or process
e identify and correct potential hazards within the
working environment
e describe asafety plan in case of an accident.
Planning and
Management

e design apiece of testing apparatus or test
procedure

e Create safety controls

e construct testing devices
or

e analyze an existing piece of test equipment and
describeits:
— purpose
— operation
— method of calibration and data recovery

e identify type of test, calibration and data recovery
e prepare the materials as required.

Have students design and
build a piece of test
apparatus that can be
used to test a particular
materia property, such
as shear strength,
torsion, hardness and
impact.

F.4/ Fabrication Studies, CTS
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COURSE FAB3010: MATERIALSTESTING (continued)

Concept Specific Outcomes Notes

The student should:
Implementation

e Testing

conduct a given test on avariety of materials and
record the test results.

Assessment

e Quality Control/ | e compare the data obtained from the materials Students should be
encouraged to visit a

Reliability tested to anticipated results test lab either in
industry or in a post-

e explainthereliability of the testing procedure secondary insitution.

e identify the advantages/disadvantages of test
being carried out

o Career e identify further training and career opportunities
Information related to material testing
o Career e prepare arecord of completed activities within a
Preparation portfolio.
Advanced CTS, Fabrication Studies/F.5
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COURSE FAB3020: METALLURGY FUNDAMENTALS

Level: Advanced

Theme: Materials and Structures

Prerequisite: FAB1010 Fabrication Tools & Materials

Description: Students develop fundamental understandings and skills related to metallurgy,
and apply these skills to fabrication processes.

Parameters: Access to a fabrication work centre complete with heat treating equipment, and
to instruction from an individual with specialized training in heat treating
practices.

Supporting Course:  FAB3010 Materials Testing

Curriculum and Assessment Standards

General Outcomes Assessment Criteria and Conditions Suggested
Emphasis
The student will: Assessment of student achievement should be based on:
e identify and describethe | ¢ presentation of awritten report that identifies and 20
fundamental principles describes how the principles of metallurgy are applied
of metallurgy and their to improve the quality of agiven product
industrial applications
e identify the basic alloy e adescription of the major alloy elements and 20
components and properties of four common alloys.
properties of common Assessment Tool
ZlmE Presentations/Reports, CTSPRE
Sandard
Performance rating of 3 for each applicable task
e apply metalurgical e successful production or repair of a product that 60
principles, skills and reguires one or more heat treating process.
processes to hest treat a Assessment Tool
SO EEREAL 8 el Assessment Framework: Activity Assessment,
FABACT
Sandard
An acceptable repair or product that has the
characteristics of hardness and toughness as
specified in the design specifications
Performance rating of 3 for each applicable task
Advanced CTS, Fabrication Studies /F.7
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COURSE FAB3020: METALLURGY FUNDAMENTALS (continued)

General Outcomes Assessment Criteria and Conditions Suggested
Emphasis
The student will: Assessment of student achievement should be based on:
e demonstrate basic e observations of individual effort and interpersonal Integrated
competencies. interaction during the learning process. throughout
Assessment Tool
Basic Competencies Reference Guide and any
assessment tools noted above
Concept Specific Outcomes Notes
The student should:
Orientation
e Metalurgy e list and describe the three major fields of Having a good
metallurgy; i.e understanding of the
o basic principles of
— extractive metallurgy isimportant
— mechanical for every serious metals
— physical metallurgy student.
e Maetdlic e usethefollowing terms to describe the internal
Structures structure of metals; e.g.:
— aomic structure
— compound
— solution
— crysta
e Metalurgy e explain how the principles of metallurgy are used | Student should understand
Application in: that temperature, time
' . and stress affect the
— welding properties of metals.
— foundry
— mechanically forming and finishing metals
e explain the relationship between the properties of | The structure of ametal
ametal and its structure can be modified by
atering its chemical
composition aloying
and heat treating.
F.8/ Fabrication Studies, CTS Advanced
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COURSE FAB3020: METALLURGY FUNDAMENTALS (continued)

Concept Specific Outcomes Notes
The student should:
e Alloying e identify elements that are dissolved together to
form common alloys such as:
— steel
— bronze
— brass
— auminum aloy
o describe the effects of adding greater or lesser Note that atoms of other
percentages of carbon to the strength, hardness elements often distort
. the arrangements of the
and brittleness of steel crystals, which changes
the characteristics of the
metal.
e identify the basic alloy components and common
uses of the following steel types:
— carbon steels
— dloy steels
— tool steels
— dtainless steels
e Metal e describe common methods of identifying ferrous
Identification and nonferrous materials such as spark, magnetic
and specific gravity tests
e Corrosion e describe the electrochemical nature of corrosion
e identify common methods of reducing corrosion; | Students should
eg. unders_tanc_i that _
- protective codting o occr i ress hers
— oxidelayers astructure is under
— dloys stress and in contact
with water.
Advanced CTS, Fabrication Studies /F.9
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COURSE FAB3020: METALLURGY FUNDAMENTALS (continued)

Concept

Specific Outcomes

Notes

e Heat Treating

The student should:

compare the effects of heating and cooling on
steels with varying carbon contents

describe the process and purpose of:
— quenching

— normalizing

— annealing

— tempering

— surface hardening

explain how heat treating principles are applied to
welding and other fabrication processes

Because of the rapid rate
of heat removed
adjacent to aweld, the
welding process can
often change the

properties of the metal
in this region.
e Work Hardening | ¢ explain how cold working differs from heat
treating.
Planning and
Management
e Heat Treating e determine the procedures and critical
temperatures to heat treat one or more of the
following tools:
— wood chisel
— screw driver
— center punch
— cold chisel
o describe the safe start-up and shut-down
procedures of a heat treating furnace.
Implementation
e Materid e usethe appropriate materials processes and tools | Simple products that
Fabrication to fabricate and condition anew product or make Fif';‘;heﬁf treating
. . | uae:
repairs to an existing product. _ centre punch
— cold chisel
— drift
— hammer head.
F.10/ Fabrication Studies, CTS Advanced
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COURSE FAB3020: METALLURGY FUNDAMENTALS (continued)

Concept Specific Outcomes Notes
The student should:

A ssessment A visit to afoundry or a
manufacturing plant

e Quality Control | e research waysto test aproduct for hardness and that produces springs

toughness and other machine parts

would be helpful.

o Career e prepare arecord of completed activitieswithin a

Preparation portfolio.
Advanced CTS, Fabrication Studies /F.11
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COURSE FAB3030: GASTUNGSTEN ARC WELDING

Level: Advanced

Theme: Fabrication Processes

Prerequisite: FAB2030 Oxyfuel Welding

Description: Students develop basic knowledge and skills related to the use of gas tungsten
arc welding (GTAW) equipment and supplies to weld mild steel in the flat and
horizontal positions.

Parameters: Access to a welding facility complete with gas tungsten arc welding equipment
and supplies and to instruction from an individual with welding trade
qualifications.

Supporting Courses. FAB2060 Arc Welding 2

FAB2070 Gas Metal Arc Welding 1

Curriculum and Assessment Standards

GTAW competenciesin
the flat and horizontal
positions

General Outcomes Assessment Criteria and Conditions Suggested
Emphasis
The student will: Assessment of student achievement should be based on:
e identify health and e observed performance related to: 15
safety hazards associated — appropriate selection and use of personal
with GTAW, and take protective equipment
pre\_/entiv_e measures to — safe use of equipment and supplies
avoid accidents and — measures taken to ensure the safety of others
personal injury to self
and others
e outlinethe advantages of | e written or oral presentation that outlines four 15
GTAW over other forms advantages of gas tungsten arc welding
of welding
e demonstrate basic e completion of mild steel fillet and groove welds in the 70

flat, horizontal and vertical positions.

Assessment Tool
Fabrication Process: Tungsten Arc Welding,
FAB3030-1

Sandard
Welds should be clean and bright, with ripples that
are uniformly formed and free of craters;
penetration should be even throughout the
weld.
Competency level of 3

Advanced
©Alberta Learning, Alberta, Canada
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COURSE FAB3030: GASTUNGSTEN ARC WELDING (continued)

General Outcomes Assessment Criteria and Conditions Suggested
Emphasis
The student will: Assessment of student achievement should be based on:
e demonstrate basic e observations of individual effort and interpersonal
competencies. interaction during the learning process.
Assessment Tool
Basic Competencies Reference Guide and any
assessment tools noted above
Concept Specific Outcomes Notes
The student should:
Orientation
e Occupationa e identify and describe the health and safety issues | This course requires
Health and associated with GTAW such as: ii‘;‘}gﬁg\%gﬁ“ﬁt
Safety B glectrlc current get credit in this course
— Inert gases may need to access this
— arcradiation equipment in an off-
_ ventilation campus environment.
o describe a safety plan in case of accident
e Gas Tungsten e describe the basic components and operating
Arc Welding principles of GTAW
e identify the advantages of GTAW over other
forms of arc welding
o Power Supply e describe the major types of power supplies and
current outputs; e.g.:
— high frequency current
— dternating current (AC)
— direct current straight polarity (DCSP)
— direct current reverse polarity (DCRP)
e identify the appropriate type of current used for
welding:
— low carbon steel
— auminium
— dtainless steel
F.14/ Fabrication Studies, CTS Advanced
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COURSE FAB3030: GASTUNGSTEN ARC WELDING (continued)

Concept Specific Outcomes Notes
The student should:
e Shielding Gases | e explainthe purpose of ashielding gas
e identify the appropriate type of gasto be used
with:
— low carbon steel
— aluminium
— stainless steel
e Electrodes e select, prepare and install the appropriate
electrode for:
- AC
— DCSPor DCEN
— DCRP or DCEP
welding
e Filler Metal e demonstrate proper handling techniques to
prevent weld contamination
e identify the degreasers that are commonly used to
clean filler materials.
Planning and
Management
e Start-up and e identify and demonstrate the appropriate start-up
Shut-down and shut-down procedures for welding mild steel
e Technique e demonstrate typical methods used to start an arc
e describe the correct torch angle for alap and
groove weld in the flat, horizontal and vertical
positions
e Weld e show that mill scale, rust, paint and oil has been To avoid weld
Preparation removed from the weldments contamination, stress
the importance of
having clean surfaces.
e Standards e |ist the characteristics of aweld that meets trade
standards.
Implementation
e Gas Tungsten e makelap and groove weldsin the flat, horizontal
Arc Welding and vertical positions.
Advanced CTS, Fabrication Studies /F.15
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COURSE FAB3030: GASTUNGSTEN ARC WELDING (continued)

Concept Specific Outcomes Notes

The student should:
Assessment

e Quality Control | e performavisual inspection of aweld and describe | Welds should be clean and

: - bright, have uniform
its characteristics beads and even

penetration.
o Career e identify career opportunitiesrelated to GTAW
Information
e Career e prepare arecord of completed activitieswithin a
Preparation portfolio.
F.16/ Fabrication Studies, CTS Advanced
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Ccou

Level:
Theme:
Prerequisite:

Description:

Parameters:

Supp

RSE FAB3040:

Advanced

SPECIALIZED WELDING

Fabrication Processes

FAB2030 Oxyfuel Welding

join and repair metals other than low carbon steel.

Students develop specific skills associated with advanced welding techniques to

Access to a welding facility complete with advanced level welding equipment

and supplies and to instruction from an individual with welding trade
qualifications.

orting Cour ses:

FAB3030 Gas Tungsten Arc Welding

FAB3050 Arc Welding 3
FAB3170 Gas Metal Arc Welding 2

Curriculum and Assessment Standards

Genera Outcomes Assessment Criteria and Conditions Suggested
Emphasis
The student will: Assessment of student achievement should be based on:
e list health and safety e identification of the hazards associated with welding 10
specific hazards metals containing zinc, cadmium, lead, tin and
associated with welding chromium
metals other than low
carbon stegls, and take
preventive measures to
avoid accidents and
personal injury to self
and others
e describe the unique e adescription of the characteristics and methods of 20
welding characteristics welding aluminium, stainless steel and cast iron
of weldable metals other
than low carbon steel
e select appropriatefiller | e performing agiven weld on any one or more of the 70
material and welding following materials:
process to weld a metal — auminium
other than low carbon — oainless steel
steel — castiron.
Assessment Tool
Assessment Framework: Fabrication Process,
FABPRS
Sandard
Performance rating of 3 for each applicable task

Advanced
©Alberta Learning, Alberta, Canada
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COURSE FAB3040: SPECIALIZED WELDING (continued)

General Outcomes Assessment Criteria and Conditions Suggested
Emphasis
The student will: Assessment of student achievement should be based on:
e demonstrate basic e observations of individual effort and interpersonal Integrated
competencies. interaction during the learning process. throughout
Assessment Tool
Basic Competencies Reference Guide and any
assessment tools noted above
Concept Specific Outcomes Notes
The student should:
Orientation
e Heathand o describe the health hazards connected with
Safety welding metal s containing zinc, cadmium, lead,
tin and chromium
e describe a safety plan in case of accident
e Welding e research and describe the unique welding Explain why it is often
Parameters characteristics of: d'ff'c‘ﬂg toweld these
aterials.
_ stainless stedl retenas
— castiron
— auminium
— white metal (zinc die cast metal).
Planning and e identify asuitablefiller metal and flux tojoin or
Management repair:
— dtainless steel
— castiron
— auminium
— white metal
e identify the appropriate joint preparation,
supports and techniques for a given metal.
Implementation
e Welding Process | ¢ performaweld or repair on one or more metals
other than alow carbon steel.
F.18/ Fabrication Studies, CTS Advanced
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COURSE FAB3040: SPECIALIZED WELDING (continued)

Concept Specific Outcomes Notes

The student should:

Assessment

e Quadlity Control | e completeavisual inspection by considering the
overall appearance, size and shape of the beads
and degree of penetration

o Career e prepare arecord of completed activities within a
Preparation portfolio.
Advanced CTS, Fabrication Studies /F.19
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COURSE FAB3050: ARC WELDING 3

Level: Advanced

Theme: Fabrication Processes

Prerequisite: FAB2060 Arc Welding 2

Description: Students learn the role of codes and standards in the welding trade, as well as

test welds and develop vertical position welding skills.

Parameters: Access to awelding facility complete with shielded metal arc welding equipment
and supplies and to instruction from an individual with welding trade
qualifications.

Curriculum and Assessment Standards

General Outcomes Assessment Criteria and Conditions Suggested
Emphasis
The student will: Assessment of student achievement should be based on:
e examine and maintain e observed performance related to the examination and 15
sheet metal arc welding maintenance of personal protective equipment,
(SMAW) equipment and welding accessories and equipment
accessories

e readandinterpret weld | e accurate reading of awelding symbol that graphically 15
drawings and symbols represents three details such as the type of weld, its
location and process

e demonstrate advanced e completion of two successive single and multiple pass 70
level SMAW fillet vee-groove and outside corner weldsin the
competencies in the vertical position on mild steel plate.
vertical position A t Tool
Fabrication Process: Vertical Lap and Tee Joints,
FAB3050-1

Illustrative Example: Vertical Outside Corner —
Multi-pass, FAB3050-2

Sandard
Welds are to be the correct width and height, free
of voids, slag inclusions and apparent restarts,
undercutting or overlapping; plate surfaces
and adjacent beads have adequate penetration
and fusion.
Performance rating of 3 for each applicable task

Advanced CTS, Fabrication Studies /F.21
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COURSE FAB3050: ARC WELDING 3 (continued)

General Outcomes Assessment Criteria and Conditions Suggested
Emphasis
The student will: Assessment of student achievement should be based on:
e demonstrate basic e observations of individual effort and interpersonal Integrated
competencies. interaction during the learning process. throughout
Assessment Tool
Basic Competencies Reference Guide and any
assessment tools noted above
Concept Specific Outcomes Notes
The student should:
Orientation
e Welding Codes, explain the purpose of welding: Stress the importance of
Standards and — codes safety and weld quality
PR and explain how codes
Specifications — standards and standards help
— gpecifications achieve this end.
e identify agencies that establish codes and
standards in Canada and the United States; e.g.:
— Canadian Standards Association (CSA)
— American Welding Society (AWYS)
— Canadian Welding Bureau (CWB)
— American Society of Mechanical Engineers
e Welding e explain the purpose of aweld symbol
Symbols e identify the basic dataincluded in awelding
symbol
e show how awelding symbol can be used to
specify:
— location of aweld Point out that awelding
— typeof weld symbol Qanat eat
H communicate a gr
- welding process deal of informationin a
— root opening small space and
— contour therefore must be fully
— degree of penetration understood.
— type of electrode
F.22/ Fabrication Studies, CTS Advanced
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COURSE FAB3050: ARC WELDING 3 (continued)

location of aweld
type of weld

root opening

type of electrode.

Concept Specific Outcomes Notes
The student should:
e Testing e analyze common destructive and non-destructive
testing methods.
Planning and
Management
e Careand e before beginning to weld:
M aintenance of — analyze the condition of cables and lugs
Equipment — insure adequate air flow for proper cooling
— check the condition of all personal protective
equipment
e Print Reading e useawelding symbol to determine: This course has a strong

link to FAB2020: Print
Reading.

Implementation
e Shielded Metal

e usethe appropriate equipment and suppliesto

E6010, E6011 and E7018

e Quality Control

e perform one or more destructive and non-
destructive tests on aweld sample

Arc Welding make single and multiple pass fillet and vee- electrodes are _
groove welds in the vertical position. recommended for this
activity.
Assessment

o Career e prepare arecord of completed activitieswithin a
Preparation portfolio.
Advanced CTS, Fabrication Studies /F.23
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COURSE FAB3060: ARC WELDING 4

Level: Advanced

Theme: Fabrication Processes

Prerequisite: FAB3050 Arc Welding 3

Description: Students apply and extend positional welding skills, by using a variety of
common electrodes and thickness of materials.

Parameters: Access to awelding facility complete with shielded metal arc welding equipment
and supplies and to instruction from an individual with welding trade
qualifications.

Curriculum and Assessment Standards

General Outcomes Assessment Criteria and Conditions Suggested
Emphasis
The student will: Assessment of student achievement should be based on:
o explainthe effects ¢ the description of the effects heating and cooling have 10
heating and cooling have on the quality of aweld and the adjacent materials
on aweld and weldment
e demonstrate advanced e completion of avariety of weldsto first period trade 70
level sheet metal arc standards using different electrodes and thicknesses of
welding (SMAW) materials.
ﬁompet(tagla %dl n tf;gcl;lllat, Assessment Tool
ori zontal andt vert Fabrication Process, Butt Joint Welds,
positions FAB3060-1
Illustrative Example: Flat Vee-groove Butt Joint,
FAB3060-2
Sandard
Performance rating of 3 for each applicable task
e describeacareerrelated | e  presentation of one occupational profile that outlines: 20
to the welding field — description of the occupation/trade working
conditions
— employment opportunities
— training regquirements.
Assessment Tool
Assessment Framework: Presentations/Reports,
CTSPRE
Sandard
Performance rating of 3 for each applicable task
Advanced CTS, Fabrication Studies /F.25
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COURSE FAB3060: ARC WELDING 4 (continued)

General Outcomes Assessment Criteria and Conditions Suggested
Emphasis

The student will: Assessment of student achievement should be based on:
e demonstrate basic e observations of individual effort and interpersonal Integrated
competencies. interaction during the learning process. throughout

Assessment Tool
Basic Competencies Reference Guide and any
assessment tools noted above

Concept Specific Outcomes Notes
The student should:
Orientation
e Heating and o describe the effect of single and multiple pass
Cooling welds on the base metal and previously deposited
filler metal

e explain the effect cold working conditions might
have on weld quality

e explain the need to preheat or postheat

e Electrode e describe the factors to be considered when
Selection choosing an electrode; e.q.:
— dtatic and dynamic loading
— weld position

— materialsto be welded

— current supply

— easeof use

— joint design and alignment
— rate of deposit

— depth of penetration

— weld finish.

F.26/ Fabrication Studies, CTS Advanced
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COURSE FAB3060: ARC WELDING 4 (continued)

Concept Specific Outcomes Notes
The student should:
Planning and
Management
e Preparation e describe the properties and uses of the following
electrodes:
— E6010and 11
— E7014, 18 and 24
e select the appropriate electrode for a given
application
e prepare the surfaces for welding
e correctly position the weld
e Equipment e adjust the equipment to coincide with the type of
Set-up electrode, weld and metal thickness.

Implementation
e Shielded Metal

e demonstrate first period arc welding skillsin the

Arc Welding flat, horizontal and vertical positions using a
variety of weld types, joints, electrodes and
thickness of mild steel
e prepare welds for testing. Welds completed here
should be similar to
those found in the first
period of the
apprenticeship program.
Assessment

e Quality Control

o Career
Preparation

e perform a non-destructive and destructive test
where appropriate

e describe employment opportunities and further
training regquirements for the welding trade or
related occupation

e evaluate personal interests and abilities related to
making realistic career choices

e prepare arecord of completed activitieswithin a
portfolio.

At thislevel, most faults

can be detected through
visual inspection.

Advanced
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COURSE FAB3070: PIPE & TUBULAR WELDING

Level: Advanced

Theme: Fabrication Processes

Prerequisite: FAB3170 Gas Metal Arc Welding 2

Description: Students develop specific skills related to pipe layout, preparation of pipe/tube

joints and welding techniques.

Parameters: Access to awelding facility complete with welding equipment and supplies and
to instruction from an individual with welding trade qualifications.

Supporting Courses:. FAB2040 Thermal Cutting
FAB2060 Arc Welding 2
FAB3050 Arc Welding 3

Curriculum and Assessment Standards

General Outcomes Assessment Criteria and Conditions Suggested
Emphasis
The student will: Assessment of student achievement should be based on:
e identify health and e observed performance related to: 10
safety hazards associated — appropriate selection and use of personal
with pipe and enclosed protective equipment
vessel welding, and take — preparation and selection of equipment and
preventive measures to supplies
avoid accident and — measures taken to ensure the safety of others
personal injury to self
and others
e describe the advances e identification and description of common pipejoints, 20
made in pipe welding, welding procedures and advantages of welded joints
and identify common over other forms of joining pipe together
types of joints and
welding procedures
e demonstrate basic e accurate lay out, preparation and completion of a butt, 70
pipe/tube preparation tee and lateral pipe/tubular weld joint using roll
and welding and/or positional welding techniques.
competencies A t Tool
Fabrication Process. Joint Preparation and
Welding, FAB3070-1
Sandard
Performance rating of 3 for each applicable task.
Advanced CTS, Fabrication Studies /F.29
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COURSE FAB3070: PIPE & TUBULAR WELDING (continued)

General Outcomes Assessment Criteria and Conditions Suggested
Emphasis
The student will: Assessment of student achievement should be based on:
e demonstrate basic e observations of individual effort and interpersonal Integrated
competencies. interaction during the learning process. throughout
Assessment Tool
Basic Competencies Reference Guide and any
assessment tools noted above
Concept Specific Outcomes Notes
The student should:
Orientation
e Pipeand Tube o list the advantages of welding over other forms of
Welding joining pipe related to:
— strength
— required maintenance
— flow of liquids and gases
— weight of joint
e identify the standards of certification required for
welding:
— low pressure water lines or light structural
application
— medium pressure residential gaslines
— high pressure gas lines, motor cycle and
aircraft frames.
Planning and
Management
e Hedthand *  identify the precautions that must be taken prior | Stresstheimportance of
Safety to cutting or welding pipe or other enclosed vessel p?p?;'v\;g haatsabem
— review asafety plan in case of accident used for prior to
welding.
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COURSE FAB3070: PIPE & TUBULAR WELDING (continued)

Concept Specific Outcomes Notes
The student should:
e Pipe/Tube e calculate the cut angle for abutt joint inrelation | Explain the need for
Preparation to the wall thickness and intended application muiltiple passes when

e prepare atemplate for one or more of the
following joints:
— 90° two-piece turn

wall thickness exceeds
5 mm (3/16").

Discuss methods used to
fabricate T, K and Y

— full T-joint tubular joints.
— full lateral joint
— buitt joint.
Implementation
e Welding Process | e perform avee groove weld using roll and position | Explain the advantage of

pipe welding techniques
e prepare and perform:
— full T-joint
— full lateral joint tube and pipe weld.

roll over positioned
welding techniques.

Discuss procedures to
restart and end aweld.

Assessment

e Quality Control

e apply suitable destructive and non-destructive
tests to ensure weld quality

o Career e prepare arecord of completed activitieswithin a
Preparation portfolio.
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COURSE FAB3080: AUTOMATED WELDING

Level: Advanced

Theme: Fabrication Processes

Prerequisite: FAB3170 Gas Metal Arc Welding 2

Description: Students investigate and describe the operation of various manual, semi-
automated and automated welding processes and systems used in fabrication
industries.

Parameters: Access to welding facility complete with welding equipment and supplies and to

instruction from an individual with welding trade qualifications.

Supporting Courses: FAB2030 Oxyfuel Welding
FAB2040 Thermal Cutting

FAB2060 Arc Welding 2
Curriculum and Assessment Standards
General Outcomes Assessment Criteria and Conditions Suggested
Emphasis
The student will: Assessment of student achievement should be based on:
e explain how manual, o the presentation of awritten report that outlines the 20
semi-automated and essential differences and similarities between manual,
automated welding semi-automated and automated welding processes
processes differ from
one another
e identify employmentand | ® presentation of an occupational profile that outlines 20
further training the: . .
opportunities related to — description of the trade/occupation and working
production welding conditions »
— employment opportunities
— training requirements and opportunities.
Assessment Tool
Assessment Framework: Presentations/Reports,
CTSPRE
Sandard
Performance rating of 3 for each applicable task
e apply knowledge of e demonstration of aworking or simulated automated 60
advanced welding welding system.
processesto Assessment Tool
demonstrate/simulate an Assessment Framework: Activity Assessment,
automated welding FABACT
AL Sandard
Performance rating of 3 for each applicable task
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COURSE FAB3080: AUTOMATED WELDING (continued)

General Outcomes Assessment Criteria and Conditions Suggested
Emphasis
The student will: Assessment of student achievement should be based on:
e demonstrate basic e observations of individual effort and interpersonal Integrated
competencies. interaction during the learning process. throughout
Assessment Tool
Basic Competencies Reference Guide and any
assessment tools noted above
Concept Specific Outcomes Notes
The student should:
Orientation
e Heathand e identify the hazards associated with specific
Safety machine and automated processes
e describe methods that are commonly used to
protect an individual from injury by an automated
system such as arobot
e describe asafety plan in case of accident
e Production e explain the difference between: Sﬂideﬂts ‘;\;i” likety ?eed
0 go off-campus to
Processes B man_ua| observe automated
— semi-automated cutting and welding
— automated processes.
cutting and welding processes
o describe the specialized welding techniques that
are suitable for semi-automated processes; e.g.:
— resistance welding
- GMAW
- GTAW
— plasmaarc cutting
— laser beam welding and cutting
e Automated e research the use of robots in welding to determine
Welding and their advantages and disadvantages
Cutting e identify the main types of robots and describe
their work envelope
e identify the main parts of arobot and the
components of arabotic welding system
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COURSE FAB3080: AUTOMATED WELDING (continued)

Concept Specific Outcomes Notes
The student should:
e Automated e describe the use of ateach pendent in
Welding and programming arobot to perform the designated
Cutting task.
(continued)

Implementation

e Application e demonstrate or simulate a viable production
system using semi- and/or fully automated
processes.

Assessment

o Career e identify career opportunities related to the use of

Preparation automated welding processes in industry
e prepare arecord of completed activitieswithin a
portfolio.
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COURSE FAB3090:
Level:

Theme:
Prerequisite:

Description:

Parameters:

SHEET FABRICATION 4 (RADIAL LINE)
Advanced
Fabrication Processes

FAB2100 Sheet Fabrication 3 (Parallel Line)

Students develop specialized skills in cylindrical and conical pattern

development and seam construction of ferrous and nonferrous sheet metals.

Access to a fabrication facility complete with sheet metal shearing, forming,

fastening and layout tools and to instruction from an individual with specialized
training in sheet metal practices.

Curriculum and Assessment Standards

General Outcomes Assessment Criteria and Conditions Suggested
Emphasis
The student will: Assessment of student achievement should be based on:
e describethe procedures | e accurate identification and description of parallel and 10
that are used to lay out a radial line layout procedures
typical cylindrical and
conical shape
e demonstrate parallel and | ¢ application paralel and radial line devel opment 25
radial line pattern processes to produce a cylindrical and conical pattern
making skills
e perform advanced e successful completion of sheet metal products that 65
cylindrical and conical incorporate cylindrical and conical shapes.
ieﬁ:t sto(;:k fabrication A t Tool
I11S and processes Assessment Framework: Product Assessment,
FABPRD
Sandard
The products are to be structurally sound, free of
surface blemishes and hazards; and conform
to stated overall sizes, shapes and tolerances
Performance rating of 3 for each applicable task
e demonstrate basic e observations of individual effort and interpersonal Integrated
competencies. interaction during the learning process. throughout
Assessment Tool
Basic Competencies Reference Guide and any
assessment tools noted above
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COURSE FAB3090: SHEET FABRICATION 4 (RADIAL LINE) (continued)

Concept Specific Outcomes Notes
The student should:
Orientation
e Ferrousand e research the properties of and applications of the
Nonferrous following sheet materials:
Stock — auminum
— copper
— brass
— gavanized steel
— mild steel
— stainless steel
— tinplate

e describe which materials are most malleable
e describe the techniques that are used to form

sheet stock
e Fabrication e describe the type of pattern development that is
Processes and used to lay out a
Tools — cylinder
— cone

— rectangleto round

e explain when single, double, grooved and wired
seams are used in conjunction with cylindrical
and conical fabrication

e identify and describe the use of the following
solder coppers:
— square point
— bottoming
— roofing.

Planning and
Management

e Measurement e useamicrometer caliper or sheet gauge to
measure the thickness of a piece of sheet stock

e caculate the inside, outside and mean diameter of
acylindrical component

e identify the correct formulato calculate the
allowances for seam and edges
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COURSE FAB3090: SHEET FABRICATION 4 (RADIAL LINE) (continued)

Concept Specific Outcomes Notes
The student should:
e Product Design | e select aproduct that incorporates: Sﬂﬁjﬂ:? m;y fqui re
. . . Itional assistance
— cylindrical and conical shapes and time to create a

— grooved and double seams conical pattern.
— solder joints and finished edges

Consider projects such as
a
— funnel
— watering can
e create the necessary pattern development, usinga | =~ V&8
computer or conventional means.

e select the appropriate material for a given product
and finish

Implementation

e Materid e usethe appropriate tools, materials and processes
Processing to:

— cut and bend sheet stock
— raise and finish a surface
— locate and make joints watertight

e Personal and e wear personal protective clothing and equipment
Tool Safety e show that tools are kept in working order

e handle, store and discard metal off-cutsin a
correct manner.

Assessment
o Career e prepare arecord of completed activitieswithin a
Preparation portfolio.
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COURSE FAB3110: SHEET FABRICATION 5 (DUCT COMPONENTYS)

Level: Advanced

Theme: Fabrication Processes

Prerequisite: FAB2100 Sheet Fabrication 3 (Parallel Line)

Description: Students apply and develop specialized skills in duct component pattern making

and fabrication techniques.

Parameters: Access to a fabrication facility complete with sheet metal shearing, forming,
fastening and layout tools and to instruction from an individual with specialized
training in sheet metal practices.

Supporting Course:  FAB3090 Sheet Fabrication 4 (Radial Line)

Curriculum and Assessment Standards

General Outcomes Assessment Criteria and Conditions Suggested
Emphasis
The student will: Assessment of student achievement should be based on:
e identify common duct e accurate identification and description of: 10
components and — radius elbow
applications — riser
— offset
— branchtee
— take-off components
e demonstrate the e application of triangulation principles to produce a 25
principle of triangulation transition pattern
to create atransition
pattern
e apply pattern making e successful completion of one or more interconnecting 65
and sheet metal duct components.
| At T
P Assessment Framework: Activity Assessment,
FABACT
Sandard
The components are to be structurally sound and
air tight; surfaces are to be free of blemishes
and hazards. Components should be
constructed to meet stated sizes and tolerances
Performance rating of 3 for each applicable task
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COURSE FAB3110: SHEET FABRICATION 5 (DUCT COMPONENTYS) (continued)

Suggested

General Outcomes Assessment Criteria and Conditions X
Emphasis

The student will: Assessment of student achievement should be based on;

e demonstrate basic e observations of individual effort and interpersonal Integrated
competencies. interaction during the learning process. throughout

Assessment Tool
Basic Competencies Reference Guide and any
assessment tools noted above

Concept Specific Outcomes Notes

The student should:
Orientation

e Ducting e preparealist of duct system applications Explain why it is
_ ) important for duct
e list and state the purpose of the following components to be sized

components used in a duct system: accurately.
— radius elbow
— riser

— offset

— branch tee

— take off

e describe how air volume and pressures are
measured

e analyze the effect of component resistance on
static and velocity air pressuresin aducting
system

e Fabrication e list and describe the use and construction of the
Processes following joints:

— Sanddrive

— T-lock

— hammerlock

— government locks

e dstate the advantages and disadvantages of using
each of the above systems

o differentiate among the use of parallel line, radia
line and triangulation in pattern development.
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COURSE FAB3110: SHEET FABRICATION 5 (DUCT COMPONENTYS) (continued)

Concept Specific Outcomes Notes
The student should:
Planning and
Management
e Pattern e calculate the material alowance for: Students may require
Devel opment — Sanddrive additional assistance
— T-lock and timeto develop a
pattern.
— hammerlock

e usetriangulation to develop a pattern for an
object whose sides are not parallel.

Implementation

e Materid e usethe appropriate tools, materials and processes | Consider one of the
Processing to fabricate specific components in a ducting following components:
system — reducing elbow
' - square elbow
— reducing offset
— rectangular to round
offset.
Assessment
o Career e describe the trade qualifications and work
Assessment opportunities related to sheet metal fabrication
o Career e prepare arecord of completed activitieswithin a
Preparation portfolio.
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COURSE FAB3120: FOUNDRY 3 (CORE MOLDING)

Level: Advanced

Theme: Production Systems and Processes

Prerequisite: FAB1120 Foundry 1 (One-piece Pattern)

Description: Students investigate and apply advanced foundry processes to produce a hollow

casting, using a sand and core mold.

Parameters: Access to a fabrication facility complete with foundry equipment and supplies
and to instruction from an individual with specialized training in foundry
practices.

Supporting Course:  FAB2120 Foundry 2 (Split Pattern)

Curriculum and Assessment Standards

Suggested

General Outcomes Assessment Criteria and Conditions X
Emphasis

The student will: Assessment of student achievement should be based on;

e |ist and describe e written or oral report that: 10
common core materials — describes how cores are designed and fabricated
and production — listsfour different core binders and setting
processes techniques

— explains how cores are placed and reinforced in a

mold.

Assessment Tool
Assessment Framework: Presentations/Reports,
CTSPRE

Sandard
Performance rating of 3 for each applicable task

e demonstrate advanced e completion of ahollow casting using an appropriate 70
sand casting and coring coring technique.

skills and techniques Assessment Tool

Assessment Framework: Product Assessment,
FABPRD

Sandard
The core should break down at the end of the
casting process and be easily removed. The
casting should be clean and free of voids and
meet size, shape and finish expectations.
Performance rating of 3 for each applicable task

Advanced CTS, Fabrication Studies /F.45
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COURSE FAB3120: FOUNDRY 3 (CORE MOLDING) (continued)

General Outcomes Assessment Criteria and Conditions Suggested
Emphasis
The student will: Assessment of student achievement should be based on;
o createaprofileof atrade | ¢ presentation of an occupational profile that outlines: 20
or occupation within the — description of the trade/occupation and conditions
foundry field of work
— employment opportunities
— training requirements and opportunities.
Assessment Tool
Assessment Framework: Research Process,
CTSRES
Sandard
Performance rating of 3 for each applicable task
e demonstrate basic e observations of individual effort and interpersonal
competencies. interaction during the learning process.
Assessment Tool
Basic Competencies Reference Guide and any
assessment tools noted above
Concept Specific Outcomes Notes
The student should:
Orientation
e Cores e explain the purpose of a core and provide An engine block is agood
examples of products that require their usein example of a part that
. requires cores.
casting
e describe the variables and characteristics of good
core mix
e Binders e identify common binders that can be used with
core sand; e.g.: sodium silicate and CO2, linseed
oil, wheat flour and molasses and other
commercially prepared products
e Core e identify common shapes and methods of
Construction producing and drying a core
e CorePlacement | e research and describe common methods of
supporting core in mold cavity.
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COURSE FAB3120:

FOUNDRY 3 (CORE MOLDING) (continued)

e CoreDesign

e Heathand
Safety

Concept Specific Outcomes Notes
The student should:
Planning and
Management

for agiven casting, identify the appropriate core
shape placement technique, core mix and
reinforcement techniques

prepare a sketch showing the location of:

— parting line and type of mold

— coreand core prints

— venting, gating and pouring system for agiven
casting

describe safety concernsrelated to:

— personal protective equipment

— mold construction

— foundry furnace start-up and shut-down
procedures

— heating and pouring procedures

— cleaning and finishing castings
describe a safety plan in case of accident

Implementation

e Quality Control

e Materid create a casting using common pattern making, Begin r:Nith a;] silrlnple part
essi i i i such as a hollow
Processing coring and pouring techniques O et
clean and finish the casting according to be|:nmhlged§:'mo a
specification. collar or busning.
Assessment

analyze the overall size, shape and structural
soundness of the product

o Career identify ways to gain experience and further
Information training in foundry work
research and describe career and further training
opportunities related to foundry work
evaluate personal interests and abilities related to
making realistic career choices
o Career prepare arecord of completed activitieswithin a
Preparation portfolio.
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COURSE FAB3130: PRECISION TURNING 2

Level: Advanced

Theme: Production Systems and Processes

Prerequisite: FAB2130 Precision Turning 1

Description: Students develop specialized lathe skills for thread cutting and taper turning
techniques.

Parameters: Access to a fabrication facility complete with metal lathe and accessories and to

instruction from an individual with specialized training in metal lathe practices.

Curriculum and Assessment Standards

©Alberta Learning, Alberta, Canada

General Outcomes Assessment Criteria and Conditions Suggested
Emphasis
The student will: Assessment of student achievement should be based on:
e demonstrate print e application of print reading and organizing skillsto 20
reading and job prepare a saf e and efficient sequence of machining
sequencing operations
competencies
e perform safe taper e demonstration of approved practicesto set up alathe 10
turning and thread for:
cutting set-up — taper turning
procedures — thread cutting
e perform taper turning e completion of the following machining operations: 70
and thread cutting — outside and inside tapers
operations — outside and inside right hand threading.
Assessment Tool
Assessment Framework: Fabrication Process,
FABPRS
Sandard
Dimensions, levels of finish and fits are to be
within stated tolerances and specifications
Performance rating of 3 for each applicable task
e demonstrate basic e observations of individual effort and interpersonal Integrated
competencies. interaction during the learning process. throughout
Assessment Tool
Basic Competencies Reference Guide and any
assessment tools noted above
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COURSE FAB3130: PRECISION TURNING 2 (continued)

Concept Specific Outcomes Notes
The student should:
Orientation
e Health and e describe the hazards associated with metal lathes
Safety and metal cutting operations

e describe asafety plan in case of accident

e Lathe e |ist and describe common lathe accessories such
Accessories as drill chuck, taper attachment and thread dial

e Taper Turning e list and describe common types of tapers such as:
— Morse taper

— standard milling machine taper

— taper pins

e observe methods of cutting ataper by using the:
— compound rest Demonstrate these
— tailstock offset processes on the lathe.
— taper attachment methods

e identify the factors that determine the most
efficient method of cutting ataper such asthe:
— length and angle of taper
— quality of finish
— number of duplicates

e Threading e identify the parts of athread

e list and describe the principal features of a Consider also asquare,
— Unified National Coarse (UNC) ACME, B.SW. and
i . . buttress thread.
— Unified National Fine (UNF)
— tapered pipe thread
— 1S0 metric thread

e describe the set-up procedures to cut internal and
external left- and right-handed threads

e describe the classes of fit associated with Unified
Thread system
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COURSE FAB3130: PRECISION TURNING 2 (continued)

Concept Specific Outcomes Notes
The student should:
Planning and
Management

e Print Reading e useamachine drawing to identify the:

— overal size and shape of a machine part
— thread type, size, tolerance and fit

— taper type, size and fit

— materials
e Boring e research hole-machining operations procedures
o  Work e Create a systematic sequence of operationsto
Sequencing machine a given part

e calculate the appropriate cutting speeds, feed rates
and depth of cuts for a given operation.

Implementation

e Taper Turning e demonstrate skillsin:
and Thread — hole-machining operations
Cutting — inside and outside taper turning

— cutting inside and outside threads.

Assessment
o Career  describe career and further training opportunities | If possible, have students
Information related to precision lathe work visit alocal machine or
repair shop.
o Career e prepare arecord of completed activitieswithin a
Preparation portfolio.
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COURSE FAB3140: PRECISION MILLING 2

Level: Advanced

Theme: Production Systems and Processes

Prerequisite: FAB2140 Precision Milling 1

Description: Students develop specialized skills to use vertical and/or horizontal milling
machines.

Parameters: Students have access to a fabrication facility complete with horizontal mill plus

accessories and to instruction from an individual with specialized training in
advanced level machining practices.

Curriculum and Assessment Standards

General Outcomes Assessment Criteria and Conditions Suggested
Emphasis
The student will: Assessment of student achievement should be based on:
e demonstrate print e application of print reading and sequencing skills to 20
reading and job prepare a safe and efficient sequence of milling
sequencing operations
competencies
e perform safe vertical e demonstrate approved practicesto set up avertical or 10
and/or horizontal mill horizontal mill to cut:
set-up procedures — grooves
— keyways
— gear teeth
e performgroovekeyway |e completion of one or more of the following milling 70
and gear cutting operations:
operations — groove/dot
— keyway
— gear.
Assessment Tool
Assessment Framework: Fabrication Process,
FABPRS
Sandard
Dimensions and levels of fit are to be within the
stated tolerances and specifications
Performance rating of 3 for each applicable task
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COURSE FAB3140: PRECISION MILLING 2 (continued)

General Outcomes Assessment Criteria and Conditions Suggested
Emphasis
The student will: Assessment of student achievement should be based on:
e demonstrate basic e observations of individual effort and interpersonal Integrated
competencies. interaction during the learning process. throughout
Assessment Tool
Basic Competencies Reference Guide and any
assessment tools noted above
Concept Specific Outcomes Notes
The student should:
Orientation
e Heathand e describe the hazards associated with manual
Safety milling operations
o describe a safety plan in case of accident
e Milling o describe safe set-up procedures to mill grooves,
Operations keyways and gear teeth
e Cutters e identify and describe the types of cuttersthat are | Teacher should be
available for cutting common grooves/dots, Srepar ‘jgt) hof
emonstrate eacn o
keyways and gear teeth these processes.
e explain the difference between a high speed steel
and a tungsten carbide cutter
e identify the conditions that produce cutter failure | Consider cutting and feed
such as: rates, material harness
_ excessive heat and condition of the
= cutters.
— clogging
— work hardening
e Indexing e identify common machine parts that require
indexing
e describe how an indexing head is used when
cutting a spur gear.
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COURSE FAB3140: PRECISION MILLING 2 (continued)

— overal size and shape of a machine part
— gpecific types and sizes of grooves/siots,

keyways and gear teeth
o  Work e list and describe the machining operations for a
Sequencing given machine part and/or featurein alogical
sequence

e identify the appropriate type of milling machine
and cutters for each operation

e select work piece holding device

e calculate the appropriate cutting speeds, feed rates
and recommended depths of cut for a given
operation

e select appropriate cutting fluids.

Concept Specific Outcomes Notes
The student should:
Planning and
Management
e Print Reading e use amachine drawing to determine;

Student calculations

should be checked
prior to their use.

Implementation e demonstrate skillsin milling:
— grooves/slots
— keyways
— gear teeth.
Assessment
e Career e identify career and further training opportunities | Remind studentsthat
Information related to precision milling conventional machining
processes will remain;
however, new methods
such as laser, electric
and electrochemical
processes are emerging
as alternative ways of
machining.
o Career e prepare arecord of completed activitieswithin a
Preparation portfolio.
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COURSE FAB3150:
Level:

Theme:
Prerequisite:

Description:

Parameters:

Supporting Cour se:

Advanced

CNC MILLING (COMPUTER NUMERICAL CONTROL)

Production Systems and Processes

FAB1130 Principles of Machining

manufacture a three-dimensional product.

specialized training in CNC mill work.

FAB2150 CNC Turning (Computer Numerical Control)

Curriculum and Assessment Standards

Students develop skills in computer numerical control (CNC) programming to

Access to a CNC milling centre and to instruction from an individual with

©Alberta Learning, Alberta, Canada

General Outcomes Assessment Criteria and Conditions Suggested
Emphasis
The student will: Assessment of student achievement should be based on:
e demonstrate three- e development of a 3-D program to produce a 60
dimensional CNC machineable part on a CNC mill using absolute
programming skills coordinates, canned cycles and/or CAD file
conversion
e apply CNC e performing the appropriate programming set-up, 30
programming and testing and running procedures to produce a milled
operating skillsto part
manufacture amilled
part
e identify further training | e presentation of an occupational profile that outlines: 10
and employment — description of the occupation and conditions of
opportunities related to \ggrpll(oyment opportunities
CNC machining — training requirements and locations.
Assessment Tool
Assessment Framework: Research Process,
CTSRES
Sandard
Performance rating of 3 in each applicable task
e demonstrate basic e observations of individual effort and interpersonal Integrated
competencies. interaction during the learning process. throughout
Assessment Tool
Basic Competencies Reference Guide and any
assessment tools noted above
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COURSE FAB3150: CNC MILLING (COMPUTER NUMERICAL CONTROL) (continued)

Concept Specific Outcomes Notes
The student should:

Orientation

e Mill Operation | e after observing the operation of a CNC mill, Demonstrate how to
describe how the cutting speeds, feed rates and pmrﬁ?[,a's?g;:f aCNC
depth of cuts are controlled; cutting tools and designed/programmed
different sizes and shapes of workpieces are part.
mounted

e identify milling capabilities of a given machine,
e.g.. sizeof cutters, size and types of materials

e describe the safety features that are built into the
CNC equipment

e Programming e identify the relationship of thex, y and zaxison a
vertical milling machine

e determine how to program a CNC mill using
absolute coordinates

e Canned Cycles | e describethetypes of canned cyclesusedin
machining operations

e identify when to use canned cyclesto improve
efficiency

e list theinformation required to calculate and
format a canned cycle.

Planning and
Management
e Heathand e describethe:
Safety — appropriate use of personal protective
equipment
— importance of keeping all coversand guardsin
place and following the manufacturer’s
recommendations
— need to keep the work area clean and free of
personal hazards
e describe asafety plan in case of accident
e 3D e prepare aprogram from a print using absolute
Programming coordinates and/or produce a CAD design.
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COURSE FAB3150

: CNC MILLING (COMPUTER NUMERICAL CONTROL) (continued)

Concept

Specific Outcomes

Notes

Implementation

The student should:

load the program or convert a CAD file
mount and secure the workpiece
identify reference and clearance points
mount and set cutting tool(s)

carry out atest run

manufacture the part.

Assessment

e Quality Control

inspect the part to see that it meets the print
dimensions, tolerances and specifications

Note: Thisfieldis
expanding as new
technology is developed
and applications are
found.

o Career e research and describe further education and work
Information opportunities related to the use of computer-

controlled equipment

e evauate personal interests and abilities related to
making realistic career choices

e prepare arecord of completed activitieswithin a
portfolio.
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COURSE FAB3160: PREFABRICATION PRINCIPLES

Level: Advanced

Theme: Production Systems and Processes

Prerequisite: FAB2160 Custom Fabrication

Description: Students work in a cooperative learning environment to plan and construct a

prefabricated product/ structure to meet the specific needs of a client.

Parameters: Access to fabrication facilities and equipment and to instruction from an
individual with journeyman qualifications if students are involved in customer
work related to welding or other trade-related activities.

Curriculum and Assessment Standards

General Outcomes Assessment Criteria and Conditions Suggested
Emphasis
The student will: Assessment of student achievement should be based on:
e perform basic shop e development of an accurate cutting list and 20
drawing take-off skills fabrication flow chart
e demonstrate advanced e observed resource management skills used to access 20
level resource and deploy human and material resources
management skills
e demonstrate appropriate | e  successful prefabrication of a component that fulfills 60
prefabrication skills and the design specifications, quality and quantity
practices requirements.
Assessment Tool
Product Assessment: Prefabricated Project,
FAB3160-1
Illustrative Example, Gear Puller, FAB3160-2
Sandard
Jigs and fixtures are to be developed and
appropriate tools and materials acquired and
used efficiently through proper scheduling and
time allocations
e demonstrate basic e observations of individual effort and interpersonal Integrated
competencies. interaction during the learning process. throughout
Assessment Tool
Basic Competencies Reference Guide and any
assessment tools noted above
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COURSE FAB3160:

PREFABRICATION PRINCIPLES (continued)

Concept Specific Outcomes Notes
The student should:
Orientation
e Prefabrication | e cite examplesof products that are built from Grs%%ruiftfiivcii&”gea”d
Principles prefabricated parts achieved by using pre-
¢ describe the advantages and disadvantages of Lagufﬁ:”eszfgmcare :
prefabricating a component must be taken to ensure
e identify specific design considerations that must gfemncgcngﬂfggn;s have
be adhered to when using prefabricated designed and fabricated
components in the shop prior to the
. assembly on site.
e explain proceduresthat are used to create a
cutting list from a shop drawing
e describe safe rigging procedures that are used to
move materials and components.
Planning and e create acutting list from a shop drawing
Management . . .
X e preparetherequired templates jigs and fixtures
e |ocate appropriate materials and supplies
e identify specialized equipment and processes that
will be required
e prepare production flow chart
e Quality e show how to meet with the customer to determine | Good communication
Customer the product/structure specifications zet‘."’ee” the customer,
Service lesigner engineer and

e create asuitable prefabricated design, timeline
and budget

e show how to apprise the customer of any need to
make changes.

fabricator is a must.

Students need to develop

their interpersonal and
communication skills.

F.62/ Fabrication Studies, CTS
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COURSE FAB3160: PREFABRICATION PRINCIPLES (continued)

Concept Specific Outcomes Notes

The student should:
Implementation

e Materid assign responsibilities to:
Processing — break out materials according to a prearranged
plan
— process materials with a minimum number of
set-ups
— assemble, finish and prepare the product for
delivery

e explain the need to:
— identify group and individual responsibilities
— identify and capitalize on individual strengths

e help install/assemble the product if contracted.

Assessment

e Quality Control | e participatein group and self-evaluation processes | Studentsneed to
understand the

e demonstrate strategies for positive criticism importance of having
i ) good intra- and
e complete acustomer satisfaction follow-up survey interpersonal skills.

o Career e prepare arecord of completed activitieswithin a
Preparation portfolio.
Advanced CTS, Fabrication Studies /F.63
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COURSE FAB3170:

Level:
Theme:
Prerequisite:

Description:

Parameters:

GASMETAL ARC WELDING 2
Advanced

Fabrication Processes

FAB2070 Gas Metal Arc Welding 1

Students develop skills to evaluate and improve the quality of gas metal arc
weldings, and they extend their gas metal arc welding (GMAW) skills by
performing horizontal and vertical groove welds.

Access to a fabrication work centre complete with gas metal arc welding
(GMAW) equipment and supplies, and to instruction from an individual with

welding trade qualifications.

Curriculum and Assessment Standards

General Outcomes Assessment Criteria and Conditions Suggested
Emphasis
The student will: Assessment of student achievement should be based on:
e identify variables that e assessment, based on trade standards, of a gas metal 10
affect the quality of gas arc weld; assessment to focus attention on;
metal arc welds, and — variables affecting weld quality
identify strategies to - possible causes of observed defects
evaluate and improve — corrective measures to improve weld quality
weld quality
Assessment Tools
Fabrication Process. Fillet and Butt Welding on
Mild Steel, FAB3170-1
[llustrative Example;
Horizontal Single Vee Butt Joint Weld,
FAB3170-2
Sandard
Performance rating of 3 for each applicable task
e perform safe set-up, e demonstration of safe start-up, shut-down, 10
maintenance and maintenance and troubleshooting procedures, using
troubl eshooting GMAW equipment
pr(l)J(i:e(rjrl]Jernef with GMAW A t Tools
equip Equipment Checklist: GMAW Sart-Up and Shut-
Down Procedures, FABEQUIP-6
Sandard
All procedures to be performed correctly
Advanced CTS, Fabrication Studies /F.65
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COURSE FAB3170: GASMETAL ARC WELDING 2 (continued)

General Outcomes Assessment Criteria and Conditions Suggested
Emphasis
The student will: Assessment of student achievement should be based on:
e demonstrate safe e demonstration of safe GMAW processes and the 80
GMAW practicesto completion of two horizontal and two vertical groove
perform groove welds on welds on mild steel plate, using GMAW
nigse el | pccmnen To
i Fabrication Process. Fillet and Butt Welding on
positions Mild Seel, FAB3170-1
Illustrative Example;
Horizontal Single Vee Butt Joint Weld,
FAB3170-2
Sandard
Welds are to be free of visible structural defects
and have uniform reinforcement
Performance rating of 3 for each applicable task
* demonstrate basic » observations of individual effort and interpersonal t'h”rtggrﬁsjt
competencies interaction during the learning process. 9
Assessment Tool
Basic Competencies Reference Guide and any
assessment tools noted above
F.66/ Fabrication Studies, CTS Advanced
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COURSE FAB3170: GASMETAL ARC WELDING 2 (continued)

Concept Specific Outcomes Notes
The student should:
Orientation
¢ Heathand e describe safety issues related to:
Safety — the use of personal protective equipment

— handling and storage of consumables
— keeping the welding area free of hazards
— insuring adequate ventilation

e describe a safety plan in case of accident

e GMAW + identify the variables that can directly affect weld | Explain how the following
Variables quality; i.e.: affect weld quality:
- thewelding current and voltage * voltage
— type of shielding gas/flux ; g’;}gﬁ“@ge
— diameter and type of filler metal « dectrode extension.
— type and condition of equipment
- welding technique Discuss the properties and
uses of:

. S ) * inert ; eq., ,
* GasMixtures + select the appropriate shielding gas mixture based Lr;e{u%m &g argen

on: * resctive gases, eg.,
— mode of metal transfer carbon dioxide, oxygen,

_ . hydrogen, nitrogen
base metal type and thickness . shielding gas mixes:

— joint design e.g., argon-oxygen,
— filler material argon-carbon dioxide,
- desired weld quality argon-helium, argon-
helium-carbon dioxide,
e Filler Metals » describe how to select the type and size of filler argon-carbon dioxide-
metal hydrogen.
« explain how to avoid contamination of filler Demonstrate backhand
materials and forehand welding
techniques.
« Arc Control * identify the relationship between:
— wire speed and amperage

— welding voltage and arc length

» describe the effects of:
— backhand or pull welding
— forehand or push welding

» describe the effects of torch angle on:
— weld penetration
- weld appearance

Advanced CTS, Fabrication Studies /F.67
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COURSE FAB3170: GASMETAL ARC WELDING 2 (continued)

Concept Specific Outcomes Notes
The student should:
Planning and
Management
«  Equipment * apply safe work practices and procedures to:
Set-up — select and use appropriate personal protective
equipment
— maintain aclean and tidy work station
— demonstrate safe tool/material handling and
storage techniques
« for agiven type of weld and/or weldment, select
the appropriate:
— wiretype, size and feed rate
- current
— shielding gas type and flow rate
» select the proper fit-up for agiven weld
*  Preparation » prepare and clean all surfacesto be welded
» properly position metal for welding
«  Equipment » perform maintenance required for wire drive
Maintenance/ systems and gun assemblies
Repair » diagnose and demonstrate corrective measures for
malfunctioning GMAW equipment
Implementation
e GasMetal Arc |+ demonstrate safe GMAW techniques and perform
Welding groove welds in the horizontal and vertical
positions on mild steel plate
e Troubleshooting |+ describe corrective actions that can be taken to
avoid:
— surface porosity
— subsurface porosity
- lack of fusion
— burn through
— lack of penetration
— coldlapping
e identify problems common to out of position
welding
F.68/ Fabrication Studies, CTS Advanced

(Revised 2003)

OAlberta Learning, Alberta, Canada



COURSE FAB3170: GASMETAL ARC WELDING 2 (continued)

Concept Specific Outcomes Notes

The student should:

Assessment

¢ Quality Control |+ complete avisual inspection (i.e., non-destructive
test) by observing and assessing:

— overall size, shape and appearance of beads

— plate penetration

— fusion

— degree of undercutting and overlapping

« perform adestructive test where appropriate

e Career e prepare arecord of completed activitieswithin a
Preparation portfolio
o explain employment and further training
opportunities for GMAW
Advanced CTS, Fabrication Studies /F.69
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COURSE FAB3048:

Level:
Theme:
Prerequisite:

Description:

Parameters:

FLUX CORE ARC WELDING 2
Advanced

Fabrication Processes

FAB2048 Flux Core Arc Welding 1

Students develop skills to evaluate and improve the quality of flux core arc
weldings, and they extend their flux core arc welding (FCAW) skills by
performing horizontal and vertical groove welds.

Access to a fabrication work centre complete with flux core arc welding
(FCAW) equipment and supplies, and to instruction from an individual with

welding trade qualifications.

Curriculum and Assessment Standards

General Outcomes Assessment Criteria and Conditions Suggested
Emphasis
The student will: Assessment of student achievement should be based on:
e identify variables that * assessment, based on trade standards, of aflux core 10
affect the quality of flux arc weld; assessment to focus attention on;
core arc welds, and — variables affecting weld quality
identify strategiesto — possible causes of observed defects
evaluate and improve — corrective measures to improve weld quality
weld quality
Assessment Tools
Fabrication Process. Fillet and Butt Welding on
Mild Steel, FAB3048-1
Illustrative Examples:
Horizontal Single Vee Butt Joint Weld,
FAB3048-3
Vertical Sngle Vee Butt Joint Weld,
FAB3048—4
Sandard
Performance rating of 3 for each applicable task
e perform safe set-up, e demonstration of safe start-up, shut-down, 10
maintenance and maintenance and troubleshooting procedures, using
troubl eshooting FCAW equipment
prO(_:edures with FCAW A t Tools
CEMpE Equipment Checklist: FCAW Set-up, Maintenance
and Troubleshooting Procedures, FAB3048-2
Sandard
All procedures to be performed correctly

Advanced
©Alberta Learning, Alberta, Canada
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COURSE FAB3048: FLUX CORE ARC WELDING 2 (continued)

General Outcomes Assessment Criteria and Conditions Suggested
Emphasis
The student will: Assessment of student achievement should be based on:
e demonstrate safe FCAW | «  demonstration of safe FCAW processes and the 80
practices and perform completion of two horizontal and two vertical groove
groove welds on mild welds on mild steel plate, using FCAW
f\toeﬁI zgln?ta? Ia\rr:fllh\?erti cd Assessment Tool
ition Fabrication Process. Fillet and Butt Welding on
positions Mild Steel, FAB3048-1
I1lustrative Examples:
Horizontal Single Vee Butt Joint Weld,
FAB3048-3
Vertical Sngle Vee Butt Joint Weld,
FAB30484
Sandard
Welds are to be free of visible structural defects
and have uniform reinforcement
Performance rating of 3 for each applicable task
¢ demonstrate basic «  observations of individual effort and interpersonal Integrated
competencies interaction during the learning process. throughout
Assessment Tool
Basic Competencies Reference Guide and any
assessment tools noted above
F.72/ Fabrication Studies, CTS Advanced
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COURSE FAB3048: FLUX CORE ARC WELDING 2 (continued)

¢ GasMixtures

* Filler Metals

* Arc Control

Concept Specific Outcomes Notes
The student should:
Orientation
¢ Heathand e describe safety issues related to:
Safety — the use of personal protective equipment
— handling and storage of consumables
— keeping the welding area free of hazards
— insuring adequate ventilation
e describe a safety plan in case of accident
«  FCAW » identify the variables that can directly affect weld | Explain how the following
Variables quality; i.e.: affect weld quality:
— the welding current and voltage * voltage
— type of shielding gas/flux : zggﬁrt";ge

— diameter and type of filler metal
— type and condition of equipment
— welding technique

» select the appropriate shielding gas mixture based
on:
- mode of metal transfer
— base metal type and thickness
— joint design
- filler material
— desired weld quality

» describe how to select the type and size of filler
metal

» explain how to avoid contamination of filler
materials

* identify the relationship between:
— wire speed and amperage
— welding voltage and arc length

» describe the effects of:
— backhand or pull welding
— forehand or push welding

» describe the effects of torch angle on:
— weld penetration
- weld appearance

¢ ¢ectrode extension.

Discuss the properties and
uses of:

 inert gases; e.q., argon,
helium

 reactive gases; e.g.,
carbon dioxide, oxygen,
hydrogen, nitrogen

« shielding gas mixes;
e.g., argon-oxygen,
argon-carbon dioxide,
argon-helium, argon-
helium-carbon dioxide,
argon-carbon dioxide-
hydrogen.

Describe the filler metal
classification for typical
flux-cored wire; e.g.:

¢« E4801T - 6CH

¢ E—XXT-XM JHZ.

Demonstrate backhand
and forehand welding
techniques.

Advanced
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COURSE FAB3048: FLUX CORE ARC WELDING 2 (continued)

Concept Specific Outcomes Notes
The student should:
Planning and
Management
«  Equipment * apply safe work practices and procedures to:
Set-up — select and use appropriate personal protective
equipment
— maintain aclean and tidy work station
— demonstrate safe tool/material handling and
storage techniques
» for agiven type of weld and/or weldment, select
the appropriate:
- wiretype, size and feed rate
- current
— shielding gas type and flow rate
» select the proper fit-up for agiven weld
*  Preparation » prepare and clean all surfacesto be welded
» properly position metal for welding
« Equipment » perform maintenance required for wire drive
Maintenance/ systems and gun assemblies
Repair » diagnose and demonstrate corrective measures for
malfunctioning FCAW equipment
Implementation
e Flux Core Arc » demonstrate safe FCAW techniques and perform
Welding groove welds in the horizontal and vertical
positions on mild steel plate
» Troubleshooting |+ describe corrective actions that can be taken to
avoid:
— surface porosity
— subsurface porosity
- lack of fusion
— burn through
— lack of penetration
— coldlapping
e identify problems common to out of position
welding
F.74/ Fabrication Studies, CTS Advanced
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COURSE FAB3048: FLUX CORE ARC WELDING 2 (continued)

Concept Specific Outcomes Notes

The student should:

Assessment

¢ Quality Control |+ complete avisual inspection (i.e., non-destructive
test) by observing and assessing:

— overall size, shape and appearance of beads

— plate penetration

— fusion

— degree of undercutting and overlapping

« perform adestructive test where appropriate
e Career e prepare arecord of completed activitieswithin a
Preparation portfolio

o explain employment and further training
opportunities for FCAW

Advanced CTS, Fabrication Studies /F.75
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