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	Title
	Demonstrate knowledge of, and test, material properties used in mechanical engineering applications

	Level
	5
	Credits
	15


	Purpose
	People credited with this unit standard are able to: demonstrate knowledge of the properties of materials used in mechanical engineering applications; and test material properties and identify likely causes of material failure.


	Classification
	Mechanical Engineering > Applied Principles of Mechanical Engineering


	Available grade
	Achieved


Explanatory notes

1 References

Health and Safety at Work Act 2015 and supporting Regulations. 

2
Definitions


Accepted industry practice refers to approved codes of practice and standardised procedures accepted by the wider mechanical engineering industry sectors as examples of best practice.


Workplace procedures refer to procedures used by the organisation carrying out the work and applicable to the tasks being carried out.  They may include but are not limited to – standard operating procedures, safety procedures, equipment operating procedures, codes of practice, quality management practices and standards, procedures to comply with legislative and local body requirements.
3
Range

Competence is to be demonstrated with reference to a ferrous metal and three other materials which may include but are not limited to – aluminium, brass, copper, zinc, magnesium, titanium, polymers, solid timber, concrete, ceramics, adhesives, composites; individually and/or in combination.

4
Assessment information


Numerous reference texts and training manuals on material properties are available and may be used; however, no one textbook or source of information is envisaged.  All activities must comply with applicable workplace procedures and must be consistent with accepted industry practice.

Outcomes and evidence requirements

Outcome 1

Demonstrate knowledge of the properties of materials used in mechanical engineering applications.

Evidence requirements

1.1
Description of material properties are related to manufacturing processes and establish the suitability of materials.

Range
properties may include but are not limited to – hardness, rigidity, strength (including impact strength), ductility, malleability, machinability, treatability, creep, fatigue, toughness, resistance to corrosion and erosion, compatibility, permeability, resistivity, electrical and thermal conductivity, toxicity, transition temperature, co-efficient of expansion;


processes may include but are not limited to – welding, forging, casting, cutting, pressing, bending, spinning, machining, extrusion, finishing.

1.2
Suitability of materials for their intended applications are determined from interpreting the equilibrium diagrams. 
1.3
Changes in material properties are explained in terms of causes and effects.

Range
causes may include but are not limited to – time, treatment, alloying and composition, work, contamination, environment, stress, surface finish, corrosion.

Outcome 2

Test material properties and identify likely causes of material failure.

Evidence requirements

2.1
Destructive and/or non-destructive testing methods are matched to the properties to be tested.

2.2
Destructive and/or non-destructive tests are conducted in accordance with manufacturing specifications and workplace procedures.

2.3
Data is analysed to confirm the material properties and to establish the nature of any actual or potential materials-associated problems.
Range
data may include but is not limited to – observation, measurements, laboratory reports.

2.4
Likely causes of material failure are identified in terms of material properties, material structure, and/or environment.

2.5
The assistance of qualified professionals is sought for specialist advice on causes of material failure.

2.6
Required documentation is completed in accordance with workplace procedures.

Range
may include – hard copy and/or electronic documentation.
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