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
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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.
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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.
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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.
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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.
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