Course Modification Sunmmary

Course Description: Theory of the construction, operation and
repair of two-stroke, four-stroke, rotary,
and di esel engines. Includes principles of
| ubrication systens, cooling systens, fuel,
and exhaust systens. This course may be used
in preparation for the Autonotive Service
Excel | ence (ASE) Al certification test.

Rat i onal e: Rewiting the course description to reflect the
| at est changes in technol ogy.
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CATALOG DESCRI PTI ON:

Di vi si on: TECHNI CAL Depart ment : AUTOMOT| VE

Course | D Nunber: AUTO 091

Course Title: ENG NE THEORY

Hour s: Lecture 3 Hours/Wek

Uni ts: 3

Course Description: Theory of the construction, operation and

repair of two-stroke, four-stroke, rotary, and diesel engines.
I ncl udes principles of lubrication systens, cooling systens, fuel,
and exhaust systens. This course may be used in preparation for
the Autonotive Service Excellence (ASE) Al certification test.
Prerequi site(s)/ Corequisite(s): None

NUMBER OF TI MES COURSE NMAY BE TAKEN FOR CREDI T: One

EXPECTED OUTCOMES FOR STUDENTS:

Upon conpl etion of this course, students will be able to:

A Conply wth personal and envi ronment al safety practices
associated with clothing;, eye protection; hand tools; power
equi prent; proper ventilation; and the handling, storage, and
di sposal of chem cals in accordance with local, state, and
federal safety and environnental regulations including, but
not limted to, the regulatory departnents such as the
Cccupational Safety and Health Act (OSHA), Bureau of
Aut onotive Repair (BAR), South Coast Air Quality Control Board
(SCAQCB), Environmental Protection Agency (EPA)

Apply know edge and skills attained to pass the Autonotive
Servi ce Excellence (ASE) National Test.

C. Conpl et e National Autonotive Technicians Educati on Foundati on
(NATEF) Task List:

Ceneral Engine D agnosis; Renoval and Reinstallation (R &

R)

a. Interpret and verify conplaint; determ ne needed
repairs. P-1

b. | nspect engi ne assenbly for fuel, oil, coolant, and
ot her | eaks; determ ne needed repairs. P-2

C. Li sten to engi ne noi ses; determ ne needed repairs.

P-2
d. D agnose the cause of excessive oil consunption,

unusual engi ne exhaust color, odor, and sound;
det erm ne needed repairs. P-2
2. Cylinder Head and Val ve Train Di agnosis and Repair
a. | nspect and test valve springs for squareness,
pressure, and free height conparison; replace as
needed. P-2

b. | nspect valve spring retainers, |ocks, and valve
grooves. P-2
C. | nspect val ve guides for wear; check valve qguide

hei ght and stemto-guide cl earance; recondition or
repl ace as needed. P-2

d. | nspect val ves; resurface or replace. P-3

e. | nspect val ve seats; resurface or replace. P-3



| V.

CONTENT:
A

f. | nspect pushrods, rocker arnms,
and shafts for wear, bending,

and bl ocked oil passages (orifices);

repl ace. P-2

g. | nspect hydraulic or mechani cal
needed. P-2

h. I nspect and repl ace canshaft drives (including gear

wear and backlash, sprocket
overhead cam drive sprockets,
tension, and tensioners). P-2

l. | nspect canshaft for runout; measure journals and

| obes for wear. P-3
J - | nspect and neasure canshaft

needed repairs. P-3

Aut onoti ve ENngi nes

ooNoTAWNE

Pur pose and | ocations of engines
Engi ne types

Spark ignition and conpression ignition

Basi ¢ engi ne systens
Fuel system

I gnition system
Lubricating system
Cool i ng system

Ot her engi ne systens

Pi st on engi ne operation

CoNoGRWNE

I nt ernal conbustion engi nes
Pi ston engi ne construction
Pi stons and piston rings
Reci procating to rotary notion
Engi ne val ves

Engi ne operation

| nt ake stroke

Conpr essi on stroke

Power stroke

Exhaust stroke

Operating the val ves
Pushrod valve train

Mul tiple cylinder engines
FI ywheel and drive plate

Englne Types and C assifications

Engi ne cl assifications

Nurmber and arrangenent of cylinders
Three cyl i nder engines

Four cylinder engines

Fi ve cyl i nder engines

Si x cyl i nder engines

V-8 engi nes

Vari abl e di spl acenent engi nes

Twel ve and si xteen cylinder engi nes
Firing order

Val ve and val ve-train arrangenents
Cl assification by cooling

Cl assification by cycles

Conparison of two cycle and four cycle engines

arm pivots
Iooseness,

repl ace as

drive belts,

bearings for

damage, out-of-round, and alignnent; determ ne



Engi n
beari
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12.
13
14
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16
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Cl assification by type of fuel

D esel engi nes

Adi abati c engi nes

Rot ary engi nes

Gas turbi ne engi nes

Wankel engine

Stratified Charge Engines

Future Autonotive Engi nes

e construction: Cylinder blocks, heads, crankshafts,
ngs

Engi ne construction

Cyl i nder bl ock

Machi ni ng the bl ock

Parts attached to an in-line block
Parts attached to a v-type bl ock
Al um num cyl i nder bl ocks

Sl eevel ess al um num cyl i nder bl ocks
Air cool ed engi ne construction
Ol pan

Gasket s

Formed in place gaskets

RTV silicone rubber seal ants
Anaer obi ¢ seal ant

Cyl i nder head

Swirl type conbustion chanbers
Di esel engi ne cylinder head

Head gaskets

Exhaust manifold

| nt ake manifold

Crankshaft

Vi bration danper

Engi ne beari ngs

Thrust bearing

Bearing | ubrication

Bearing oil clearances

Bearing requirenents

Engi ne nounts

e Construction: Pistons and Piston Rings
Connecting rod

Lubricating piston pins

Pur pose of pistons

Pi ston rings

Conpressi on rings

Ri ng shapes

Ri ng coatings

| nt er nedi at e conpressi on rings
Ol control rings

Ef fect of speed on oil control

Ef fect of engine wear on oil control
G 1 consunption

Repl acenent rings

Pi ston construction

Pi ston shapes

Pi ston cl earance

Expansi on control in pistons

Pi ston head shapes

Pi ston pin offset

and



20. Ring groove fortification

21. High performance pistons

22. Low friction pistons

Engi ne Construction: Valves and Val ve Trains
1. Purpose of valves
2 Operation of valve train
3 Driving the canshaft
4. Val ves

5. Val ve design
6. Valve cooling

7 Val ve seats

8. Valve and seat angles

9. Val ve spring attachnent

10. Valve stemoil seals

11. Rocker arns

12. Valve rotation

13. Free type valve rotator

14. Positive val ve rotator

15. Valve lifters

16. Roller tappets

17. Hydraulic valve lifters

18. Valve timng

19. Variable intake valve timng

20. High-performance canshafts
Engi ne Cooling Systens

1.  Purpose of engine cooling system

2 Col d engi ne operation

3 Li quid cool ed engi nes

4. Water jackets

5. Water punp

6. Engine fan

7 Vari abl e speed fan

8 Fl exi bl e bl ade fan

9. Drive belts

10. Electric fan

11. Radi ator

12. Expansion tank

13. Radi ator pressure cap

14. Ther nost at

15. Car heater

16. Transm ssion fluid cooler

17. Antifreeze

18. Air cool ed engi nes

19. Tenperature indicators

20. Cooling systemtroubles

Englne Lubricating Systens

Pur pose of |ubricating system

Pur pose of |ubricating oil

Properties of engine lubricating oil

O | contam nants and sludge formation

Service ratings of oil

Q1 punps

Rel i ef val ve

Engi ne oil cool er

al filter

O | pressure indicators

Ol level indicators

ROOINOTTARWNE
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12.
13.

Lubricating system service
Changing oil and oil filter

Engi ne Troubl e D agnosi s

Need for |ogical procedure

Engi ne troubl e diagnosis chart

Engine will not crank

Engi ne cranks slowly but wll not start

Engi ne cranks at normal speed but will not start
Engi ne runs but m sses

Engi ne is sluggish, stunbles, |acks power, acceleration,
or high speed performance

Engi ne overheats

Engi ne idl es roughly

Engi ne stalls

Engi ne backfires

Engi ne run-on, or dieseling

H gh | evel s of HC and CO in exhaust gas
Excessive oil consunption

Low oi |l pressure

Excessive fuel consunption

Engi ne noi ses

Englne Service: Valves and Val ve Trains

Cl eanl i ness

Val ve service

Val ve troubles

Val ve troubl e diagnosis chart

Val ve sti cking

Cl eani ng val ve stens with chem cal cleaner

Val ve bur ni ng

Val ve breakage

Val ve face wear

Val ve seat recession

Val ve deposits

Val ve lifter clearance

Pushrod engi ne with nechanical valve lifters

Free type valve rotators

Pushrod engine with hydraulic valve lifters

Ford pushrod engines with hydraulic valve lifters
Pl ymout h pushrod engines wth hydraulic valve lifters
Chevrol et pushrod engines with hydraulic valve lifters
Over head canshaft-engi ne val ve adjustnents

Jet val ve adj ust nment

Steps in conplete valve job

Renmovi ng, cleaning, and installing cylinder heads
Rocker arm stud service

Servicing rocker arm assenblies

Pushrod service

Val ve renova

Val ve i nspection

Servicing val ves

Val ve installation

Val ve gui de service

Val ve seat service

Val ve spring inspection

Installing val ve stem seals and shi el ds

Canshaft service

Servicing valve lifters



36.
K. Engin
Ri ngs

25.
L. Engi n
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Renmovi ng and installing intake manifol ds

e Service: Connecting Rods, Rod Bearings, Pistons,

Types of engine service jobs

Preparing to renove rods

Rermoving ring ridge

Rermoving and installing oil pan
Renmovi ng piston and rod assenblies
Separating rods from pi stons

Checki ng connecting rods

Checki ng pi ston pin bushings in rods
Attaching rods to pistons

Checki ng connecting rod bearing condition
Anal ysis of bearing failures

Installing connecting rod bearings
Checki ng connecting rod bearing cl earance
Checki ng connecting rod side clearance
Pi ston service

Pi st on cl eani ng

Pi ston inspection

Ri ng groove repair

Sel ecting new pi stons

Fitting piston pins in pistons

Checki ng rod and pi ston alignnent

Sel ecting new piston rings

Installing piston rings

Cautions on installing piston rings
Installing piston and rod assenblies

e Service: Crankshafts and Cylinder Bl ocks
Servicing crankshafts and cylinder bl ocks
Servi ci ng engi ne nmounts

Rermovi ng t he engi ne

Crankshaft and bearing service

Renovi ng mai n bearing caps

Checki ng crankshaft journals

| nspecting main bearings

Measuring main bearing clearance
Measuring crankshaft end pl ay
Installing main bearings

Repl acing rear main bearing oil seal
Renmovi ng t he crankshaft

| nspecting and cl eani ng crankshaft
Gindi ng crankshafts

Cl eani ng and inspecting cylinder blocks
Checki ng bearing bores

Li ne boring bearing bores

| nspecting cylinder walls

Ref i ni shing cylinders

Cl eani ng cylinders

Installing cylinder sleeves

Repairing cylinder block cracks or porosity
Repl aci ng expansi on core plugs
Installing thread inserts

Engi ne short bl ock

METHODS OF | NSTRUCTI ON:
The nethods of instruction wll include; classroom |ecture,

and



VI .

VI,

VI,

cl assroom di scussi on, video presentations, filnstrips, and overhead
proj ector presentations.

TYPI CAL ASSI GNMVENTS:

A Read assigned chapters and answer questions at the end of each
chapter.
Typi cal Questi ons:
1. Explain the four-stroke cycle operation of a gasoline
engi ne.
2. Explain the difference oil additives and their use.
B. Reports on a sel ected autonotive engi ne.
C. Research paper on the operation of variable valve timng
syst ens.
Students will denonstrate college | evel witing conpetency by
witing a conprehensive report on a sel ected engi ne conponent.
EVALUATI ON
A Met hods of Eval uati on:
1. Oral and witten tests
2. Graded reports
3. Conmprehensive witten final exam
Typi cal Questi ons:
a. Explain the four-cycles of the rotary engine.
b. Expl ain the purpose of hydraulic valve lifters.
B. Frequency of Eval uati on:
1. M ni mum of four (4) tests
2. M nimumof two (2) witten reports
3. One (1) final exam nation
TYPI CAL TEXT(S):
Title: Aut onoti ve ENngi nes
Aut hor : Crouse & Anglin
Publ i sher: MG aw Hil |
Dat e of Publication: 1996
OTHER SUPPLI ES REQUI RED OF STUDENTS:
1. Not ebook
2. Saf ety gl asses



