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Met al | ur gy MET 110-2
~J Cour se Nanme Cour se Nunber

PHI LOSOPHY/ GOAL S

When the student has successfully conpleted this course of study,
he/ she shoul d have a reasonabl e understanding of the materi al
presented. The intention (therefore) is to provide students wth
a general overview of the many practical considerations denmanded
of today's tradesnan.

METHODS OF ASSESSMVENT ( GRADI NG METHOD) :
3 Theory Tests 90%

Att endance/ Attitude 10%
(with NO i nconpl etes)

TEXTBOOK( S)

f ) Mbdul e MFG "Wl ding Metal | urgy"”
) WI.C Mdule #8 "Basic Metallurgy and Mat'l Spec
3) Text: npdern Vel di ng"

OBJECTI VES:

The basic objective is to develop within the student an understandi ng
of the concepts and procedures involved with this course of study as
well as an ability to use themin the solution of problens. Theory
tests are designed with this in mnd.

The basic |evel of conpetency demanded is an over-all course average
of 55%w th no inconpletes.



SPECI FI C OBJECTI VES
f for

METALLURGY - MET 110-2

1) | NTRODUCTI ON AND ORI ENTATION - 2 HRS. - HANDOUTS
The student should be given an opportunity to:

1) ldentify and list the topics covered in this course outline.
2) ldentify and list the general objectives of this course
outline.
3) Identify and list the various nethods of evaluation used in
this course outline.
4) ldentify the grading systemused in this course outline with
respect to Ay, B, G R I, X
5) Identify the policy of this course with respect to:
a) attendance
b) attitude
c) due dates
d) re-wites
e) testing policies
f) partial course credit
g) enployed students

t

2) - MECHANI CAL PROPERTI ES OF METALS - 6 HRS.
The student should be given an opportunity to:
1) Develop a basic understanding of the stress-strain curve.
2) Define and devel op an understanding of the follow ng
properties:
a) yield point and yield strength

b) ultimate tensile strength Modul e
c) ductility as % el ongati on and MG

% reduction of area Unit # 2
d) toughness and inpact strength p 11-52

e) hardness vs ductility and ultinmate
tensile strength
3) ANALYSIS AVD CLASSI FI CATI ON OF CONSTRUCTI ON
GRADE STEELS - 6 HRS.

The student should be given an opportunity to:

1) identify cast irons, cast steels, plain Modul e
carbon steels, stainless steels and tool MFG
steel s according to their approxinmate Unit # 3
carbon content, significant alloys and

. m nor constituents.
2) Explain howthe SAE, AST.M and CS A samne

classification systens are used to identify
the chem cal analysis and/or mechanica
property requirenents of "custoner" steels.



4) THE | RON:

Ache student

5)

f )

6)

1)

2)

HEAT TREATMENT TECHNI QUES -

The student

1)

2)
3)

5)

COLD CRACKI NG OF WELDED JA NTS -

| RON- CARBI DE SYSTEM - 4 HRS.

shoul d be given an opportunity to:

under standi ng of the iron-
steels with respect to:
t enperature

Devel op a genera
car bi de system for
a) lower critical
b) upper critical tenperature

Cc) eutectoid point and conposition

d) existing equilibrium structures

Expl ain the changes that take place in

eut ectoi d, hypoeutectoid and hypereutectoid
steels when they are slowy cooled from above
the upper critical tenperature to room

t enper at ur e*

2 HRS.
shoul d be given an opportunity to:

List the three requirenments necessary to
successfully harden steels.

Explain the formation of martensite.

State the theory that explains why nmartensite
has such a high hardness.
Identify and select the proper
ranges for the follow ng heat
operations:

a) anneal

b) normalize

c) harden

d) tenper

e) stress relieve

the tbneohvengehahtr ¢r 8bBPA§ pPoBEBLAEN
a) anneal

b) normalize

c) harden

d) tenper

e) stress relieve

t enperature
treating

4 HRS

The student should be given an opportunity to:

1)

3)

4)

Define the follow ng terns:
a) heat affected zone

b) weld bead

c) base netal

d) wel drent

Li st the two general
zones.

Li st
in crystalline structure for a given heat
affected zone.

List and identify the individua
in the heat affected zone of a weldnent at
t enmer at ur e

zones found

catagories of heat affected

the factors affecting the extent of change

room

Modul e

Unit # 4
p 17-19

sane
p 20-27

Modul e

Uhit # 4
p 31-35

Modul e

Unit # 5
p 810

Modul e
MFG

Unit # 5
p 8-10

Modul e
MFG

Unit # 5
p 11-13

sane
P 14

sane
p 16



5

7)
8)

NOTE: Course objectives are subject

Expl ain the concepts of heat input and

car bon equi val ent,

Expl ain the relationship between carbon
equi val ent/ hydrogen content and crack

sensitivity.

List and explain the four major factors
that control cooling rates in wel dnent.
State how each of these factors affects
the cooling rate of a given wel dnent.

the follow ng vari abl es:
a) field trips
b) hol i days

to change due to

sane
p 18,19, 23,24

sane
p 28,29,:30

sane
p 32--35
sane
p 32--35



TCPI C NO. PERI COS

TCPI C DESCR PTI ON

| NTRCDUCTI ON & ORI ENTATI ON
- course topics
- general objectives
- met hods of eval uation
- grading system
- policy regarding

a) attendance

b) attitude

c) due dates

d) re-wites

e) testing

) partial course credits

NE@M@&@W&C@ER‘#PES%P METALS

stress/strain di agram
- yield point & yield strength
- ultimate tensile strength
- ductility

t oughness & inpact strength

TkE&ﬁQnﬁ%T # 1 AND REVI EW

TEST QOVERS MATER AL FRCM
TOPICS# 1 AND | 2

ANALYSI S AND CLASSI FI CATI ON OF
QONSTRUCTI ON (RADE  STEH S
- identification of cast irons,

cast steels, plain carbon steels,

stainless and low alloy steels
etc. o

- the SAE, ASTM and CS A
classification systens

- using cIaSS|f|cat|on syst ens
to identify steel chem ca
anal ysi s and/ or nec ani cal
property requirements.

THE | RON | RON CARBI DE SYSTEM
- gener al understandln% iron
carbi de systemand the existing
equi | i bri um structures

- changes in equilibrium
structures upon slow cooling

THECRY TEST # 2 AND REMI EW
TEST QOVERS MATER AL FRQGM
TCPICS # 3 AND # 4

REFERENCE

Handout

Nodul e

Lhit f 2
p 11-12

Handout

Modul e
MG

Uhit # 3
p 3-21

Wil.C

Modul e # 8
p 28-36

Modul e
MFG

Unit # 4
p 17-19
& 20-27

Handout



TCPI C NO PER COS TOPI C DESCR PTI ON REFERENCE

HEAT TREATMENT TECHN QUES

- quenching and hardening steels Nodul e

- formation of nartensite &ﬁ 44

- tenperature ranges used for p 31-35
heat treating Sane

- explanation of heat-treat nent Uhit # 5
via time-tenperature curves p 8-10

COLD CRACKI NG OF WELDED JA NTS Nodul e
define and explain the concepts MG
invol ved with heat affected Lhit # 5
zones. p 11-35

- understand and expl ain heat input,
car bon equi val ent hydrogen content
and crack sensitivity

- factors that control cooling rates
I n a wel dnent

THECRY TEST # 3 AND REVI EW Handout
TEST OCOVERS MATER AL FRCM
TCPICS # 5 AND # 6

NOTE: QOOURSE GBIJECTI VES ARE SUBJECT TO
CHANGE DUE TO PGSBS BLE FI ELD TR PS
AND HOLI DAYS,



