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DE ANZA COLLEGE

APPLIED TECHNOLOGIES DIVISION

COURSE OUTLINE


Degree Applicable

AUTOMOTIVE TECHNOLOGY 64
Effective Quarter Fall 2003


I.
Catalog Information

AUTO 64
Automotive Machining and Engine Repair
9 Units

Advisories: Automotive Technology 50A and 50B; 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.

Nine hours lecture per week

One hundred eight hours lecture per quarter

Repair and rebuilding of engine cylinder heads and block components, engine assembly and testing. Includes theory, diagnosis, disassembly, cleaning, inspection and failure analysis. Preparation for Automotive Service Excellence (ASE) examinations for areas A1 and M1, M2, and M3.


II.
Course Objectives

The student will:

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

B.
Identify fasteners and select methods of thread repair

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

D.
Select appropriate parts cleaning processes

E.
Perform failure analysis of engine parts

F.
Inspect castings and forgings for cracks

G.
Inspect engine components, determine wear limits and appropriate service procedures

H.
Review methods of straightening and resurfacing cylinder heads

I.
Compare and select methods of correcting camshaft and bearing alignments

J.
Inspect cylinder head and block decks

K.
Restate methods of resurfacing decks

L.
Describe procedures for reconditioning cylinders, connecting rods, crankshafts, camshafts and other components

M.
Analyze sequences and methods of engine assembly


III.
Essential Student Materials

Safety glasses for shop demonstrations


IV.
Essential College Facilities

Automotive machine shop laboratory


V.
Expanded Description: Content and Form

A.
Measuring tools

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

B.
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

C.
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

D.
Engine diagnosis

1.
Looking for signs of engine wear

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

E.
Cylinder head disassembly

1.
Hints for in-chassis repairs

2.
Using valve spring compressors

3.
Recording dimensions

4.
Keeping parts in order

5.
Removing the timing chain and sprockets

6
Removing camshaft bearings

7.
Removing oil plugs and core plugs

F.
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

G.
Inspecting valve train 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

H.
Inspecting short block components

1.
Measuring pistons and cylinder wear

2.
Measuring crankshaft wear and checking alignment

3.
Gauging connecting rods

4.
Inspecting bearings

5.
Inspecting camshafts and followers

6.
Inspecting deck surfaces

I.
Crack detection

1.
Using dry magnetic particle testing

2.
Using wet magnetic particle testing

3.
Using dye penetrants

J.
Reconditioning valve train components

1.
Removing and replacing valve guides

2.
Knurling valve guides

3.
Fitting oversized valve stems

4.
Replacing integral valve guide

5.
Refacing valves and valve stems

6.
Grinding valve seats

7.
Cutting valve seats

8.
Installing valve seats

9.
Fitting valve seals

10.
Replacing rocker arm studs

11.
Correcting installed spring height

12.
Correcting installed stem height

13.
Refacing rocker arms

14.
Straightening aluminum heads

15.
Correcting overhead camshaft center lines

K.
Reconditioning engine block components

1.
Honing cylinders for overhaul

2.
Knurling pistons and recutting ring grooves

3.
Reboring and honing cylinders

4.
Sleeving cylinders

5.
Line boring and honing

6.
Fitting piston pins

7.
Resizing connecting rod housing bores

8.
Assembling and aligning pistons and connecting rods

9.
Regrinding camshafts and related operations

10.
Regrinding and polishing crankshafts

11.
Overhauling oil pumps

12.
Resurfacing flywheels and replacing ring gears

L.
Resurfacing cylinder head and blocks

1.
Comparing resurfacing machines

2.
General precautions

3.
Correcting v-block intake manifold alignment

4.
Determining v-block ratios

5.
Resurfacing overhead cam cylinder heads

6.
Resurfacing diesel cylinder heads

7.
Resurfacing air cooled cylinder heads

M.
Engine assembly

1.
Cleaning and deburring for assembly

2.
Assembling cylinder heads

3.
Installing core plugs

4.
Installing camshaft bearings and camshaft

5.
Installing oil galley plugs

6.
Sealing rotating shafts; the basics

7.
Fitting the rear main seal

8.
Installing the main bearings and crankshaft

9.
Setting valve timing

10.
Installing piston rings

11.
Installing piston and connecting assemblies

12.
Assembling cylinder heads to engine blocks

13.
Installing rocker arms

14.
Adjusting valves

15.
Installing the oil pump

16.
Pre-oiling the engine

17.
Hints on gaskets, seals and sealants

18.
Engine assembly checklists

19.
Attaching bellhousings


VI.
Assignments

A.
Reading from text and handouts

B.
Outside assignments


VII.
Methods of Evaluating Objectives

A.
Objective examinations covering lecture units

B.
Objective final examination

C.
Take-home assignments

D.
Attendance per department policy


VIII.
Texts and Supporting References

Text: Lewis, W.G. Automotive Machining and Engine Repair. Engine Books, 2001.

