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When the student has successfully conpleted this course of study,
he/ she shoul d have a reasonabl e understanding of the material
presented. The intention (therefore) is to provide students with
sufficient background to assist others in the solution of work
related (nmetallurgical) problens.

METHODS OF ASSESSMENT ( GRADI NG METHOD) :

2 Theory Tests 70%
1 Lab Report 20%
At t endance/ Attitude 10%
TOTAL 100%
TEXTBOOK( S)

"Technol ogy of Machine Tool s" (Section 19)
3rd Edition, McGawHiIl, 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 themin the solution of problens. Theory
tests and lab exercises are designed with this in m nd.

The basic |evel of conpetency demanded is an over-all course average
of 55% wi th a maxi mnumof one "R' grade. ("R grades = 54% or |ess)



SPECI FI C OBJECTI VES
for

METALLURGY - MET

1) | NTRODUCTI ON AND ORI ENTATI ON 2 HRS.
The student should be given an opportunity to identify the
fol |l ow ng:

1) Topics covered;

2) Ceneral Qbjectives;

3) Methods of Eval uati on;

4) Grading Systemwith respect to A+, A B C, R X

5) Course policies wth respect to:

a) attendance

b) attitude

c) due dates

d re-wites

e) course credits

f) enpl oyed students

6) Required Texts

7) Schedul e of Tests

NOTE: Course objectives and experinents are subject to change

due to:

a) field trips

b) hol i days

c) equipnent failure

2) METAL | DENTI FI CATI ON AND ANALYSI S 6 HRS.
The student should be given an opportunity to:

1) List and describe the five principle types of Text p471
cast irons according to their approxinmate carbon - 472
content, nethod of production, properties and +
use. Handout

2) List and describe plain carbon steels and |ow
all oy steels according to their approxinmate Text p477
carbon content, properties and use. + Handout

3) List and describe the four main classifications
of tool steel according to their method of Text p483
guenchi ng and use. - 484

4) List and describe the four (4) nmajor problens
that can arise in the selection and heat treat- Text p483
ment of tool steels.

5) Explain and use the SAE-A1S1 classification Text p484
systens for plain carbon and low alloy steels. - 485



HEAT TREATMENT OF STEELS 6 HRS.

The student should be given an opportunity to:

1) List the various crystalline structures and Fe- FeC3
properties of plain carbon steels at room +
t enper ature. Handout
2) List the changes in structure that occur in
pl ai n carbon steels when heat to/above the SAME

Al and A3 critical tenperature.
3) Explain how the successful heat treatnent
of a steel is dependant upon:

a) carbon content Modul e
b) soaking tenperature MG
c) soaking tine Unit #5

d) cooling rate
4) ldentify and select the proper tenperature

ranges for the following heat treatments: Tiga
a) Anneal p
b) Nornalize
c) Harden
d) Tenper has Not es
5) State the theory that explains why martensite
such a high hardness. Text
6) Define "tenpering" and describe its effects on p489 « 490
fully hardened steel.
SURFACE TREATMENTS 2 HRS.

The student should be given an opportunity to:

1) State the purpose for which carburizing operations
are carried out.

2) State the 3 main carburizing processes.

3) State the initial carbon content of steels used
in carburizing operations.

4) Describe the effects of the carburizing process
on:
a) The "final" carbon content of the steels.
b) The "final"™ mcrostructure and hardness of

t he steels.

5) State the purpose for which flame hardening and
i nduction hardening are carried out.

6) State the initial carbon content of steels and
cast irons used in the flanme and induction
har deni ng processes.

7) Describe the effects of flane and induction
har deni ng processes on:
a) The "final" carbon content of the steels.

b) The "final" mcrostructure and hardness



of the steels



TOPI C NO

NOTE:

PERI CDS

Cour se obj
to change

TOPI C DESCRI PTI ON

| NTRODUCTI ON & ORI ENTATI ON
- course topics
- general objectives
- nmethods of eval uation
- grading system
- policy regarding

a) attendance

b) attitude

c) due dates

d re-wites

e) course credits

f) testing schedul e

ectives and experinments are subject

due to:
a) field trips
b) hol i days

c) equipnent failure

METAL | DENTI FI CATI ON & ANALYSI S

- cast irons; types, properties

- plain carbon and |ow all oy
steels; properties, use

- tool steels; quenching and use

- SAE, Al Sl classification system
for steel

THEORY TEST # 1 and REVI EW
- COVERS TOPIC t 2

HEAT TREATMENT OF STEELS

- properties and crystalline
structures of steel at room
tenperature

- changes in properties and
crystalline structures of
steel during heat treatnent

- requirenents for successfu
heat treatnment

- tenperature ranges for heat
treating operations

- hardness of martensite

- tenpering process

REFERENCE

Handout

Text
p471- 485

Handout s
+
Text

p489 to

p491



TOPI C NO. PERI CDS  TOPI C DESCRI PTI ON REFERENCE

SURFACE TREATMENTS
- purpose and net hods of

carburi zi ng Text

- effects of carburizing on p491- 493
steels

- purpose of flame and induction
har deni ng

- effects of flame and i nduction
hardeni ng on steels

THEORY TEST #2 AND REVI EW

- COVERS TOPI CDS #3 AND #4

10 LAB EXPERI MENTS
- Rockwel | hardness Handout
- quench hardeni ng +
- tenpering Lab Denos

- review



LAB EXPERI MENTS/ OBJECTI VES

for

METALLURGY - MET

1) ROCKWELL HARDNESS - 2 HRS Handout s

The student should be given an opportunity to:

1) Prepare and test steels for their initial
har dness.

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 mcrostructure.

6 SAMPLES/ GROUP REQUI RED

2) QUENCH HARDENING - 3 HRS Handout s

The student should be given an opportunity to:

1) Determ ne the proper soaking tine and
tenperature for his/her steel.

2) Heat treat steels for the purpose of changing
their mcrostruture and increasing the
har dness.

3) Prepare and test sanples for their quenched
har dness.

4) Recogni ze and explain an increase in hardness
due to water and oil quenching.

5) Prepare and exam ne sanples for mcrostructure.

6) Explain the increased hardness of a steel in
relation to its carbon content, new mcrostructure
and the P.F.C.S. chart.

7) Name and describe the new m crostructure.

3 SAMPLES/ GROUP FROM EXPERI MENT f 2



3) TEMPERING - 3 HRS

The student should be given an opportunity to:

1)
2)
3)

4)
5)

6)

Determ ne the proper tenpering time and
tenperature for his/her steel.

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

Prepare and test sanples for reduced hardness.
Prepare and exam ne sanples for mcrostruture.
Explain the steels reduced hardness in relation
to its carbon content, mcrostructure and
P.F.C.S. chart.

Nane and describe the "new' m crostructure.

3 SAWMPLES/ GROUP FROM EXPERI MENT # 3

4) HEAT TREAT REVIEW- 2 HRS

The student should be given an opportunity to:

1)
2)

3)

4)
NOTE:

Revi ew, conpare and di scuss the |ab dat a.

Di scuss changes in hardness and mcrostructure
with respect to:

- P.F.CS chart

- lron-carbide system

- continuous cooling transformati on phase diagrans.

Define the terns:

- normalize

- quench harden

- tenper

Di scuss lab reports and fornat.

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

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

Handout s

Handout s



