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HEAVY EQUI PMENT DI ESEL HED 101
Heavy Equi pnment | theory

|  PHI LOSOPHY/ GOALS:

The purpose of this programis to provide the student with a
basi ¢ knowl edge of equi pnment encountered in construction, forestry,
m ning and on-hi ghway. Enphasis is put on shop safety, basic hand
and power tools used in the trade, diesel engine construction and
classification, clutches and manual transm ssions, powertrains,
traction controls and final drives

|1 STUDENT PERFORVANCE OBJECTI VES:
Upon successful conpletion of this course the student will:

Be able to describe the basic shop safety rules and
regul ati ons of nost heavy equi pnent shops, use basic hand tools,
special tools used in engine, transmssion and differential
over haul and power tools needed in the heavy equipnent trade.

Be able to overhaul a diesel engine, analyse the cause of
engi ne failure and troubl eshoot basic engi ne problens. Cooling and
| ubrication systens are covered in such a manner as to enable the
student to analyze, field test and diagnose related problens wth
a mninum of test equipnent.

Be able to analyse basic functions and operation of manua
transm ssions and clutches used in heavy equipnent. The student
will be able to understand the nmajor parts and function of
drivelines, differential and wheel final drives. He will also be
able to dismantl e nost of these conponents.
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| PHI LOSOPHT/ GOALS:

The purpose of this programis to provide the student with a
basi ¢ know edge on crawl er encountered in construction, forestry,
m ni ng and on-hi ghway and rubber tired vehicles. Enphasis is put on
the diesel engine, fuel injection, powertrains, hydraulic and
el ectrical systens.

I STUDENT PERFORVMANCE OBJECTI VES:

Upon successful completion of this course the student may
enter the forestry, mning, construction or equipnent dealer
industries as a heavy equipnent apprentice and in a few years
beconme a qualified journeyman. G aduates of this programmay also
entered truck and coach or autonotive apprenticeships.
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| V LEARN NG ACTI VI TI ES

Topic 1  Course Introduction and Policies

The student wll be able to identify the college and the
course policies. They will initiate to the college layout and to
the heavy equi pnent area.

Learning Activities

1.1 Identify the college physical layout and Wng letter
code.

1.2 Perforin a college tour with the student.

1.3 Identify the technical trades |ayout.

1.4 Perforin a departnent tour with the student.

1.5 Interpret the student rights.

1.6 Interpret the departnent policies and regul ations.

Shop and cl assroom regul ati ons

Ti met abl es and schedul es

St udent eval uati on procedures

Study skills

Schol ar shi ps/ Bursaries and Awards

Tppjc 2 Wat iff Heayy Equi prent

Learning Activities

2.1 Define "Wiat is Heavy Equi pnent”.

2.2 Nane different types and classifications of heavy
equi pnent .

2.3 D scuss the different types and classifications of heavy
equi prrent .

2.4 Conpare major types and classifications of heavy
equi prrent .

2.5 List pre-operative and daily inspection and mai nt enance

procedur es.
2.6 Establ i sh safe and correct operating procedures.

2.7 Locate and identify operating controls and instrunents.
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Topic 3 Torque Wenches

The student wll learn the function of torque wenches. The
student will be able to list the different type of torque w enches
and use it properly.

Learning Activities

3.1 | ntroduction .
Wiy torque wenches are needed?
3.2 Explain and analyze the result of inproper torque cap
SCrew.
3.3 Explain the definition of torque wenches and the torque
formul a.
3.4 Anal yze the abreviation of torque value (Standard and
nmetric).
In.1b. N . et er
Ft. Ib. N. MII.
3.5 Expl ai n and denonstrate vari ous type of torque w enches.
Def | ecti ng Beam
Aick type
O al gauge
Dgital
3.6 Denonstrate how to adjust and use torque wenches
properly. Explain howto check the wenches for accuracy.
3.7 |dentify and discuss the difference between torque and
t ensi on.
The friction factors.
3.8 Defi ne and denonstrate the method call "Torque Turn".
3.9 Exlol ain the inportance of a torque sequence specially on
cyl i nder head.

TQPic 4 THfr Rjff *< Dill Bits
_ The student wll learn how to recognise the type of drill
bits, taps and dies. They will learn howto use it and how to take
care of those tools. The student wll also learn how to recogni ze
the type of thread repair kits and how to use it.

Learning Activities
4.1.0 Drill Bits
4.1.1 Explain the drill bits material and construction.

4.1.2 Explain the major parts of the drill bits.
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'V LEARN NG ACTI VI TI ES

4.1.3

N
MONN N
o O N W

4.3.2

4.3.3

Explain the drill bits size.
Nunmber drill bits
Letter drill bits
Fraction drill bits

EX?Iain the difference between high and |ow speed drill
its.

Expl ain how lubricant is inportant when drilling hol es.
Explain how to drill hole properly by using a center
punch.

Explain how to re-center a hole with a chisel.

Expl ain how to sharpen a drill bits.

Poi nt angl e
Li p cl earance
VWb cl earance

Taps and di es
Explain the need for taps and di es.

Expl ai n and denonstrate various type of tap.
Taper tap

Plug tap

Bottomng tap

Machi ne screw tap

Pi pe tap
Expl ain and denonstrate how to thread a drilled hol e.
Expl ai n and denonstrate different type of dies.
Explain the procedure for threading with die.

Define the thread term nol ogy:
ONCand NC

O NPand NP

NTPand NP S
Expl ain and denonstrate thread gauges.
Helicoil and Keen sert
Expl ain the purpose of helicoil and keen sert.

D stinguish the difference between helicoil and keen
sert.

Denonstrate how to install helicoil and keen sert.
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XV LEARM M5 ACTI M TI ES

4.3.4 D stinguish the major advantage and disadvantage of
helicorl and keen sert.

Topic 5 Fasteners

_ The student wll learn the inportance of fasteners and they
wll learn how to recognize different type of fasteners.

Learning Activities

51 Expl ain why fasteners are wi dely used.

5.2 Define the different type and quality of fasteners.
5.3 Expl ain the difference between bolt and capscrew.

54 Explain the difference between rolled and cut thread.
55 Expl ain the major type of threads.

UNCand UHF
UNEFand UNPT

5.6 Defi ne the nmechani cal advantage by using coarse and fine
t hr eads.
57 Explain the different ways to identify cap screws.
The | ength
The di anet er
The t hread
The grade
5.8 Explain different types of nuts and their functions.
59 Explain different types of washers and their functions.
5.10 Explain different types of set screws and their
functi ons.
5.11 Explain different types of keys and keyways and their
functi ons.
5.13 Explain different types of pins and their functions.
Tooic 6 Measuring Instrunents
The student will |earn how to recogni se the type of neasuring
i nstrunents used in the heavy equi pnent trade. They will |earn how

to use themand how to take care of these expensive tools.
Learning Activities
6.1.0 Feel er Gauges

6.1.1 Explain the function of feeler gauges.
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IV LEARN NG ACTI M TI ES:

6.1.2

6.1.3

6.1.4

6.2.0
6.2.1
6.2.2

6.2.3
6.2. 4

6.3.0
6.3.1
6.3.2

6.3.3
6.3.4

6.4.0
6.4.1
6.4.2

6.4.3

Expl ain and denonstrate different type of filler gauges.

St andard gauges
St epped gauges
Wre gauges etc...

Explain how to take care of feller gauges to keep it
accur at e.

Explain and denonstrate how to use different feller
gauges.

M croneters
Explain the function of mcroneters.
Explain and denonstrate different type and parts of
mcrometers.
| nsi de mcroneters
Qut si de m croneters
Depth mcroneters
Expl ai n and denonstrate how to use different m croneters.

Expl ain and practice on how to read standard and netric
m croneters properly.

Explain how to take care of mcronmeters to keep it
accur at e.

O al |ndicator
Explain the function and the need of dial indicators.

Explain and practice on how to read and pre load dial
i ndi cators properly.

Expl ain and denonstrate different dial indicator bases.

Explain how to take care of dial indicators to keep it
accur at e.

Cal i pers
Define the function and the need for cali pers.

Explain the different type of calipers.
| nsi de cal i per
Qut si de cal I per
Ver ni er cal i per
Tel escopi ¢ gauge

Expl ain and denonstrate different vernier calipers.
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IV LEARN NG ACTI M TI ES:

6.4.4 Expl ain and practice on how to read standard and netric
vernier calipers properly.

6.4.5 Explain howto take care of calipers to keep it accurate.

Topic 7 WHMI.S

The student wll learn the regulations of the Wrkplace
Hazardous Material Information Systemin place in Canada. They w ||
| earn how to recogni ze the hazardous material and the |abel system

Learning Activities

7.1 Interpret the definition of WH MI.S.

7.2 Explain the WH MI.S. regulations and the manuf act urer,
enpl oyer and the enpl oyee responsibilities.

7.3 Describe the WH M1.S. synbol .

7.4 Explain the structure of WH MI.S.

The supplier |abels
The work place |abels

7.5 Describe the different class of hazardous nmaterials and
their synbol s.
7.6 Explain the MS.D.S. (Material Safety Data Sheet)

The 9 sections of the MS. D. S
The location of the MS. D.S. at the work pl ace.

Topic 8 fife gafetT

The student will learn how to recognise the type of fire and
how to prevent it. They wll learn the type of fire extinguishers
and how to use it. They will also learn the parts and operation of
fire suppression systemused as on heavy equi pnent.

Learning Activities

8.1 Expl ain the conponents of a fire.
8.2 Explain the classification of fire.
8.3 Explain Sault College Fire safety plan.

peration of the fire alarm

Bui | di ng evacuation in case of fire
Fal se al arns

Fire drill

8.4 Identify the location of fire fighting equi pnment in the
H E D area.
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'V LEARN NG ACTI M TI ES:

10. 4 Locate and identify fork truck controls and instrumnents.

10.5 Establ i sh safe operating practices.

10. 6 List pre-operative and daily inspection and nai nt enance
procedur es.

10. 7 Establish safe and correct procedures for installing

chains and slings.
10. 8 Interpret the law and their responsibilities.
Topic 11 Shoo Safety
Learning Activities
11.1 D scuss the potential health and safety hazards.

11.2 Locate and identify energency safety equipnment and safe
handl i ng procedures.

11. 3 Establ i sh desirabl e shop housekeepi ng practi ces.
Topic 12 Hand Tool s

Learning Activities

12. 1 Nane different hand tools and power tools used in the
repair of heavy equi pnent.

12. 2 Identify different hand tools used in the repair of heavy
equi prent .

12. 3 Expl ain the correct and safe use of hand tool s and power
t ool s.

12. 4 Select the correct tools necessary to test, renove,

repl ace, adjust and assenbl e conponents.
12.5 Identify hand and power tools in unsafe condition.
Topi ¢ 13 Shop Equi prent and Cl —ni ne Met hods
Learning Activities
13.1.0 Shop Equi prrent

13.1. 1 Name shop equi pnent required for the service and repair
of heavy equi prent.

13.1.2 Identify shop equiprment used for the service and repair
of heavy equi pnent.
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13.1.3 Explain the safe and correct procedures required when
usi ng and mai ntai ni ng shop equi pnent.

13.2.0 d eani ng Met hods
13.2.1 Narme different cleaning nethods.
13.2.2 Describe different cleaning nethods.

13.2.3 Establish safe and correct cleaning procedures.

Topic14fingj ffl* Fundanental s

_ The student wll |earn basic engine operation and types. They
will also learn the different applications of those engine types.

Learning Activities

14. 1 A ve a short history on engine devel opnent.

14. 2 Explain the difference between internal and external
conbusti on engi nes.

14. 3 Descri be basic engi ne term nol ogy.

14. 4 Expl ai n engi ne cycl es.

14.5 Explain the el enents of engines.

14. 6 Descri be the difference between rotary and reciprocating
engi nes.

14. 7 Descri be and discuss the different engine arrangenents.

Topic 15 Engine daaaification

The student wll be able to establish the advantages and
di sadvant ages bet ween spark and conpression ignition engi nes. They
wll be able to nane the different engine classifications and their
pur poses.

Learning Activities

15.1 Define the two basic use of engines.
Stationary equi prent
Mobi | e equi prent

15.2 Define the main difference between spark and conpression
I gnition engine. _
Met hod of supplying fuel
Conpression ratio
Design of engine parts
Q ade of fue
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15.3 Define the different way to classify engines.
By cycle By cooling system
By ignition nethod By val ve arrangenent
By cylinder arrangenent By D spl acenent
By engi ne speed

15. 4 Explain the definition 'Bore’ 'Stroke' 2D spl acenent and

their relationship to power devel oprent.
15.5 Explain the definition 'Conpression ratio'.
ToPiC 16 Engine Qyrfrgfagt and Canshaft

The student wll be able to recognize the principal parts of
a crankshaft, a canshaft and their functions. They will be able to
find the T.D.C on an engine and the relationship between engine
crankshaft/canshaft timng in the engine cycle.

Learning Activities
16.1.0 O ankshaf t
16. 1.1 Expl ai n and di scuss the five functions of the crankshaft.

16. 1.2 Define and describe the principal parts of a crankshaft
and their functions.

16. 1.3 Explain and discuss crankshaft arrangenents and it's
effect on the engine.

16.1. 4 Explain special crankshaft arrangenents |ike offset
crankshaft throws.

16.1.5 Expl ai n and di scuss crankshaft fati gue.
16.1.6 Expl ai n and di scuss the maj or crankshaft fail ures.

16. 1.7 Expl ai n and denonstrate howto find top dead center of an
engi ne w thout using special tools.

16.2.0 Canshaf t
16.2.1 Expl ain and di scuss the four main canshaft functions.

16.2.2 Expl ain and describe the principal parts of a canshaft
and their functions.

16.2. 3 Expl ai n and di scuss the different canshaft |obe and their
effect on the engi ne perfornance.

16. 2.4 Expl ai n and di scuss the naj or causes of canshaft wear and
failures.



- 11 -
HEAVY EQU PMENT DI ESEL HED 101
Heavy Equi prent | theory
IV LEARN NG ACTI VI TI ES

16.3.0 O ankshaft and Canshaft Ti mng

16.3.1 Explain and denonstrate the relationship between the
crankshaft and canshaft timng.
Two stroke cycle engine
Four stroke cycle engine

16. 3.2 Explain on-engine crankshaft and canshaft timn
arrangenent and the location of the pistons in a four an
si x cylinder engine.

Topi c 17 Stinyjiti- Bearing

The student wll be able to list the different engine bearings
and their applications. They wll be able to list the different
material and describe the principal characteristic of the engine
beari ngs.

Learning Activities

17.1 Explain the difference between bushing and beari ng.

17.2 Explain the bearing |ubrication wedging action

17.3 Explain different bearing construction and discuss their
appl i cati ons.

17. 4 Expl ain and di scuss the engi ne bearing requirenents.

17.5 Explain the two nost popular type of bearing |ocks and
di scuss their applications.

17.6 Expl ain and di scuss the inportance of the bearing crush
and bearing spread..

17.7 Explain the early signs of bearing failure and how to
recogni ze it.

17.8 Expl ain and denonstrate how to install a crankshaft and
it's bearings properly.

17.9 Explain the two different types of connecting rod
bi g- ends.

Topi ¢ 18 crankshaft Bal anci ng Force and Fl ywhee

The student wll be able to list the different engine
crankshaft balancing forces and their effect on the engine
performance. They wll be able to describe the function and the

operation of an engine flywheel.
Learning Activities

18.1.0 Engi ne bal ancers and Danpers
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18.1.1 Expl ai n the unbal ancing forces in an engine and di scuss
their effect.
Inertia force
Centrifugal force

18.1.2 Explain and denonstrate the different type of engine
crankshaft bal ancers.
Bal ancer shaft
Lanchest er bal ancers

18.1.3 Expl ai n_how the engi ne bal ancers cancel the unbal anci ng
force of an engine.

18.1. 4 Explain the causes and the effects of vibration on the
crankshaft.

18.1.5 Expl ain and denonstrate the different type of vibration
danpers and discuss their different application.
Vi scous type
Rubber type

Spring type
18.2.0 Engi ne flywhee
18.2.1 Explain the three najor function of a flywheel.

18. 2.2 Expl ai n and di scuss the two other function of a flywhee
on certain engine.

18.2.3 Explain and denmonstrate how to inspect and service an
engi ne flywheel .

18.2.4 Expl ai n and di scuss the proper installation of an engi ne
f1 ywheel .

Topic A9 Engine Liners and Cylinders Bores

The student will be able to describe different cylinder liners
and their application They wll be able to perform the proper
cylinder liner and bore neasurenent.

Learning Activities

19.1 Explain the different types of cylinders.

19. 2 Explain and discuss the liner construction and their
appl i cation.

19.3 Explain the difference between the dry and wet |Iiner.

19. 4 Explain the difference between the slip-fit and the

interference |iner.
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19.5 Explain and denonstrate cavitation and corrosion effect
on |iners.

19.6 Expl ain and denonstrate how to deglaze a |iner properly.

19.7 Expl ain the inportance of neasuring the liner protrusion

and denonstrate how to do it properly.

19. 8 Explain how to neasure liner wear and discuss the major
liner failures.

Topic 20 Bncrine Pistons

The student wll be able to describe the function of the
engine piston and list the najor part of the piston. They wll be
able to performthe proper piston neasurenent and anal yze causes of
pi ston failures.

Learning Activities

20.1 Describe the piston function in an engine.
20. 2 Expl ain and describe the major piston parts.
20. 3 Describe the major piston requirenents and design.
20. 4 D scuss different piston designs and their applications.
20.5 Explain the piston materials and constructi on.
20.6 Explain the piston cooling requirenents and different
nmet hod of cooling piston.
20. 7 Expl ain and discuss different piston pin designs.
20. 8 Expl ain and di scuss the special piston designs.
QO oss head pistons
Vari abl e conpressi on pi stons
20.9 Expl ai n and di scuss naj or piston failures and the causes.
20. 10 D scuss how to prevent piston fail ures.
20. 10 Explain and denonstrate how to neasure and repair

pi st ons.
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Topic 21 Engl!)* Piston R ngs

- The student wll be able to describe the function of the
eBP|ne piston rings and list the major types of rings. They wll be
a

e to performproper piston rings nmeasurenents and anal yze causes
of piston ring failures.

Learning Activities
21.1 Expl ain the function of piston rings.

21.2 Expl ain and denonstrate the major type of piston rings.
Conpr essi on R ngs
Ql control piston R ngs

21.3 Explain various piston ring requirenents.

21. 4 Explain the different nmaterials used in the construction
of piston rings.

21.5 Explain and discuss the different piston rings end
joints.

21. 6 Discuss the different piston ring arrangenent in
di fferent engi nes.

21. 7 Explain and denonstrate the proper piston ring
installation and neasurenents.

21.8 D scuss the nmajor piston rings failures and on their
causes.

21.9 D scuss how to prevent piston ring fail ures.

Topi ¢ 22 Engi ne Cylinder heads

- The student wll be able to describe the function of the
engi ne cylinder head and list the major parts. They wll be able to
?erforn1the proper neasurenents and anal yse causes of cylinder head

ai | ures.

Learning Activities

22.1 Expl ai n and describe the different type of cylinder heads
encounter on di esel engines.

22.2 Explain and describe the nost comon cylinder head
failures and probl ens.

22.3 D scuss the easiest way to detect and prevent cylinder
head fail ures.
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22. 4 Expl ain and describe the Froper way to service cylinder
heads using different tools.
Val ve spring conpressor
Magneti c crack detector
Chem cal crack detector
Pressure nethod of crack detection
Straight edge and feel er gauge

Topic 23 Intake and Exhaust val ves

_ The student wll be able to describe the function of the
i ntake and exhaust valves in a diesel engine. They will be able to
perform the proper neasurenent, and service of the valves and
anal yze causes of valves failures.

Learning Activities

23.1 Explain the function of intake and exhaust in the nodern
di esel engi ne.

23.2 Describe and explain the types of intake and exhaust
val ves.

23. 3 Expl ai n naj or val ve parts term nol ogy.

23. 4 Explain and discuss the valve construction and
requirenent in different applications.

23.5 Expl ai n and descri be how the val ves are cool ed.

23.6 Expl ai n the construction and the function of val ve seats.

23.7 Explain the construction and the function of valve
gui des.

23.8 Expl ain and di scuss the najor valve failures.

23.9 D scuss how to prevent valve fail ures.

23.10 Expl ain and denonstrate the special tools required to
servi ce val ves, valve guides, valve seats.

23.11 Expl ai n and descri be how t o servi ce val ves, val ve gui des,
and val ve seats.

23.12 Expl ai n the function and the operation of val ve rotators.

23. 13 Explain the function and the type of valve seal and

shield. Explain the difference between valve seal and
val ve shi el d.
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Topi ¢ 24 Engi ne Conbust ?"" t-fr«Tnhs,

The student will be able to describe the function of different
conbusti on chanber and list the najor type of conbustion chanbers.

Learning Activities

24. 1 Explain the inportance of the conbustion chanber for
proper engi ne performance and fuel econony.

24. 2 Explain different type of conbustion chanbers.
en or direct conbustion chanber
osed or indirect conbustion chanber
M type conbusti on chanber
Energy cell, etc....

24. 3 Explain different open conbustion chanbers, also the
advant ages and di sadvant ages.

24. 4 Explain different closed conbustion chanbers, also the
advant ages and di sadvant ages.

_ The student w il be able to describe the function of engine
oil and understand the classification acronyns. They wll be able
to describe the reasons for different oil viscosity and quality.

Learning Activities

25.1 Explain the four main function of the engine oil and
review the |ubrication wedgi ng action.
25.2 Explain the basic transformation of crude oil through
refineries.
25.3 Expl ain and di scuss the oil ratings and cl assifications.
S AE Rating
A P. I Rating
MI.L Ratin _
Manuf acturer Rating
ASTM Rating
25. 4 Expl ain and di scuss the oil viscosity.
Monogr ade
Mul ti grade
25.5 Expl ai n and di scuss the oil additives and their purposes

I N modern engine oil.
25.6 Descri be the major oil contam nants.

25.7 D scuss the oil contam nation prevention.
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Topic 26 Bi WP" Lubrication System

~The student wll be able to describe the function of different
| ubrication and lubrication filtration system They wll be able to
list the nmaor part of the lubrication and the |lubrication
filtration systens and understand the inportance of those systens.

Learning Activities

26.1 Explain and describe the different type of [lubrication
syst ens.
Qrculation Splash System
Internal Full Feed and Spl ash
Full Internal Force Feed

26. 2 Expl ain and describe the different |ubrication punps.
External gear type
Internal CGear Type
Rot or Type

26. 3 Explain and describe the function and need of scavenge
punps in large diesel engine.

26. 4 Explain how to inspect and service |ubrication punps.
26.5 Explain and describe the different lubrication filters.
26. 6 Expl ain and di scuss the degrees of filtration (M cron)
26. 7 Expl ai n and describe the different |lubrication filtration
syst ens.
pass System
unt System
Full Fl ow System
26. 8 Explain and describe different auxiliary filtration
systens and their needs.
26.9 Expl ai n and describe the different |ubrication val ves and
their functions in the lubrication system
26. 10 Explain the different oil coolers and their functions in
the lubrication system
26. 11 Explain and describe the prelub system function and

operati on.
Topi ¢ 27 Engi ne Gooling System
The student will be able to describe the function of the

engi ne cooling system They will be able to list the major parts of
the systemand their functions.
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'V LEARN NG ACTI VI TI ES:

27.1

27.2

27.3

27.4

27.5

27.6

27.7

Learning Activities

Explain the inportance and the functions of a cooling
systemin nodern diesel engine.

Explain and describe the different type of cooling
syst ens.

Ar (bolin?_systenw

Li quid Cooling System

Expl ai n and di scuss the advantages and di sadvant ages of
t hose cooling systens.

Expl ai n and describe the different type of |iquid cooling
Syst ens.

en Type

ose Type

Expl ai n and describe the major parts of a liquid cooling
system

The radiator and radi ator cap

The circul ating punp

The cooling fan

The wat er | acket

The cool ant conditi oner

The heat exchanger

The t her nost at

The cool i ng hoses

The cool ant
Expl ain and describe different fan drives.

The vi scous type

The air clutch type

The vari abl e speed type
The el ectronagnetic type

Expl ai n and descri be the shutter function and operation.

Topi c 28 Bearinoa and Seal s

28. 1.
28. 1.
28. 1.
28. 1.
28. 1.
28. 1.

Learning Activities
Beari ngs
Nane different types of bearings.
Describe their characteristics and construction.

0

1

2

3 Explain their function and operation.

4 Conpare their operating characteristics.
5

Anal yze bearing failures.
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IV LEARN NG ACTI VI TI ES

28.1.6
28.1.7
28.1.8
28.1.9
28.1.10
28.1.11
28.2.0
28.2.1
28.2.2
28.2.3
28.2. 4
28.2.5
28.2.6

Det erm ne saf e and correct bearing adj ust ment procedures.

Determne safe and correct bearing renoval, inspection
and installation techni ques.

Explain load forces on bearings.

Determne correct oils and greases required for bearings.
Howto sel ect the correct tools when working on bearings.
Establ i sh general naintenance required for beari ngs.
Seal s

Nanme different types of seals.

Describe their classifications and construction.
Explain their function and operation.

Conpare their operating characteristics.

Anal yze seal fail ures.

Establ i sh safe and correct seal renoval and installation
procedur e.

Topic 29 (Cears and Gear Ratio's

29.
29.

29.
29.
29.
29.
29.
29.

29.

1.

N

Learning Activities
29.1.0

1
2

= O O U1 b~ W

Gears
Nanme the different types and classifications of gears.

Describe the characteristics and construction of the
different types of gears.

Expl ain the function and operati on of each type of gear.
Conpare the operation of different types of gears.

Sel ect correct lubricant for different gear sets.
Expl ai n gear term nol ogy.

Gear Ratio's

Perform cal cul ations applied to nechanical advantage,
sinple gear ratio and conpound gear ratio.

Expl ai n and di scuss torque and speed ratio's.
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Topic 30 Qutches

Learning Activities

30.1 Nane the different types and cl assifications of clutches.
30. 2 Explain the characteristics and construction features.
30.3 Describe the function and operati on.
30.4 D stinguish the differences between types of clutches.
30.5 Conpare the difference of each type of clutch.
30.6 Nane the different types of clutch control mechani sns.
30.7 Describe the characteristics and construction of each
control nechani sm
30.8 A% Expl ain the operation of each control mechani sm
B) Conpare the operation of each control mechani sm
30.9 Establ i sh safe and correct clutch adjustnent procedures.
30. 10 Qutline a step by step trouble shooting procedure.
30. 11 Explain the significance of correct clutch adjustnent.
30. 12 Expl ai n the consequences of incorrect clutch adjustnent.
30. 13 Anal yze clutch failures.

Topic 31 Manual Transm ssions

Learning Activities

31.1 Nanme the types and classifications  of nanual
t ransm ssi ons.

31.2 Describe the characteristics and construction of each
transm ssion type.

31.3 Explain the function and operation of each transm ssion
type.

31. 4 Conpare the different transm ssions.

31.5 Explain the power flow and operation of the internal

wor ki ng conponent s.

31.6 Describe lubrication oil flow in the different
transm ssi ons.
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|V LEARN NG ACTI VI Tl ES:

31. 7 Explain the significance of transmssion oil |evels and
oi | grades.
31.8 Expl ain the purpose of interlocks and detents.

Tonic 32 Manual Transm ssion Control Mechani sns

Learning Activities
32.1 Nanme the types of transmssion control nechani sns.

32.2 Describe the characteristics and construction of
transmssion control nechani sns.

32.3 Explain the function and operation of transm ssion
cont rol mechani sm

32.4 Conpare the function and operation of each transmssion
control nechani sns.

32.5 Establish a safe and correct adjustnent procedure.
Tonic 33 Dniversal Joints And Constant Velocity Joints

Learning Activities

33.1 Narme the different types.

33.2 Describe their construction and characteristics.

33.3 Explain their function and operation.

33.4 Conpare the different operating characteristics of each.

33.5 Describe the safe and correct nethod on the renoval,
service and installation procedures.

33.6 Anal yze conponent fail ures.

33.7 Establ i sh nai nt enance and service intervals.

33.8 Explain the function and operation of slip joints.

33.9 Explain the function and operation of centre support

beari ngs.
Topic 34 Drivelines
Learning Activities

34.1 Nane the different classifications types of drivelines
and their conponents.
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'V LEARN NG ACTI M TI ES:

34.2 Describe the construction and application of each.
34.3 F§Bgain the function and operation of each driveline
34. 4 Conpare the different types of drivelines.

34.5 Expl ain the purpose of driveline bal ance.

34.6 Describe driveshaft bal ance procedure.

34.7 Explain the reason for driveshaft phasing.

34.8 Descri be the nethod of driveshaft phasing.

34.9 Explain the need of driveline angles.

34.10 Interpret driveshaft angularity checks.

34.11 Identify incorrect driveline alignment.

34.12 Anal yze conponent fail ures.

Topic 35 Differentials

Learning Activities

35.1 Nane the nain conponents of a sinple differential.

35.2 Name the different classifications of differentials.

35.3 Descri be the function and operation of each differential .

35.4 Conpare the different operating characteristics of each
differential.

35.5 Describe the safe and correct renoval, disassenbly,
I nspecti on, servi ce, adjustment and installation

pr ocedur es.
35.6 Explain and discuss axle and differential termnol ogy.
Topic 36 ftal* Mfl ffl**»'mftl C'ntr?! gygtrng
Learning Activities
36.1 Nane the different types of control systens.

36. 2 Explain the characteristics and construction of each
control system

36. 3 Describe the function and operation of each traction
control devi ce.
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Topic 37

Traction Controls

Learning Activities

37.1
37.2

37.3

37. 4

Topic 38

Nanme the different types of traction controls.

Explain the characteristics and construction of each
traction control device.

Describe the function and operation of each traction
control device.

Conpare the different operating characteristics of each
traction control device.

Inter-Axle Differentialll

Learning Activities

38.1
38.2

38.3

38.4
Topic 39

Explain the purpose of a inter-axle differential,

Describe the operating characteristics and construction
of a inter-axle differential.

Explain the function and operation of a inter-axle
differential.

Define "wheel spin-out”.

Wheel Planetary Drives

Learning Activities

39.1
39. 2

39.3

Expl ai n the purpose of wheel planetary drives.

Describe the characteristics and construction of whee
pl anetary drives.

Expl ain the operation of wheel planetary drives.

V. EVALUATI ON METHODS:

HED 101 assessnent is based on regularly tests and assignnents.
At t endance and homework checks are recorded and used as an aid for
counsel | i ng.
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The followi ng grades will be assigned.

A+  (>90%  (MNurerical Equivalent 4.0) - Consistently Qutstanding
A (85-90% (MNumerical Equivalent 3.75)- Qutstanding Achievenent
B (75-84% (MNunerical Equivalent 3.00)- Consistently Above

Aver age Achi evenent
C
R

(65-74% (Nunerical Equivalent 2.00)- Satisfactory or
Accept abl e Achi evenent

(<65% (Nunerical Equivalent 0.00)- Repeat - Objectives of
course not achieved and

course mnust be repeated

CR - Credit exenption

X - Atenporary grade, limted to situation with
ext enuating circunstances, giving a student
additional tine to conplete course requirenents.

Your Senester Theory Letter Gade will be conprised of:
- 80% of Senester Theory Exam Average
- 20% of Senester Theory Assignment Average

A 65% Average of the total senmester exam and assignnent nust
be achieved to receive a passing grade in Heavy Equi prent D esel

Theory.
A student can not rewite a test to inprove his mark.

If a test is mssed by a student, wthout a good reason, an
"I nconpl ete" grade is allotted.

VI. REQUI RED STUDENT RESOURCES:

Text books:
Di esel Fundanentals (Second Edition) - Thiessen/Dales
Di esel Equi pnent | - Schul z

VI1. ADDI TI ONAL RESOURCE MATERI ALS AVAI LABLE IN THE COLLEGE
LI BRARY:

See Attached Li st
Periodi cal Section

Suggested list of periodicals in the Library which are of
interest to Heavy Duty Equi pnent Students:

Heavy Construction News

Engi neering & Contract Record
Nor t hern Logger

Construction Methods & Equi prent
Di esel Equi pnment Superi nt endent
Hydraul i cs and Pneumatics



- 25 -
HEAVY EQU PMENT DI ESEL HED 101
Heavy Equi prent | theory

Power

Bus and Truck Transport

Mot or

EM (Heavy Duty "Equi prent Mint enance")
Mot or Truck

D esel and Gas Turbi ne Progress
Audi ovi sual Section (Library Film Strip/ Cassette Mdul es)

TJ 02a The crawl er Tractor (perator Famliarization
TJ 02b Wrking The Gaw er

TJ 03 Qumm ns Aner oi ds

TJ 04 Qummns Dal Indicator Tune-up

TJ 05 Qummns Piston R ngs

TJ 06 Qumm ns PTD Fuel 1njection

TJ 07 PTG AFC Theory and Qperation

TJ 08 D esel Truck H story

TJ 09 Qumm ns Professional Driver Techni ques

TJ 010 Drive Line Aignnent
TJ 011 Driving Wth "Skid-Trol "
TJ 012 I ntroduction To D esel
TJ 013 H gh Energy Ignition
TJ 014 St opnaster Brake Troubl eshooti ng
TJ 015 Qls For The 70's
TJ 016 Theory and peration of Huid Drive
TJ 017 VE Punp (peration
VI1. SPEQ AL NOTES:
Hgh Top Safety Boots (CSA Approved)
Safety 3 asses (CSA Approved), Inpact on Prescription Lenses

Col oured Pencils (red, blue, green, yellow

Students with speC| al needs (eg pk}y3| cal I |én t atg |Ior1[s vi sual

ai rnent s ai rne earn isabilities)  are
éfné)buﬁ édU¢b06| rseaeé\fe%nﬁheeal CohgroBEl bySt koneodesei asl fielhEhn
deensnpecassary to nmeet the need of the st udents



