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I. 
Catalog Information

AUTO 94A 
Principles of Four Stroke Cycle Gas and Diesel Engines
5 Units

Prerequisites: Automotive Technology 50B and approved Automotive Technology Course Sequence Contract

Advisories: English Writing 100B and Reading 100 (or Language Arts 100), or English as a Second Language 24 and 72 (or English as a Second Language 4); Mathematics 101

Ten hours lecture-laboratory per week

One hundred twenty hours lecture-laboratory per quarter

Shop operations specific to engine repair and rebuilding including safety and hazardous waste management. Emphasis on theory, diagnosis, disassembly, cleaning, inspection, and failure analysis.


II. 
Course Objectives

The student will:

A.
Demonstrate safe work habits and employ best management practices for hazardous wastes

B.
Apply principles of machining rebuilding operations.

C.
Measure engine parts using micrometers, dial indicators, and bore gauges.

D.
Identify fasteners and repair threads.

E.
Apply engine theory including lubricating and cooling systems to engine diagnosis.

F.
Diagnose engine condition.

G.
Disassemble engines and sub-assemblies.

H.
Select and utilize appropriate parts cleaning processes.

I.
Perform failure analysis and determine cuases of engine failure.

J.
Inspect valve train components, determine wear limits and appropriate service procedures.

K.
Inspect short block components, determine wear limits and appropriate service procedures.


III. 
Essential Student Materials

A.
Basic tool set

B.
Shop clothing, safety glasses and work shoes


IV.
Essential College Facilities

Automotive machine shop laboratory


V.
Expanded Description:  Content and Form

A.
Safety and hazardous waste management

1.
Lifting hazardous

2.
Accidents during installation

3.
Substance abuse in the workplace

4.
Safety guidelines

5.
Handling hazardous materials

B.
Machining principles

1.
Machining processes

2.
Tool materials

3.
Cutting tool glossary

4.
Single point tools

5.
Milling cutters

6.
Drills, reamers and other drilling tools

7.
Grinding and honing

8.
Speeds and feeds

9.
Machine installation and set-up

10.
Correcting alignment between centers

11.
Tramming spindles

C.
Measuring t ools

1.
Understanding specifications and tolerances

2.
Calculating thermal expansion

3.
Comparing units of measurement

4.
Using micrometers

5.
Making transfer measurements

6.
Using dial indicators

7.
Using dial bore gauges

8.
Using vernier calipers

9.
Checking alignments

10.
Measuring surface finishes

11.
Measuring thicknesses of castings

D.
Fasteners

1.
Determining the strength of fasteners

2.
Comparing clamping force and torque

3.
Identifying threads

4.
Using pipe threads and fittings

5.
Removing broken fasteners

6.
Installing helicoils

7.
Removing broken tools

E.
Engine theory

1.
The four-stroke cycle

2.
Compression ignition engines

3.
Valve timing and camshafts

4.
Valve train configurations

5.
Valve lifters and lash compensators

6.
Engine oiling

7.
Engine oils

8.
Engine measurements

9.
Fits and clearances

10.
Cooling system operation

11.
Combustion efficiency

F.
Engine diagnosis

1.
Looking for signs of engine war

2.
Checking the block assembly

3.
Testing power balance

4.
Testing compression

5.
Testing cylinder leakage

6.
Checking valve timing

7.
Testing manifold vacuum

8.
Testing exhaust back pressure

9.
Diagnosing engine noises

10.
Measuring exhaust gas pressure

11.
Testing engine oil pressure

12.
Testing cooling systems

G.
Engine disassembly

1.
Hints for disassembly in the chassis

2.
Disassembling cylinder heads

3.
Numbering connecting rods

4.
Ridge reaming

5.
Removing piston and rod assemblies

6.
Removing the timing chain and sprockets

7.
Removing the crankshaft

8.
Removing cams and lifters  from pushrod engines

9.
Removing camshaft bearings

10.
Removing oil plugs and core plugs

H.
Cleaning engine parts

1.
Using solvent and cold solutions

2.
Cleaning in hot tanks

3.
Degreasing in ovens

4.
Using airless shot blasters

5.
Bead blasting

6.
Small parts tumbling

7.
Using hand and power tools

8.
Removing rust and scale

9.
Working under regulations

I.
Inspecting valve training components

1.
Determining valve guide wear

2.
Checking valves

3.
Testing valve springs

4.
Inspecting the camshafts, lifters, and followers

5.
Checking timing chains and gears

6.
Inspecting rocker arms and pushrods

7.
Checking cylinder head castings

J 
Inspecting engine block components

1.
Measuring cylinder wear

2.
Measuring piston clearance

3.
Checking piston clearance

4.
Checking pistons

5.
Checking piston pin clearances

6.
Checking cylinder block flatness

7.
Measuring main bearing bores

8.
Checking the crankshaft

9.
Measuring connecting rod bores


VI.
Assignments

A.
Reading from text and handouts

B.
Lab assignments per expanded National Automotive Technology Education Foundation (NATEF) task list

C.
Lab journal


VII. 
Methods of Evaluating Objectives

A.
Lab assignments per task list

B.
Objective examinations covering lecture units

C.
Objective final examination

D.
Lab journal

E.
Attendance per department policy


VIII. 
Text and Supporting References

A.
Text:

Lewis, W.G. Automotive Machining and Engine Service. Engine Books, 2001.

