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AURHTD102 Diagnose and repair heavy vehicle steering systems
[bookmark: _Toc43898355]Application
This unit describes the skills and knowledge required to diagnose and repair heavy vehicle steering systems. The unit involves preparing for the task, sourcing a diagnostic testing strategy, diagnosing the cause of the fault, carrying out the repair, performing post-repair testing, and completing workplace processes and documentation.
The unit applies to those who work in the automotive service and repair industry. The steering systems include those in heavy commercial vehicles. This unit does not apply to agricultural machinery or mobile plant machinery.
No licensing, legislative, regulatory or certification requirements apply to this unit at the time of publication.
[bookmark: _Toc43898356]Unit Sector
Mechanical – Heavy Vehicle Technical – Steering and Suspension
[bookmark: _Toc43898357]Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

	Elements describe the essential outcomes.
	Performance criteria describe the performance needed to demonstrate achievement of the element.

	1. Prepare to diagnose and repair heavy vehicle steering system
	1.1 Identify job requirements from workplace instructions 
1.2 Identify required information for diagnosis activity 
1.3 Analyse diagnostic options and source testing strategy to identify cause of fault using workplace and manufacturer procedures 
1.4 Identify hazards and environmental issues associated with diagnose and repair activity, assess potential risks and implement control measures in line with workplace policies and procedures 
1.5 Identify tools and equipment required for testing strategy and establish serviceability according to workplace procedures 

	2. Diagnose heavy vehicle steering system
	2.1 Implement diagnostic tests set out in testing strategy according to manufacturer and workplace procedures, and workplace health and safety requirements
2.2 Identify cause of fault through analysis of diagnostic test results
2.3 Confirm and report cause of fault according to workplace procedures
2.4 Develop and report recommendations for necessary repairs according to workplace procedures

	3. Repair heavy vehicle steering system
	3.1 Identify required information for repair activity 
3.2 Identify tools, equipment and materials required for repair activity and establish serviceability according to workplace procedures 
3.3 Carry out repairs according to workplace and manufacturer procedures, manufacturer specifications, workplace health and safety and environmental requirements
3.4 Carry out post-repair testing according to workplace procedures, workplace health and safety and environmental requirements 

	4. Complete work processes
	4.1 Conduct final inspection according to workplace procedures and confirm vehicle is ready for use 
4.2 Clear work area and dispose of or recycle materials according to workplace procedures
4.3 Complete documentation according to workplace procedures


[bookmark: _Toc43898358]Foundation Skills
This section describes those language, literacy, numeracy and employment skills that are essential to performance but not explicit in the performance criteria.
	Skills
	Description

	Learning 
	· locates required sources of information efficiently
· develops a sequenced plan for a specific task

	Reading 
	· organises and interprets technical information from workplace procedures, manufacturer procedures and manufacturer specifications

	Oral communication 
	· clarifies instructions
· obtains information from customers and supervisors

	Numeracy 
	· identifies steering system information in degrees and metric units of measurement
· measures steering system components
· uses mathematical operations
· calculates tolerances and deviations from manufacturer specifications

	Planning and organising 
	· plans own work requirements
· prioritises actions to achieve required outcomes
· ensures tasks are completed within workplace timeframes

	Technology 
	· uses specialised diagnostic equipment


[bookmark: _Toc43898359]Unit Mapping Information
Supersedes and is equivalent to AURHTD002 Diagnose and repair heavy vehicle steering systems.
[bookmark: _Toc43898360]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1


[bookmark: _Toc41318041][bookmark: _Toc41575550][bookmark: _Toc41582052][bookmark: _Toc42186793][bookmark: _Toc43898361]Assessment Requirements for AURHTD102 Diagnose and repair heavy vehicle steering systems
[bookmark: _Toc43898362]Performance Evidence
The candidate must demonstrate the ability to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including evidence of the ability to:
diagnose and repair a fault in at least one of the following heavy commercial vehicle steering systems:
electronically assisted steering
hydraulic power assisted steering
diagnose and repair a fault in at least three of the following heavy commercial vehicle steering components:
power steering pump
hydraulic valves
electronic valves
tie rods and linkages
king pin
front wheel bearings.
[bookmark: _Toc43898363]Knowledge Evidence
The candidate must be able to demonstrate knowledge to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including knowledge of:
· methods to locate and interpret information required to diagnose and repair heavy vehicle steering systems, including:
information provided by customers and supervisors
manufacturer specifications and procedures or equivalent documentation
· workplace procedures required to diagnose and repair heavy vehicle steering systems, including: 
establishing serviceability of tools and equipment
documentation procedures
housekeeping procedures, including:
examination of tools and equipment
storage of equipment
identification, tagging and isolation of faulty equipment
disposal of excess materials
recycling procedures
· workplace health and safety (WHS) requirements relating to diagnosing and repairing heavy vehicle steering systems, including procedures for working with high pressure steering systems
· environmental requirements relating to diagnosing and repairing heavy vehicle steering systems, including procedures for trapping, storing and disposing of power steering hydraulic fluid released from steering systems
· purpose and operation of heavy vehicle steering systems and components, including:
manual steering systems, including:
steering box
steering column
tie rods and linkages
king pins
wheel bearings
hydraulic power assisted steering systems, including:
integral piston steering box
power steering pump
hydraulic valves
electronic valves
twin axle steering systems
electronically assisted steering systems
· identification, function and basic operating principles of steering angles, including:
toe-in and toe-out
toe-out on turns
caster
camber
Ackermann principle of steering
steering axis inclination
· diagnostic testing procedures for heavy vehicle steering systems, including procedures for analysing:
operational testing
hydraulic steering system testing
analysing component wear analysis
repair procedures for heavy vehicle steering systems, including procedures for removing, replacing and adjusting:
power steering pump
steering box
steering column
king pin
electronically assisted steering
tie rods and linkages
wheel bearings
post-repair testing procedures for heavy commercial vehicle steering systems. 
[bookmark: _Toc43898364]Assessment Conditions
Competency is to be assessed in the workplace or a simulated environment that accurately reflects performance in a real workplace setting.
Assessment must include direct observation of tasks.
Where assessment of competency includes third-party evidence, individuals must provide evidence that links them to the heavy commercial vehicle steering systems or components that they have worked on, e.g. repair orders.
Assessors must verify performance evidence through questioning on skills and knowledge to ensure correct interpretation and application.
The following resources must be made available:
· automotive repair workplace or simulated workplace
· workplace instructions
· manufacturer steering system specifications
· heavy commercial vehicle with faults in the power assisted steering systems and components specified in the performance evidence
· diagnostic equipment for heavy commercial vehicle steering systems
· tools, equipment and materials appropriate for repairing and adjusting heavy vehicle steering systems.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: _Toc43898365]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1
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[bookmark: _Toc41318042][bookmark: _Toc41575551][bookmark: _Toc41582053][bookmark: _Toc42186794][bookmark: _Toc43898366]AURHTD103 Diagnose and repair heavy vehicle suspension systems
[bookmark: _Toc43898367]Application
This unit describes the skills and knowledge required to diagnose and repair heavy vehicle suspension systems. The unit involves preparing for the task, sourcing a diagnostic testing strategy, diagnosing the cause of the fault, carrying out the repair, performing post-repair testing, and completing workplace processes and documentation.
The unit applies to those who work in the automotive service and repair industry. The suspension systems include those in heavy commercial vehicles. This unit does not apply to agricultural machinery or mobile plant machinery.
No licensing, legislative, regulatory or certification requirements apply to this unit at the time of publication.
[bookmark: _Toc43898368]Unit Sector
Mechanical – Heavy Vehicle Technical – Steering and Suspension
[bookmark: _Toc43898369]Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

	Elements describe the essential outcomes.
	Performance criteria describe the performance needed to demonstrate achievement of the element.

	1. Prepare to diagnose and repair heavy vehicle suspension system
	1.1 Identify job requirements from workplace instructions 
1.2 Identify required information for diagnosis activity 
1.3 Analyse diagnostic options and source testing strategy to identify cause of fault using workplace and manufacturer procedures 
1.4 Identify hazards and environmental issues associated with diagnose and repair activity, assess potential risks and implement control measures in line with workplace policies and procedures 
1.5 Identify tools and equipment required for testing strategy and establish serviceability according to workplace procedures 

	2. Diagnose heavy vehicle suspension system
	2.1 Implement diagnostic tests set out in testing strategy according to manufacturer and workplace procedures, and workplace health and safety requirements
2.2 Identify cause of fault through analysis of diagnostic test results
2.3 Confirm and report cause of fault according to workplace procedures
2.4 Develop and report recommendations for necessary repairs according to workplace procedures

	3. Repair heavy vehicle suspension system
	3.1 Identify required information for repair activity 
3.2 Identify tools, equipment and materials required for repair activity and establish serviceability according to workplace procedures 
3.3 Carry out repairs according to workplace and manufacturer procedures, manufacturer specifications, workplace health and safety and environmental requirements
3.4 Carry out post-repair testing according to workplace procedures, workplace health and safety and environmental requirements

	4. Complete work processes
	4.1 Conduct final inspection according to workplace procedures and confirm vehicle is ready for use 
4.2 Clear work area and dispose of or recycle materials according to workplace procedures
4.3 Complete documentation according to workplace procedures


[bookmark: _Toc43898370]Foundation Skills
This section describes those language, literacy, numeracy and employment skills that are essential to performance but not explicit in the performance criteria.
	Skills
	Description

	Learning 
	· locates required sources of information efficiently
· develops a sequenced plan for a specific task

	Reading 
	· organises and interprets technical information from workplace procedures, manufacturer procedures and manufacturer specifications

	Oral communication 
	· clarifies instructions
· obtains information from customers and supervisors

	Numeracy 
	· identifies suspension system information in degrees and metric units of measurement
· measures suspension system components
· uses mathematical operations
· calculates deviations and tolerances from manufacturer specifications

	Planning and organising 
	· plans own work requirements
· prioritises actions to achieve required outcomes
· ensures tasks are completed within workplace timeframes

	Technology 
	· uses specialised diagnostic equipment


[bookmark: _Toc43898371]Unit Mapping Information
Supersedes and is equivalent to AURHTD003 Diagnose and repair heavy vehicle suspension systems.
[bookmark: _Toc43898372]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1


[bookmark: _Toc41318043][bookmark: _Toc41575552][bookmark: _Toc41582054][bookmark: _Toc42186795][bookmark: _Toc43898373]Assessment Requirements for AURHTD103 Diagnose and repair heavy vehicle suspension systems
[bookmark: _Toc43898374]Performance Evidence
The candidate must demonstrate the ability to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including evidence of the ability to:
· diagnose and repair a fault in:
the following two heavy commercial vehicle suspension systems:
leaf spring suspension
air spring suspension
at least one of the following heavy commercial vehicle suspension systems:
equaliser beam suspension
torsion bar suspension
electronically controlled suspension.
[bookmark: _Toc43898375]Knowledge Evidence
The candidate must be able to demonstrate knowledge to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including knowledge of:
· methods to locate and interpret information required to diagnose and repair heavy vehicle suspension systems including:
information provided by customers and supervisors
manufacturer specifications and procedures or equivalent documentation
· workplace procedures required to diagnose and repair heavy vehicle suspension systems, including: 
establishing serviceability of tools and equipment
documentation procedures
housekeeping procedures, including:
examination of tools and equipment
storage of equipment
identification, tagging and isolation of faulty equipment
disposal of excess materials
recycling procedures
· workplace health and safety (WHS) requirements relating to diagnosing and repairing heavy vehicle suspension systems, including identifying hazards and controlling risks associated with:
working with stored energy in spring, air springs, and torsion bars, including procedures for working with suspension components under tension
lifting, supporting and manual handling heavy suspension systems
environmental requirements relating to diagnosing and repairing heavy vehicle suspension systems
· principles of heavy vehicle suspension systems and associated components, including:
rigid and independent suspensions
sprung and unsprung mass
ride height
spring dampers
spring types
· purpose and operation of heavy vehicle suspension systems and components, including:
air spring suspension
leaf spring suspension 
front suspension
rear suspension, including single and tandem axle
equaliser beam suspension
torsion bar suspension
electronically controlled suspension
· equipment for diagnostic testing procedures, including scan tools
· diagnostic testing procedures for heavy vehicle suspension systems, including procedures for analysing:
component wear
checking axle alignment
checking fluid leaks
checking air leaks
checking ride height
control system tests
repair procedures for heavy vehicle suspension systems, including procedures for:
removing, repairing and replacing suspension components, and springs and spring dampers
aligning axles
post-repair testing procedures for heavy vehicle suspension systems. 
[bookmark: _Toc43898376]Assessment Conditions
Competency is to be assessed in the workplace or a simulated environment that accurately reflects performance in a real workplace setting.
Assessment must include direct observation of tasks.
Where assessment of competency includes third-party evidence, individuals must provide evidence that links them to the heavy vehicle suspension systems that they have worked on, e.g. repair orders.
Assessors must verify performance evidence through questioning on skills and knowledge to ensure correct interpretation and application.
The following resources must be made available:
· automotive repair workplace or simulated workplace
· workplace instructions
· manufacturer suspension system specifications
· heavy commercial vehicles with faults in the different suspension systems listed in the performance evidence
· diagnostic equipment for heavy commercial vehicle suspension systems
· tools, equipment and materials appropriate for repairing and adjusting heavy commercial vehicle suspension systems.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: _Toc43898377]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1


[bookmark: _Toc41318044][bookmark: _Toc41575553][bookmark: _Toc41582055][bookmark: _Toc42186796][bookmark: _Toc43898378]AURHTD106 Diagnose complex faults in heavy commercial vehicle steering and suspension systems 
[bookmark: _Toc43898379]Application
This unit describes the skills and knowledge required to diagnose complex faults in heavy commercial vehicle steering and suspension systems and determine the repair action necessary to restore system performance. It involves confirming the existence of a fault, developing a diagnostic testing strategy, diagnosing the cause of the fault, reporting conclusions and making repair recommendations. Complex faults are outside the normal scope of a technician’s diagnosis and repair work. They include intermittent faults, multi-system faults, faults introduced as a result of system repairs, and indirect faults caused by the influence of external systems, requiring the application of complex diagnostic processes to resolve.
The unit applies to those who work in the automotive service and repair industry. The steering and suspension systems include those of heavy commercial vehicles.
No licensing, legislative, regulatory or certification requirements apply to this unit at the time of publication.
[bookmark: _Toc43898380]Unit Sector
Mechanical – Heavy Vehicle Technical – Steering and Suspension
[bookmark: _Toc43898381]Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

	Elements describe the essential outcomes.
	Performance criteria describe the performance needed to demonstrate achievement of the element.

	1. Identify and confirm the job requirement
	1.1 Identify job requirements from workplace instructions 
1.2 Confirm nature of fault according to workplace procedures
1.3 Identify hazards and environmental issues associated with diagnose and repair activity, assess potential risks and implement control measures in line with workplace policies and procedures

	2. Prepare to diagnose complex faults
	2.1 Identify required information for diagnosis activity
2.2 Analyse diagnostic options and develop testing strategy including, diagnostic method sequence, tests and testing processes
2.3 Identify tools and equipment required for testing strategy and establish serviceability according to workplace procedures

	3. Apply diagnostic procedures
	3.1 Implement diagnostic tests set out in testing strategy according to manufacturer and workplace procedures, and workplace health and safety requirements
3.2 Verify and report diagnostic findings using reliable alternative process according to manufacturer specifications and workplace procedures
3.3 Develop and report recommendations for necessary repairs according to workplace procedures
3.4 Communicate findings to workplace supervisor and customer and confirm next steps

	4. Complete work processes
	4.1 Conduct final inspection according to workplace procedures and confirm vehicle is ready for repair process or return to customer 
4.2 Clear work area and dispose of or recycle materials according to workplace procedures 
4.3 Complete documentation according to workplace procedures


[bookmark: _Toc43898382]Foundation Skills
This section describes those language, literacy, numeracy and employment skills that are essential to performance but not explicit in the performance criteria.
	Skills
	Description

	Learning 
	· locates required sources of information efficiently
· develops own approach to a task, including steps to confirm findings
· applies diagnostic skills to different vehicles or machinery

	Reading 
	· identifies, organises and interprets technical information from manufacturer and workshop literature when seeking steering and suspension system specifications and procedures

	Oral communication 
	· clarifies instructions
· obtains information from customers and supervisors

	Numeracy 
	· measures steering and suspension system components and use basic mathematical operations, including addition and subtraction, to calculate tolerances and deviations from manufacturer specifications

	Planning and organising 
	· plans own work requirements
· prioritises actions to achieve required outcomes 
· ensures tasks are completed within workplace timeframes

	Technology 
	· uses precision measuring equipment 
· uses specialised diagnostic equipment 


[bookmark: _Toc43898383]Unit Mapping Information
Supersedes and is equivalent to AURHTD006 Diagnose complex faults in heavy commercial vehicle steering and suspension systems. 
[bookmark: _Toc43898384]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1
[bookmark: _Toc41318045][bookmark: _Toc41575554][bookmark: _Toc41582056][bookmark: _Toc42186797][bookmark: _Toc43898385]
Assessment Requirements for AURHTD106 Diagnose complex faults in heavy commercial vehicle steering and suspension systems
[bookmark: _Toc43898386]Performance Evidence
The candidate must demonstrate the ability to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including evidence of the ability to:
· diagnose a complex fault in each of the following:
steering system of a heavy commercial vehicle
suspension system of a different heavy commercial vehicle
steering or suspension system of a third heavy commercial vehicle.
develop a testing strategy in the course of the above work to diagnose the cause of two of the following types of complex faults:
an intermittent fault
a fault that affects more than one system
a fault introduced as a result of a system repair 
an indirect fault caused by the influence of external systems.
[bookmark: _Toc43898387]Knowledge Evidence
The candidate must be able to demonstrate knowledge to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including knowledge of:
· methods to locate and interpret information required to diagnose complex faults in heavy commercial vehicle steering and suspension systems, including:
heavy commercial vehicle steering and suspension system manufacturer specifications
· workplace procedures required to diagnose complex faults in heavy commercial vehicle steering and suspension systems, including:
establishing the serviceability of tools and equipment 
documentation procedures
housekeeping procedures, including:
examination of tools and equipment
storage of equipment
identification, tagging and isolation of faulty equipment
safe disposal of materials
recycling procedures
· workplace health and safety (WHS) requirements relating to diagnosing complex faults in heavy commercial vehicle steering and suspension systems, including procedures for working with:
stored energy in springs, air springs and torsion bars 
high pressure and high temperature steering system fluids
· environmental requirements, including procedures for trapping, storing and disposing of fluids released from steering and suspension systems
· types of complex faults relating to heavy commercial vehicle steering and suspension systems, including:
intermittent
multi-system
introduced as a result of system repair
indirect, caused by the influence of external systems
· key features of heavy commercial vehicle steering and suspension systems, including:
manual steering systems
power assisted steering systems, including:
power steering pumps
power steering boxes
rack and pinion steering
electronic and load sensing steering systems
leaf spring suspension
equaliser beam-leaf spring and solid rubber spring suspension
rubber block and torsion bar suspension
air spring suspension, including:
pneumatic
combination pneumatic and leaf spring
axle alignment
· testing procedures for heavy commercial vehicle steering and suspension systems, including procedures for:
vehicle dynamic and static testing, including hydraulic tests of power assisted steering systems
component analysis
abnormal noise analysis
component failure analysis
· key features and limitations of diagnostic testing equipment required to diagnose complex faults in heavy commercial vehicle steering and suspension systems
· procedures for accessing and interpreting scan tool system data, including:
diagnostic trouble codes (DTCs), including:
conditions that set the DTCs
conditions for running DTCs
live data
waveforms
vehicle continuous and non-continuous monitored systems.
[bookmark: _Toc43898388]Assessment Conditions
Competency is to be assessed in the workplace or a simulated environment that accurately reflects performance in a real workplace setting.
Assessment must include direct observation of tasks.
Where assessment of competency includes third-party evidence, individuals must provide evidence that links them to the heavy commercial vehicle steering and suspension systems that they have worked on, e.g. repair orders.
Assessors must verify performance evidence through questioning on skills and knowledge to ensure correct interpretation and application.
The following resources must be made available:
· automotive repair workplace or simulated workplace
· workplace instructions
· manufacturer heavy commercial vehicle steering and suspension specifications
· three different heavy commercial vehicles with complex faults in their steering and suspension systems
· heavy commercial vehicle steering and suspension system diagnostic equipment, including:
pressure gauge
scan tool
· heavy commercial vehicle steering and suspension system specifications
· tools, equipment and materials appropriate for diagnosing complex faults in heavy commercial vehicle steering and suspension systems.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: _Toc43898389]Links
[bookmark: O_773026]Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1
[bookmark: _Toc41318046][bookmark: _Toc41575555][bookmark: _Toc41582057]

[bookmark: _Toc42186798][bookmark: _Toc43898390]AURHTQ102 Diagnose and repair heavy commercial vehicle final drive assemblies
[bookmark: _Toc43898391]Application
This unit describes the skills and knowledge required to diagnose and repair faults in the final drive assemblies of heavy commercial vehicles. The unit involves preparing for the task, sourcing a diagnostic testing strategy, diagnosing the cause of the fault, carrying out the repair, performing post-repair testing, and completing workplace processes and documentation.
The unit applies to those who work in the automotive service and repair industry. The final drive assemblies include those in heavy commercial vehicles. This unit does not apply to agricultural machinery or mobile plant machinery.
No licensing, legislative, regulatory or certification requirements apply to this unit at the time of publication.
[bookmark: _Toc43898392]Unit Sector
Mechanical – Heavy Vehicle Technical – Driveline and Final Drives
[bookmark: _Toc43898393]Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

	Elements describe the essential outcomes.
	Performance criteria describe the performance needed to demonstrate achievement of the element.

	1. Prepare to diagnose and repair heavy commercial vehicle final drive assembly
	1.1 Identify job requirements from workplace instructions 
1.2 Identify required information for diagnosis activity 
1.3 Analyse diagnostic options and source testing strategy to identify cause of fault using workplace and manufacturer procedures
1.4 Identify hazards and environmental issues associated with diagnose and repair activity, assess potential risks and implement control measures in line with workplace policies and procedures 
1.5 Identify tools and equipment required for testing strategy and establish serviceability according to workplace procedures 

	2. Diagnose heavy commercial vehicle final drive assembly
	2.1 Implement diagnostic tests set out in testing strategy according to manufacturer and workplace procedures, and workplace health and safety requirements
2.2 Identify cause of fault through analysis of diagnostic test results
2.3 Confirm and report cause of fault according to workplace procedures
2.4 Develop and report recommendations for necessary repairs according to workplace procedures

	3. Repair heavy commercial vehicle final drive assembly
	3.1 Identify required information for repair activity 
3.2 Identify tools, equipment and materials required for repair activity and establish serviceability according to workplace procedures 
3.3 Carry out repairs according to workplace and manufacturer procedures, manufacturer specifications, workplace health and safety and environmental requirements
3.4 Carry out post-repair testing according to workplace procedures, workplace health and safety and environmental requirements 

	4. Complete work processes
	4.1 Conduct final inspection according to workplace procedures and confirm vehicle is ready for use 
4.2 Clear work area and dispose of or recycle materials according to workplace procedures
4.3 Complete documentation according to workplace procedures


[bookmark: _Toc43898394]Foundation Skills
This section describes those language, literacy, numeracy and employment skills that are essential to performance but not explicit in the performance criteria.
	Skills
	Description

	Learning 
	· locates required sources of information efficiently
· develops a sequenced plan for a specific task

	Reading 
	· organises and interprets technical information from workplace procedures, manufacturer procedures and manufacturer specifications

	Oral communication 
	· clarifies instructions
· obtains information from customers and supervisors

	Numeracy 
	· measures final drive assembly components
· uses mathematical operations
· calculates deviations and tolerances from manufacturer specifications
· calculates gear ratios and torque reduction

	Planning and organising 
	· plans own work requirements
· prioritises actions to achieve required outcomes
· ensures tasks are completed within workplace timeframes

	Technology 
	· uses specialised diagnostic equipment


[bookmark: _Toc43898395]Unit Mapping Information
Supersedes and is equivalent to AURHTQ002 Diagnose and repair heavy commercial vehicle final drive assemblies.
[bookmark: _Toc43898396]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1


[bookmark: _Toc41318047][bookmark: _Toc41575556][bookmark: _Toc41582058][bookmark: _Toc42186799][bookmark: _Toc43898397]Assessment Requirements for AURHTQ102 Diagnose and repair heavy commercial vehicle final drive assemblies
[bookmark: _Toc43898398]Performance Evidence
The candidate must demonstrate the ability to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including evidence of the ability to:
diagnose and repair a fault in at least one heavy commercial vehicle final drive assembly and in the course of doing so: 
undertake a complete dismantle and reassembly of a crown wheel and pinion final drive assembly
remove, refit or replace one final drive assembly
remove, refit or replace one rear axle wheel bearing assembly.
[bookmark: _Toc43898399]Knowledge Evidence
The candidate must be able to demonstrate knowledge to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including knowledge of:
· methods to locate and interpret information required to diagnose and repair heavy commercial vehicle final drive assemblies, including:
information provided by customers and supervisors
manufacturer specifications and procedures or equivalent documentation
· workplace procedures required to diagnose and repair heavy commercial vehicle final drive assembles, including: 
establishing serviceability of tools and equipment
documentation procedures
housekeeping procedures, including:
examination of tools and equipment
storage of equipment
identification, tagging and isolation of faulty equipment
disposal of excess materials
recycling procedures
· workplace health and safety (WHS) requirements relating to diagnosing and repairing heavy commercial vehicle final drive assemblies, including procedures for:
isolating and stabilising vehicles
lifting and supporting final drive assemblies
· environmental requirements relating to diagnosing and repairing heavy commercial vehicle final drive assemblies, including procedures for trapping, storing and disposing of oils released from final drive assemblies
· operating principles of heavy commercial vehicle final drive assemblies and associated components, including:
final drive gears, including:
gear types
gear ratios and torque reduction and multiplication
differential function
· purpose and operation of heavy commercial vehicle final drive assemblies and components, including:
single reduction
two-speed reduction
double reduction
tandem drive
power divider
differentials, including limited slip differentials
axle shafts and bearings
· diagnostic testing procedures for heavy commercial vehicle final drive assemblies, including procedures for:
road testing procedures, including:
final drive assembly noise diagnostic
final drive assembly operation
pre-dismantling inspection procedures
repair procedures for heavy commercial vehicle final drive assemblies, including procedures for:
dismantling final drive assemblies
inspecting final drive assemblies
reassembling and adjusting the following components:
pinion depth
pinion bearing preload
crown wheel and pinion backlash
side bearing preload
crown wheel and pinion tooth contact
post-repair testing procedures for heavy commercial vehicle final drive assemblies. 
[bookmark: _Toc43898400]Assessment Conditions
Competency is to be assessed in the workplace or a simulated environment that accurately reflects performance in a real workplace setting.
Assessment must include direct observation of tasks.
Where assessment of competency includes third-party evidence, individuals must provide evidence that links them to the heavy commercial vehicle final drive assemblies that they have worked on, e.g. repair orders.
Assessors must verify performance evidence through questioning on skills and knowledge to ensure correct interpretation and application.
The following resources must be made available:
· mechanical repair workplace or simulated workplace
· workplace instructions
· manufacturer final drive assembly specifications
· heavy commercial vehicle crown wheel and pinion final drive assembly with faults
· diagnostic equipment for heavy commercial vehicle final drive assemblies
· tools, equipment and materials appropriate for repairing and adjusting heavy commercial vehicle final drive assemblies.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: _Toc43898401]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1
[bookmark: _Toc41318048][bookmark: _Toc41575557][bookmark: _Toc41582059]

[bookmark: _Toc42186800][bookmark: _Toc43898402]AURHTQ103 Diagnose and repair heavy vehicle drive shafts
[bookmark: _Toc43898403]Application
This unit describes the skills and knowledge required to diagnose and repair faults in the drive shafts of heavy vehicles. The unit involves preparing for the task, sourcing a diagnostic testing strategy, diagnosing the cause of the fault, carrying out the repair, performing post-repair testing, and completing workplace processes and documentation.
The unit applies to those who work in the automotive service and repair industry. The drive shafts include those in heavy vehicles. This unit does not apply to agricultural machinery or mobile plant machinery.
No licensing, legislative, regulatory or certification requirements apply to this unit at the time of publication.
[bookmark: _Toc43898404]Unit Sector
Mechanical – Heavy Vehicle Technical – Driveline and Final Drives
[bookmark: _Toc43898405]Elements and Performance Criteria
	ELEMENT
	PERFORMANCE CRITERIA

	Elements describe the essential outcomes.
	Performance criteria describe the performance needed to demonstrate achievement of the element.

	1. Prepare to diagnose and repair heavy vehicle drive shaft
	1.1 Identify job requirements from workplace instructions 
1.2 Identify required information for diagnosis activity 
1.3 Analyse diagnostic options and source testing strategy to identify cause of fault using workplace and manufacturer procedures 
1.4 Identify hazards and environmental issues associated with diagnose and repair activity, assess potential risks and implement control measures in line with workplace policies and procedures 
1.5 Identify tools and equipment required for testing strategy and establish serviceability according to workplace procedures 

	2. Diagnose heavy vehicle drive shaft
	2.1 Implement diagnostic tests set out in testing strategy according to manufacturer and workplace procedures, and workplace health and safety requirements
2.2 Identify cause of fault through analysis of diagnostic test results
2.3 Confirm and report cause of fault according to workplace procedures
2.4 Develop and report recommendations for necessary repairs according to workplace procedures

	3. Repair heavy vehicle drive shaft
	3.1 Identify required information for repair activity 
3.2 Identify required tools, equipment and materials required for repair activity and establish serviceability according to workplace procedures 
3.3 Carry out repairs according to workplace and manufacturer procedures, manufacturer specifications, workplace health and safety and environmental requirements
3.4 Carry out post-repair testing according to workplace procedures, workplace health and safety and environmental requirements 

	4. Complete work processes
	4.1 Conduct final inspection according to workplace procedures and confirm vehicle is ready for use 
4.2 Clear work area and dispose of or recycle materials according to workplace procedures
4.3 Complete documentation according to workplace procedures


[bookmark: _Toc43898406]Foundation Skills
This section describes those language, literacy, numeracy and employment skills that are essential to performance but not explicit in the performance criteria.
	Skills
	Description

	Learning 
	· locates required sources of information efficiently
· develops a sequenced plan for a specific task

	Reading
	· organises and interprets technical information from workplace procedures, manufacturer procedures and manufacturer specifications

	Oral communication 
	· clarifies instructions
· obtains information from customers and supervisors

	Numeracy 
	· measures drive shaft components
· uses mathematical operations
· calculates deviations and tolerances from manufacturer specifications
· understands angles in degrees

	Planning and organising 
	· plans own work requirements
· prioritises actions to achieve required outcomes
· ensures tasks are completed within workplace timeframes

	Technology 
	· uses specialised diagnostic equipment


[bookmark: _Toc43898407]Unit Mapping Information
Supersedes and is equivalent to AURHTQ003 Diagnose and repair heavy vehicle drive shafts.
[bookmark: _Toc43898408]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1



[bookmark: _Toc41318049][bookmark: _Toc41575558][bookmark: _Toc41582060][bookmark: _Toc42186801][bookmark: _Toc43898409]Assessment Requirements for AURHTQ103 Diagnose and repair heavy vehicle drive shafts
[bookmark: _Toc43898410]Performance Evidence
The candidate must demonstrate the ability to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including evidence of the ability to:
· diagnose and repair a fault in at least one heavy vehicle drive shaft, including:
replacing one universal joint
completing at least two of the following further actions:
replacing centre support bearing assembly
measuring drive shaft angles and phasing
measuring run-out of drive shaft
balancing drive shaft
replacing slip spline.
[bookmark: _Toc43898411]Knowledge Evidence
The candidate must be able to demonstrate knowledge to complete the tasks outlined in the elements, performance criteria and foundation skills of this unit, including knowledge of:
· methods to locate and interpret information required to diagnose and repair heavy vehicle drive shafts, including:
information provided by customers and supervisors
manufacturer specifications and procedures or equivalent documentation
· workplace procedures required to diagnose and repair heavy vehicle drive shafts, including:
establishing serviceability of tools and equipment
documentation procedures
housekeeping procedures, including:
examination of tools and equipment
storage of equipment
identification, tagging and isolation of faulty equipment
disposal of excess materials
recycling procedures
· workplace health and safety (WHS) requirements relating to diagnosing and repairing heavy vehicle drive shafts, including procedures for:
isolating and stabilising vehicles or machines
working with rotating shafts
· environmental requirements relating to diagnosing and repairing heavy vehicle drive shafts
· operating principles of heavy vehicle drive shafts and associated components, including:
universal joint working angles
drive shaft phasing angles
velocity fluctuation of universal joints
· purpose and operation of heavy vehicle drive shafts and components, including:
single and multi-piece shafts
universal joints
centre support assembly
slip joints
shaft alignment
· diagnostic testing procedures for heavy vehicle drive shafts, including road testing procedures for:
drive shaft noise diagnostic
vibration diagnostic
drive line geometry and phasing
drive shaft run-out
repair procedures for heavy vehicle drive shafts, including procedures for:
dismantling drive shafts
inspecting drive shafts
reassembling drive shaft and aligning components
post-repair testing procedures for heavy vehicle drive shafts. 
[bookmark: _Toc43898412]Assessment Conditions
Competency is to be assessed in the workplace or a simulated environment that accurately reflects performance in a real workplace setting.
Assessment must include direct observation of tasks.
Where assessment of competency includes third-party evidence, individuals must provide evidence that links them to the heavy vehicle drive shafts that they have worked on, e.g. repair orders.
Assessors must verify performance evidence through questioning on skills and knowledge to ensure correct interpretation and application.
The following resources must be made available:
· automotive repair workplace or simulated workplace
· workplace instructions
· manufacturer drive shaft specifications
· heavy vehicle with faults in its drive shaft
· diagnostic equipment for heavy vehicle drive shafts
· tools, equipment and materials appropriate for repairing and adjusting heavy vehicle drive shafts.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: _Toc43898413]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1

