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Preventive Maintenance 

DEM 105 


February 29, 2007


COURSE DESCRIPTION:

This course provides instruction on how to plan, develop and install equipment surveillance and reliability strategies. Descriptions of various maintenance techniques for specialized preventive programs are discussed and computerized parts and equipment inventories and fleet management systems software are emphasized. Upon completion, students should be able to set up and follow a preventive maintenance schedule as directed by manufacturers.
CONTACT/CREDIT HOURS 

Theory Credit Hours  
  

1 hour

Lab Credit Hours



2 hours  

Total Credit Hours 



3 hours

NOTE: Theory credit hours are a 1:1 contact to credit ratio.  Colleges may schedule lab hours as manipulative (3:1 contact to credit hour ratio) or experimental (2:1 contact to credit hour ratio).

PREREQUISITE COURSES 

As determined by college.

CO-REQUISITE COURSES 

As determined by college.

PROFESSIONAL COMPETENCIES

· Describe various preventive maintenance inspection requirements and recommended practices.
· Perform engine system preventive maintenance.
· Perform fuel system preventive maintenance.
· Perform air induction & exhaust system preventive maintenance.
· Perform cooling system preventative maintenance.
· Perform lubrication system preventive maintenance.
· Perform gas and engine emission system preventive maintenance.
· Perform cab instrumentation and controls system preventive maintenance.
· Perform cab safety equipment preventive maintenance.
· Perform cab hardware preventive maintenance.
· Perform cab and engine compartment heating, ventilation, and A/C system preventive maintenance.
· Perform starting, and charging systems preventive maintenance.
· Perform lighting systems preventive maintenance.
· Perform air brakes system preventive maintenance.
· Perform hydraulic brake system preventive maintenance.
· Perform drive train preventive maintenance.
· Perform Suspension and steering system preventive maintenance.
· Perform tire, wheel, frame, and 5th wheel preventive maintenance.
INSTRUCTIONAL GOALS

· Cognitive – Comprehend principles and concepts related to preventative maintenance.
· Psychomotor – Apply principles of preventative maintenance.

· Affective – Value the importance of adhering to policy and procedures related to preventative maintenance.
STUDENT OBJECTIVES

Condition Statement:  Unless otherwise indicated, evaluation of student’s attainment of objectives is based on knowledge gained from this course.  Specifications may be in the form of, but not limited to, cognitive skills diagnostic instruments, manufacturer’s specifications, technical orders, regulations, national and state codes, certification agencies, locally developed lab/clinical assignments, or any combination of specifications.

STUDENT LEARNING OUTCOMES

	MODULE A – INSPECTION REGULATIONS

	MODULE DESCRIPTION – The purpose of this module is to teach the students to be conversant on various preventive maintenance inspection requirements and recommended practices.  Topics include DOT regulations, mechanic qualifications necessary for DOT inspections, FMCSA regulations, state regulations, local fleet regulations, and all documentation requirements.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	A1.0
Describe various preventive maintenance inspection requirements and recommended practices.
	A1.0
This competency is measured cognitively.
	C

	LEARNING OBJECTIVES 
	KSA

	A1.1.1 
Explain how DOT regulations affect mechanics professionally, and legally.

A1.1.2
Describe the qualifications necessary for a mechanic to perform DOT inspections.

A1.1.3
Discuss Federal Motor Carrier Safety Administration (FMCSA) regulations covering various categories.

A1.1.4
Discuss state regulations covering various categories.

A1.1.5
Discuss local fleet regulations covering various categories.

A1.1.6
Discuss OEM recommends and warranty considerations.

A1.1.7
Identify the appropriate documentation to be used for various inspections.

A1.1.8
Explain the disposition of the various inspection documents. 


	C
c

C

C

C

C

B

B

	MODULE A OUTLINE:

· Regulations and recommendations

· DOT

· Qualifications

· State

· Local fleet

· Manufacturer

· Documentation

· Checklists

· Annual inspection

· Pre-trip / daily inspection

· In-route inspection

· Post-trip inspection


	MODULE B – ENGINE SYSTEM

	MODULE DESCRIPTION – The purpose of this module is to teach the students to perform engine system preventive maintenance.  Topics include engine operation parameters, inspecting vibration damper, belts, tensioners, pulleys, fan drives, engine oil, engine coolant, engine mounts, checking for leaks, inspecting wiring, mounting brackets, and hinges and fasteners.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	B1.0
Perform engine system preventive maintenance.
	B1.1
Perform specified engine compartment preventive maintenance inspection procedures.
	3c

	LEARNING OBJECTIVES 
	KSA

	B1.1.1 
Explain the process of checking engine operation and recording various engine parameters.

B1.1.2 
Explain the process of inspecting the vibration damper.

B1.1.3 
Identify the location of belts, tensioners, and pulleys.

B1.1.4 
Explain the process of inspecting belts, tensioners, fan drives, and pulleys.

B1.1.5 
Explain the process of checking engine oil level and checking the engine   for oil, coolant, air and fuel leaks (Engine off).

B1.1.6 
Explain the process of checking engine mounts.

B1.1.7 
Explain the process of checking engine oil level and checking the engine for oil, coolant, air and fuel leaks (Engine on).

B1.1.8 
Explain the process of checking electrical wiring, routing, and fasteners.

B1.1.9
Explain how to check various mounting brackets such as starter, alternator, and AC compressor.

B1.1.10
Explain how to check various hinges, fasteners, and panels. 
	c

c
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	MODULE B OUTLINE:

· Engine Parameter recording

· Vibration damper

· Belts, tensioners, pulleys, and fan drives

· Location

· Inspection

· Fluid checks (engine on and off)

· Oil

· Coolant

· Fuel

· Leaks

· Mounts

· Engine

· Starter

· Alternator

· Wiring

· Hinges and fasteners


	MODULE C – FUEL SYSTEM

	MODULE DESCRIPTION – The purpose of this module is to teach the students to perform fuel system preventive maintenance.  Topics include fuel tanks, mountings, lines, caps, throttle linkages, return springs, draining water, fuel filters, and recording data.  

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	C1.0
Perform fuel system preventive maintenance.
	C1.1
Perform various specified fuel system preventive maintenance inspection procedures.
	3c

	LEARNING OBJECTIVES 
	KSA

	C1.1.1 
Identify the location of fuel tanks, mountings, lines and caps.

C1.1.2 
Explain the process of checking fuel tanks, mountings, lines and caps.
C1.1.3 
Identify the location and explain the process of throttle linkages and return springs for mechanically controlled engines.

C1.1.4 
Explain the process of draining water from fuel systems.

C1.1.5 
Explain the process of replacing fuel filters and priming and bleeding fuel system.

C1.1.6 
Explain the process for downloading and recording fuel system data for electronically controlled engines and power trains.


	a

c

a

c

c

c

	MODULE C OUTLINE:

· Fuel system overview

· Fuel tank

· Mountings

· Lines

· Caps

· Throttle linkage

· Return springs

· Draining water in the system

· Replacing fuel filters

· Priming 

· Bleeding

· Fuel system data

· Downloading

· Recording




	MODULE D – AIR INDUCTION & EXHAUST SYSTEM

	MODULE DESCRIPTION – The purpose of this module is to teach the students to perform air induction and exhaust system preventive maintenance.  Topics include mountings, intake and exhaust leaks and restrictions, engine and exhaust brakes, and exhaust after treatments.   

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	D1.0
Perform air induction & exhaust system preventive maintenance.
	D1.1
Perform various specified air induction and exhaust preventive maintenance inspection procedures.
	3c

	LEARNING OBJECTIVES 
	KSA

	D1.1.1 
Explain the process of checking exhaust system mountings for looseness and damage.
D1.1.2 
Explain the process of checking engine exhaust system for leaks and restrictions.

D1.1.3 
Explain the process of checking air induction system for restrictions and leaks.

D1.1.4 
Explain the process of inspecting forced induction systems for leaks, and checking mountings, and connections.

D1.1.5 
Explain the process of inspecting engine and exhaust brakes.

D1.1.6
Explain the process for inspecting exhaust after treatments such as particle traps, etc.


	c

c

c

c

c

c

	MODULE D OUTLINE:

· Exhaust system

· Mountings
· Leaks

· Restrictions

· Air induction

· Leaks
· Restrictions
· Forced induction
· Mountings
· Leaks

· Connections

· Engine and exhaust brakes
· Exhaust treatments


	MODULE E – COOLING SYSTEM

	MODULE DESCRIPTION – The purpose of this module is to teach the students to perform cooling system preventive maintenance.  Topics include inspecting mountings, fan assembly and shroud, fan clutch, pressure, coolant, hoses, recovery system, contamination, airflow obstructions, and heat transfer levels.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	E1.0
Perform cooling system preventative maintenance.
	E1.1
Perform specified cooling system preventive maintenance inspection procedures.
	3c

	LEARNING OBJECTIVES 
	KSA

	E1.1.1 
Explain the process of checking the operation of the fan clutch.
E1.1.2
Explain the process of inspecting the radiator and mountings. 

E1.1.3 
Explain the process of inspecting the fan and assembly shroud.

E1.1.4 
Explain the process of pressure testing the cooling system and radiator cap.

E1.1.5 
Explain the process of inspecting coolant and hoses.

E1.1.6 
Explain the process of inspecting coolant recovery system.

E1.1.7 
Explain the process of checking coolant for contamination.

E1.1.8
Explain how to determine coolant condition for SCA concentration and freeze protection levels.

E1.1.9
Explain how to check the radiator for airflow obstructions.

E1.1.10
Explain how to determine radiator heat transfer levels across the core.
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	MODULE E OUTLINE:

· Fan clutch
· Radiator 
· Airflow obstructions

· Heat transfer across the core

· Mountings

· Fan and assembly

· Pressure testing

· Cooling system
· Radiator cap

· Hoses

· Recovery system

· Coolant condition
· SCA concentration
· Contamination

· Freeze protection level



	MODULE F – LUBRICATION SYSTEM

	MODULE DESCRIPTION – The purpose of this module is to teach the students to perform lubrication system preventive maintenance.  Topics include changing oil and filters, visual inspections, oil samples, contamination, and waste disposal.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	F1.0
Perform lubrication system preventive maintenance.
	F1.1
Perform specified lubrication system preventive maintenance inspection procedures.
	3c

	LEARNING OBJECTIVES 
	KSA

	F1.1.1
Explain the process of changing engine oil and filters.

F1.1.2
Explain how to visually inspect oil for coolant and/or fuel contamination.
F1.1.3 
Explain the process and purpose of taking engine oil samples.

F1.1.4
Explain how fuel or coolant can contaminate the oil.

F1.1.5
Explain federal, state, and local waste disposal regulations. 
	c

c

c

c
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	MODULE F OUTLINE:

· Lubrication
· Engine oil 

· Remove and replace

· Visual inspection
· Coolant contamination

· Fuel contamination

· Taking samples

· Filters

· Disposal regulations
· Federal

· State

· Local


	MODULE G – ENGINE EMISSION CONTROL SYSTEM

	MODULE DESCRIPTION – The purpose of this module is to teach the students to perform engine emission system preventive maintenance.  Topics include crankcase ventilation, exhaust gas recirculation, secondary air injection, and early fuel evaporation.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	G1.0
Perform engine emission system preventive maintenance.
	G1.1
Perform specified engine system preventive maintenance inspection procedures.
	3c

	LEARNING OBJECTIVES 
	KSA

	G1.1.1 
Explain the process of inspecting positive crankcase ventilation valve and system components.
G1.1.2 
Explain the process of inspecting emission control system to include exhaust gas recirculation (EGR), secondary air injection (AIR), air inlet temperature control, early fuel evaporation (EFE), and fuel evaporating system.


	c

c



	MODULE G OUTLINE:

· Emissions
· Positive Crankcase ventilation (PCV)
· Exhaust Gas Recirculation (EGR)
· Secondary Air Injection (AIR)
· Air Inlet Temperature Control

· Early Fuel Evaporation (EFE)

· Fuel evaporation System




	MODULE H – CAB INSTRUMENTATION AND CONTROLS

	MODULE DESCRIPTION – The purpose of this module is to teach the students to perform cab instrumentation and controls system preventive maintenance.  Topics include inspecting warning lamps and alarms, instrumentation, hand throttle, A/C, heater, and defroster, accessories, and engine monitoring.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	H1.0
Perform cab instrumentation and controls system preventive maintenance.
	H1.1.
Perform specified cab 
instrumentation and control 
system preventive maintenance 
inspection procedures.
	3c

	LEARNING OBJECTIVES 
	KSA

	H1.1.1 
Explain the process of inspecting key condition and operation of ignition switch. 

H1.1.2 
Explain the process of checking warning lamps and/or alarms.

H1.1.3 
Explain the process of checking instruments and recording oil pressure and voltage.

H1.1.4 
Explain the process of checking hand throttle, power take off shaft and manual engine shutdown operation.

H1.1.5
Explain the process of checking air conditioning (A/C), heater and defroster operation.
H1.1.6 
Explain the process of checking the operation of all accessories.

H1.1.7 
Explain the process of checking engine monitoring information using diagnostic tools.
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c
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	MODULE H OUTLINE:

· Warning lamps
· Alarms

· Instruments
· Record oil pressure
· Record voltage

· Hand throttle
· Power take off shaft

· Manual engine shutdown

· Environmental

· Air conditioning
· Heater
· Defroster
· Accessories
· Engine monitoring


	MODULE I – CAB SAFETY EQUIPMENT

	MODULE DESCRIPTION – The purpose of this module is to teach the students to perform cab safety equipment preventive maintenance.  Topics include checking the operation of air and electric horns, safety flares, spare fuses, triangles, fire extinguishers, seat belts, and sleeper restrainers. 

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	I1.0
Perform cab safety equipment preventive maintenance.
	I1.1 
Perform specified cab safety equipment preventive maintenance inspection procedures.
	3c

	LEARNING OBJECTIVES 
	KSA

	I1.1.1 
Explain the process of checking operation of air and electric horns and back up warning devices.
I1.1.2 
Explain the process of checking the condition of safety flares, spare fuses, triangles, fire extinguishers and required decals.
I1.1.3 
Explain the process of inspecting seat belts and sleeper restraints.


	c

c

c



	MODULE I OUTLINE:

· Horns
· Backup devices

· Equipment

· Flares
· Spare fuses

· Triangles

· Fire extinguishers

· Decals

· Seat belts
· Sleeper restraints


	MODULE J – CAB HARDWARE

	MODULE DESCRIPTION – The purpose of this module is to teach the students to perform cab hardware preventive maintenance.  Topics include checking wipers and washer, wiper blades, windshield for cracks, seat condition, door glass, grabbing handles, mirror mountings, cab mountings, all hinges and latches, and tilt cab hydraulic cylinders. 

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	J1.0
Perform cab hardware preventive maintenance.
	J1.1
Perform specified cab hardware preventive maintenance inspection procedures.
	3c

	LEARNING OBJECTIVES 
	KSA

	J1.1.1 
Explain the process of checking wiper and washer operation.

J1.1.2 
Explain the process of inspecting wiper blades and arms.
J1.1.3  
Explain the process of inspecting windshield glass for cracks or discolorations; inspect sun visor.

J1.1.4 
Explain the process of checking seat condition, operation and mounting.

J1.1.5 
Explain the process of checking door glass and operation.
J1.1.6 
Explain the process inspecting grabbing handles for security.

J1.1.7 
Explain the process of inspecting mirror mountings, brackets and glass.

J1.1.8 
Explain the process of inspecting and lubricating door and hood hinges, latches, strikers, linkages and cables

J1.1.9 
Inspecting tilt cab mountings, hinges, latches, linkages and cables, and ride height

J1.1.10 
Explain the process of inspecting tilt cab hydraulic cylinders for leakage


	c

c

c

c
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	MODULE J OUTLINE:

· Windshield

· Wiper blades
· Wiper arms
· Cracks or discoloration
· Sun visor
· Seat condition and operation
· Door glass operation

· Grabbing handles

· Mirror mountings, brackets, and glass

· Door and Cab mounting hardware

· Hinges
· Latches

· Strikers

· Linkages

· Cables
· Tilt cab hydraulic cylinders


	MODULE K – CAB AND ENGINE COMPARTMENT:  HEATING, VENTILATION, AND A/C

	MODULE DESCRIPTION – The purpose of this module is to teach the students to perform cab and engine compartment heating, ventilation, and A/C system preventive maintenance.  Topics include inspecting A/C condenser, refrigerant lines, and mounting hardware.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	K1.0
Perform cab and engine compartment heating, ventilation, and A/C system preventive maintenance.
	K1.1 
Perform specified cab and engine compartment preventive maintenance inspection procedures.
	3c

	LEARNING OBJECTIVES 
	KSA

	K1.1.1 
Explain the process of inspecting A/C condenser and refrigerant lines for visible leaks and damage.

K1.1.2 
Explain the process of inspecting A/C compressor and lines for visible leaks, and damage.

K1.1.3
Explain the process for inspecting all mounting hardware.
	c

C

c

	MODULE K OUTLINE:

· A/C condenser and refrigerant lines
· Leaks
· Damage

· A/C compressor and refrigerant lines

· Leaks

· Damage
· Mounting hardware



	MODULE L – STARTING AND CHARGING SYSTEMS

	MODULE DESCRIPTION – The purpose of this module is to teach the students to perform starting, and charging systems preventive maintenance.  Topics include inspecting  battery boxes, cables, connections, load testing, starter mounting and connections, starter operation, alternator, and alternator mounting.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	L1.0
Perform starting, and charging systems preventive maintenance.
	L1.1  
Perform specified starting and charging systems preventive maintenance inspection procedures.
	3c

	LEARNING OBJECTIVES 
	KSA

	L1.1.1 
Explain the process of inspecting battery boxes, covers and mountings.

L1.1.2 
Explain the process of inspecting battery hold downs, cables and connections.

L1.1.3 
Explain the process of checking/recording battery state of charge, and load test.

L1.1.4 
Explain the process of inspecting starter mounting and connections.

L1.1.5 
Explain the process of engaging the starter, checking for unusual noises, starter dragging and starter difficulty.

L1.1.6 
Explain the process of inspecting alternator, mountings and wiring. 

L1.1.7
Explain how to perform a starter load test. 
	c

C

c
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c

	MODULE L OUTLINE:

· Battery
· Boxes
· Covers

· Mountings

· Hold downs

· Cables

· Connections

· Recording battery state of charge

· Load test

· Starter
· Mounting
· Connections
· Engaging the starter

· Unusual noises

· Dragging

· Difficulty
· Load test

· Alternator
· Wiring

· Mountings

· Operation

· Load test


	MODULE M – LIGHTING SYSTEMS

	MODULE DESCRIPTION – The purpose of this module is to teach the students to perform lighting systems preventive maintenance.  Topics include inspecting interior lamps, exterior lamps, lenses, reflectors, and trailer connections. 

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	M1.0
Perform lighting systems preventive maintenance.
	M1.1  
Perform specified lighting systems preventive maintenance inspection procedures.
	3c

	LEARNING OBJECTIVES 
	KSA

	M1.1.1 
Explain the process of checking operation of interior lamps.

M1.1.2 
Explain the process of checking all exterior lamps, lenses and reflectors; checks headlamp alignment.

M1.1.3 
Explain the process of inspecting and testing trailer connector, cable and holder.
	c

c

c



	MODULE M OUTLINE:

· Interior lamps
· Exterior

· Lamps
· Lenses

· Reflectors

· Headlamp alignment
· Trailer
· Connector
· Cable

· Holder




	MODULE N – AIR BRAKES

	MODULE DESCRIPTION – The purpose of this module is to teach the students to perform air brakes system preventive maintenance.  Topics include inspecting brake operation, parking brake operation, leaks, check valves, couplings, air lines, pads and linings, drums and rotors, slack adjusters, and self diagnostics. 

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	N1.0
Perform air brakes system preventive maintenance.
	N1.1   
Perform specified air brakes system preventive maintenance inspection procedures.
	3c

	LEARNING OBJECTIVES 
	KSA

	N1.1.1 
Explain the process of checking parking brake operation.
N1.1.2 
Explain the process of recording air governor cut-out setting (psi).

N1.1.3 
Explain the process of checking air drier drain valve operation.   

N1.1.4 
Explain the process of checking air system for leaks (brakes released).

N1.1.5 
Explain the process of checking air system for leaks (brakes applied).

N1.1.6 
Explain the process of testing one way and double-check valves.

N1.1.7 
Explain the process of checking low pressure warning devices.

N1.1.8 
Explain the process of checking air governor cut in pressure.

N1.1.9 
Explain the process of checking spring brake inversion system.

N1.1.10
Explain the process of checking tractor protection valve.

N1.1.11
Explain the process of testing air pressure build up time.

N1.1.12
Explain the process of inspecting coupling air lines, holders and glad hands. 

N1.1.13
Explain the process of checking brake chambers and air lines for secure mountings and damage.

N1.1.14
Explain the process of servicing desiccant pack air drier.

N1.1.15
Explain the process of inspecting and recording front and rear brake lining/pad condition and thickness.

N1.1.16
Explain the process of inspecting condition of front and rear brake drums/rotors.

N1.1.17
Explain the process of checking the operation of front and rear brake manual slack adjusters; adjusts as needed.

N1.1.18
Explain the process of checking the operation and adjustment of front and rear brake automatic slack adjusters.
N1.1.19
Explain the process of lubricating all grease fittings.

N1.1.20
Explain the process of ABS self diagnostics.
	c
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c
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c

	MODULE N OUTLINE:

· Parking brake operation
· Air governor cut-out and cut-in settings
· Air dryer drain valve

· Air system

· Leaks
· Brakes released

· Brakes applied 
· Valves
· One way
· Double-check

· Tractor protection

· Low pressure warning device
· Air pressure build time
· Air lines
· Couplings
· Holders

· Glad hands

· Leaks

· Damage

· Air dryers

· Front and rear brakes
· Pads

· Linings

· Drums

· Rotors

· Slack adjusters

· Lubrication

· ABS self diagnostics


	MODULE O – HYDRAULIC BRAKES

	MODULE DESCRIPTION – The purpose of this module is to teach the students to perform hydraulic brake system preventive maintenance.  Topics include checking master cylinder, brake linings, fittings, flexible hoses, valves, pedal travel, wheel cylinders, adjustments, and ABS self diagnostics. 

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	O1.0
Perform hydraulic brake system preventive maintenance.
	O1.1
Perform specified hydraulic brakes system preventive maintenance inspection procedures.
	3c

	LEARNING OBJECTIVES 
	KSA

	O1.1.1
Explain the process of checking the master cylinder fluid level and condition.
O1.1.2 
Explain the process of inspecting brake lines, fittings, flexible hoses, and valves for leaks and damage.

O1.1.3   Explain the process of checking parking brake operation, and inspecting parking brake application and holding devices 

O1.1.4  
Explain the process of checking the operation of the hydraulic system; pedal travel, pedal effort, and residual holding pressure.

O1.1.5 
Explain the process and inspection criteria for inspecting wheel cylinders/calipers for leakage and damage.

O1.1.6 
Explain the process and inspection criteria for inspecting power brake boosters, hoses and check/control valves.

O1.1.7 
Explain the process for inspecting front and rear brake lining/pad condition and thickness.

O1.1.8 
Explain the process of inspecting the condition of front and rear brake drums/rotors.

O1.1.9
Describe the process for checking and adjusting drum brakes.

O1.1.10
Describe the process for checking emergency power brake backup system.

O1.1.11
Explain the process of ABS self diagnostics.
	c

c

c

c

c

c

c

c

c

c

c

	MODULE O OUTLINE:

· Master cylinder
· System 

· Lines
· Fittings

· Flexible hoses

· Valves

· Pedal travel

· Pedal effort

· Holding pressure

· Parking brake
· Wheel cylinders/calipers

· Power brake

· Boosters
· Hoses
· Check/control valves

· Front and rear brakes

· Pads

· Linings

· Drums

· Rotors

· Adjustments




	MODULE P – DRIVE TRAIN

	MODULE DESCRIPTION – The purpose of this module is to teach the students to perform drive train preventive maintenance.  Topics include inspecting clutch and brake operation, linkages, adjustments, cracks and leaks, U joints, yokes, drive lines, drive axles, and magnetic plugs.    

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	P1.0
Perform drive train preventive maintenance.
	P1.1
Perform specified drive train system preventive maintenance inspection procedures.
	3c

	LEARNING OBJECTIVES 
	KSA

	P1.1.1 
Explain the process of checking operation of clutch and clutch brake.
P1.1.2 
Explain the process of checking clutch linkage for looseness and binding.

P1.1.3 
Explain the process of checking clutch adjustment.

P1.1.4 
Explain the process of checking transmission case, seal, filter and cooler for cracks and leaks.

P1.1.5 
Explain the process of inspecting transmission breathers.

P1.1.6 
Explain the process of inspecting transmission mounts.

P1.1.7 
Explain the process of checking transmission oil level and condition.

P1.1.8 
Explain the process of inspecting U joints, yokes and drive lines, and center bearings for looseness, and damage. 

P1.1.9 
Explain the process of inspecting axle housing for cracks and lube leaks.

P1.1.10 Explain the process of inspecting axle breathers.

P1.1.11 Explain the process of lubricating all grease fittings.

P1.1.12 Explain the process of checking drive axles oil level and condition.

P1.1.13 Explain the process of changing drive axles lube and filter, and checking magnetic plugs.

P1.1.14
Explain the process of changing two-speed axle unit and checking magnetic plugs.

P1.1.15
Explain the process of changing transmission oil and filter and checking magnetic plugs.
	c
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	MODULE P OUTLINE:

· Clutch Assembly
· Clutch
· Clutch brake

· Clutch linkage

· Transmission

· Case

· Seal

· Filter

· Cooler

· Breathers

· Mounts

· Oil level and condition

· Drive line

· U joints
· Yokes

· Drive lines

· Center bearings

· Axles
· Housing
· Cracks
· Lube leaks

· Breathers
· Grease fittings

· Drive axles

· Oil level and condition
· Lube and filter

· Magnetic plugs

· Two speed axle


	MODULE Q – SUSPENSION AND STEERING SYSTEMS

	MODULE DESCRIPTION – The purpose of this module is to teach the students to perform suspension and steering system preventive maintenance.  Topics include inspecting steering, pumps, hoses, fluid, filters, leaks, mounting, king pin wear, bearings, alignment, and lubrication.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	Q1.0
Perform Suspension and steering system preventive maintenance.
	Q1.1
Perform specified suspension and steering system preventive maintenance inspection procedures.
	3c

	LEARNING OBJECTIVES 
	KSA

	Q1.1.1
Explain the process of checking steering wheel operation for free play or binding.
Q1.1.2 
Explain the process of checking power steering pump and hoses for leaks and mounting, and checking fluid level.
Q1.1.3 
Explain the process of changing power steering fluid and filter.

Q1.1.4 
Explain the process of inspecting steering gear for leaks and mounting.

Q1.1.5 
Explain the process of inspecting steering shaft U-joints, pinch bolts, splines, pitman arm to steering sector shaft, tie rod ends and linkages assist power steering cylinders. 

Q1.1.6 
Explain the process of checking king pin wear.

Q1.1.7 
Explain the process of checking front and rear wheel bearings for looseness and noise.

Q1.1.8 
Explain the process of checking oil level and condition in all non-drive hubs and checking for leaks.
Q1.1.9 
Explain the process of removing and inspecting front and rear wheel bearings, reassembling and adjusting. 

Q1.1.10 Explain the process of inspecting front and rear springs, hangers, shackles, spring u bolts and insulators.

Q1.1.11
Explain the process of inspecting shock absorbers for leaks and mounting.

Q1.1.12
Explain the process of inspecting air suspension springs, mounts, hoses, valves, linkage and fittings for leaks and damage.

Q1.1.13 Explain the process of checking and recording suspension ride heights.

Q1.1.14 Explain the processes of lubricating grease fittings.


Q1.1.15
Explain the process of tandem axle alignment.

Q1.1.16
Explain the process of steer axle alignment.
	c
c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

	MODULE Q OUTLINE:

· Steering
· Steering wheel operation
· Power steering pump

· Hoses
· Fluid 

· Level
· Changing fluid

· Changing filter

· Steering gear
· Leaks 

· Mounting

· Steering shaft

· U-joints

· Pinch bolts

· Splines

· Pitman arm

· Tie rod ends

· Linkages

· King pin wear

· Wheel bearings

· Front

· Rear 
· Front and rear springs
· Hangers

· Shackles

· Spring u bolts

· Insulators

· Shock absorbers
· Air suspension springs
· Mounts
· Hoses

· Valves

· Linkage

· Fittings

· Alignment




	MODULE R –TIRES, WHEELS, FRAME AND 5TH WHEEL

	MODULE DESCRIPTION – The purpose of this module is to teach the students to perform tire, wheel, frame, and 5th wheel preventive maintenance.  Topics include inspecting tires, tread depth, air pressure, lugs, mud flaps, brackets, pintle hooks and mountings, grease fittings, and fifth wheel locking device. 

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	R1.0
Perform tire, wheel, frame, and 5th wheel preventive maintenance.
	R1.1
Perform specified suspension and steering system preventive maintenance inspection procedures.
	3c

	LEARNING OBJECTIVES 
	KSA

	R1.1.1  
Explain the process of inspecting tires for irregular wear patterns and tread direction.

R1.1.2   Explain the process of inspecting valve caps.

R1.1.3  
Explain the process of measuring and recording tread depth.

R1.1.4 
Explain the process of checking and recording tire pressure.

R1.1.5 
Explain the process of checking for lugs and or slipped wheels.

R1.1.6 
Explain the process of inspecting wheels and spacers for cracks and damage.

R1.1.7 
Explain the process of checking tire matching (diameter and tread) on dual tire installations.

R1.1.8 
Explain the process of inspecting fifth wheel mounting bolts, air lines and locks.

R1.1.9 
Explain the process of testing operation of fifth wheel locking device.

R1.1.10
Explain the process of checking mud flaps and brackets.

R1.1.11 Explain the process of checking pintle hook mountings.

R1.1.12 Explain the processes of lubricating grease fittings.

R1.1.13 Explain the process of inspecting frame and frame members for cracks and damage.

R1.1.14
Explain the process for proper wheel mounting procedures.
	c

c

c

c

c

c

c

c

c

c

c

c

c

c

	MODULE R OUTLINE:

· Tires
· Irregular wear
· Tread depth

· Valve caps

· Tire pressure

· Lugs

· Slipped wheels

· Wheel spacers

· Tire matching

· Fifth wheel
· Mounting bolts
· Air lines
· Locks

· Locking device

· Trailer

· Mud flaps

· Brackets

· Pintle hook mountings

· Grease fittings

· Frame and members

· Wheel mounting




LEARNING OUTCOMES Table of specifications

The table below identifies the percentage of learning objectives for each module.  Instructors should develop sufficient numbers of test items at the appropriate level of evaluation.  
	
	Facts/ Nomenclature
	Principles/ Procedures
	Analysis/ Operating Principles
	Evaluation/ Complete Theory

	
	A/a
	B/b
	C/c
	D/d

	Module A
	
	25%
	75%
	

	Module B
	10%
	
	90%
	

	Module C
	33%
	
	67%
	

	Module D
	
	
	100%
	

	Module E
	
	
	100%
	

	Module F
	
	
	100%
	

	Module G
	
	
	100%
	

	Module H
	
	
	100%
	

	Module I
	
	
	100%
	

	Module J
	
	
	100%
	

	Module K
	
	
	100%
	

	Module L
	
	
	100%
	

	Module M
	
	
	100%
	

	Module N
	
	
	100%
	

	Module O
	
	
	100%
	

	Module P
	
	
	100%
	

	Module Q
	
	
	100%
	

	Module R
	
	
	100%
	


	Knowledge, Skills, and Attitudes (KSA) Indicators

	
	Value
	Key Word(s)
	Definition

	Performance 
Ability 
	4
	Highly 

Proficient
	Performs competency quickly and accurately.  Instructs others how to do the competency. 

	
	3
	Proficient
	Performs all parts of the competency.  Needs only a spot check of completed work.

	
	2
	Partially

 Proficient
	Performs most parts of the competency.  Needs help only on hardest parts. 

	
	1
	Limited Proficiency
	Performs simple parts of the competency.  Needs to be told or shown how to do most of the competency. 

	Knowledge of Skills
	d
	Complete

Theory
	Predicts, isolates, and resolves problems about the competency.

	
	c
	Operating Principles
	Identifies why and when the competency must be done and why each step is needed.

	
	b
	Procedures
	Determines step-by-step procedures for doing the competency.

	
	a
	Nomenclature
	Names parts, tools, and simple facts about the competency.

	Knowledge
	D
	Evaluation
	Evaluates conditions and makes proper decisions about the subject.

	
	C
	Analysis
	Analyzes facts and principles and draws conclusions about the subject.

	
	B
	Principles
	Identifies relationship of basic facts and states general principles about the subject.

	
	A
	Facts
	Identifies basic facts and terms about the subject.

	Affective
	*5
	Characterization by Value
	Acting consistently with the new value

	
	*4
	Organization
	Integrating a new value into one's general set of values, giving it some ranking among one's general priorities

	
	*3
	Valuing
	Showing some definite involvement or commitment

	
	*2
	Responding
	Showing some new behaviors as a result of experience

	
	*1
	Receiving
	Being aware of or attending to something in the environment

	Alpha Scale Values - Any item with an upper case letter (A, B, C, D) by itself is taught as general information on a topic.  This information may be related to the competency or encompass multiple competencies.  Examples might include mathematical computations or knowledge of principles such as Ohm’s Law.

A lower case letter indicates a level of ”Knowledge of Skills."  Individuals are taught information pertaining to performing a competency .  These may be indicated alone or in conjunction with a numerical scale value.  A lower case letter by itself indicates the individual is not required to perform the task-just know about the task.  (example: Can state or explain procedures for doing a task).

Numerical Scale Values - The numbers reflect the levels the individual will be able to perform a competency. Number values are always accompanied by lower case letters (i.e. 1a, 2b, 3c...etc.) in order to specify the level of knowledge of skills associated with the competency.   

Example:  An individual with a competency with a scale indicator of 3b has received training of knowledge of skills whereby he or she can determine the correct procedures and perform with limited supervision; only requiring evaluation of the finished product or procedure.

Asterisk items indicate desired affective domain levels and are used to indicate the desired level for a given competency.   They may be used independently or with other indicators (i.e.   1a-*1, 2c-*3).  If used with another indicator, separate with a hyphen.

NOTE:  Codes indicate terminal values.
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