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Wedding Metallurgy WDF112
COtRSE INAME COM NO.

TOTAL CREDITS 3

PREREQUISITE(S): Weding Practices and Procedures (WDFIOO), Fabrication &
Layout -1 (WDF102), plusthe ability to read, write and comprehend
at the Grade 10 general... OR... the combined equivalent

PHILOSOPHY/GOALS:

To provide sudentswith a reasonable under sanding of the basc conceptsrédated to the

weldabUity of carbon stegls. Secondly, to make sudents awar e of theincreasng demand

Placf!\h upon them by the many weldmg codes and/or material specificationsin use by the

abrication industry.

n. STUDENT PERFORMANCE OBJECTIVES (OUTCOMES):

Upon successful completion of this cour se the sudent will:

1) Understand mechanical properties well enough to appreciate the need for carefU
electrode selection.

2) Appreciatethe characteristicsand quality of rolled plate.

3) Recognize the numerousvariablesthat have the potential to affect the quality and
soundness of aweld.

4) Respect the demands of CSA and/or ASME welding codes and material

specifications.

m. TOPICS TO BE COVERED,; Approximate Time

Frames(Optional)

Course Introduction and Orientation 2 hrs

% Common Base Metals and Mechanical Properties 10 hrs
Theory Test # 1 and Review 2hrs

3) Electrode Sdection _ 8hrs
Theory Test # 2 and Review 2hrs

4) Basc Heat Treatments and Heat Affected Zone 12 hrs
Theorv Test # 3 and Review 2hrs

5) Cald CracUnsvs Hardness and Hydrogen Control 12 hrs

Theory Test #4 and Review 2hrs



Weding Metallurgy WDF112

—COmseENAME CODE NO.

V. LEARNING ACnvmES/REQUIRED RESOURCES
Topic/Unit - # 1. Course Introduction and Orientation
Learning Activities:

11 > A lecture presentation of the following major course documents
a) courseoutline
b) courseguideines
€) course marking sysem including attendance requirements

Rewar cw;
> printed handouts, over heads, chalkboard notes

ToptcAJnit -  #2 Common Base Metals and Mechanical Properties
Tff«r"*" g Activitiea'.

21 > A dassoom demondration and lecture discussion of the following
mechanical properties.
a) eadticity and datic limit

b) yield strength

C) tensledrength

d) ductility

€) tondiness

f) hardnessand brittless

22 > Createddfinitionsfor the above mechanical properties based upon the

major conceptsobserved and discussed during the dassroom
' demondration.

23 > Ligt and briefly describe the units of measurement for each of the above
mechanical properties.

24 > Lig and briefly describe the importance of mechanical propertiesasthey
relatetotheweldingtrade.

25  >Preparesamplest* for shop and lab testing from the following list of base
metals.
a) auminum b) mild stedl
C) dainlesssted d) 100 QT
€) 425AR

** NOTE: Samplesare prepared by ingructor from pre-ordered stock.



26

2.7

28

29

2.10

> A series of shop experimentsto help identify the general mechanical
propertiesin the above group of pre-seected stedls.
a) file scratch
b) chip
¢) guided bend
d) brindl hardness
> Lab experimentsthat help to identify specific mechanical propertiesin the
above group of pre-sdected metals.
a) rockwelJ hardness
b) tensle
> Clasyoom discusson and summary of previous lab / shop experiments and
resulting data.
> A lecture presentation with dassroom discusson of the reationship
between the mechanical properties of a metal and its general weldabllity.
> |ndependant module reading assgnment c/w review questions based upon
thefollowing major items
a) thegradesof ingot poured / continuous cast stedl

bg thedirectional propertiesof hot rolled sted _
¢) common weld problems associated with directional propertiesaswell
asthevariousgradesof sedl

(Met Module, p 89» 10,11,12)

> Met Module, pre-sdected metal samples, Welding shop facility, metallurgy
lab, printed handouts, chalkboard notes and ass” ment sheefs.

Topic/Unit!- THEORY TEST#1 and REVIEW
Rgwwrtw?

> Test Booklets, Sudent Response Sheetsand Grade/Answer Sheets

Topic/Unit; - #3 Electrode Sdection
I"rflJBg AttWtiw;

31

3.2

> A lecture presentation with dassroom discusson of the following major
items.
a) requirementsof a'sound wdd*
b) identUlcation / location of typical weld cracks

> A video presentation with classroom discnssion of the metallurgical
concepts behind eectrode selection.
(WIC Module#6, p 17,18,19,20,21,22, 23,24,25)



33 > A dassroom discussion and analysis of the frequently used base metal and
electrode combinations for the purpose of clarifying:
a) why they areusd
b) why they are successttil
C) possble misconceptions
34 > Alecture presentation with cdassroom discusson of pecific eectrode/ base
metal combinations according to:
a) CSA Standard W59.1
b) AWS Standard Dl.I
¢) Condgructional Sted Handbook
d) Electrode Manufacturer's Handbook
35 > Independant module reading assgnment c/w review questions based upon
the above material
RgsofNr<h;
> Met Module, WIC Module# 6, Congructional Sted Handbook, eectrode
pocket guide, chalkboard notes, printed handoutsand assgnment shests.

TopicAJnit: - THEORY TEST #2 and REVIEW

RwQttryw?
> Test Booklets, Sudent Response Sheetsand Grade/Answver Sheet

Topic/Unit!- #4 Basc Heat Treatments and Heat Affected Zone
LwrnIBgActivitiw;

41 > A lecture presentation with classroom discussion of the various crystalline
dructuresthat exist in hot rolled and normalized, plain carbon sted at room
temperature.

(Met Module, p 19,20,21)

42 > A seriesof shop demondrationsthat illustrate the following basic heat
treatments.
a) anneal / normalize
b) water quench-harden
¢) oil quench-harden
d) temper / Sressrelieve _ _ _ _
43 > A lecture presentation with dassroom discussion of the various crystalline

sructuresthat can be created asa result of theadMve heat treatments.
(Met Module, p 22,23, and printed handouts)



44

45

46

4.7

4.8

> A series of shop demondrationsthat illustrate the effects of heat treatment
upon the following mechanical properties:
a) drength
b) ductility
C) hardness
> |ndependant resear ch assgnment on the topic of '‘Basic Heat Treatments
that defines

a) thetemperaturesand proceduresinvolved in each process

b) the net effect upon crystalline structure and mechanical properties
(Weld Dept Reference Library)

> A lecture presentation with classoom discusson of the individual zonesin
the EL"Z of a completed weldment that includesthe following major items:
a) theorigins, heat input and mechanicsof the ELiZ
b) final £i Z structures resulting from a normalized weld
¢) final HAZ gructuresresulting from a quenched weld
> A lecture presentation with classroom discusson of the major factors
affecting the extent of changein crystalline sructurefor a given HAZ.
> Slide presentation of varioustest welds, their resuling data plusa summary
of topic areas.

ResQttregt

> Met Module, Weld Dept ReferenceLibrary, printed handouts, chalkboard
notes plus assgnment sheets.

TopicUnit: THEORY TEST #3 and REVIEW

> Test Booklets, Sudent Response Sheets and Grade/Answer Sheet

Topic / Unit; - #5 Cold Cracking vs Hardness and Hydrogen Control

51

5.2

> A lectnre presentation with dassroom discusson of the following items:

a) ™| cal weld and base metal cracks
b) detrimental properties of hydrogen
C) potential sources of hydrogen contamination
(Met Module, p 58,71,72,73)
> A lecture presentation with dassroom discussion of the following
a) the mechanian of hydro%en absorption and retention
r

b) eimination of hydrogen om the completed weldment
(Met Module, p 69,70,71,72.74)



53 > Independant module reading assgnment c/w review questions.
(WIC Module# 6, p 25, 26, 2-"28)

54 > Experimenta shop welds on a variety of steels usng a pre-determined
sequence to include:
a) joint design
b) degreeof restraint
C) eectrode size/ type
d) amperage
€) sringer vs weave technique
f) preheat vs postheat
55 > A lecture presentation with classroom discussion of the followii” items:
a% conditions necessary for hydrogen cracking to occiir
b) the concept, formula.and a_yplicati on of cax>n equivaent
(Met Module, p 75, 76, 77)

56 > A sariesof experimenta shop tests on previoudy completed weldments to
detect the presence of surface cracks and possible changesin mechanical
" vilsﬁ%l examination
b) dye penetrant
C) harcmess
57 > A lecture presentation with classroom discusson of the following mgor items:

a) the use of prehesat, weld Size and postheat to control hardness and
hydrogen content

b) the concept, formula and relevence of energy / heat input.
(Met Module, p61,62) (WIC Module#6, p 80, 81, 82, 83, 84, 85)
58 > Independent module reading assgnment c/w review questiions.
59 > A lecture presentation with classroom summary of thistopic by means of
hardening curves and crack prevention techniques for the following stedls:
a) conventiond carbon
b) dloy
c) micro-aloy, fine grain
510 > Independant research assgnment usii” hypothetical situations that involve

cold crack(i)r&g of fabricated weldments.
(Met Module, WIC Modules)

Resources,

> Met Module, WIC Module # 6, welding shop, printed handouts, chakboard
notes and assgnment shests.

Topic/Unit: THEORY TEST #4 and REVIEW
RysoM y(?<??:
> Test Booklets, Student Response Sheets and Grade/Answer Sheet
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Welding Metallurgy WDF112
COURSE NAME CODE NO.

EVALUATION METHODS: (INCHIDES ASSIGNMENTS, ATTENDANCE
REQUIREMENTS, ETC.)

GMfgral AgsgwmCTt final Marh*
A =85-100% Theory Tests 75 %
B=75- 84 % Independant Assignments 25 %
C=60- 74%
D=50- 59% Attendance (**See Attached)
F= 0- 49%

PRIOR LEARNING ASSESSMENT: o .
Students AViio wish to ai™iy for advanced credit in the course should consult the ingtructor.
Credit for prior learning will be given upon successful completion of the following:

1. The successful completion of awelding metallnrgy coarse with student outcomes and
coursetopicsthat are at least 80 % compatible wim WDFI 12. _ _

2. Tfhaet ?éestm%%l/mal lai”e of dl four WDH 12 theory tests and a resulting average marie
0 0.

3. Written i»oof of at |east five (5) years of trade or industrid experience dedling with the
competent agpplication of weldii” metalurgy.

REQUIRED STUDENT RESOURCES

Sday Glasses (Impact Resistant)

Saety Work Boots

Met Module 'Sted Welding Medlurgy*

WIC Module # 6 "Electrodes and Consumables for Wdding*
TheMetad Trades Handbook

SPECIAL NOTES

Studentswith specia needs(eg. physical limitations, visual impairments, hearing impairments,
I_ee;mi rcltg disabﬁl?ti es) are aﬁcgel?ragedx to discuss required a:comPnaodati ons confidgnti alpl?/ withthe
instructor.

Y our ingtructor reserves the right to modify the course as he/she deems necessary to meet the
needs of sudents.

* Student Evaluations concerning the Tinal Mak* are further affected by the conditions set forth
inthe printed handout, * Guiddinesfor Welder / Fitter Program *
** Specid Guiddinesfor class attendance are included in the above paper.



GUIDELINES
FOR
WELDING METALLURGY

The following guidelines apply to all full time students who undertake this cour se of study at
Saolt College.

1.  ATTENDANCE

11

12

13

14

15

16

17

18

19

110

Studentsarerequired to:

a) Bepresent for each class

b) Beintheshop or classroom within 5 minutes of the scheduled garting time

c) Bepresent for thetaking of attendance at the beginning and at the end of each
class.

If you are absent from class at the time of attendance, you will be marked absent for
that hour.

Students are required to leave atelephone message with their ingtructor (s) M ienever
they mugt be absent from class. The message should clearly indicate both thereason
for the absence aswell asthe anticipated duration.

TEL: 705-759-2554 Ext 602

If you are marked "absent* and no reasonable excuseis given (ie. illness, accident,
personal emer gency, employment reasons) your absencewill betermed
*UNEXCUSED'.

Studentswill lose 1% from their final cour se grade for each hour of UNEXCUSED
absence.

Make up lessonsarenot possible.
If you are absent from class, the lesson material isyour responsbility. Printed
handoutsand / or reading assgnments may be obtained from your ingructor if so

requested. Chalkboard notesmust beobtained fr<»n your fellow students.

Students who accumulate 10 or more hours of unexcused absence shall be deemed
to have quit the cour se.

Stuttents wishing to return to class afrer 10 or more hours of unexcused absence
berequired to make awritten request tothe Dean's OfiQce explaining the
circumgtance of his/ her absence.

If the request isdenied, the sudent shall not return to class.



BEHAVIOUR/ ATTITUDE
21 Sudentsarerequiredto:
a) Properly care for and maintain al shop and classroom equipment.
b) Properly clean the shop/classroom facility and equipment at the end of each
¢) Remaininthe shop/classroom at the completion of each classto assist in the
cleaning and shutting down of their shop/classroom.

2.2  Students are expected to conduct themselves in amanner that does not interfere
with or obstruct the overdl learning environment.

2.3 Thefollowing activities are not alowed in the shop/classroom.
a) horseplay
b) swearing
c) abusive behaviour
d) smoking, eating, drinking, deeping
€) doing homework or assgnments from another class.

ASSIGNMENTSand THEORY TESTS
31 Stuients arerequired to hand in assgnments or write theory tests onthe day and at
the time specified.

32 Studentswho do not hand in assgnments or write theoty tests on the day and at the
time specified must request arescheduling of the event in writing within 7 caendar
days of the specified due dale,... or,... tlie sudent'sreturn to class.

3.3 Assgnments and theory tests will be rescheduled at the instructor's discression.

34 Where no reasonable excuseis given (ie. car accident, death in the & mily, serious
IlIness, employment reasons etc...) reschedul ed assgnments and theoty testswill be
graded as follows.

a) Oneday after theorigina due date - 70% Maximum
b) Two or more days &fter tlie origina due date - 50% Maximum.

35 Any person caught cheating or sut”tuting another person'swork in place of their
own for the purpose of gradii” or evaluation will automaticdly fstil thesaid
assgnment or theoty test. College polocy aso dictatesthat such persons may be
subject to immediate dismissal.

RE-WRIIES
There are no te-writes. All evauations are permanent and will affect your fina course
grade.



RETUKN OF GRADED PAPERS
It shdl be the normal expectation that al assgnments and theory tests will be returned to
students after grading. Whenever this practice cannot be followed, notice will be i»:ovided.

COURSE CREDITS

Credit may be granted for this course based upon the submission of written proof that the
student has successfully completed awelding metalurgy course having student outcomes
and course topicsthat are at least 80% compatible with the present course of ingtruction.
Credit must have Schoal gpprova prior to the published add/drop deadline dates for each
semeder.

It isthe respongbility of the student to gpply for credit with the appropriate documentation
which shdll include dl of the following:

a) the student's full name

b) the course number (or numbers)

c) averified course description outlining student outcomes and course topics

d) thefind gradereceived

€) thedate of successful completion.

SAFETY
7.1 Contact lensesmost not be worn in the shop or lab areas at any time.

7.2 Students are required to wear their persona i otective equipment (ie. CSA gpproved
safety work boots and impact res stant safety glasses) a al times iiile in the shop
or lab area

7.3 Students are required to replace any or al pieces of persona protective equipment
(such asclothing, gloves, work boots, and safety glasses) that become unsafe, begin
to show sgns of dam”e or excessve wear.

74 Students must use and/or wear additiona protective equifonent whenever exposed to
the hazards of welding, shapii” and forming metals.

75 Students must not enter shop OT lab areas or commence work before their scheduled
time.

7.6 Students must not work aone or in an un8iavi8ad area.

7.7 Students can expect to be given aminimum of one 20 minute ‘coffee bresk’ at the
midpoint of their shop/lab activity.

7.8 Students must not use or operate equipment that is found to be unsafe or damaged.
All such equipment must be identified to the welding instructor or the sh(*} /lab
technician who will replace or repair the said equipment



7.9 Where damaged or unsafe equipment cannot be repaired or replaced, the instructor
will provide dternate student activity.

7.10 Students must follow instructions and proper safe work practices in order to use or
operate any shop/lab equipment.

7.11 Classeswill be monitored on adally basisto ensure that:
a) dl persond safety equipment isworn by al personsat dl times
b) described safe work practices are followed by al persons at al times.

DISCIPLINE

Failure to comply with any of the guidelinesrelating to '‘Behaviour / Attitude' or 'Sfety*
may result in the student being gected from classroom or shop/lab area and marked with
an UNEXCUSED absence. Repeated violations shdl result in the student(s) being placed
on aBehavioral Contract.



