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[bookmark: _Toc43898940]AURHTX101 Diagnose and repair heavy vehicle manual transmissions
[bookmark: _Toc43898748][bookmark: _Toc43898941]Application
This unit describes the skills and knowledge required to diagnose and repair faults in the manual transmissions 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 manual transmissions 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: _Toc43898749][bookmark: _Toc43898942]Unit Sector
Mechanical – Heavy Vehicle Technical – Transmissions
[bookmark: _Toc43898750][bookmark: _Toc43898943]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 manual transmission
	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 manual transmission
	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 manual transmission
	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: _Toc43898751][bookmark: _Toc43898944]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 manual transmission components
· uses mathematical operations
· calculates deviations and tolerances from manufacturer specifications
· calculates gear ratios
· calculates torque reduction and multiplication

	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


[bookmark: _Toc43898752][bookmark: _Toc43898945]Unit Mapping Information
Supersedes and is equivalent to AURHTX001 Diagnose and repair heavy vehicle manual transmissions.
[bookmark: _Toc43898753][bookmark: _Toc43898946]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1


[bookmark: _Toc41318379][bookmark: _Toc41575566][bookmark: _Toc41582066][bookmark: _Toc42186807][bookmark: _Toc43898947]Assessment Requirements for AURHTX101 Diagnose and repair heavy vehicle manual transmissions
[bookmark: _Toc43898755][bookmark: _Toc43898948]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:
· disassemble and reassemble one heavy vehicle manual transmission that has a minimum of nine speeds
· diagnose and repair a fault in at least three of the following components of a heavy vehicle manual transmission:
input shaft
gear shift mechanisms
gears and shafts
transmission bearings
auxiliary section and controls
gasket and seal leaks
· remove, refit or replace a heavy vehicle manual transmission.
[bookmark: _Toc43898756][bookmark: _Toc43898949]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 manual transmissions, including:
information provided by customers and supervisors
manufacturer specifications and procedures or equivalent documentation
· workplace procedures required to diagnose and repair heavy vehicle manual transmissions, 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 manual transmissions, including procedures for:
using transmission lifting and supporting equipment
manual handling heavy vehicle manual transmissions
· environmental requirements relating to diagnosing and repairing heavy vehicle manual transmissions, including procedures for trapping, storing and disposing of clutch dust, clutch fluid and oils released from manual transmissions
· operating principles of heavy vehicle manual transmissions and associated components, including:
power flows, including:
longitudinal manual transmissions
transfer cases
synchromesh operation
gearshift mechanisms, including:
mechanical
air
electrical/pneumatic
electronically automated manual transmissions
transfer cases
power take-off
· diagnostic testing procedures for heavy vehicle manual transmissions, including:
abnormal noise diagnosis
electronic diagnosis
shift diagnosis
· dismantling procedures for heavy vehicle manual transmissions, including:
measuring clearances and tolerances
inspecting components
· repair procedures for heavy vehicle manual transmissions, including:
gears, shafts and bearings
electronic control systems
gear shift mechanism
post-repair testing procedures for heavy vehicle manual transmissions. 
[bookmark: _Toc43898757][bookmark: _Toc43898950]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 trailer electronically controlled roll stability 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 manual transmission specifications
· one heavy vehicle with faults in its manual transmission that has a minimum of 9 speeds
· diagnostic equipment for heavy vehicle manual transmissions
· tools, equipment and materials appropriate for repairing and adjusting heavy vehicle manual transmissions.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: _Toc43898758][bookmark: _Toc43898951]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1
[bookmark: _Toc41318380][bookmark: _Toc41575567][bookmark: _Toc41582067][bookmark: _Toc42186808][bookmark: _Toc43898952]
AURHTX103 Diagnose and repair heavy vehicle automatic transmissions
[bookmark: _Toc43898760][bookmark: _Toc43898953]Application
This unit describes the skills and knowledge required to diagnose and repair faults in the automatic transmissions 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 automatic transmissions include those in agricultural machinery, heavy commercial vehicles or mobile plant machinery. The unit does not apply to electronically controlled drive management systems or power shift transmissions.
No licensing, legislative, regulatory or certification requirements apply to this unit at the time of publication.
[bookmark: _Toc43898761][bookmark: _Toc43898954]Unit Sector
Mechanical – Heavy Vehicle Technical – Transmissions
[bookmark: _Toc43898762][bookmark: _Toc43898955]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 automatic transmission
	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 automatic transmission
	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 automatic transmission
	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: _Toc43898763][bookmark: _Toc43898956]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 automatic transmission components
· uses mathematical operations
· calculates deviations and tolerances from manufacturer specifications
· calculates gear ratios
· calculates torque reduction and multiplication

	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 diagnostic equipment


[bookmark: _Toc43898764][bookmark: _Toc43898957]Unit Mapping Information
Supersedes and is equivalent to AURHTX003 Diagnose and repair heavy vehicle automatic transmissions.
[bookmark: _Toc43898765][bookmark: _Toc43898958]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1


[bookmark: _Toc41318381][bookmark: _Toc41575568][bookmark: _Toc41582068][bookmark: _Toc42186809][bookmark: _Toc43898959]Assessment Requirements for AURHTX103 Diagnose and repair heavy vehicle automatic transmissions
[bookmark: _Toc43898767][bookmark: _Toc43898960]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:
· disassemble and reassemble one heavy vehicle automatic transmission
· diagnose and repair a fault in two of the following components of a heavy vehicle automatic transmission:
torque converter
transmission oil pump
front pump seal
valve body
shift or pressure solenoid
clutch pack
one-way clutch
planetary gear set
internal bearings or thrust washers
gasket and seal leaks
sensors
heat exchanger
· remove, refit or replace a heavy vehicle automatic transmission.
[bookmark: _Toc43898768][bookmark: _Toc43898961]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 automatic transmissions, including:
information provided by customers and supervisors
manufacturer specifications and procedures or equivalent documentation
· workplace procedures required to diagnose and repair heavy vehicle automatic transmissions, 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 automatic transmissions, including procedures for:
using transmission lifting and supporting equipment
isolating and stabilising vehicles
· environmental requirements relating to diagnosing and repairing heavy vehicle automatic transmissions, including procedures for trapping, storing and disposing of oils and fluids released from automatic transmissions
· operating principles of heavy vehicle automatic transmissions and associated components, including:
fluid couplings
mechanical systems, including:
gear types
gear ratios and torque
simple and compound planetary gear trains
gear range and transfer case power flows
hydraulic systems
electronic systems, including:
electronic control unit (ECU)
electronic sensors
solenoids
· purpose and operation of heavy vehicle automatic transmissions and components, including:
torque converters, including:
impeller, stator, one-way clutch and turbine operation
lock-up torque converters
automatic transmission mechanical components, including:
clutch packs, one-way clutches, simple and compound planetary gear sets, and transfer case
power flows, including:
longitudinal automatic transmissions
transfer case
power take-off
automatic transmission hydraulic components and hydraulic control components, including:
oil pumps
valve body and hydraulic valves
heat exchanger
automatic transmission electronic components, including:
ECU input sensors
ECU outputs
· diagnostic testing procedures for heavy vehicle automatic transmissions, including:
stall tests
pressure test
using scan tools when testing
· repair procedures for heavy vehicle automatic transmissions, including for hydraulic, mechanical and electrical components
· dismantling procedures for heavy vehicle automatic transmissions, including:
measuring clearances and tolerances
inspecting components
· post-repair testing procedures for heavy vehicle automatic transmissions. 
[bookmark: _Toc43898769][bookmark: _Toc43898962]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 automatic transmissions 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 automatic transmission specifications
· one heavy vehicle with faults in its automatic transmission
· diagnostic equipment for heavy vehicle automatic transmissions
· tools, equipment and materials appropriate for repairing and adjusting heavy vehicle automatic transmissions.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: _Toc43898770][bookmark: _Toc43898963]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1


[bookmark: _Toc41318382][bookmark: _Toc41575569][bookmark: _Toc41582069][bookmark: _Toc42186810][bookmark: _Toc43898964]AURHTX104 Diagnose and repair heavy vehicle clutch systems
[bookmark: _Toc43898772][bookmark: _Toc43898965]Application
This unit describes the skills and knowledge required to diagnose and repair faults in the clutch 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 clutch 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: _Toc43898773][bookmark: _Toc43898966]Unit Sector
Mechanical – Heavy Vehicle Technical – Transmissions
[bookmark: _Toc43898774][bookmark: _Toc43898967]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 clutch 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 clutch 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 clutch 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: _Toc43898775][bookmark: _Toc43898968]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 clutch system components
· uses mathematical operations
· calculates distances, areas and tolerances 
· 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 specialised diagnostic equipment


[bookmark: _Toc43898776][bookmark: _Toc43898969]Unit Mapping Information
Supersedes and is equivalent to AURHTX004 Diagnose and repair heavy vehicle clutch systems.
[bookmark: _Toc43898777][bookmark: _Toc43898970]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1


[bookmark: _Toc41318383][bookmark: _Toc41575570][bookmark: _Toc41582070][bookmark: _Toc42186811][bookmark: _Toc43898971]Assessment Requirements for AURHTX104 Diagnose and repair heavy vehicle clutch systems
[bookmark: _Toc43898779][bookmark: _Toc43898972]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 faults in the clutch system of a heavy vehicle, in which the work must involve:
removing and refitting a heavy vehicle manual transmission
removing, refitting or replacing the following components:
clutch friction disc
clutch pressure plate assembly
release bearing
diagnose and repair a fault in one heavy vehicle clutch operating system.
[bookmark: _Toc43898780][bookmark: _Toc43898973]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 clutch systems, including:
information provided by customers and supervisors
manufacturer specifications and procedures or equivalent documentation
· workplace procedures required to diagnose and repair heavy vehicle clutch 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 clutch systems, including procedures for:
using lifting and supporting heavy vehicle manual transmission equipment
handling and controlling clutch dust and clutch fluid
· environmental requirements relating to diagnosing and repairing heavy vehicle clutch systems, including procedures for trapping, storing and disposing of clutch dust and fluids released from clutch systems
· purpose and operation of heavy vehicle clutch systems and components, including:
single-disc clutch assemblies
multi-disc clutch assemblies
coil spring clutches
diaphragm spring clutches
clutch brakes
flywheel
clutch operating systems, including:
mechanical
hydraulic
pneumatic
electronic
· diagnostic testing procedures for heavy vehicle clutch systems, including:
inspecting and evaluating clutch assembly components
inspecting and evaluating clutch operating system
testing stationary and mobile clutch performance
repair procedures for heavy vehicle clutch systems, including procedures for:
clutch operating systems
removing and refitting clutch assembly
inspecting and evaluating clutch components
adjusting clutches
· post-repair testing procedures for heavy vehicle clutch systems, including testing stationary or mobile performance.
[bookmark: _Toc43898781][bookmark: _Toc43898974]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 clutch 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 clutch system specifications
· one heavy vehicle with clutch system faults
· diagnostic equipment for heavy vehicle clutch systems
· tools, equipment and materials appropriate for repairing and adjusting heavy vehicle clutch systems, including:
transmission lifting and supporting equipment
clutch aligning and adjusting tools.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: _Toc43898782][bookmark: _Toc43898975]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1


[bookmark: _Toc41318384][bookmark: _Toc41575571][bookmark: _Toc41582071][bookmark: _Toc42186812][bookmark: _Toc43898976]AURHTX106 Diagnose complex faults in heavy commercial vehicle transmission and driveline systems 
[bookmark: _Toc43898784][bookmark: _Toc43898977]Application
This unit describes the skills and knowledge required to diagnose complex faults in heavy commercial vehicle transmission and driveline 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 transmission and driveline systems include those of trucks or buses.
No licensing, legislative, regulatory or certification requirements apply to this unit at the time of publication.
[bookmark: _Toc43898785][bookmark: _Toc43898978]Unit Sector
Mechanical – Heavy Vehicle Technical – Transmissions
[bookmark: _Toc43898786][bookmark: _Toc43898979]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 
4.3Complete documentation according to workplace procedures


[bookmark: _Toc43898787][bookmark: _Toc43898980]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 
	· interprets workplace instructions such as job cards
· identifies, organises and interprets technical information from manufacturer and workshop literature when seeking transmission and driveline system specifications and procedures

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

	Numeracy 
	· measures transmission and driveline 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 specialised diagnostic equipment
· uses specialised testing equipment


[bookmark: _Toc43898788][bookmark: _Toc43898981]Unit Mapping Information
Supersedes and is equivalent to AURHTX006 Diagnose complex faults in heavy commercial vehicle transmission and driveline systems. 
[bookmark: _Toc43898789][bookmark: _Toc43898982]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1
[bookmark: _Toc41318385][bookmark: _Toc41575572][bookmark: _Toc41582072][bookmark: _Toc42186813][bookmark: _Toc43898983]
Assessment Requirements for AURHTX106 Diagnose complex faults in heavy commercial vehicle transmission and driveline systems
[bookmark: _Toc43898791][bookmark: _Toc43898984]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:
transmission system of a heavy commercial vehicle
driveline system of a different heavy commercial vehicle
transmission or driveline system of a third heavy commercial vehicle
develop a testing strategy to diagnose the cause of at least two of the following complex faults in the course of the above work:
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: _Toc43898792][bookmark: _Toc43898985]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 transmission and driveline systems, including:
heavy commercial vehicle transmission and driveline system manufacturer specifications
· workplace procedures required to diagnose complex faults in heavy commercial vehicle transmission and driveline 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 transmission and driveline systems, including procedures for lifting, supporting and manual handling heavy commercial vehicle transmission and driveline systems
· environmental requirements, including procedures for trapping, storing and disposing of hazardous materials and substances released from transmission and driveline systems
· types of complex faults relating to heavy commercial vehicle transmission and driveline 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 transmission and driveline systems, including:
automatic transmissions
manual and automated manual transmissions
Hookes-type joints
drive shafts
final drives
· testing procedures for heavy commercial vehicle transmission and driveline systems, including procedures for:
vehicle dynamic and static testing
abnormal noise analysis
transmission oil pressure tests
sources of fluid leaks
driveline angle measurement
· key features and limitations of diagnostic testing equipment required to diagnose complex faults in heavy commercial vehicle transmission and driveline 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: _Toc43898793][bookmark: _Toc43898986]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 transmission and driveline 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 transmission and driveline system specifications
· three different heavy commercial vehicles with complex faults in their transmission and driveline systems
· transmission and driveline diagnostic equipment, including:
oil pressure gauge
scan tool
· tools, equipment and materials appropriate for diagnosing complex faults in heavy commercial vehicle transmission and driveline systems.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: _Toc43898794][bookmark: _Toc43898987]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1


[bookmark: _Toc41318386][bookmark: _Toc41575573][bookmark: _Toc41582073][bookmark: _Toc42186814][bookmark: _Toc43898988]AURTTX106 Diagnose and repair hydrostatic transmissions
[bookmark: _Toc43898989]Application
This unit describes the skills and knowledge required to diagnose and repair faults in hydrostatic transmissions and their associated components. 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 hydrostatic transmissions include those in agricultural machinery, mobile plant machinery or outdoor power equipment. 
No licensing, legislative, regulatory or certification requirements apply to this unit at the time of publication.
[bookmark: _Toc43898990]Unit Sector
Mechanical Miscellaneous Technical – Transmissions
[bookmark: _Toc43898991]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 hydrostatic transmission
	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 hydrostatic transmission
	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 hydrostatic transmission
	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: _Toc43898992]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 hydrostatic transmission components
· uses mathematical operations
· calculates distances, areas and tolerances 
· 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 specialised diagnostic equipment


[bookmark: _Toc43898993]Unit Mapping Information
Supersedes and is equivalent to AURTTX006 Diagnose and repair hydrostatic transmissions.
[bookmark: _Toc43898994]Links
Companion Volume Implementation Guide is found on VETNet: https://vetnet.education.gov.au/Pages/TrainingDocs.aspx?q=b4278d82-d487-4070-a8c4-78045ec695b1


[bookmark: _Toc41318387][bookmark: _Toc41575574][bookmark: _Toc41582074][bookmark: _Toc42186815][bookmark: _Toc43898995]Assessment Requirements for AURTTX106 Diagnose and repair hydrostatic transmissions
[bookmark: _Toc43898996]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 hydrostatic transmission systems of two different vehicles or machinery, including in three of the following components:
charge pump
main pump
drive motor
hydraulic lines
heat exchanger
control valve.
[bookmark: _Toc43898997]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 hydrostatic transmissions, including:
information provided by customers and supervisors
manufacturer specifications and procedures or equivalent documentation
· workplace procedures required to diagnose and repair hydrostatic transmissions, 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 hydrostatic transmissions, including procedures for:
working with high pressure and stored energy hazards
isolating and stabilising machines
· environmental requirements relating to diagnosing and repairing hydrostatic transmissions, including procedures for trapping, storing and disposing of fluids released from hydrostatic transmissions
· operating principles of hydrostatic transmissions and associated components, including:
closed loop
charge circuitry
flushing circuit
· purpose and operation of hydrostatic transmissions and components, including:
charge pump
main pump, including pilot control systems
drive motor, including control systems
filtering
hydraulic lines
heat exchanger
reservoir
· diagnostic testing procedures for hydrostatic transmissions, including:
testing charging system
testing closed loop system
testing flushing system
measuring case drains
testing internal and external fluid leaks
checking abnormal noises and operation
using scan tools and multimeter
repair procedures for hydrostatic transmissions, including procedures for:
isolating faults
dismantling components and parts
inspecting and evaluating worn components
repairing and replacing parts
post-repair flow and pressure testing procedures for hydrostatic transmissions.
[bookmark: _Toc43898998]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 hydrostatic transmissions 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 specifications for hydrostatic transmissions
· two different vehicles or machinery with faults in the hydrostatic transmission components specified in the performance evidence
· diagnostic equipment for hydrostatic transmissions
· tools, equipment and materials appropriate for repairing and adjusting hydrostatic transmissions.

Assessors of this unit must satisfy the requirements for assessors in applicable vocational education and training legislation, frameworks and/or standards.
[bookmark: _Toc43898999]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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