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Course Name METAL CUTTING AND WELDING (2005-2006)
and Code WELDI1250

Unit Outcomes
Successful completion of the following units will enable the student to

The theme of safe working practice is expected to run throughout this training
program. It is not intended that formal instruction in safety should occupy an
undue proportion of the module; instead, safety considerations will be introduced
as they arise naturally in the module work. Some special hazards in welding are
discussed in detail as noted below and are then applied throughout the module as
the need arises.

1.0 Interpret and apply safety practices related to the following:

1.1  Personal Safety
= protective clothing
= danger of oily clothing
- danger of oil on oxygen regulators, cylinders, etc.
- use of welding goggles
S filter and cover lenses
= ventilation and toxic fumes
= improper use of compressed gases and equipment

1.2 Fire Prevention
- combustible material
- containers
types of fires
types of fire extinguishers
cracking a cylinder

1.3 Cylinder Care
& methods of moving and lifting cylinders
= securing cylinders
- construction and operation of cylinder valves
- cylinder safety devices
methods of detecting leaks

1.4  Hose Care
- methods of repairing hose
- testing hose for leaks
= standard colour codes
- standard hose connections

1.5 Lighting Torches
friction lighter
gas pressures
lighting and shutdown procedure

Resources/Tests/Assignments

Handouts

Film:  "Safety in Oxy-Fuel Welding
and Cutting"

Pender - pp.20to 59



Construction Technology
TCJ 4E2

Course of Study

This is part 4 of a 4 course program designed to deliver Level 1 of the Ministry of Training, Colleges and Universities (MTCU) General Carpenter Apprenticeship Curriculum Standards.  This course will expand upon the skills and knowledge acquired previously in the TCJ 3E, TCJ 3E2 and TCJ 4E1 Construction Technology courses.  These skills, and related knowledge, were identified in the curriculum alignment project, which preceded these courses of study and upon which the courses of study are based.  Project work, as outlined in the course of study, is suggested to meet curriculum objectives (MTCU) and expectations (Ministry of Education).  Each school and instructor may choose alternate projects to meet the expectations, however, all objectives and expectations as well as topic hours must be met to ensure complete delivery of Level 1 as well as Ministry of Education diploma requirements.
Unit 1  - Safety, Materials and Tools
Unit Description:

This unit continues to develop each student’s knowledge of industry standard materials including the various types, uses and applications of materials for residential and commercial construction.  Students will study advanced components of residential and commercial construction projects and apply fastening systems and techniques.  Measuring, layout and cutting procedures will also be covered.  Students will examine and use a variety of industry standard tools and equipment relating to both residential and commercial construction, including rigging.  Correct selection, care, safety and use of tools and equipment will be emphasized as well as safe shop and construction site practices.  Students will examine in detail current building codes, regulations and standards relating to both residential and commercial construction industry.  This unit will further prepare students for a career in construction.  Students will be given an opportunity to write a practise first intake exam.  Students will explore specific trade requirements, apprenticeship, post secondary options and small business opportunities.  Students will further develop trade specific skills profiles and health and safety checklists in preparation for the workplace.  Personal safety and protective gear will also be emphasized.
Overall Expectation:

	TFV.01
	apply the design process to develop solutions, products, processes, or services for a variety of complex construction, renovation and landscaping projects;

	TFV.02
	describe the properties, and use where applicable, of a variety of building and landscaping materials, techniques, and processes, including those involved in the production, assembly, and installation of prefabricated units, and in renovation projects;

	TFV.03
	describe a variety of construction technologies, materials and manufactured products, tools, and equipment used in construction projects;

	TFV.04
	identify the building codes, regulations, and standards applicable to construction, including those for electrical, mechanical, and structural systems.

	SPV.01
	apply the design process to a variety of construction projects;

	SPV.02
	demonstrate an ability to use resources such as technical data, reports, charts, tables, and building codes, regulations, and standards;

	SPV.03
	describe heavy construction systems in terms of predetermined criteria, type of construction, building use, and building codes, regulations, and standards;

	SPV.04
	demonstrate an ability to use construction tools, materials, and equipment;

	SPV.05
	demonstrate mathematical and estimation skills for a variety of construction projects;

	SPV.06
	demonstrate the entrepreneurial, business, and management skills required in the construction industry.

	ICV.01
	explain the effects of technological change in the construction industry on society and on the environment;

	ICV.02
	apply appropriate health and safety legislation; general shop and site safety rules; and rules specific to the use of materials, tools, and equipment;

	ICV.03
	describe careers in construction technology, identifying the skills, education, and training required for each;

	ICV.04
	identify and describe the employability skills required and the need for lifelong learning in the construction industry


Teaching/Learning Strategies:

	Includes the following:

· Brainstorming

· Collaborative/Cooperative Learning

· Design Process

· Inquiry
· Independent Study
	· Construction Activities

· Report/Presentation

· Classroom Rules/Expectations
· Conferencing/Teacher Feedback


	Topic
	Suggested

Time Required

(Hours)
	Lesson Content
	Activities
	Resources
	Assessment and Evaluation

	1. General Site and Shop Safety


	1


	· Appropriate shop behaviour

· Standard safety rules

· Housekeeping and stewardship standards

· Electrical protection rules

· Lifting and handling rules

· Procedure for reporting damaged tools

· Procedure for reporting accidents

· Fire extinguisher types and locations 

· Fire alarm procedure

· Tornado alarm procedure

· Intruder alert procedure
	· Teacher directed discussion and demonstrations
	· General safety sheet

· Objects in, and portions of, the shop
· O.H.S.A. and Regulations for Construction Projects

· Construction Health and Safety Manual (from C.S.A.O.)
	· Written tests

· Drawing and sketching

· Checklists

· Written assignments

· Student / teacher conferencing

· Peer conferencing

· Learning logs



	2. Hand Tool Safety and Use


	5

(some of these hours to be incorporated in Unit 4 project work)
	Continue to identify and use tools for:

· Measuring, layout, marking, drawing, leveling and plumbing

· Hammering and related operations

· Fastening

· Sawing and cutting

· Boring and drilling

· Clamping and holding

· Smoothing and shaping

Clean, lubricate and sharpen all hand tools in accordance with manufacturers’ instructions


	· Hand planing stock to be used for a number of wood joinery exercises

· Layout of the wood joints

· Clamping, sawing and chiseling of joints

· Measuring and testing for dimensions and squareness 
	· Presentation and demonstration of the individual tools with handout sheets

· Question and response

· Student demonstrations
	· Written tests

· Checklists

· Rubrics

· Anecdotal comments with suggestions for improvement

· Student / teacher conferencing

· Construction projects

· Peer conferencing

· Learning logs


Chart continued on next page

	Topic
	Suggested

Time Required

(Hours)
	Lesson Content
	Activities
	Resources
	Assessment and Evaluation

	3. Stationary Power Tool Safety and Use
	5

(some of these hours to be incorporated in Unit 4 project work)
	Continue to identify and use:

· Jointer

· Planer

· Radial Arm Saw

· Table Saw

· Stationary Sanders

· Drill Press

· Router Table
· Band Saw

· Panel Saw (optional)
Design and use prefabricated and site-fabricated jigs for specific power tools.

Maintain tools (including pneumatics) by:
· Cleaning

· Lubricating

· Inspecting

· Changing blades and bits as required
	· Breakout stock from rough lumber to dressed stock for project use
	· FETWEL procedure

· Verbal presentation

· Demonstration presentation

· Individual student demonstrations
	· Written tests

· Drawing and sketching

· Checklists

· Rubrics

· Anecdotal comments with suggestions for improvement

· Student / teacher conferencing

· Construction projects

· Peer conferencing

· Learning logs


	4. Portable Power Tool Safety and Use


	4

(some of these hours to be incorporated in Unit 4 project work)
	Continue to identify and use:

· Circular Saws

· Routers / laminate trimmers

· Drills and hammer drills

· Biscuit joiners

· Belt sander

· Palm and random orbit sanders

· Screw gun

· Planer

· Jig saw

· Reciprocating saw

· Cordless screwdrivers and drills

· Compressor and generator

· Compound mitre saw

· Sliding compound mitre saw

· Pneumatic brad nailer

· Pneumatic spiker (demonstrate only)

· Explosive-actuated guns (low velocity only) (demonstrate only)
	· Specific project work – either individual or group or both
	· Verbal presentation

· Demonstration presentation

· Individual student demonstrations
	· Written tests

· Drawing and sketching

· Checklists

· Rubrics

· Anecdotal comments with suggestions for improvement

· Student / teacher conferencing

· Construction projects

· Peer conferencing

· Learning logs


Chart continued on next page

	Topic
	Suggested

Time Required

(Hours)
	Lesson Content
	Activities
	Resources
	Assessment and Evaluation

	5. Rigging


	16
	· Identify and describe the hazards associated with rigging

· Identify and describe hardware for lifting and hoisting with fibre and wire ropes

· Identify and tie common knots used in rigging

· Identify and demonstrate all 23 international hand signals

· Identify and describe cranes and crane operations

· Identify and describe rigging tools and devices
	· Practical demonstration

· Intersperse pertinent theory

· 16 hours delivered by a representative of the Construction Safety Association of Ontario
	· Short lengths of rope to practise knots

· Trailer and load to tie down

· Posters

· Video(s)

· CSAO rigging kit (instructor use)

· CSAO rigging participant’s package
	· Written test administered by CSAO (35 questions, multiple-choice, pass is 80%)

· Practical test: tie 5 knots selected by CSAO representative

· Identify/demonstrate 23 International hand signals for hoisting (pass is 100%)



	6. Health and Safety
	1
	Review:

· Individual rights and responsibilities under O.H.S.A.

· Proper selection, use and care of personal protective devices (PPD)

· Occupational Health and Safety Act (O.H.S.A.) and the Workplace Hazardous Materials Information System (WHMIS)

· correct procedure when reporting an accident or hazard

· Selection and use of ladders and scaffold access equipment

· Selection and use of fall-arrest and travel restraint gear
	· Case study of a construction site accident
	· Audio visuals of the industrial accident

· Examples of WHMIS labels

· O.H.S.A. and Regulations for Construction Projects

· Construction Health and Safety Manual (from C.S.A.O.)
	· Written test

· Anecdotal comments with suggestions for improvement

· Written assignments

· Student / teacher conferencing

· Peer conferencing

· Learning logs

· Presentations

	7. Wood and Lumber
	1
	Review:

· The characteristics of wood and lumber according to species, grade and moisture content

· The different methods used to turn trees into lumber and their effects on the lumbers performance

· The proper methods for safely handling and storing lumber
	· Tour of local sawmill and building supply yard, truss plant etc.
	· Hands-on examples
	· Written tests

· Drawing and sketching

· Checklists

· Rubrics

· Written assignments

· Student / teacher conferencing

· Peer conferencing

· Learning logs


Chart continued on next page

	Topic
	Suggested

Time Required

(Hours))
	Lesson Content
	Activities
	Resources
	Assessment and Evaluation

	8. Engineered Building Materials
	1
	Review:

· Panel stock (plywood, OSB, MDF, waferboard, composite board, etc.)

· Sealants, adhesives, coatings and preservatives

· Interior and exterior finishing materials

· Air, moisture, sound and thermal control materials
	· Individual and group projects that require the use of these materials
	· Authentic, numbered examples 
	· Written tests

· Drawing and sketching

· Checklists

· Rubrics

· Written assignments

· Student / teacher conferencing

· Construction projects

· Peer conferencing

· Learning logs


	9. Joints and Fasteners
	1
	Review:

· Common types of wood joints and their application

· Selection and use of appropriate fasteners, adhesives and glues for specific applications
	· Individual and group projects that require the use of these joints and fasteners
	· Examples of various wood joints

· A variety of kinds of glues and adhesives for student use

· A variety of fasteners for student use
	· Test

· Drawing and sketching

· Checklists

· Rubrics

· Written assignments

· Student / teacher conferencing

· Construction projects

· Peer conferencing

· Learning logs



Unit 2 – Plans, Specifications and Codes 
Unit Description:

 In this unit students will continue to expand their knowledge of blueprints and specifications used in the construction industry, including conventions, symbols and abbreviations. Students will read and interpret plot, foundation, floor and framing plans. Students will apply building code regulations to their projects, and other codes as they relate to fire, health, safety, electrical, plumbing and zoning laws. Students will review the requirements for obtaining a building or demolition permit, and the duties of a building inspector.

Overall Expectations:
	TFV.02
	describe the properties and application of building materials, and of construction techniques and processes; 

	TFV.04
	identify building codes, regulations, and standards applicable to construction, including those for electrical, mechanical, and structural systems.

	SPV.01
	apply the design process to a variety of construction projects

	SPV.02
	demonstrate an ability to use resources such as technical data, reports, charts, tables, building codes, regulations, and standards; 

	SPV.03
	demonstrate a general understanding of construction systems in terms of loads and stresses, structural members (shape, size, and placement), and the strength of the materials used for the foundation, floor, wall, and roof framing systems found in residential and light construction projects;

	SPV.05
	apply mathematical and estimating skills to a variety of construction projects

	ICV.03
	describe careers in construction technology, identifying the skills, education, and training required for each

	ICV.04
	identify and describe the employability skills required and the need for lifelong learning in the construction industry.


Teaching/Learning Strategies:
Includes the following

· Brainstorming

· Collaborative/Cooperative Learning

· Design Process

· Inquiry

· Independent Study

· Construction Activities

· Report/Presentation

· Classroom Rules/Expectations
	Topic
	Suggested

Time Required

(Hours)
	Lesson Content
	Activities
	Resources
	Assessment and Evaluation

	1. Reading and Interpreting Blueprints


	8

(some hours may be used to design and draw a project which will be constructed as part of Unit 4)
	· Continue to apply scale measurement

· Review the various drawings contained in a set of blueprints (plans, elevations, sections, and details)

· Review various types of lines and how to read dimensions

· Review the meaning of symbols and abbreviations used on a set of blueprints 

· Review plot, foundation, floor, and framing plans

· Further identify and explain electrical, plumbing, heating/ventilation and their symbols and abbreviations

· Continue to apply Oblique, Isometric, Perspective, Orthographic and detailed views    
	· Draw and freehand sketch orthographic, oblique, isometric and perspective drawings

· Have students design their own house, must have one kitchen, two bathrooms, a living room, and three bedrooms
	· Blueprints

· Texts

· Classroom research materials

· Student notes and drawings

· OBC

· Exemplars

· Materials

· Drafting instruments and equipment
· Pencils, graph paper

· measuring tape
	· Written tests

· Drawing and sketching

· Rubrics

· Anecdotal comments with suggestions for improvement

· Student / teacher conferencing

· Peer conferencing

· Learning logs


	2.  Construction

Specifications


	2
	Review:

· Specifications and how they supplement working drawings with more complete descriptions of the methods, materials and quality of construction 
	· Class discussion on structural engineering specifications 

· Demonstrate load bearing activity
	· Texts

· Classroom research materials

· Student notes and drawings

· OBC

· Exemplars

· Materials

· Tools and equipment

· Computers and printers
· Classroom project plans (internet, magazines, research)
	· Written tests

· Drawing and sketching

· Rubrics

· Anecdotal comments with suggestions for improvement

· Student / teacher conferencing

· Construction projects

· Peer conferencing

· Learning logs


	3.  Construction

     Codes
	4
	· Review OBC

· Review the various other codes relating to construction

· Health and safety

· Fire code

· Electrical code

· Plumbing code


	· Have building inspector deliver a presentation to class

· Provide a series of questions with excerpts from different code books
	· Various code books

· Texts

· Classroom research materials

· Student notes and drawings

· OBC

· Exemplars

· Materials

· Tools and equipment

· Computers and printers
	· Written tests

· Drawing and sketching

· Rubrics

· Anecdotal comments with suggestions for improvement

· Student / teacher conferencing

· Construction projects

· Peer conferencing

· Learning logs


Unit 3 – Estimating, Calculation and Layout II
Unit Description:

This unit will introduce and/or review a variety of industry standard materials and practices. Focus is placed on the student’s ability to determine the material placement, amount and cost for a large residential structure. Students will review basic mathematical concepts inherent to construction and real life applications. Students will review and be introduced to concepts of estimating and costing of material for residential construction projects. Students will be introduced to apprenticeships, training requirements, current trends and careers related to this specific application of the construction industry.  To achieve the required outcomes of the MTCU Level 1 Apprenticeship Curriculum, students will demonstrate an ability to apply the basic geometric principles of construction layout (as supported by the expectations found in Ministry of Education Math Curriculum documents).

Overall Expectation: 

	TFV.04
	identify building codes, regulations, and standards applicable to construction, including those for electrical, mechanical, and structural systems.

	SPV.02
	demonstrate an ability to use resources such as technical data, reports, charts, tables, and building codes, regulations, and standards;

	SPV.03
	demonstrate a general understanding of construction systems in terms of loads and stresses, structural members (shape, size, and placement), and the strength of the materials used for the foundation, floor, wall-framing, and roof systems found in residential and light construction projects;

	SPV.05
	apply mathematical and estimation skills in a variety of construction projects.

	ICV.03
	describe careers in construction technology, identifying the skills, education, and training required for each;

	ICV.04
	identify and describe the employability skills required and the need for lifelong learning in the construction industry.


Teaching/Learning Strategies:

Includes the following:

· Brainstorming

· Collaborative/Cooperative Learning however limited to ensure individual understanding of basic concepts.

· Design Process

· Inquiry

· Independent Study

· Construction Activities

· Report/Presentation

· Classroom Rules/Expectations

· Conferencing/Teacher Feedback
	Topic
	Suggested

Time Required

(Hours)
	Lesson Content
	Activities
	Resources
	Assessment and Evaluation

	1.  Calculations


	2.5
	· Review basic mathematical principles required for construction purposes (Imperial and Metric measurement, fractions and decimals, ratio and proportion, exponents and roots, percent and percentage, area and volume)

· Review the concept of cost estimation including quantities and taxes.
	· Provide a series of mathematical based questions designed to promote further understanding of basic concepts.

· Provide a series of materials of various lengths and have the students measure them to exacting measurement.

· Have students provide a material list and cost sheet for the structure in question.
	· Texts

· Classroom research materials (handouts, overheads, etc.)

· Student notes

· Calculators, tape measures, etc.


	· Tests

· Student/teacher conferencing

· Rubrics

· Exemplars

· Self evaluation

· Peer evaluation

· Formative assessment

	2.   Estimating


	3
	· Review the concept of nominal and actual dimension lumber. Incorporate sheet goods also.

· Display the various types of material and clearly define their application.

· Demonstrate methods of determining how much material is needed for particular construction projects.
	· Provide students with a plan of a large structure (i.e. house) and have them estimate the amount of material and the cost of construction
	· Variety of wood products

· Calculators

· Texts

· Video 

· Student notes

· Tape measures

· Pencils
	· Tests

· Student/teacher conferencing

· Rubrics

· Exemplars

· Self evaluation

· Peer evaluation

· Formative assessment



	3.   Layout
	3
	Review:

· Actual/nominal dimensions 

· Construction material placement (e.g. location of joists at 12” on center under heavy tubs etc.)

· Demonstrate appropriate symbols and technique for material placement and location  


	· Have students lay out portions of the project they priced demonstrating appropriate technique. Layout must coincide with their plans.
	· Variety of wood products

· Calculators

· Texts

· Video 

· Student notes

· Tape measures

· Pencils
	· Tests

· Student/teacher conferencing

· Rubrics

· Exemplars

· Self evaluation

· Peer evaluation

· Formative assessment

	4. Construction

    Geometry
	4
	· Identify and apply basic geometric principles to constructions using Ratio and Proportion, arches
	· Geometric constructions on paper
	· Scale rule, compasses, pencil

· Geometry text
	· Completed constructions

· Other means deemed appropriate


Unit 4 – Individual and Class Projects
Unit Description:

This unit continues to develop each student’s knowledge of industry standard materials including the various types, uses and applications of materials for residential and commercial construction.  Students will study advanced components of residential and commercial construction projects and apply fastening systems and techniques.  Measuring, layout and cutting procedures will also be covered.  Students will examine and use a variety of industry standard tools and equipment relating to both residential and commercial construction.  Correct selection, care, safety and use of tools and equipment will be emphasized as well as safe shop and construction site practices.  Students will examine in detail current building codes, regulations and standards relating to both residential and commercial construction industry.  This unit will further prepare students for a career in construction.  Students will be given an opportunity to write a practice first intake exam.  Students will explore specific trade requirements, apprenticeship, post secondary options and small business opportunities.  Students will further develop trade specific skills profiles and health and safety checklists in preparation for the workplace.  Personal safety and protective gear will also be emphasized.

Overall Expectation:

	TFV.01
	apply the design process to develop solutions, products, processes, or services for a variety of complex construction renovation and landscaping projects;

	TFV.02
	describe the properties of, and use where applicable, a variety of building and landscaping materials, techniques, and processes, including those involved in the production, assembly, and installation of prefabricated units and in renovation projects;

	TFV.03
	describe a variety of construction technologies, materials and manufactured products, tools, and equipment used in construction projects;

	TFV.04
	identify the building codes, regulations, and standards applicable to construction, including those for electrical, mechanical, and structural systems.

	SPV.01
	apply the design process to a variety of construction projects;

	SPV.02
	demonstrate an ability to use resources such as technical data, reports, charts, tables, and building codes, regulations, and standards;

	SPV.03
	describe heavy construction systems in terms of predetermined criteria, type of construction, building use, and building codes, regulations, and standards;

	SPV.04
	demonstrate an ability to use construction tools, materials, and equipment;

	SPV.05
	demonstrate mathematical and estimation skills for a variety of construction projects;

	SPV.06
	demonstrate the entrepreneurial, business, and management skills required in the construction industry.

	ICV.01
	explain the effects of technological change in the construction industry on society and on the environment;

	ICV.02
	apply appropriate health and safety legislation; general shop and site safety rules; and rules specific to the use of materials, tools, and equipment;

	ICV.03
	describe careers in construction technology, identifying the skills, education, and training required for each;

	ICV.04
	identify and describe the employability skills required and the need for lifelong learning in the construction industry.


Teaching/Learning Strategies: 

	Includes the following:

· Brainstorming

· Collaborative/Cooperative Learning

· Design Process

· Inquiry
· Independent Study
	· Construction Activities

· Report/Presentation

· Classroom Rules/Expectations
· Conferencing/Teacher Feedback


	Topic
	Suggested

Time Required

(Hours)
	Lesson Content
	Activities
	Resources
	Assessment and Evaluation

	1. Full Scale Shed or Other Appropriate Full Scale Project


	16
	· Design / draw shed or other full scale project (floor plan, front and side evaluation) – as per customer’s specifications

· Estimate materials and cost of materials

· Review safety procedures

· Building layout according to the OBC (interior and exterior systems

· Exterior finish

· Optional – add interior finish

· Construction log of procedure with culmination summary
	· Review drawings

· Students fill in specification sheet

· Create material list

· Construct shed

· Class field trip to install at customer’s site

· Complete self and final evaluation


	· Texts

· Classroom research materials

· Student notes and drawings

· OBC

· Exemplars

· Materials

· Tools and equipment
· Classroom project plans 

· Customer input
	· Drawing and sketching

· Checklists

· Rubrics

· Anecdotal comments with suggestions for improvements

· Shed evaluation

· Peer conferencing

· Learning logs

· Student / teacher conferencing

· Customer evaluation

	2.  Personal   

     Projects


	8.5
	· Review sketching and drawing

· Review estimating and costing with Bill of Materials and Cutting List 

· Review each project and give approval

· Conference tools and equipment to be used with safety considerations

· Review assessment strategy of culminating project
	· Create drawings after research

· Create Bill of Materials and Cutting List

· Break out material

· Assemble project

· Prepare project to point of applying finish 

· Complete construction log

· Complete self and final evaluation 
	· Texts

· Classroom research materials

· Student notes and drawings

· OBC

· Exemplars

· Materials

· Tools and equipment

· Computers and printers
· Classroom project plans (internet, magazines, research)
	· Drawing and sketching

· Checklists

· Rubrics

· Anecdotal comments with suggestions for improvements

· Construction projects

· Peer conferencing

· Learning logs

· Student / teacher conferencing




Unit 5 – Metal Cutting and Welding 

Unit Description: 

This course introduces students to basic welding and metal cutting practices.  Through theoretical and practical application students are familiarized with the materials and equipment required for the safe operation of a metal manufacturing environment.  Using specific tools and acquiring certain, skills, students will perform operations and construct projects, which must meet specifications and adhere to quality control standards. Students will learn the significance and the application of the metal cutting and welding with respect to carpentry and the construction industry in general.  To achieve the required outcomes of the MTCU Level 1 Apprenticeship Curriculum Standards, students will demonstrate an ability to safely set up and operate oxy-acetylene and arc welding equipment to perform fusion welding, brazing and cutting operations.  These skills and processes also meet the expectations outlined in the Manufacturing Technology section of the Ministry of Education Technological Education Curriculum Document.

Overall Expectation: 

	TFV.01
	apply the design process to develop solutions, products, processes, or services for a variety of complex construction renovation and landscaping projects;

	TFV.03
	describe a variety of construction technologies, materials and manufactured products, tools, and equipment used in construction projects;

	TFV.04
	identify the building codes, regulations, and standards applicable to construction, including those for electrical, mechanical, and structural systems.

	SPV.02
	demonstrate an ability to use resources such as technical data, reports, charts, tables, and building codes, regulations, and standards;

	SPV.04
	demonstrate an ability to use construction tools, materials, and equipment;

	SPV.05
	demonstrate mathematical and estimation skills for a variety of construction projects;

	ICV.02
	apply appropriate health and safety legislation; general shop and site safety rules; and rules specific to the use of materials, tools, and equipment;

	ICV.04
	identify and describe the employability skills required and the need for lifelong learning in the construction industry.


Teaching/Learning Strategies:

Includes the following:
· Provide basic instruction through instructor/student conferencing.

· Have students attempt to reach a solution to a given problem using student/student discussion.

· Have student’s present finished projects for evaluation and have them determine any circumstances where they may have improved their technique.

· Design projects to incorporate student inquiry and develop problem solving abilities.

· Allow students individual and group work.

· Have complex assignments prepared for more advanced levels of ability.

· Assess projects at various stages to ensure success.

· Clearly define the need for safety and the importance that all students look out for each other defining the true work environment.
	Topic
	Suggested

Time Required

(Hours)
	Lesson Content
	Activities
	Resources
	Assessment and Evaluation

	1. Personal Safety and Fire Prevention


	4
	· Introduce basic metal cutting, welding and shop practices and preliminary equipment (arc and gas welding). 

· Introduce protective clothing and safety equipment

· Introduce risks of electric shock and weather conditioned

· Review types of fires, fire extinguishers and introduce the risk of oil contamination in the presence of oxygen

· Introduce risks associated with flammable gases/vapours
	· Classroom/shop Demonstration
	· Tanks, torches, rods, cutters, bending equipment and the environment where they will be used. 

· Arc welders and equipment

· Provide handouts or readable material for reference.
	· Tests

· Student/teacher conferencing

· Rubrics

· Exemplars

· Self evaluation

· Peer evaluation

· Formative assessment



	2.  Materials
	4
	· Introduce students to specific welding rods and their properties

· Introduce students to materials such as mild steel and their properties and how they react to basic welding and cutting operations under controlled conditions 
	· Classroom discussion and demonstration.
	· Demonstrate the different types of materials and rods needed to weld.


	· Tests

· Student/teacher conferencing

· Rubrics

· Exemplars

· Self evaluation

· Peer evaluation

· Formative assessment

	3.  Metal    Cutting and Welding
	16
	· Students are provided with a series of tasks to be accomplished to Ministry Standard as determined by the instructor and the curriculum. 

· Demonstrate ability to weld a series of specific joints over a period of several days (e.g., Lap joint Butt joint etc.)

· Introduce students to the following: personal safety equipment, protective clothing and clothing care; protective gear (gloves, goggles etc.)

· Introduction to ventilation and toxic fumes

· Introduction to cylinder and hose care.

· Introduce students to arc, fusion and non-fusion (brazing, soldering etc.) welding practices.

· Students become familiar with all related conditions to the above practices such as: weather and moisture conditions, types of flames, distortion and related types, weld faults, associated power supplies, etc.   
	· Students weld specific joints as required by the curriculum.
· Students practice tank care, turning on and off the tanks safely

· Students perform cutting practices using appropriate equipment safely
	· Provide mild steel materials, tanks, rods, goggles, protective clothing, handouts and any other instructional material required for safe operation. 
	· Tests

· Student/teacher conferencing

· Rubrics

· Exemplars

· Self evaluation

· Peer evaluation

· Formative assessment
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COURSE OUTLINE 1

Course Name METAL CUTTING AND WELDING (2005-2006)
and Code WELD1250

Total Hours 24

Credits 2

Prerequisite(s)

Corequisite(s)

Course Description

This module introduces welding principles and the ability to safely operate oxy-acetylene and arc-welding equipment for basic
welding processes.

Course Outcomes
Successful completion of this course will enable the student to

Safely set up and operate oxy-acetylene and arc welding equipment in order to perform fusing welding, braze welding and
cutting operations.

RETAIN THIS DOCUMENT FOR FUTURE EDUCATIONAL\EMPLOYMENT USE



[image: image3.jpg]) COURSE OUTLINE

Ve

Course Name

and Code

METAL CUTTING AND WELDING (2005-2006)
WELDI1250

Unit Outcomes

1.6 Arc Welding

protective clothing

danger of arc radiation

proper filter lenses

electric shock and weather conditions

ventilation and toxic fumes

repair work on tanks and vessels containing flammable or
poISONOus gases or vapours

2.0 Display an appreciation of the common welding or metal joining processes

both fusion and nonfusion.

2.1 Nontusion

brazing

soldering

forging

resistance spot welding
resistance seam welding
resistance projection welding

2.2 Fusion

shielded metal arc welding

gas tungsten arc welding

gas metal arc welding

spot arc welding

submerged arc welding

carbon arc welding 4
oxy-acetylene welding

3.0 Handle and use oxy-acetylene equipment.

Consider the following:

3.1 Gases and Equipment

oxy-acetylene flame (temperature)
oxygen-liquid air process
oxygen cylinder, valve assembly
acetylene production

acetylene containers, acetone
acetylene storage

acetylene regulators, types
regulator gauges

manifold systems

welding torches, components
torch assembly

welding tips, maintenance
friction lighters

Resources/Tests/Assignments

Pender - Chapter 1, pp. 1-17

Film:  "Arc Welding Methods"

Pender - Chapter 3, pp. 22-44
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Course Name
and Code

METAL CUTTING AND WELDING (2005-2006)
WELDI1250

Unit OQutcomes

4.0

5.0

6.0

7.0

8.0

9.0

3.2 Practices
- setup of oxy fuel equipment
= method for testing leaks
- lighting of torch, procedure
- shutting down equipment
types of flames
- regulation of flames
: backfire and flashback
= welding techniques
- common weld faults

Recognize elements related to expansion and contraction. Note the
following:

distortion

- types of distortion

- causes of distortion

methods of controlling distortion

Apply are welding safety principles.
Note:
= protective clothing
ventilation and toxic fumes
- arc radiation
- welding helmets

Interpret principles of and operate basic power sources. Note:

= basic transformer (AC)

- welding circuit

= input/output power
AC/DC characteristics
Polarity
changing polarity
amperage output/duty cycle
welding cable

o electrode holders

- cable connectors

- ground clamp/grounding

Oxy-fuel fusion and braze weld the following joints in the flat or horizontal
positions:

B corner

z butt

Stringer beads and fillet welds in the flat.

Oxy-fuel freehand cutting

Resources/Tests/Assignments

Pender — Chapter 4, pp. 45-59

Pender - Chapter 2, pp. 11-21

Film: "Welding Stress"

Pender - Chapter 10, pp.. 113-119

Pender - Chapter 10, pp. 120-124

Shop practice

Shop practice

Shop practice

)|



[image: image5.jpg]COURSE OUTLINE L
Course Name METAL CUTTING AND WELDING (2005-2006)
and Code WELD1250

Required Student Resources (Including textbooks and workbooks)

Pender, James A. (1978). Welding (2nd Edition). Toronto: McGraw-Hill Ryerson Ltd.

Optional Resources

Evaluation

A mark is assigned based upon 50% for practical work and 50% for the module theory tests number 1 and number 2 (Essay a
short answer).

<To pass this course - A minimum grade of 60% is required to pass this course.

Other

This outline is based on General Carpenter Curriculum Standards date May 1996.

Conestoga College is committed to providing academic accommodations for students with documented disabilities. Please
contact the Disability Services Office.

Prepared by Ken Smith

Division Trades and Apprenticeship Campus Guelph

Date 2005-06-30 Previous Outline Dated 2003-06-30

Vercion: 100 © Conestoga ITAL
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