BAKER COLLEGE
STUDENT LEARNING OUTCOMES

DSL 1010 Diesel Engine Theory
4 Semester Hours

Student Learning Outcomes & Enabling Objectives

1. Examine Shop and Personal Safety.

a.
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Identify general shop safety rules and procedures.
Utilize safe procedures for handling of tools and equipment.
Identify and use proper placement of floor jacks and Jack stands.
Utilize proper ventilation procedures for working within the lab/shop area.
Identify marked safety areas.
Identify the location and types of fire extinguishers and other fire safety
equipment.
i. Demonstrate knowledge of the procedures for using fire extinguishers
and other fire safety equipment.
Identify the location and use of eyewash stations.
Identify the location of the posted evacuation routes.
Comply with the required use of safety glasses, ear protection, gloves, and shoes
during lab/shop activities.
Identify and wear appropriate clothing for lab/shop activities.
Secure hair and jewelry for lab/shop activities.
Locate and demonstrate knowledge of material safety data sheets (MSDS).

2. Identify Safe Use of Tools and Equipment.

a.

b.
C.
d

Identify tools and their usage in automotive/heavy truck applications.
Identify standard and metric designation.

Demonstrate safe handling and use of appropriate tools.

Demonstrate proper cleaning, storage, and maintenance of tools and
equipment.

Demonstrate proper use of precision measuring tools (i.e., micrometer, dial
indicator, dial caliper).



3. Preparing Vehicle for Service.

a.
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Identify information needed in the service requested on a repair order.
Identify purpose and demonstrate proper use of fender covers, floor mats.
Demonstrate use of the three C’s (concern, cause, and correction).

Review vehicle service history.

Complete work order to include customer information, vehicle identifying
information, customer concern, related service history, cause, and correction.

4. Preparing Vehicle for Return to Customer.

a.

Ensure vehicle is prepared to return to customer per school/company policy
(floor mats, steering wheel cover, etc.).

5. Examine Work Habits/Ethics

a.
b.
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Comply with workplace policies/laws.

Contributes to the success of the team, assist others, and request help when
needed.

Works well with all customers and coworkers.

Negotiates solutions to interpersonal and workplace conflicts.

Contributes ideas and initiative.

Follows directions.

Communicates (written and verbal) effectively with customers and coworkers.
Reads and interprets workplace documents; writes clearly and concisely.
Analyzes and resolves problems that arise in completing assigned tasks.
Organizes and implements a productive plan of work.

Uses scientific, technical, engineering, and mathematics principles and reasoning
to accomplish assigned tasks.

Identifies and addresses the needs of all customers, providing helpful, courteous,
and knowledgeable service and advice as needed.

6. Evaluate Basic Engine Systems

a.
b.

Identify engine vibration problems.
Record electronic diagnostic codes.

7. Analyze Cylinder Head and Valve Train 1

a.

Inspect cylinder head for cracks/damage.
i. Check mating surfaces for warpage.
ii. Check condition of passages.
iii. Inspect core/expansion and gallery plugs.
iv. Determine needed action.



Remove, inspect, service, and install pans, covers, gaskets, seals, wear rings, and
crankcase ventilation components.
Disassemble head.
i. Inspect valves, guides, seats, springs, retainers, rotators, locks, and seals.
ii. Determine needed action.
Measure valve head height relative to deck and valve face-to-seat contact.
i. Determine needed action.
Inspect injector sleeves and seals.
i. Measure injector tip or nozzle protrusion.
ii. Determine needed action.
Inspect valve train components.
i. Determine needed action.

8. Examine Cylinder Head and Valve Train 2

a.
b.

Reassemble cylinder head.
Inspect, measure, and replace/reinstall overhead camshaft; measure/adjust end
play and backlash.
Inspect electronic wiring harness and brackets for wear, bending, cracks, and
looseness.

i. Determine needed action.
Adjust valve bridges (crossheads).

i. Adjust valve clearances and injector settings.

9. Evaluate Engine Block 1

a.

Remove, inspect, service, and install pans, covers, gaskets, seals, wear rings, and
crankcase ventilation components.
Disassemble, clean, and inspect engine block for cracks/damage; measure
mating surfaces for warpage; check condition of passages, core/expansion and
gallery plugs; inspect threaded holes, studs, dowel pins, and bolts for
serviceability.

i. Determine needed action.
Inspect cylinder sleeve counter bore and lower bore; check bore distortion.

i. Determine needed action.
Clean, inspect, and measure cylinder walls or liners for wear and damage.

i. Determine needed action.

10. Analyze Engine Block 2

a.

b.

Replace/reinstall cylinder liners and seals.
i. Check liner height (protrusion).
ii. Adjust liner height (protrusion).
Inspect in-block camshaft bearings for wear and damage.



i. Determine needed action.
c. Inspect in-block camshaft.

i. Measure in-block camshaft.
ii. Replace/reinstall in-block camshaft.
iii. Measure/adjust end play.
d. Inspect crankshaft for surface cracks and journal damage.
i. Clean crankshaft.
ii. Check condition of oil passages.
iii. Check passage plugs.
iv. Measure journal diameter.
v. Determine needed action.
e. Inspect main bearings for wear patterns and damage.
i. Replace as needed.
ii. Check bearing clearances.
iii. Correct crankshaft end play.
f. Inspect gear train.
i. Install gear train.
ii. Time gear train. |
iii. Measure gear backlash.
iv. Determine needed action.

11. Examine Engine Block 3
a. Inspect connecting rod and bearings for wear patterns.
i. Measure pistons, pins, retainers, and bushings.
ii. Perform needed action.
b. Determine piston-to-cylinder wall clearance.
i. Check ring-to-groove fit and end gap.
ii. Install rings on pistons.
c. Assemble pistons and connecting rods.
i. Installin block.
ii. Install rod bearings.
i. clearances.

12. Analyze Engine Block 4
a. Check condition of piston cooling jets (nozzles).
i. Determine needed action.
b. Inspect crankshaft vibration damper.
i. Determine needed action.
c. Install flywheel housing.
i. Align flywheel housing.



ii. Inspect flywheel housing(s) to transmission housing/engine mating
surface(s).
iii. Measure flywheel housing face and bore runout.
iv. Determine needed action.
d. Inspect flywheel/flexplate (including ring gear) and mounting surfaces for cracks
and wear.
i. Measure runout.
ii. Determine needed action.

13. Evaluate Lubrication Systems
a. Inspect oil pump, drives, inlet pipes, and pick-up screens.
i. Measure oil pump, drives, inlet pipes, and pick-up screens.
ii. Check drive gear clearances.
iii. Determine needed action.
b. Inspect oil pressure regulator valve(s), by-pass and pressure relief valve(s), oil
thermostat, and filters.
i. Determine needed action.
c. Inspect oil cooler and components.
i. Clean oil cooler and components.
ii. Test oil cooler and components.
iii. Determine needed action.
d. Inspect turbocharger lubrication systems.
i. Determine needed action.

14. Examine Cooling System 1
a. Inspect pulleys, tensioners and drive belts.
i. i. Reinstall/replace pulleys, tensioners and drive belts.
ii. ii. Adjust drive belts.
ii. iii. Check alignment.

15. Analyze Cooling System 2
a. Inspect water pump and hoses.
i. Replace as needed.
b. Inspect turbo charger cooling systems.
i. Determine needed action.

16. Evaluate Air Induction and Exhaust Systems 1
a. Inspect turbocharger(s), wastegate, and piping systems.
i. Determine needed action.
b. Inspect turbocharger(s) (variable ratio/geometry VGT), pneumatic, hydraulic,
electronic controls, and actuators.



c. Check air induction system: piping, hoses, clamps, and mounting.
i. Service/Replace air filter as needed.

17. Analyze Electronic Fuel Management System 2
a. Remove electronic unit injectors (EUI) and related components.
i. Install electronic unit injectors (EUI) and related components.
ii. Recalibrate ECM (if applicable).

18. Examine Engine Brakes
a. Inspect and adjust engine compression/exhaust brakes.
i. Determine needed action.
b. Inspect, test engine compression/exhaust brake control circuits, switches, and
solenoids.
i. Adjust engine compression/exhaust brake control circuits, switches, and
solenoids.
ii. Determine needed action.
c. Inspect engine compression/exhaust brake housing, valves, seals, lines, and
fittings.
i. Determine necessary action.

Big Ideas and Essential Questions

Big Ideas

o Adiesel engines long service life, low maintenance cost, and high torque output have made
it indispensable for transporting almost every manufactured product, building every
structure, harvesting or excavating almost any material, and transporting people.

e Communication is an essential workplace skill needed to function successfully in the
commercial — vehicle service industry.

e Shop safety, and the proper use of tools is everyone’s responsibility.

¢ Understanding the purpose of major engine components and systems is essential for a
heavy-duty diesel technician

Essential Questions

1. Investigate why diesel engines are the most efficient combustion systems in use today.

2. Identify why skilled technicians are vital to ensure commercial vehicles stay on the road,
operating efficiently, safely, and reliably.

3. Examine why shop policies and procedures are designed to ensure compliance with laws
and regulations, create a safe working environment, and guide shop practice.

4. Explain why tools and equipment should be used only for the task they were designed
to do.



5. Identify and describe unique construction features, operating features, and
characteristics of diesel engines.

These SLOs are approved for experiential credit.

Effective: Fall 2017
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