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AURHTB101 Diagnose and repair heavy vehicle air braking systems
[bookmark: _Toc43896900]Application
This unit describes the skills and knowledge required to diagnose and repair faults in the air braking systems 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 air braking systems include those in agricultural machinery, heavy commercial vehicles or mobile plant machinery.
No licensing, legislative, regulatory or certification requirements apply to this unit at the time of publication.
[bookmark: _Toc43896901]Unit Sector
Mechanical – Heavy Vehicle Technical – Brakes
[bookmark: _Toc43896902]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 air braking 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 air braking 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 air braking 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: _Toc43896903]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 braking 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 measuring and diagnostic equipment


[bookmark: _Toc43896904]Unit Mapping Information
Supersedes and is equivalent to AURHTB001 Diagnose and repair heavy vehicle air braking systems.
[bookmark: _Toc43896905]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1


[bookmark: _Toc41312989][bookmark: _Toc41575528][bookmark: _Toc41582032][bookmark: _Toc42186773][bookmark: _Toc43896906]Assessment Requirements for AURHTB101 Diagnose and repair heavy vehicle air braking systems
[bookmark: _Toc43896907]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 three heavy vehicle air braking systems as follows:
one-disc braking system, in which the work must involve removing and refitting or replacing the brake actuators, disc pads and disc rotors
one drum braking system, in which the work must involve removing and refitting or replacing the brake actuators, brake shoes and drums
one air braking system, in which the work must involve removing and refitting or replacing at least one of the following:
air compressor, delivery and storage components
slack adjusters
pneumatic valve
electro-pneumatic valve and electronic control circuits.
[bookmark: _Toc43896908]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 air braking systems, including:
information provided by customers and supervisors
manufacturer specifications and procedures or equivalent documentation
· workplace procedures required to diagnose and repair heavy vehicle air braking 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
· Australian Design Rules ADR35 and ADR38 relating to repairing heavy vehicle brakes, including:
key features and differences of both American and European braking systems
· workplace health and safety (WHS) requirements relating to diagnosing and repairing heavy vehicle air braking systems, including procedures for:
working safely with stored energy in springs and high air pressure systems
managing and controlling brake dust 
removing and refitting wheel assemblies
environmental requirements relating to diagnosing and repairing heavy vehicle air braking systems, including procedures for trapping, storing and disposing of hazardous materials and substances released from braking systems, including brake dust and fibres
· operating principles of heavy vehicle air braking systems and associated components, including:
levers
friction
pneumatics
electronics
· purpose and operation of heavy vehicle air braking systems and components, including:
disc braking systems
drum braking systems
air compressors, air storage, air dryers and valves
brake actuators
foot valves
air control valves
manual and automatic slack adjusters
trailer brake valves
pneumatic and electronic control circuits and valves
· diagnostic testing procedures for heavy vehicle air braking systems, including procedures for:
friction material wear
drum brake component serviceability
disc brake component serviceability
air pressure testing
air control system testing
air brake component inspection and evaluation
brake system stationary and mobile performance tests
repair procedures for heavy vehicle air braking systems, including:
procedures for removing, replacing and adjusting:
wheel end components, including disc braking systems and drum braking systems
air compressors, air storage, air dryers and valves
brake actuators
foot valves
manual and automatic slack adjusters
trailer brake valves
pneumatic and electronic control circuits and valves
dismantling, repairing, reassembling and adjusting systems
post-repair testing procedures for heavy vehicle air braking systems including stationary and mobile performance tests.
[bookmark: _Toc43896909]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 air braking 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 braking system specifications
two different heavy vehicles with faults in the air braking systems specified in the performance evidence
diagnostic equipment for heavy vehicle air braking systems
Australian Design Rules ADR35 and ADR38
tools, equipment and materials appropriate for repairing and adjusting heavy vehicle air braking systems.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: _Toc43896910]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1


[bookmark: _Toc41312990][bookmark: _Toc41575529][bookmark: _Toc41582033][bookmark: _Toc42186774][bookmark: _Toc43896911]AURHTB106 Diagnose complex faults in heavy commercial vehicle braking systems 
[bookmark: _Toc43896912]Application
This unit describes the skills and knowledge required to diagnose complex faults in heavy commercial vehicle braking 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 heavy commercial vehicle braking systems include those of trucks or buses.
No licensing, legislative, regulatory or certification requirements apply to this unit at the time of publication.
[bookmark: _Toc43896913]Unit Sector
Mechanical – Heavy Vehicle Technical – Brakes
[bookmark: _Toc43896914]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 work 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: _Toc43896915]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 braking system specifications and procedures

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

	Numeracy 
	· measures braking system components and uses mathematical operations, 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 testing equipment


[bookmark: _Toc43896916]Unit Mapping Information
Supersedes and is equivalent to AURHTB006 Diagnose complex faults in heavy commercial vehicle braking systems. 
[bookmark: _Toc43896917]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1
[bookmark: _Toc41312991][bookmark: _Toc41575530][bookmark: _Toc41582034][bookmark: _Toc42186775][bookmark: _Toc43896918]
Assessment Requirements for AURHTB106 Diagnose complex faults in heavy commercial vehicle braking systems
[bookmark: _Toc43896919]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 heavy commercial vehicle braking systems:
air braking system
air over hydraulic braking system
anti-lock braking system
· the work must involve developing a testing strategy to diagnose the cause of at least two of the following 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: _Toc43896920]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 braking systems, including:
heavy commercial vehicle braking system manufacturer specifications
· workplace procedures required to diagnose complex faults in heavy commercial vehicle braking 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 braking systems, including procedures for:
working with stored energy, including pneumatic pressure and spring energy
handling and controlling brake dust and brake fluids
· environmental requirements, including procedures for trapping, storing and disposing of hazardous materials and substances released from braking systems, including hydraulic fluid, brake fluid and brake fibres
· types of complex faults relating to heavy commercial vehicle braking systems, including:
intermittent
multi-system
introduced as a result of system repair
indirect, caused by the influence of external systems
· types and operation of heavy commercial vehicle braking systems, including:
air braking systems
hydraulic braking systems
air over hydraulic braking systems
anti-lock braking systems
· testing procedures for heavy commercial vehicle braking systems, including procedures for:
vehicle dynamic and static testing
abnormal noise analysis
component failure analysis
· key features and limitations of diagnostic testing equipment required to diagnose complex faults in heavy commercial vehicle braking 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
freeze frame data
waveforms
vehicle continuous and non-continuous monitored systems.
[bookmark: _Toc43896921]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 braking 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 braking system specifications
· three different heavy commercial vehicles with complex faults in the braking systems specified in the performance evidence
· heavy commercial vehicle braking system diagnostic equipment, including:
pressure gauge
scan tool
· tools, equipment and materials appropriate for diagnosing complex faults in heavy commercial vehicle braking systems.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: _Toc43896922]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: _Toc41312992][bookmark: _Toc41575531][bookmark: _Toc41582035][bookmark: _Toc42186776][bookmark: _Toc43896923]AURHTB107 Diagnose and repair heavy commercial vehicle electronic braking systems
[bookmark: _Toc43896924]Application
This unit describes the skills and knowledge required to diagnose and repair faults in the electronically controlled braking systems 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 heavy commercial vehicle electronic braking 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: _Toc43896925]Unit Sector
Mechanical – Heavy Vehicle Technical – Brakes
[bookmark: _Toc43896926]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 electronic braking 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 commercial vehicle electronic braking 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 commercial vehicle electronic braking system
	3.1 Identify required information for repair activity 
3.2 Identify required repair 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: _Toc43896927]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
· interprets text, symbols and wiring diagrams in information relating to heavy commercial vehicle electronic braking system testing and repair equipment from manufacturer specifications and workplace instructions and procedures

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

	Numeracy 
	· matches heavy commercial vehicle electronic braking system components and part identification numbers to workplace instructions, vehicle, machinery and component part lists, and manufacturer specifications
· interprets vehicle heavy commercial vehicle electronic braking measurements and readings
· measures voltage, current and resistance and uses mathematical operations
· calculates 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 and diagnostic tools and equipment


[bookmark: _Toc43896928]Unit Mapping Information
Supersedes and is equivalent to AURHTB007 Diagnose and repair heavy commercial vehicle electronic braking systems.
[bookmark: _Toc43896929]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1


[bookmark: _Toc41312993][bookmark: _Toc41575532][bookmark: _Toc41582036][bookmark: _Toc42186777][bookmark: _Toc43896930]Assessment Requirements for AURHTB107 Diagnose and repair heavy commercial vehicle electronic braking systems
[bookmark: _Toc43896931]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 electronic components of at least two different heavy commercial vehicle electronic braking systems.
[bookmark: _Toc43896932]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:
· techniques for reading and interpreting technical information, including circuit types, diagrams and symbols
· methods to locate and interpret information required to diagnose and repair heavy commercial vehicle electronic braking systems, including:
information provided by customers and supervisors
manufacturer specifications and procedures or equivalent documentation
Australian Design Rules ADR35 and ADR38 relating to repairing heavy vehicle brakes
· workplace procedures required to diagnose and repair heavy commercial vehicle electronic braking 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 commercial vehicle electronic braking systems, including procedures for working safely with high air pressure systems and an electronically controlled actuator
· environmental requirements relating to diagnosing and repairing heavy commercial vehicle electronic braking systems
operating principles of heavy commercial vehicle electronic braking systems and associated components, including:
electronic systems
pneumatic systems
· purpose and operation of heavy commercial vehicle electronic braking systems and components, including:
electronic control unit (ECU)
dual circuit pneumatic foot pedal control valve with electronic position sensing
front circuit electric over air modulation and relay valve
rear circuit electric over air modulation and relay valve
wheel speed sensors and pole wheel
tractor protection air valve
pressure sensor in airbag system or load sensor
· diagnostic testing procedures for heavy commercial vehicle electronic braking systems that comply with manufacturer specifications, including:
accessing and interpreting scan tool system data, including:
diagnostic trouble codes (DTCs)
live data
waveforms
using diagnostic flow charts
repair procedures for heavy commercial vehicle electronic braking systems that comply with manufacturer specifications, including procedures for removing, replacing and adjusting braking system components
post-repair testing procedures for heavy commercial vehicle electronic braking systems, including static and dynamic performance tests of electronic braking system.
[bookmark: _Toc43896933]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 electronic braking 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 braking system specifications
· two different heavy commercial vehicles with faults in their electronic braking systems
· diagnostic equipment for heavy commercial vehicle electronic braking systems
· Australian Design Rules ADR35 and ADR38
· tools, equipment and materials appropriate for repairing and adjusting heavy commercial vehicle electronic braking systems.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: _Toc43896934]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1

