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Competency-Based Education: OKLAHOMA’S RECIPE FOR SUCCESS
BY THE INDUSTRY FOR THE INDUSTRY

Oklahoma'’s CareerTech system of competency-based education uses industry professionals and certification
standards to identify the knowledge and abilities needed to master an occupation. This industry input provides
the foundation for development of instructional materials that help prepare the comprehensively trained, highly
skilled employees demanded by our workplace partners.

T0O0LS FOR SUCCESS

CareerTech relies on three basic instructional components to deliver competency-based instruction: skills
standards, curriculum materials, and competency assessments.

Skills standards provide the foundation for competency-based instruction in Oklahoma’s CareerTech system.
The skills standards outline the knowledge, skills, and abilities needed to perform related jobs within an industry.
Skills standards are aligned with national skills standards; therefore, a student trained to the skills standards
possesses technical skills that make him/her employable in both state and national job markets.

Curriculum materials contain information and activities that teach students the knowledge and skills outlined
in the skills standards. In addition to complementing classroom instruction, curriculum resources provide
supplemental activities to enhance learning and provide hands-on training experiences.

Competency Assessments test the student over material outlined in the skills standards and taught using the
curriculum materials. When used with classroom performance evaluations, written competency assessments
provide a means of measuring occupational readiness.

Although each of these components satisfy a unique purpose in competency-based education, they work
together to reinforce the skills and abilities students need to gain employment and succeed on the job.

MEASURING SUCCESS

Written competency assessments are used to evaluate student performance. Results reports communicate
competency assessment scores to students and provide a breakdown of assessment results by duty area. The
results breakdown shows how well the student has mastered skills needed to perform major job functions and
identifies areas of job responsibility that may require additional instruction and/or training.

Group analysis of student results also provides feedback to instructors seeking to improve the effectiveness of
career and technology training. Performance patterns in individual duties indicate opportunities to evaluate
training methods and customize instruction.

TRUE TO OUR PURPOSE

“We prepare Oklahomans to succeed in the workplace, in education, and in life” defines the mission of Oklahoma
CareerTech and its competency-based system of instruction. Skills standards, curriculum, and assessments that
identify and reinforce industry expectations provide accountability for programs and assure CareerTech'’s
continued role in preparing skilled workers for a global job market.
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HEAVY EQUIPMENT MAINTENANCE
HEAVY EQUIPMENT MECHANIC
SKILLS STANDARDS
Frequency and Criticality Ratings

Duty A: Perform Engine Diagnosis

Duty B: Perform Cylinder Head and Valve Train Diagnosis and Repair
Duty C: Perform Engine Block Diagnosis and Repair

Duty D: Perform Lubricating and Cooling Systems Diagnosis and Repair
Duty E: Perform Fuel, Induction, and Exhaust Systems Diagnosis and Repair
Duty F: Perform Drive Training Diagnosis and Repair

Duty G: Perform Steering System and Tires Diagnosis and Repair

Duty H: Perform Hydraulic Brakes Diagnosis and Repair

Duty I: Perform Electrical/Electronic Systems Diagnosis and Repair
Duty J: Perform Heating and Air Conditioning Diagnosis and Repair
Duty K: Perform Preventive Maintenance Inspections

Duty L: Maintain Hydraulics Systems

Priority Rating Scale Guide:

All the tasks are assigned a priority number: P-1, P-2, or P-3. These priority humbers pertain to requirements

for instruction on tasks as follows:

P-1: 95% must be taught in the curriculum.
p-2: 80% must be taught in the curriculum.
P-3: 50% must be taught in the curriculum.

DUTY A: Perform Engine Diagnosis

CODE TASK Rating
General Engine Diagnosis; Removal and Reinstallation

A.01 Listen to and verify operator's complaint; review past maintenance documents; P-1
determine needed repairs

A.02 Create detailed work orders P-1

A.03 Inspect fuel, oil, and coolant level and condition; determine needed repairs P-1

A.04 Inspect engine assembly and compartment for fuel, oil, coolant, air, and other leaks; P-1
determine needed repairs

A.05 Diagnose the cause of excessive oil consumption, unusual engine exhaust color, P-3
odor, and sound; determine needed repairs

A.06 Interpret engine noises; determine needed repairs P-3

A.07 Remove engine; prepare for tear down P-3

A.08 Reinstall engine P-3
Diesel Engine Diagnosis and Repair

A.09 Perform diagnostic procedures on equipment with on-board or self-diagnostic type P-1

computer systems; determine needed repairs
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A.10 Perform cylinder compression tests; determine needed repairs P-1

A1l Perform cylinder leakage tests; determine needed repairs P-1

A.12 Perform diagnostic procedures on equipment computer system using scan tools; P-1
determine needed repairs

A.13 Inspect a test sensor, actuator components, and circuits of electronic engine P-1
management systems; adjust or replace as needed

A.14 Perform air intake system restriction and/or pressure tests; determine needed P-2
repairs

A.15 Perform manifold pressure and/or air box pressure tests; determine needed repairs p-2

A.16 Perform exhaust back pressure tests; determine needed repairs P-2

A.17 Perform crankcase pressure test; determine needed repairs p-2

A.18 Diagnose no cranking, cranks but fails to start, hard starting, and starts but does not P-1
continue to run problems; determine needed repairs

A.19 Diagnose surging, rough operation, misfiring, low power, slow deceleration, slow P-2
acceleration, and shutdown problems; determine needed repairs

A.20 Diagnose engine vibration problems; determine needed repairs P-2

A.21 Locate a misfiring cylinder; determine needed repairs P-1

DUTY B: Perform Cylinder Head and Valve Train Diagnosis and Repair

CODE TASK Rating

B.01 Remove and clean cylinder head(s); visually inspect cylinder heads for cracks; check P-2
gasket surface areas for warpage and leakage; check passage condition

B.02 Clean and inspect threaded holes, studs, and bolts for serviceability; service or P-1
replace as needed

B.03 Inspect pushrods, rocker arms, rocker arm pivots, and shafts for wear, bending, P-2
cracks, looseness, blocked oil passages, and wiring harnesses; repair or replace as
needed

B.04 Inspect and repair camshaft(s) drives; check gear wear, end play and backlash; time P-2
camshaft

B.05 Inspect camshaft journals, lobes, and followers pP-2

B.06 Install cylinder heads and gaskets P-1

B.07 Adjust valve clearance P-1

B.08 Inspect injector sleeves, tips, and seals; replace as needed P-3

B.09 Clean and inspect pre-combustion chambers, replace as needed P-3

B.10 Inspect valve bridges (crossheads) and guides; replace and adjust bridges as needed P-2

B.11 Boroscope internal inspection P-3

Duty C: Perform Engine Block Diagnosis and Repair

CODE TASK Rating

Cc.01 Inspect, service, and install oil pan(s), covers, vents, gaskets, and seals P-1

C.02 Clean engine block; inspect for cracks; measure mating surfaces for warpage; check P-2
condition of passage, core, and gallery plugs; inspect threaded holes, studs, dowel
pins, and bolts for serviceability; service and replace as needed
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C.03 Demonstrate the proper use of precision measurement instruments P-1

C.04 Inspect and measure camshaft bearing bores for wear, damage, out-of-round, and P-3
alignment; determine needed repairs

C.05 Inspect, measure, and replace/reinstall in-block camshaft; measure/adjust end play P-3

C.06 Clean and inspect crankshaft for surface cracks and journal damage; check condition P-2
of oil passage(s); check passage plugs; measure journal diameter and seal wear;
determine needed service

Cc.07 Inspect and measure main and connecting rod bearings for damage, wear patterns, P-2
clearance, and crankshaft end play; determine needed repairs

C.08 Clean, inspect (wear patterns), and measure pistons, pins, bushings, retainers, and P-3
connecting rods; replace as needed

C.09 Measure piston-to-cylinder wall clearance P-2

C.10 Check ring-to-groove clearance and end gap; install rings on pistons P-2

C.11 Assemble pistons and connecting rods; install in block; replace rod bearings and P-2
check clearances

C.12 Inspect crankshaft vibration damper (harmonic balancer); replace as needed p-2

C.13 Inspect, install, and align flywheel housing P-3

C.14 Inspect crankshaft flange and flywheel/flexplate mating surfaces for burrs; measure P-3
runout; repair as necessary

C.15 Inspect flywheel/flexplate for cracks, wear (includes ring gear), and measure runout; P-3
determine needed repair

C.16 Reassemble engine using correct gaskets, sealants, and fasteners P-1

C.17 Pre-lube engine lubrication system P-2

C.18 Hone and clean cylinder liners P-3

C.19 Inspect cylinder sleeve counterbore and lower bore; check bore distortion; determine pP-2
needed service

C.20 Clean, inspect, and measure cylinder walls or liners for wear and damage; determine P-2
needed service

Duty D: Perform Lubrication and Cooling Systems Diagnosis and Repair

CODE TASK Rating

D.01 Check engine oil level and condition; determine needed repairs P-1

D.02 Check engine oil pressure, gauge, and sending unit; determine needed repairs P-1

D.03 Perform oil pressure tests; determine needed repairs p-2

D.04 Inspect and measure oil pumps (includes gears, rotors, and housing), filters, P-2
pressure relief devices, inlet pipes, screens, and pump drives; replace as needed

D.05 Perform cooling system tests (pressure, combustion leakage, and temperature); pP-2
determine needed repairs

D.06 Inspect drive belts and pulleys; replace and adjust as needed P-1

D.07 Inspect engine cooling and heater system hoses; replace as needed P-1

D.08 Inspect and test thermostat, by-pass, and housing; replace as needed P-1

D.09 Recover, flush, and refill with recommended coolant and/or additive package; bleed P-1
cooling system

D.10 Inspect water pump; repair/replace as needed p-2
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D.11 Inspect and test radiator, pressure cap, and coolant recovery system; replace as P-1
needed

D.12 Clean, inspect, and test fan(s), (electrical and mechanical), fan clutch, fan shroud, P-2
and cooling system related temperature sensors/switches; replace as needed

D.13 Inspect and test oil coolers; replace as needed P-3

D.14 Inspect and test oil temperature/pressure switches and sensors; replace as needed P-2

D.15 Determine proper lubricant and perform oil and filter change P-1

D.16 Inspect, clean, and test oil cooler and components; determine needed action P-3

D.17 Inspect turbocharger lubrication system; determine needed repairs p-2

Duty E: Perform Fuel, Induction, and Exhaust Systems Diagnosis and Repair

CODE TASK Rating
General Diagnosis and Repair

E.O1 Identify the components of a common rail fuel system and the safety precautions P-1
related to each component

E.02 Inspect and test exhaust manifold, exhaust pipes, mufflers, resonators, tail pipes, P-1
heat shields, and mounting hardware; replace as necessary

E.03 Check fuel level, quality, and consumption; determine needed repairs P-1

E.04 Inspect fuel tank, fuel gauge sending unit, fuel tank filter (sock), fuel cap, fuel lines, P-1
fuel filters, hoses, supply, crossover, and return lines and fittings; determine needed
repairs

E.05 Inspect air cleaner assembly and filter elements; replace as needed P-1

E.O06 Inspect and test (pressure, vacuum, and volume) fuel pumps and pump controls P-2
(electrical/electronic); replace as needed

E.07 Inspect, test, and clean screens, water separators, filters, and heaters, replace as P-1
necessary
Diesel Fuel System General Diagnosis and Repair

E.08 Locate and use relevant diagnostic service information to include diagnostic P-1
procedures. Flow-charts, technical service bulletins (information) and schematics

E.09 Check fuel system for air; determine needed repairs P-1

E.10 Prime and bleed fuel system; check primer pump; determine needed repairs P-1

E.11 Perform on-engine inspections. Remove, test, adjust injectors (and nozzles); P-2
determine needed repairs

E.12 Inspect high pressure injection lines, fittings, and seals; replace as needed P-2

E.13 Inspect low pressure fuel lines, fittings, and seals; repair as needed p-2
Diesel Mechanical Fuel Injection Diagnosis and Repair

E.14 Perform on-engine inspections, test, adjustments; check timing or replace and time a P-2
distributor (rotary) type injection pump; determine needed repairs

E.15 Inspect, test, and adjust safety shut-down devices, circuits, and sensors; determine P-3
needed repairs

E.16 Perform on-engine inspections, tests, adjustments; check timing or replace and time P-2
an in-line type injection pump; determine needed repairs

E.17 Perform on-engine inspections, tests, and adjustments; replace a PT-type injection P-2

pump and injectors as needed
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E.18 Inspect and adjust throttle control linkage; determine needed repairs P-1

E.19 Inspect smoke limiters (air/fuel ratio controls); determine needed repairs P-3

E.20 Inspect, test, and adjust engine governors; determine needed repairs P-3

E.21 Inspect, test, and adjust engine fuel shut-down devices and controls; determine P-3
needed repairs
Diesel Electronic Fuel Injection System Diagnosis and Repair

E.22 Inspect and test power and ground circuits and connections; determine needed P-1
repairs

E.23 Check DTC (Diagnostic Trouble Codes) from on-board computer system utilizing scan pP-2
tool and technical information; determine needed repairs

E.24 Inspect and replace electrical connector terminal, seals, and locks P-1

E.25 Inspect and test sensors, controls, and actuator components and circuits; adjust or P-1
replace as needed
Air Induction and Exhaust Systems Diagnosis and Repair

E.26 Inspect air induction piping, air cleaning, and element; service or replace as needed P-1

E.27 Inspect turbocharger and waste gate, piping systems, and Exhaust Gas Recirculation P-1
(EGR) systems; determine needed repairs

E.28 Remove and reinstall turbocharger and waste gate p-2

E.29 Inspect intake manifold, gaskets, and connections; repair or replace as needed P-1

E.30 Inspect, clean, and test after cooler (intercooler) and charge air cooler assemblies; P-2
repair or replace as needed

E.31 Inspect pre-heater (glow plug) system and controls; repair or replace as needed p-2

E.32 Inspect starting fluid systems and controls; repair or replace as necessary P-3

E.33 Using recommended electronic diagnostic tools (to include PC-based software and/or P-3
data scan tools) access customer parameters; determine needed repairs

E.34 Remove, inspect, test, reinstall, and adjust electronic injectors; determine needed pP-2
repairs

E.35 Perform cylinder power balance/cylinder cut-out test utilizing electronic scan tool p-2

E.36 Perform engine timing sensor adjustment P-3

E.37 Utilizing a scan tool, extract engine monitoring information P-1

E.38 Download and program an Electrical Control Unit utilizing a PC and/or a scan tool P-3

Duty F: Perform Drive Train Diagnosis and Repair

CODE TASK Rating
Clutch

F.01 Inspect flywheel mounting area on crankshaft; check crankshaft end play; determine P-2
needed repairs

F.02 Inspect flywheel and starter ring gear; determine needed repairs p-2

F.03 Measure flywheel face runout and pilot bore runout; determine needed repairs p-2

F.04 Inspect engine block, flywheel housing, and transmission housing mating surfaces; pP-2
determine needed repairs

F.05 Measure flywheel housing bore runout and face runout; determine needed repairs P-2

F.06 Locate hydraulic components used to operate a wet clutch P-2

F.07 Inspect an electric clutch and perform electrical tests on the clutch coil P-3
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Transmission

F.08 Diagnose transmission noise, shifting; lockup, jump-out-of-gear, overheating, and pP-2
vibration problems; determine needed repairs

F.09 Diagnose transmission component failure cause, both before and during disassembly P-2
procedures; determine needed repairs

F.10 Inspect, adjust, service, repair, or replace transmission remote shift linkages, P-2
brackets, bushings, pivots, and levers

F.11 Inspect and replace transmission mounts; insulators, and mounting bolts; determine P-2
needed repairs

F.12 Inspect for leakage and replace transmission cover plates, gaskets, seals, and top pP-2
bolts; inspect seal surfaces and vents; determine needed repairs

F.13 Check transmission fluid level, proper type, and condition; determine needed service P-1

F.14 Inspect, adjust, and replace transmission shift lever, cover, rails, forks, levers, P-1
bushings, sleeves, detents, interlocks, springs, and lock bolts

F.15 Remove and reinstall component transmission P-3

F.16 Remove a transmission from a tractor-type chassis P-3

F.17 Inspect and replace input shaft, gear, spacers, bearings, retainers, and slingers P-3

F.18 Inspect and adjust main shaft, gears, sliding clutches, washers, spacers, bushings, P-3
bearings, auxiliary drive assemblies, retainers, and keys; replace as needed

F.19 Inspect countershafts, gears, bearings, retainers, and keys; adjust bearing pre-load P-3
and time multiple countershaft gears; replace as necessary

F.20 Inspect output shafts, gears, washers, spacers, bearings, retainers, and keys; P-3
replace as needed

F.21 Inspect and replace reverse idler shafts, gears, bushings, bearings, thrust washers, P-3
and retainers; check reverse idler gear end play (where applicable)

F.22 Inspect and replace synchronizer hub, sleeve, keys (inserts), springs, blocking rings, P-3
synchronizer plates, blocker pins, and sliding clutches

F.23 Inspect or replace transmission cases including surfaces, bores, bushings, pins, P-3
studs, and magnets; determine needed repairs

F.24 Inspect and replace transmission oil filters; inspect coolers P-1

F.25 Inspect speedometer components; determine needed repairs P-1

F.26 Inspect and adjust power take-off (P.T.0.) assemblies, controls, and power take-off P-2
(P.T.O.) shafts; service, repair, or replace as needed

F.27 Inspect and test function of backup light, neutral start, and warning device circuit P-1
switches; determine needed repairs

F.28 Inspect and test transmission temperature gauge; determine needed repairs P-3

F.29 Inspect and adjust transfer case assemblies; remove and/or replace as needed P-3

F.30 Disassemble, inspect, repair, assemble, and make all adjustments for a mechanical P-2
transmission
Drive Shaft and Universal Joint

F.31 Diagnose drive shaft and universal joint noise and vibration problems; determine P-2
needed repairs

F.32 Inspect, service, or replace driveshaft, slip joints, yokes, drive flanges, universal P-1
joints; check phasing of all yokes

F.33 Inspect, service, repair, and replace driveshaft center support bearings, and mounts P-2

F.34 Measure and adjust drive line angles P-2
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Drive Axle

F.35 Diagnose axle(s) drive unit noise and over heating problems; determine needed pP-2
repairs

F.36 Check for and repair fluid leaks; inspect and replace axle(s) drive unit cover plates, P-1
gaskets, vents, magnetic plugs, and seals

F.37 Check axle(s) drive unit fluid level and condition; determine needed service and add P-1
proper type of lubricant

F.38 Remove and replace differential carrier assembly P-1

F.39 Inspect and replace differential case assembly including spider gears, cross shaft, P-3
side gears, thrust washers, case halves, and bearings

F.40 Inspect and replace components of traction control (limited slip) differential case P-3
assembly

F.41 Inspect differential carrier case and caps, side bearing bores, and pilot bearing bore; P-3
determine needed service

F.42 Measure ring gear runout; determine needed repairs p-2

F.43 Inspect and replace ring and drive pinion gears, spacers, sleeves, bearing cage, and P-3
bearings

F.44 Measure and adjust drive pinion earing pre-load pP-2

F.45 Adjust drive pinion depth P-2

F.46 Measure and adjust side bearing pre-load and ring pinion backlash P-2

F.47 Inspect, adjust, or repair ring gear thrust block/screw P-2

F.48 Inspect, adjust, repair, or replace planetary gear-type 2-speed axle assembly P-3
including: case idler pinion, pins, thrust washers, sliding clutch gear, shift fork,
pivot, seals cover, and springs

F.49 Inspect, repair, or replace 2-speed axle shift control system speedometer adapters, P-2
motors, axle shift units, wires, air lines, and connectors

F.50 Inspect, repair, or replace axle lubrication system pump, troughs, collectors, slingers, P-3
tubes, and filters

F.51 Inspect and replace axle shafts P-2

F.52 Remove and replace wheel assembly; check wheel seal and axle flange gaskets for P-2
leaks; determine needed repairs

F.53 Diagnose wheel bearing noises and damage; determine needed repairs p-2

F.54 Inspect and test axle temperature gauge sensor; determine needed repairs P-3
Power Shift Transmissions

F.55 Use test gauges to diagnose problems before disassembly P-1

F.56 Test, diagnose, and repair a “Quad Range” two speed transmission p-2

F.57 Disassemble a power shift transmission and make necessary adjustments and repairs P-3

F.58 Reassemble a power shift transmission and make necessary adjustments and repair P-3
Hydrostatic Drives

F.59 Use pressure gauges to diagnose a hydrostatic transmission problem P-1

F.60 Disassemble, inspect, repair, and reassemble a hydrostatic transmission P-3
Torque Converters

F.61 Diagnose a torque converter problem P-2

F.62 Remove and repair a torque converter P-3

Final Drives
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F.63 Replace axle and make axle bearing adjustments p-2

F.64 Remove and inspect a final drive from equipment P-2

F.65 Disassemble a final drive, inspect for wear and damage, repair, reassemble, and pP-2
make all adjustments

F.66 Install a final drive on equipment P-2

F.67 Disassemble a MFWD axle, inspect for wear, and reassemble making all necessary P-3
adjustments

F.68 Replace duo-cone seals P-3

Duty G: Perform Steering Systems and Tires Diagnosis and Repair

CODE TASK Rating
Steering Column and Manual Steering Gear

G.01 Diagnose steering system problems, column, shaft noise, looseness, and binding P-2
problems; determine needed repairs

G.02 Inspect steering shaft U-joint(s), slip joints, bearings, bushings, and seals; phase P-2
shaft U-joints; replace as needed

G.03 Diagnose steering noise, binding, uneven turning effort, looseness, hard steering, P-1
and lubricant leakage problems; determine needed repairs

G.04 Inspect lubricant for proper type, level, and condition; determine needed service P-1
Steering Linkage

G.05 Inspect and adjust tie rod; replace as needed P-1

G.06 Inspect and repair steering linkage and components P-1
Wheels and Tires

G.07 Inspect wheels, rims, spacers, clamps, studs, and nuts; replace as needed P-1

G.08 Measure wheel and tire radial and lateral runout; adjust or repair as necessary P-2

G.09 Inspect tires, check air pressure, measure tire diameter, match tires P-1

G.10 Clean, inspect, lubricate, and adjust wheel bearings; replace seals and wear rings; P-1
replace as needed
Related Components

G.11 Inspect frame and frame members for cracks, breaks, distortion (alignment), pP-2
elongated holes, looseness, and damage; determine needed repairs

G.12 Inspect, install, or repair frame, hangers, brackets, and crossmembers P-3

G.13 Inspect, test, and adjust cab suspension components: lines, hoses, fittings, springs, P-2
bushings, shocks, valves, and linkage; determine needed repairs

G.14 Inspect, test, and adjust drivers’ suspension seat components; determine needed P-3
repairs

Duty H: Perform Hydraulic Brakes Diagnosis and Repair

CODE TASK Rating
Hydraulic System

H.01 Diagnose poor stopping, pulling, or dragging problems caused by the hydraulic P-1
system; determine needed repairs

H.02 Test hydraulic system; inspect for leaks P-1
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H.03 Check and adjust brake pedal pushrod length p-2

H.04 Inspect and test master cylinder; determine needed repairs P-1

H.05 Inspect, test, or replace brake lines, flexible hoses, and fittings P-1

H.06 Inspect disc brake caliper assemblies; determine needed repairs P-1

H.08 Bleed and/or flush hydraulic system P-1

H.09 Inspect and test hydraulic parking brake systems; repair or replace as needed P-1
Mechanical System

H.10 Diagnose poor stopping, noise, pulling, grabbing, or pedal pulsation problems caused P-1
by drum to disc brake mechanical assembly; determine needed repairs

H.11 Inspect and measure brake drums or rotors; determine needed repairs P-1

H.12 Inspect drum brake shoes, mounting hardware, adjuster mechanisms, and backing P-1
plates; replace as needed

H.13 Inspect disc brake pads and mounting hardware; replace as needed P-1
Power Assist Units and Related Components

H.14 Test and adjust brake stop light switch, bulbs, wiring, and connectors; repair or P-1
replace as needed

H.15 Check emergency brake system P-1

Duty I: Perform Electrical/Electronic Diagnosis and Repair

CODE TASK Rating
General

1.01 Check continuity in electrical/electronic circuits using appropriate test equipment and P-1
wiring diagrams

1.02 Check applied voltages, circuit voltages, and voltage drops in electrical/electronic P-1
circuits using a digital multimeter (DMM)

1.03 Check current flow in electrical/electronic circuits and components using an ammeter P-1

1.04 Check resistance in electrical/electronic circuits and components using an ohmmeter P-1

1.05 Find shorts, grounds, and opens in electrical/electronic circuits P-1

1.06 Diagnose key-off battery drain problems P-1

1.07 Inspect and test fusible links, circuit breakers, relays, solenoids, and fuses; replace pP-2
as needed

1.08 Inspect and test spike suppression diodes/resistors; replace as needed p-2
Battery

1.09 Perform battery hydrometer test; determine specific gravity of each cell P-1

1.10 Perform battery capacity (load, high rate discharge) test; determine needed service P-1

1.11 Determine battery state of charge by measuring terminal post voltage using a DMM P-1

1.12 Inspect, clean, and service battery; replace as needed P-1

1.13 Inspect and clean battery boxes, mounts, and hold downs; repair or replace as P-1
needed

1.14 Charge battery using slow or fast charge method as appropriate P-1

1.15 Inspect and clean battery cables and connectors; repair or replace as needed P-1

1.16 Jump start a vehicle using jumper cables and a booster battery or auxiliary power P-1

supply using proper safety procedures
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Starting System

1.17 Perform starter current draw test; determine needed repairs P-1

1.18 Perform starter circuit voltage drop tests; determine needed repairs P-1

1.19 Inspect, test, and replace components and wires in the starter control circuit P-1

1.20 Remove and replace starter P-1

1.21 Inspect, test, and replace starter relays and solenoids/switches P-1
Charging System

1.22 Diagnose dash mounted charge meters and/or indicator lights that show a no P-2
charge, low charge, or overcharge condition; determine needed repairs

1.23 Diagnose the cause of a no charge, low charge, or overcharge conditions; determine P-1
needed repairs

1.24 Inspect, adjust, and replace alternator drive belts, pulleys, fans, and mounting P-1
brackets

1.25 Perform charging system output test; determine needed repairs P-1

1.26 Perform charging circuit voltage drop tests; determine needed repairs P-1

1.27 Remove and replace alternator P-1

1.28 Inspect, repair, or replace connectors and wires in the charging circuit P-1

1.29 Diagnosis 12/24 volt alternator charging system problems; determine needed repairs P-2
Headlights, Parking, Clearance, Tail, Cab, and Dash Lights

1.30 Diagnose the cause of brighter than normal, intermittent, dim, or no headlight pP-2
operation

1.31 Test, aim, and replace headlights p-2

1.32 Test headlight and dimmer switches and relays, wires, terminal, connectors, and P-2
sockets; repair or replace as needed

1.33 Inspect and test switches, bulbs, sockets, connectors, terminal, and wires of parking, pP-2
clearance, and taillight circuits; repair or replace as needed

1.34 Inspect and test interior cab light circuit switches, bulbs, sockets, connectors, P-2
terminals, and wires; repair or replace as needed

1.35 Inspect and test tractor to implement multi-wire connector; repair or replace as P-2
needed
Stoplights, Turn Signals, Hazard Lights, and Back-up Lights

1.36 Inspect, test, and adjust stoplight circuit switches, bulbs, sockets, connectors, P-1
terminals, and wires; repair or replace as needed

1.37 Diagnose the cause of turn signal and hazard flasher light problems P-1

1.38 Inspect and test turn signal and hazard circuit flasher switches, relays, bulbs, P-1
sockets, connectors, terminals, and wires; repair or replace as needed

1.39 Inspect, test, and adjust back-up light and warning device circuit switches, bulbs, P-1
sockets, horns, buzzers, connectors, terminals, and wires; repair or replace as
needed
Gauges and Warning Devices

1.40 Diagnose the cause of intermittent, high, low, or no gauge readings; determine P-2
needed repairs

1.41 Test and replace gauge-circuit voltage regulators (limiters) P-3

1.42 Inspect, test, and adjust gauge circuit sending units, gauges, connectors, terminals, P-2

and wires; repair or replace as needed
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1.43 Inspect and test warning light circuit sending units, bulbs, sockets, and connectors, P-1
wires, and printed circuits/control modules; repair or replace as needed

1.44 Inspect and test warning buzzer circuit sending units, buzzers, switches, relays, P-1
connectors, terminal, wires, and printed circuits/control modules; repair or replace as
needed

1.45 Inspect, test, replace, and calibrate electronic speedometer, odometer, and P-1
tachometer systems
Related Electrical Components

1.46 Diagnose the cause of constant, intermittent, or no horn operation P-1

1.47 Inspect and test horn circuit relays, horns, switches, connectors, and wires; repair or pP-2
replace as needed

1.48 Diagnose the cause of constant, intermittent, or no wiper operation; diagnose the P-2
cause of wiper speed control and/or park problems

1.49 Inspect and test wiper motor, resistors, park switch, relays, switches, connectors, P-2
and wires; repair or replace as needed

1.50 Inspect and replace wiper motor transmission linkage, arms, and blades pP-2

1.51 Inspect and test windshield washer motor or pump/relay assembly, switches, pP-2
connectors, terminals, and wires; repair or replace as needed

1.52 Inspect and test mirror; heater circuit grids, motors, relays, switches P-2

1.53 Inspect and test heater and A/C electrical components including: A/C clutch motors, P-2
resistors, relay switches, connectors, terminals, and wires; repair or replace as
needed

1.54 Inspect and test auxiliary power port, integral fuse, connectors, terminals, and wires; P-2
repair or replace as needed

1.55 Inspect block heaters; determine needed repairs P-2

Duty J: Perform Heating and Air Conditioning Diagnosis and Repair

CODE TASK Rating
System Diagnosis and Repair

J.01 Diagnose the cause of unusual operating noises of the A/C system; determine P-1
needed repairs

J.02 Identify system type and conduct performance test of the A/C system; determine P-1
needed repairs

J.03 Diagnose A/C system problems indicated by refrigerant flow past the sight glass (for P-1
systems using a sight glass); determine needed repairs

J.04 Diagnose A/C system problems indicated by pressure gauge readings; determine P-1
needed repairs

J.05 Diagnose A/C system problems indicated by visual and touch procedures; determine P-1
needed repairs

J.06 Leak test A/C system; determine needed repairs P-1

J.07 Evacuate A/C system P-1

J.08 Clean A/C system components and hoses in accordance with required procedures P-1

J.09 Charge A/C system with required refrigerant (liquid or vapor) P-1
Compressor and Clutch

J.10 Diagnose A/C system problems that cause the pressure protection devices to P-1
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interrupt system operation; determine needed repairs

J.11 Inspect A/C system pressure protection devices (including engine fan controls); P-1
determine needed repairs

J.12 Inspect and adjust A/C compressor drive belts and pulleys; determine needed repairs P-1

J.13 Inspect and test A/C compressor clutch components or assembly; replace as needed P-1

J.14 Inspect and adjust oil level in A/C compressor P-1

J.15 Inspect and test A/C compressor; replace as needed P-1

J.16 Inspect A/C compressor mountings; repair or replace as needed P-1
Evaporator, Condenser, and Related Components

J.17 Inspect A/C system mufflers, hoses, lines, filters, fittings, and seals; repair or replace P-1
as needed

J.18 Inspect A/C condenser for air flow restriction; clean and straighten fins P-1

J.19 Inspect, test, and replace A/C system condenser and mountings P-1

J.20 Inspect receiver/drier; replace as needed P-1

J.21 Inspect accumulator/drier in orifice tube A/C systems; replace as needed P-1

J.22 Inspect and test expansion valve; replace as needed P-1

J.23 Inspect and test orifice tube (including filter); replace as needed P-1

J.24 Inspect, test, and clean evaporator; replace as needed P-1

J.25 Inspect and clean evaporator housing and water drain; repair as needed P-1

J.26 Identify and inspect A/C system service valves (gauge connections); replace as P-1
needed

J.27 Inspect A/C system high pressure relief device; replace as needed P-1
Heating System

J.28 Diagnose the cause of temperature control problems in the heater/ventilation/air P-1
conditioning system; determine needed repairs

J.29 Diagnose window fogging problems; determine needed repairs P-1

J.30 Perform cooling system tests; determine needed repairs P-1

J.31 Inspect and replace heater system hoses; assure correct routing P-1

J.32 Inspect, test, and replace thermostat, by-pass, and housing P-1

J.33 Inspect and test heater coolant valve (manual or electrical types); replace as needed P-1

J.34 Inspect and flush heater core; replace as needed P-1
Electrical Systems

J.35 Diagnose the electrical and electronic control system or heating, ventilation and A/C P-2
systems; determine needed repairs

J.36 Inspect, test, repair, and replace A/C heater blower motors, resistors, switches, P-2
relay/modules, wiring, and protection devices

J.37 Inspect, test, repair, and replace A/C compressor clutch control devices pP-2
(relay/modules, wiring, sensors, switches, diodes, and protection devices)
Vacuum/Mechanical/Air Controls

J.38 Inspect, test, and service heating, ventilating, and A/C control panel assemblies; P-2
replace as needed (P-2)

J.39 Inspect, test, and adjust heating, ventilating, and A/C control cables and linkages; pP-2
replace as needed (P-2)

J.40 Inspect, test, and adjust heating, ventilating, and A/C ducts, doors, hoses, and p-2
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outlets; repair or replace as needed (P-2)

J.41 Diagnose temperature control system problems; determine needed repairs (P-2) P-2

J.42 Diagnose blower system problems; determine needed repairs (P-2) P-2

J.43 Diagnose air distribution system problems; determine needed repairs (P-2) p-2

J.44 Inspect and test heater valve and controls; replace as needed (P-2) P-2

J.45 Inspect and test electric motors, solenoids, and switches; replace as needed (P-2) P-2
Refrigerant Recovery, Recycling, and Handling

J.46 Verify correct operation of refrigerant handling equipment P-1

J.47 Identify and recover A/C system refrigerant P-1

J.48 Label and store refrigerant P-1

J.49 Test refrigerant for non-condensable gases P-1

Duty K: Perform Preventive Maintenance Inspections

CODE TASK Rating
Cab and Body

K.01 Inspect gauges and indicators for proper operation P-1

K.02 Check accessories for proper operation P-1

K.03 Check condition of interior components including seats and upholstery. Check P-1
operation

K.04 Make visual inspection of cab exterior and body for damage or missing components P-1

K.05 Check air pressure drop P-1

K.06 Compare air pressure build-up time with original equipment specifications P-1

K.07 Check steering wheel free-play P-1

K.08 Check pedal and accelerator operation P-1
Tires and Wheels

K.09 Inspect tires for wear patterns, condition, and air pressure; record tread depth P-1

K.10 Check rim/wheel condition (bends, cracks) P-1

K.11 Check spacers, clamps, rings, studs, and nuts for cracks, damage, and indications of P-1
looseness

K.12 Inspect wheel lug nuts for rust, elongation, or wear indicators that would indicate P-1
improper torque

K.13 Inspect outer hubs for oil leaks P-1

K.14 Check wheel bearing pre-load P-1
Engine Compartment

K.15 Inspect fluid reservoirs for correct levels and condition P-1

K.16 Check compartment for leaks (fuel, air, coolant, exhaust) P-1

K.17 Check alternator, air-conditioning compressor, starter, engine, and air compressor P-1
mounts for tightness and wear

K.18 Check hoses and lines (air, water, fuel, power steering, air conditioning) for wear P-1
and tightness

K.19 Check belt tension and wear P-1

K.20 Check electrical wiring, routing, and hold down clamps P-1
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K.21 Inspect air intake system (mounts, hoses, clamps, restriction indicators, turbo) for P-1
leaks, damage, and restrictions

K.22 Listen and note unusual noises P-1

K.23 Check optional equipment for proper operation P-1

K.24 Check air-conditioning condenser, radiator, and after-coolers for air flow restriction P-1
Electrical/Electronic Components

K.25 Inspect condition of batteries, battery boxes, looms, relays, solenoids, starter wiring, P-1
and ground conditions

K.26 Inspect condition of battery cables, ends, looms, relays, solenoids, starter wiring, P-1
and ground connections

K.27 Check starter and solenoid for proper operation and mounting P-1

K.28 Check condition and operation of charging system including: alternator, mounting P-1
brackets, wiring, belt condition, tension, and alignment

K.29 Check tractor and implement lighting systems for operation, mounting, and condition P-1

K.30 Check operation of dash gauges, dash lights, cab interior lights, wipers, blower fans, P-1
turn signals, flashers, air-conditioning, horn, radio, and optional equipment

K.31 Check diagnostic displays for proper operation P-1
Chassis/Undercarriage

K.32 Check manual/power steering system and linkage for noises, looseness, binding, P-1
hard steering, and fluid leakage

K.33 Check transmission mounts P-1

K.34 Check transmission for leaks and correct fluid levels P-1

K.35 Inspect transmission shift components for leaks and damage P-1

K.37 Inspect driveshaft and yokes for alignment (phasing), wear, and damage P-1

K.38 Check brake adjustment P-1

K.39 Check brake lining condition, wheel seals, drums, and rotors for wear and damage P-1

K.40 Identify track-type undercarriage components P-1

K.41 Inspect track-type undercarriage components for wear and determine needed repairs P-2

K.42 Remove, disassemble, and install track groups, idlers, and rollers p-2

Duty L: Maintain Hydraulics Systems

CODE TASK Rating
General

L.01 Purge and/or bleed system in accordance to manufacturer’s recommended P-1
procedures

L.02 Trace path of flow and locate the components in a hydraulics system by using a P-1
schematic diagram

L.03 Remove and replace filters P-1

L.04 Identify, drain and replace hydraulic fluid P-1

L.05 Cleanse a contaminated hydraulic system P-1

L.06 Remove and replace crimp and mechanical hose ends p-2

L.07 Locate and repair leaks P-1

L.08 Use a diagnosis flow chart in a technical manual to isolate a malfunction P-1
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L.09 Use a hydraulic flowmeter and pressure gauge to test a hydraulic pump p-2
Valves
L.10 Remove, disassemble, inspect, reassemble, install, and test a selective control valve P-2
L.11 Remove and install a quick drop valve pP-2
L.12 Remove and replace a check valve P-2
L.13 Remove and replace a main relief valve P-2
L.14 Remove and install an overload relief valve assembly P-2
L.15 Remove and replace a metering-pump style steering valve P-2
L.16 Remove and replace a poppet style steering valve P-2
Actuators
L.17 Disassemble and repair a hydraulic cylinder P-1
L.18 Replace hydraulic seals P-1
L.19 Disassemble, inspect, and reassemble a hydraulic motor pP-2
L.20 Remove and replace an accumulator P-1
L.21 Test the charge of an accumulator P-1
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