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Met al | ur gy MET 112-2

Cour se Nane Cour se Nunber

PHI L OSOPHY/ GOALS:

When the student has successfully conpleted this course of study,
he/ she should have a reasonable understanding of the material
present ed. The intention (therefore) is to provide students with
sufficient background to assist others in the solution of work
related (metallurgical) problens.

METHODS O£ ASSESSMENT ( GRADI NG METHOD) :

2 Theory Tests 60%
1 Lab Report 30%
Att endance/ Attitude 10%

TEXTBOOK( S)

"Technol ogy of Machine Tool s" (Section 19)
3rd Edition, McGraw-Hill, Ryerson

OBJECTI VES:

The basic objective is to develop within the student an understanding
of the concepts and procedures involved with this course of study as
well as an ability to use them in the solution of problens. Theory

tests and lab exercises are designed with this in mnd.

The basic |level of conpetency demanded is an over-all course average
of 55%



SPECI FI C OBJECTI VES
for

METALLURGY - MET 112-2

| NTRODUCTI ON AND ORI ENTATION - 1 HR - 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) ldentify and list the various methods of evaluation used in this
course outline.

4) ldentify the grading system used in this course outline with
respect to A, B, C R I, X

5) Identify the policy of this course vith respect to:

a) at tendance

b) atti tude

c) due dates

d re-wites

e) testing policies

f) partial course credit
g) enployed students

PRODUCTI ON OF | RON AND STEEL - 3 HRS.
The student should be given the opportunity to:

1) Nane the furnace used to produce raw pig iron.

2) Define the term "REDUCTION' with respect to the Not es
production of metallic iron.

3) List the four mpjor types of cast iron, and Text p472
descri be how each is made.

4) List the three (3) nmjor steelmking furnaces Text p472
inusetoday. -474

5) ldentify cast irons, cast steels, plain carbon Handout
steels, low alloy steels, stainless steels and

tool steels according to their approximate carbon
content, significant alloys and mnor constituents.

6) Explain the SAE - AISI steel nunbering systens. Text p484
7) State the difference between the SAE and the AI'S

systerns.
8) ldentify the basic chemi cal content of a given Text p485

SAE steel wusing a conbination of the SAE nunbers
and the appropriate SAE classification chart.

9) Identify general types and grades of tool steel Text
according to synmbol, chem stry and general use.



3) SURFACE TREATMENTS - 2 HRS

4)

The student should be given an opportunity to:

1)

2)
3)

4)

5)
6)
7)

State the purpose for which carburizing operations

are carried out.

State the 3 nmmin carburizing processes.

State the initial carbon content of steels used

in carburizing operations.

Descri be the effects of the carburizing process

on:

a) The "final" carbon content of the steels.

b) The "final"™ mcrostrueture and hardness of
the steels.

State the purpose for which flane hardeni ng and

i nducti on hardening are carried out.

State the initial carbon content of steels used

in the flame and induction hardening processes.

Descri be the effects of flame and induction

har deni ng processes on:

a) The "final" carbon content of the steels.

b) The "final" mcrostrueture and hardness of
the steels.

THE | RON: | RON- CARBI DE SYSTEM - 5 HRS

The student should be given an opportunity to:

1)

2)

3)

4)

5)
6)

Devel op a general understanding of the iron: iron-
carbide system for steels with respect to:
a) lower critical tenperature
b) upper critical tenperature 1 1/2 hrs.
c) eutectoid point and conposition
d) existing equilibrium structures
Explain the changes in eutectoid, hypoeutectoid
and hypereutectoid steels when they are heated
from room tenperature to above the upper critical
t enperature. 2 hrs.
Identify and select the proper tenperature ranges
for the followi ng heat treating operations:

anneal

normal i ze

har den

t enper 1/2 hr
List the three requirenents necessary to success-
fully harden steels.
Explain the formation of martensite.
State the theory that explains whys martensite has
such a high hardness.

Not es
&

Text p491
to 493
Text p488

Handout
Text p491
Not es



5) NON- FERROUS METALS - 2 HRS.

The student should be given the opportunity to:

1)

2)
3)

NOTE:

Devel op a general understanding of the alum num

copper system with respect to:

a) The alum numrich end.

b) Temperature zone for solution treating.

c) The tenperature(s) for aging and artificial
agi n.

Listgthe three requirenents necessary to harden

al umi num copper all oys.

Descri be or explain the followi ng terns:

a) solution treat

b) aging

c) artificial aging

Course objectives are subject to change due to such

vari abl es as:

i) field trips

i i) holidays

iii) equi pment

Handout



-TOPI C NO

PERI ODS

TOPI C DESCRI PTI ON

| NTRODUCTI ON & ORI ENTATI ON
- course topics
- general objectives
~ met hods of evaluation
- grading system
- teaching nethods
- policy regarding
a) attendance
b) alli tude
c) due dates
d re-wi tes
e)testing
f) partial course credits
g) enployed students

PRODUCTI ON OF | RON & STEEL

- basic know edge of iron & stee
product i on

- chemstry of irons & steels

- SAE, AISI nunbering systens

- tool steel, types and use

SURFACE TREATMENTS
- purpose and nethods of
car buri zi ng
- effects of carburizing
on steels
- purpose of flame and induction
- effects of flame and induction
hardening on steels

THEORY TEST # 1 FOR TOPICS 2 & 3
THE | RON: | RON- CARBI DE SYSTEM

- general wunderstanding of the iron:

iron-carbide system for steels
- changes in steels as they are
heat ed
- tenperature ranges for heat
t r eat ment
- requirenent to harden steels
- formation and hardness of
martensi te

REFERENCE

Handout

Text S.19
p471-485
Handout

Text S, 19
p491-493

Not es

Tet S. 19
p448- 491
Handout
Not es



TOPI C NO. PERIODS  TOPI C DESCRI PTI ON REFERENCE

NON- FERROUS METALS

- general wunderstanding of the Handout
al um num copper system

- requirenments to harden
al um num copper all oys

- general steps of hardening
process

THECORY TEST # 2 FOR TOPICS 4 & 5



)

LAB EXPERI MENTS/ OBJECTI VES
for

METALLURGY - MET 112-2

ROCKWELL HARDNESS - 2 HRS Handout s
The student should be given an opportunity to:
1) Prepare and test steels for their initia
hardness and related nmechanical properties.
2) Explain the initial hardness of a steel in
relation to its carbon content, and the
P.F.C.S. chart.
3) Estimate the initial mnmicrostrueture.
NORMALI ZI NG - 3 HRS Handout s
The student should be given an opportunity to:
1) Determ ne the proper soaking tinme and
tenperature for his/her steel.
2) Heat treat steels for the purpose of changing
their mcrostrueture and hardness.
3) Prepare and test steels for their normalized
hardness and related nmechanical properties.
4) Recognize and explain a change in hardness
and properties due to normalizing.
5) Explain the changed hardness of a steel in
relation to its carbon content, new mcro-
structure and the P.F.C.S. chart.
6) Name the new m crostructure.
QUENCH HARDENI NG - 3 HRS Handout s
The student should be given an opportunity to:
1) Determ ne the proper soaking time and
temperature for his/her steel.
2) Heat treat steels for the purpose of changing
their mcrostructure, hardness and related mechanica
propert ies.
3) Prepare and test sanples for their quenched hardness
and related nechanical properties.
4) Recognize and explain an increase in hardness
due to water and oil quenching.
5) Explain the increased hardness of a steel in

6)

relation to its carbon content, new m crostructure
and the P.F.C.S. chart.
Name and describe the new m crostructure.



,4) TEMPERING - 3 HRS Handout s

The student should be given an opportunity to:

1) Determ ne the proper tenpering tinme and
tenmperature for his/her steel.

2) Heat treat steels for the purpose of reducing
their quenched hardness.

3) Prepare and test sanples for reduced hardness and
rel ated mechani cal properties.

4) Prepare and exam ne sanples for mcrostrueture.

5) Explain the steels reduced hardness in relation
to its carbon content, mcrostrueture and
P.F.C.S. chart.

6) Name and describe the "new' mcrostrucutre.

5) HEAT TREAT REVIEW - 2 HRS Handout s

The student should be given an opportunity to:

1) Review, conpare and discuss the lab data

2) Discuss changes in properties and m crostrueture
with respect to:
- P.F.C.S. chart
- lron-carbide system
- continuous cooling transformation and/or

i sothermal transformations phase diagrans.

3) Define the terns:
- normalize
- quench harden
- tenper

4) Discuss lab reports and format.

NOTE:

Lab experinents and objectives are subject to
change due to such variables as:

i) field trips
i i) holidays
iii) equipnment failure.



