[image: ]UNIT 304 Manufacturing Methods in Engineering

SOW LEVEL 3 Technical Cert/Dip/Ext Dip in Engineering (1145-30/31/32)


	[bookmark: _GoBack]Lesson 1: Conventional methods – turning methods and machines
	Suggested Teaching Time: 2 hours

	Learning Outcome: Understand manufacturing processes and techniques

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 1.1
Mechanical 

	This unit provides an introduction to the course, its topic list, structure and expected learning outcomes. (CHO)
Range 
Conventional turning methods and machines, including: Machine principles, types and capacities (IHO); Tool / workholding principles, rigidity issues and so on (IHO); Cutting tool technology and techniques (I and CHO); Typical materials machined by turning etc. (CHO); Surface finish produced, Health and Safety issues (CHO); Typical applications, process accuracy, limitations and quality issues (C & IHO).
The main vehicle for the delivery of the topic areas should be a mix of whole-class teaching sessions and tutor / student discussions reinforced by the use of IHO (incomplete handouts and diagrams) along with the use of CHO (complete handouts) where suitable.
Opportunity for applied learning    
Demonstration of turning methods in workshops using suitable equipment; learners are to complete an assignment or questionnaires to include machining methods, tool / work holding, cutting tool techniques, materials machined, typical accuracies and surface finish obtained, and comments on any health and safety issues.
Use suitable video media for a mini assignment as a private study / homework activity: learners are to view media, then complete a short report or questionnaire for assessment.
Arrange visit(s) to local companies where learners are able to see turning machines and methods and produce a report / assignment or complete questionnaires for assessment.
	Books
Black, B. J., Workshop Processes, Practices and Materials 5th edition (Newnes, 2004) 
Timings, R. L., Engineering Fundamentals (Newnes, 2002)
Chapman, W. A. J., Workshop Technology vols 1–3 (CBS, 2001–2015)
Websites 
https://goo.gl/vJqQdz
https://goo.gl/4uFLcG 
https://goo.gl/zkGjgF


Note: Where appropriate in each lesson, the use of learning packages, video and assignments / homework to reinforce learning is encouraged to promote full understanding
	Lesson 2: Conventional methods – milling methods and machines
	Suggested Teaching Time: 2 hours

	Learning Outcome: Understand manufacturing processes and techniques

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 1.1
Mechanical 
















	Range
Conventional milling methods and machines, including: Machine principles, types and capacities (IHO); Tool / workholding principles, rigidity issues and so on (IHO); Cutting tool technology and techniques (I & CHO); Typical materials machined by milling etc. (CHO); Surface finish produced, Health and Safety issues (CHO); Typical applications, process accuracy, limitations and quality issues (C & IHO).
The main vehicle for the delivery of the topic areas should be a mix of whole-class teaching sessions and tutor / student discussions reinforced by the use of IHO (incomplete handouts and diagrams) along with the use of CHO (complete handouts) where suitable.
Opportunity for applied learning
Demonstration of milling methods in workshops using suitable equipment; learners are to complete an assignment or questionnaires to include machining methods, tool / work holding, cutting tool techniques, materials machined, typical accuracies and surface finish obtained, and comments on any health and safety issues
Use suitable video media for a mini assignment as a private study / homework activity: learners are to view media, then complete a short report or questionnaire for assessment.
Arrange visit(s) to local companies where learners are able to see milling methods and produce a report / assignment or complete questionnaires for assessment.
	Books
Black, B. J., Workshop Processes, Practices and Materials 5th edition (Newnes, 2004) 
Timings, R. L., Engineering Fundamentals (Newnes, 2002)
Chapman, W. A. J., Workshop Technology vols 1–3 (CBS, 2001–2015)
Websites
https://goo.gl/0Et0YG
https://goo.gl/1zvHrG
https://goo.gl/rVCgyq
https://goo.gl/zlDP0F
https://goo.gl/FnqUDb



	Lesson 3: Conventional methods – hole production methods                          
	Suggested Teaching Time: 2 hours

	Learning Outcome: Understand manufacturing processes and techniques

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 1.1
Mechanical 















	Range
Conventional methods – hole production methods and machines, including: Drilling, reaming, punching, broaching, threads and other features; Machine and cutting tool principles, types and capacities (IHO); Tool / workholding principles, rigidity issues and so on (IHO); Cutting tool technology and techniques (I and CHO); Typical materials machined by turning etc. (CHO); Surface finish produced, Health and Safety issues (CHO); Typical applications, process accuracies, limitations and quality issues (C & IHO).
The main vehicle for the delivery of the topic areas should be a mix of whole-class teaching sessions and tutor / student discussions reinforced by the use of IHO (incomplete handouts and diagrams) along with the use of CHO (complete handouts) where suitable.
Opportunity for applied learning
Demonstration of hole production methods in workshops using suitable equipment; learners are to complete an assignment or questionnaires to include machining methods, tool / work holding, cutting tool techniques, materials machined, typical accuracies and surface finish obtained, and comments on any health and safety issues.
Working in groups of two to four, learners are to produce four 10mm nominal diameter holes in a block of aluminium or suitable plastic. One drilled and counterbored for M10 capscrew; one drilled and countersunk for 10mm screw; one drilled and tapped M10 and one drilled and reamed for 10mm dowel.
Using video media learners carry out a mini assignment as a private study / homework activity. 
	Books
Black, B. J., Workshop Processes, Practices and Materials 5th edition (Newnes, 2004) 
Timings, R. L., Engineering Fundamentals (Newnes, 2002)
Chapman, W. A. J., Workshop Technology vols 1–3 (CBS, 2001–2015)
Websites
www.youtube.com
Many short videos available on drilling, reaming, punching and thread production   
https://goo.gl/kV8s8A 





	Lesson 4: Computer Numerical Control (CNC) methods and machines
	Suggested Teaching Time: 2 hours

	Learning Outcome: Understand manufacturing processes and techniques

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 1.1
Mechanical 






	Range
Computer Numerical Control (CNC) methods and machines, including: Lathes, milling machines and machining centres (3, 4 & 5 axes); Machine principles, capacities and axis movement methods (IHO); Typical program entry, proving and tool-changing methods  (CHO); Tool and workholding methods, rigidity issues and so on (CHO); Cutting tool technology, cutting rates and coolants used (CHO); Typical accuracy, limitations and surface finish produced (CHO); Quality and Health and Safety issues (CHO).
The main vehicle for the delivery of the topic areas should be a mix of whole-class teaching sessions and tutor / student discussions reinforced by the use of IHO (incomplete handouts and diagrams) along with the use of CHO (complete handouts) where suitable.
Opportunity for applied learning
Demonstration of CNC methods in workshops using suitable equipment; learners are to complete an assignment or questionnaires to include machining methods, tool / work holding, cutting tool techniques, materials machined, typical accuracies and surface finish obtained, and comments on any health and safety issues.
Using video media learners carry out a mini assignment as a private study / homework activity. Learners to view media, then complete a short report or questionnaire for assessment.
[bookmark: __DdeLink__1193_732960789]Tutor arranged visit(s) to local companies where learners are able to see CNC processes and produce a report / assignment or complete questionnaires for assessment.
	Books
[bookmark: __DdeLink__1442_913455535]Timings, R., Basic Manufacturing 3rd Edition (Routledge 2004)
Chapman, W. A. J., Workshop Technology vol 3 (CBS, 2015)
Websites  
www.youtube.com
There are numerous videos on CNC machining methods 
 






	Lesson 5: Electrical machining methods and features produced
	Suggested Teaching Time: 2 hours

	Learning Outcome: Understand manufacturing processes and techniques

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 1.1
Mechanical 







	Range
Electrical machining methods and features produced; Electro-discharge machining (EDM) – (spark erosion) including ram feed and wire cutting; Electro-chemical machining (ECM) including pulsed ECM and ECM grinding; Principles of operation and tooling used (IHO) and applications and materials used (CHO); Component accuracy, surface finish obtained and Health and Safety issues (I and CHO).
The main vehicle for the delivery of the topic areas should be a mix of whole-class teaching sessions and tutor / student discussions reinforced by the use of IHO (incomplete handouts and diagrams) along with the use of CHO (complete handouts) where suitable.
Opportunity for applied learning
Demonstration of EDM & ECM techniques in workshops using suitable equipment; learners are to complete an assignment or questionnaires to include machining methods, tool / work holding, cutting tool techniques, materials machined, typical accuracies and surface finish obtained, and comments on any health and safety issues.
Using video media learners carry out a mini assignment as a private study / homework activity. Learners to view media, then complete a short report or questionnaire for assessment.
Tutor arranged visit(s) to local companies where learners are able to see EDM and ECM processes and produce a report / assignment or complete questionnaires for assessment.
	Books
Chapman, W. A. J., Workshop Technology vol 3 (CBS, 2015)
[bookmark: __DdeLink__1532_1355854036]Light, D., Guide to Precision Electrical Discharge Machining (Di-Spark, 2014)
[bookmark: __DdeLink__1501_1328717185]Websites 
‘Advanced Machining Processes' – PowerPoint by http://www.utoledo.edu/engineering/
www.automationmag.com 
https://goo.gl/lWYHBL 




	Lesson 6: Abrasive machining methods
	Suggested Teaching Time: 2 hours

	Learning Outcome: Understand manufacturing processes and techniques

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 1.1
Mechanical 







	Range
Abrasive machining methods: Surface, cylindrical and centreless grinding; Abrasive finishing methods: Honing, lapping and super-finishing.
Abrasive machining: Principles of surface, cylindrical and centreless grinding (IHO); Cutting technology and methods used, surface finish and component accuracy (I & CHO); Workholding methods, rigidity issues, quality and Health and Safety issues (I and CHO); Abrasive finishing: Honing and lapping methods (IHO); Super-finishing techniques (CHO); Geometric principles, work applications, component accuracy, Health and Safety issues (I & CHO).
The main vehicle for the delivery of the topic areas should be a mix of whole-class teaching sessions and tutor / student discussions reinforced by the use of IHO (incomplete handouts and diagrams) along with the use of CHO (complete handouts) where suitable.
Opportunity for applied learning
[bookmark: __DdeLink__1243_2071339488]Demonstration of abrasive machining and finishing techniques in workshops using suitable equipment; learners are to complete an assignment or questionnaire to include machining methods, tool / workholding methods, cutting techniques, materials machined, typical accuracies and surface finish obtained, comments on any H&S issues.
Using video media learners carry out a mini assignment as a private study / homework activity. Learners to view media, then complete a short report or questionnaire for assessment.
Tutor arranged visit(s) to local companies where learners are able to see abrasive machining and finishing processes and produce a report / assignment or complete questionnaires for assessment.
	Books
Black, B. J., Workshop Processes, Practices and Materials 5th edition (Newnes, 2004) 
Timings, R. L., Engineering Fundamentals (Newnes, 2002)
Chapman, W. A. J., Workshop Technology vols 2–3 (CBS, 2007–2015)
Websites
https://goo.gl/UmAh8x
https://goo.gl/ge9KSl 
https://goo.gl/U07lDN 
https://goo.gl/fhYRDC 




	Lesson 7: Cutting and shaping 
	Suggested Teaching Time: 2 hours

	Learning Outcome: Understand manufacturing processes and techniques

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 1.1
Mechanical 





	Range
Cutting and shaping by: plasma, laser – CO2, YAG and Nd types; water-jet methods and flame cutting (eg: oxy-acetylene); Principles of operation-work holding methods (IHO and CHO); Typical applications and materials used (CHO); Health and safety issues (CHO).
The main vehicle for the delivery of the topic areas should be a mix of whole-class teaching sessions and tutor / student discussions reinforced by the use of IHO (incomplete handouts and diagrams) along with the use of CHO (complete handouts) where suitable.
Opportunity for applied learning
Tutor arranged visit(s) to local companies where learners are able to see cutting and shaping processes and produce a report / assignment or complete questionnaires for assessment.
Using video media learners carry out a mini assignment as a private study / homework activity. Learners to view media, then complete a short report or questionnaire for assessment.
Assignment devised and introduced by the tutor; Learners to be given details of parts which require manufacture by cutting and shaping in metal and non-metallic materials, including any sketches, drawings, material specifications and other relevant features. Learners are to research and select suitable cutting methods for the range specified and detail their choices with reasons in the form of a report for assessment.
	Books Fabrication and Welding Eng. by Roger Timings – 2nd Edition
Gourd, L. M. Principles of Welding Technology (Butterworth-Heinemann, 1995)
Websites   www.youtube.com
‘Advanced Machining Processes' – PowerPoint by http://www.utoledo.edu/engineering/
https://goo.gl/NZyXCe 
https://goo.gl/4Z30Ka 
https://goo.gl/HAagRm 




	Lesson 8: Mechanical fastening
	Suggested Teaching Time: 2 hours

	Learning Outcome: Understand manufacturing processes and techniques

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 1.1
Mechanical 






	Range: 
Mechanical fastening methods: screw, bolt and rivet; Mechanical joining methods: brazing and soldering methods; Principles/application of screws and bolts (I & CHO); Systems, e.g. ISO, UN, etc.(CHO); Typical applications and materials used for each device (CHO); Rivets – solid and bifurcated types ('pop' rivets) (I & CHO); Joint types and applications: Brazing (various methods), fluxes, materials joined and Health and Safety issues (CHO); Soldering (various methods) fluxes, materials joined and Health and Safety issues (CHO).
The main vehicle for the delivery of the topic areas should be a mix of whole-class teaching sessions and tutor / student discussions reinforced by the use of IHO (incomplete handouts and diagrams) along with the use of CHO (complete handouts) where suitable.
Opportunity for applied learning   
[bookmark: __DdeLink__1479_245360919]Assignment devised and introduced by the tutor. Learners are given drawings and /or typical parts assemblies, and asked to research and select suitable methods for assembly using the mechanical fastening and joining methods included in the range, giving reasons for their choice (cost, joint strength, appearance, etc.) and submit for assessment.
Tutor arranged visit(s) to local companies where learners are able to see mechanical fastening methods (permanent and non-permanent) and adhesive processes in use. Learners are to produce a report / assignment or complete a questionnaire for assessment.
	Books
Fabrication and Welding Eng. by Roger Timings – 2nd Edition
Black, B. J., Workshop Processes, Practices and Materials 5th edition (Newnes, 2004) 
Chapman, W. A. J., Workshop Technology vol 1 (CBS, 2001)
Websites
www.youtube.com
There are numerous videos on mechanical fastening methods 
https://goo.gl/9t1vlD



	Lesson 9: Gas welding and cutting  
	Suggested Teaching Time: 2 hours

	Learning Outcome: Understand manufacturing processes and techniques

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 1.1
Mechanical 





	Range
Gas welding – oxy-gas methods, including: Oxy / acetylene principles of operation, etc. (IHO); Operation methods and techniques (C & IHO); Typical applications and materials used (CHO); Component accuracy, Health and Safety issues; Effects of heat and problems of distortion (CHO).
The main vehicle for the delivery of the topic areas should be a mix of whole-class teaching sessions and tutor / student discussions reinforced by the use of IHO (incomplete handouts and diagrams) along with the use of CHO (complete handouts) where suitable.
Opportunity for applied learning
Workshop demonstrations and/or suitable video programmes; learners observe and then complete a suitable questionnaires to be submitted for assessment by the tutor. Also a local industry visit if possible, coupled with suitable assessment questionnaire.
Using video media learners carry out a mini assignment as a private study / homework activity. Learners to view media, then complete a short report or questionnaire for assessment.
Tutor arranged visit(s) to local companies where learners are able to see gas welding methods (permanent and non-permanent) and adhesive processes in use. Learners are to produce a report / assignment or complete a questionnaire for assessment.
	Books
Fabrication and Welding Eng. by Roger Timings – 2nd Edition
Gourd, L. M. Principles of Welding Technology (Butterworth-Heinemann, 1995)
Chapman, W. A. J., Workshop Technology vol 3 (CBS, 2001–2015)
Websites
www.youtube.com
There are numerous videos on gas welding techniques




	Lesson 10: Electric arc welding
	Suggested Teaching Time: 2 hours

	Learning Outcome: Understand manufacturing processes and techniques

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 1.1 
Mechanical 




	Range 
Electric arc welding methods, including: gas, metal, arc (MIG), gas tungsten arc (TIG), shielded metal arc welding (SMAW), manual metal arc (MMA); MMA principles of equipment and operation (IHO); MIG and TIG principles of equipment and operation (IHO); MMA and SMAW (argon arc) principles of operation (IHO); Operational methods and techniques (C & IHO); Applications and materials used (CHO); Effects of heat and distortion problems (CHO).   
[bookmark: __DdeLink__1488_58967945]The main vehicle for the delivery of the topic areas should be a mix of whole-class teaching sessions and tutor / student discussions reinforced by the use of IHO (incomplete handouts and diagrams) along with the use of CHO (complete handouts) where suitable.
Opportunity for applied learning
Workshop demonstrations and/or suitable video programmes, learners observe and then complete a suitable questionnaire to be submitted for assessment by the tutor. Also a local industry visit, if possible coupled with suitable assessment questionnaire.
Using video media learners carry out a mini assignment as a private study / homework activity. Learners to view media, then complete a short report or questionnaire for assessment.
Tutor arranged visit(s) to local companies where learners are able to see electric arc welding methods (permanent and non-permanent) and adhesive processes in use. Learners are to produce a report / assignment or complete a questionnaire for assessment.
	Books
Fabrication and Welding Eng. by Roger Timings – 2nd Edition
Gourd, L. M. Principles of Welding Technology (Butterworth-Heinemann, 1995)
Chapman, W. A. J., Workshop Technology vol 3 (CBS, 2015)
Websites
www.youtube.com
[bookmark: __DdeLink__1228_1560241367][bookmark: __DdeLink__1461_835304388]There are numerous videos on arc welding techniques 



	Lesson 11: Friction and resistance welding, plastics welding
	Suggested Teaching Time: 2 hours

	Learning Outcome: Understand manufacturing processes and techniques.

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 1.1 
Mechanical 





	Range
Friction welding techniques and applications; Resistance welding techniques, including spot and seam methods; Plastics welding techniques, including heat and solvent methods.   
The main vehicle for the delivery of the topic areas should be a mix of whole-class teaching sessions and tutor / student discussions reinforced by the use of IHO (incomplete handouts and diagrams) along with the use of CHO (complete handouts) where suitable.
Opportunity for applied learning
Workshop demonstrations and/or suitable video programmes, learners observe and then complete a suitable questionnaire to be submitted for assessment by the tutor. Also a local industry visit, if possible coupled with suitable assessment questionnaire.
Using video media learners carry out a mini assignment as a private study / homework activity. Learners to view media, then complete a short report or questionnaire for assessment.
[bookmark: __DdeLink__1364_794211415]Tutor arranged visit(s) to local companies where learners are able to see resistance, friction and plastics welding processes in use, subject to PPE being available and safety issues resolved. Learners are to produce a report / assignment or complete a questionnaire for assessment.
	Books
Fabrication and Welding Eng. by Roger Timings – 2nd Edition 
Gourd, L. M. Principles of Welding Technology (Butterworth-Heinemann, 1995)
Chapman, W. A. J., Workshop Technology vol 3 (CBS, 2015)
Websites
www.youtube.com
There are numerous videos on resistance welding techniques 






	Lesson 12: Forging 
	Suggested Teaching Time: 2 hours

	Learning Outcome: Understand manufacturing processes and techniques

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 1.1
Mechanical





	Range 
Forging processes and methods, including hot and cold forging techniques, upset forging methods, drop forging techniques (open die, closed die), press forging and roll forging.    
Opportunity for applied learning
Workshop demonstrations including basic hammer forging and/or suitable video programmes; learners observe and then complete a suitable questionnaire to be submitted for assessment by the tutors. 
Using video media learners carry out a mini assignment as a private study / homework activity. Learners to view media, then complete a short report or questionnaire for assessment.
Tutor arranged visit(s) to local companies where learners are able to see forging processes in use, subject to PPE being available and safety issues resolved. Learners are to produce a report / assignment or complete a questionnaire for assessment.



	Books
Black, B. J., Workshop Processes, Practices and Materials 5th edition (Newnes, 2004) 
Chapman, W. A. J., Workshop Technology vols 1 & 3 (CBS, 2001–2015)
Websites
www.youtube.com
There are numerous videos on forging techniques
 








	Lesson 13: Electrical components 
	Suggested Teaching Time: 2 hours

	Learning Outcome: Understand manufacturing processes and techniques

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 1.2
Electrical





	Range
Electrical component construction and manufacture; transformer and coil-winding techniques, including: Electrical cable and types of wire used; Methods of terminating wires and cables; Construction of small, medium and large transformers, motors and generators.
Opportunity for applied learning
Using video media learners carry out a mini assignment as a private study / homework activity. Learners to view media, then complete a short report or questionnaire for assessment.
Tutor arranged visit(s) to local companies where learners are able to see transformers and coil-winding processes in use, subject to PPE being available and safety issues resolved. Learners are to produce a report / assignment or complete a questionnaire for assessment.
Learners, guided by the tutor, work in small groups to produce electrical component construction and manufacture course notes for each member of the group. It is recommended that they use Wikipedia and other suitable media definitions to produce a printed booklet of notes to cover the range stated.




	Websites  
www.mikroe.com
https://goo.gl/Vg1nzu 
https://goo.gl/NTlE3j 
https://goo.gl/ACo2ev



	Lesson 14: Electronics
	Suggested Teaching Time: 2 hours

	Learning Outcome: Use mechanical science principles to solve practical problems in dynamics

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 1.3
Electronics  





	Range
Printed and integrated circuit production: 
Printed circuit board manufacture, including: Component mounting, through-hole and surface mount methods; Automatic pick and place methods; Integrated circuits construction and manufacture aspects.
Electronic device soldering methods, including: Manual, wave, reflow and selective soldering techniques.
Electronic device and component cleaning methods, conformal coating (potting); Mass production / assembly of electronic appliances and equipment.
Opportunity for applied learning
[bookmark: __DdeLink__1558_840912023]Tutor arranged visits to local companies where learners are able to see PCB and IC processes and production processes in use, subject to PPE being available and safety issues resolved. Learners are to produce a report / assignment or complete a questionnaire for assessment.
Using video media learners carry out a mini assignment as a private study / homework activity. Learners to view media, then complete a short report or questionnaire for assessment.
Learners, guided by the tutor, work in small groups to produce printed and integrated circuit production course notes for each member of the group. It is recommended they use Wikipedia and other suitable media definitions to produce a printed booklet of notes to cover the range stated.
	Books
Harper, C. A., Electronic Assembly Fabrication (McGraw-Hill, 2002)
Khandpur, R. S., Printed Circuit Boards (McGraw-Hill, 2005)
Websites
https://goo.gl/GLdCS7 
https://goo.gl/7mGCWb 




























	Lesson 15: Production methods
	Suggested Teaching Time: 2 hours

	Learning Outcome: Recognise production and automation systems

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 2.1
Production methods 





	Range
Principles and techniques to include the following: Bespoke, batch, mass and flow-line methods; Use of tooling, jigs and fixtures, etc.; Press tooling, blanking, piercing and forming, etc.
Opportunity for applied learning
Learner assignment – learners are to be allocated four different product types, each suitable for one of the production methods listed above. They will then produce an assignment of 2,000–2,500 words to:
‘Evaluate suitable production methods and manufacture processes for the four products, each one suitable for either bespoke, batch, mass or flow-line methods.’ 
NB: Suitable diagrams, drawings and photographs should be included to illustrate and enhance their findings. When completed the assignment is to be assessed.
Using video media learners carry out a mini assignment as a private study / homework activity. Learners to view media, then complete a short report or questionnaire for assessment.
Tutor arranged visits to local companies where learners are able to see the different production methods, jigs, fixtures and presswork in use, subject to PPE being available and safety issues resolved. Learners are to produce a report / assignment or complete a questionnaire for assessment.
	Books
Timings, R., Basic Manufacturing 3rd Edition (Routledge 2004)
Chapman, W. A. J., Workshop Technology vols 2 & 3 (CBS, 2007–2015)
Websites 
https://goo.gl/xitNFb
https://goo.gl/iUHp3y 
https://goo.gl/tSXhND
https://goo.gl/ucgG7B
https://goo.gl/w4G0yo
https://goo.gl/wFLvAl








































	Lesson 16: Inspection methods and measurement methods
	Suggested Teaching Time: 2 hours

	Learning Outcome: Recognise production and automation systems

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 2.2
Inspection methods

Topic 2.3 
Measurement methods 





	Range
Inspection methods, including process checks and inspection techniques; Measurement methods, including gauging and measurement, in-process gauging,  post-production methods, manual and automated techniques, CMM (computer measurement methods), laser techniques, sampling systems.
Opportunity for applied learning
Using video media learners carry out a mini assignment as a private study / homework activity. Learners to view media, then complete a short report or questionnaire for assessment.
Tutor arranged visits to local companies where learners are able to see inspection, process checks, measurement and gauging methods in use, subject to PPE being available and safety issues resolved. Learners are to produce a report / assignment or complete a questionnaire for assessment.


	Books
Black, B. J., Workshop Processes, Practices and Materials 5th edition (Newnes, 2004) 
Timings, R. L., Engineering Fundamentals (Newnes, 2002)
Chapman, W. A. J., Workshop Technology vols 1–3 (CBS, 2001–2015)
Websites
www.youtube.com
There are numerous videos on checking, measurement and gauging techniques 







	Lesson 17: Assembly and built methods
	Suggested Teaching Time: 2 hours

	Learning Outcome: Recognise production and automation systems

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 2.4
Assembly and build methods 







	Range
Assembly and build methods including the use of adhesives, cradles, fixtures, conveyor belts, automated assembly and automatic component sorting techniques.
Opportunity for applied learning
Using video media learners carry out a mini assignment as a private study / homework activity. Learners to view media, then complete a short report or questionnaire for assessment.
In groups of two to four, learners are given suitable assembly/sub-assembly drawings and parts list(s). Using IT, each group member produces an assembly and build schedule listing all procedures, checks and equipment required for the complete assembly. Alternatively, individual group members produce a written assembly and build report listing all procedures, checks and equipment required for complete assembly. Either of the above is to be submitted for tutor assessment. 
Tutor arranged visits to local companies where learners are able to see assembly and build methods in use, subject to PPE being available and safety issues being resolved. Learners are to produce a report / assignment or complete a questionnaire for assessment.

	Books
Timings, R., Basic Manufacturing 3rd Edition (Routledge 2004)
Chapman, W. A. J., Workshop Technology vols 1–3 (CBS, 2001–2015)
Websites
https://goo.gl/UyxT35
https://goo.gl/pVapX3
https://goo.gl/exAp0x


 




	Lesson 18: Component finishing and assembly protection methods	
	Suggested Teaching Time: 2 hours
	
	
	
	
	

	Learning Outcome: Recognise production and automation systems
	
	
	
	
	

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 2.5
Component finishing and assembly protection methods

	Range 
Component finishing processes, including: Electro-plating methods, Painting – electrostatic and powder coating; Anodising aluminium and plastic coating systems.
Assembly protection methods, including: Coatings – conformal and shrink-wrap techniques. 
Opportunity for applied learning
Students to be allocated four different product types, each suitable for one of the four component finishing processes listed above. The learners will then evaluate suitable finishing methods for each component and produce a report for assessment.
Students are to be allocated two different types of assembly which require protection during transit and storage prior to final assembly. The learners will then evaluate suitable protection methods for each component and produce a report for assessment.
NB: Diagrams, drawings and photographs can be included to illustrate their findings. 
Using video media learners carry out a mini assignment as a private study / homework activity. Learners to view media, then complete a short report or questionnaire for assessment.
Tutor arranged visits to local companies where learners are able to see component finishing and assembly protection methods in use, subject to PPE being available and safety issues being resolved. Learners are to produce a report / assignment or complete a questionnaire for assessment.
	Books
Timings, R., Basic Manufacturing 3rd Edition (Routledge 2004)
Websites
https://goo.gl/UmSfLM 
https://goo.gl/kFplB2 
https://goo.gl/cujgJw 
https://goo.gl/YK2BgL 
https://goo.gl/jKcSiG 

	
	
	
	





	Lesson 19: Automation methods 
	Suggested Teaching Time: 2 hours
	
	
	
	
	

	Learning Outcome: Recognise production and automation systems
	
	
	
	
	

	Topic
	Suggested Teaching
	Suggested Resources

	 Topic 2.6
 Automation methods
	Range
Automated production systems, including: Transfer machines, in-line and rotary systems. 
Robotic systems, including: Welding, assembly and production cells; Control techniques, PLCs, etc.
Opportunity for applied learning
Using video media learners carry out a mini assignment as a private study / homework activity. Learners to view media, then complete a short report or questionnaire for assessment.
Tutor arranged visits to local companies where learners are able to see production and automation systems in use, subject to PPE being available and safety issues being resolved. Learners are to produce a report / assignment or complete a questionnaire for assessment.






	Books 
Timings, R., Basic Manufacturing 3rd Edition (Routledge 2004)
Chapman, W. A. J., Workshop Technology vol 3 (CBS, 2015)
Websites
https://goo.gl/0YMv0O
https://goo.gl/jp4fGn
	
	
	
	




	Lesson 20: Chemical processing methods
	Suggested Teaching Time: 2 hours

	Learning Outcome: Understand new manufacturing techniques

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 3.1
Additive

Topic 3.4
Chemical 


	Range
Understand chemical manufacturing methods, including: 3D printing techniques; Photo-chemical blanking, etc.; Etching methods; Chemical milling.
The main vehicle for the delivery of the topic areas should be a mix of whole-class teaching sessions and tutor / student discussions reinforced by the use of IHO (incomplete handouts and diagrams) along with the use of CHO (complete handouts) where suitable.
Opportunity for applied learning
Using video media learners carry out a mini assignment as a private study / homework activity. Learners to view media, then complete a short report or questionnaire for assessment.
Tutor arranged visits to local companies where learners are able to see chemical processes and methods covered in the range, subject to PPE being available and safety issues being resolved. Learners are to produce a report / assignment or complete a questionnaire for assessment.




	Books
Chapman, W. A. J., Workshop Technology vol 3 (CBS, 2015)
Websites 
‘Advanced Machining Processes' – PowerPoint by http://www.utoledo.edu/engineering/




	Lesson 21: Casting methods
	Suggested Teaching Time: 2 hours

	Learning Outcome: Understand new manufacturing techniques

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 3.2
Casting
















	Range
Understand casting methods, including: sand and shell moulding, investment, gravity die, low and high pressure die, vacuum.
The main vehicle for the delivery of the topic areas should be a mix of whole-class teaching sessions and tutor / student discussions reinforced by the use of IHO (incomplete handouts and diagrams) along with the use of CHO (complete handouts) where suitable.
Opportunity for applied learning
Using video media learners carry out a mini assignment as a private study / homework activity. Learners to view media, then complete a short report or questionnaire for assessment.
Tutor arranged visits to local companies where learners are able to see casting processes and methods covered in the range, subject to PPE being available and safety issues being resolved. Learners are to produce a report / assignment or complete a questionnaire for assessment.

	Books
Black, B. J., Workshop Processes, Practices and Materials 5th edition (Newnes, 2004) 
Chapman, W. A. J., Workshop Technology vols 1 & 3 (CBS, 2001–2015)
Websites
https://goo.gl/NwUlW6



	Lesson 22: Polymer and elastomer techniques                           
	Suggested Teaching Time: 2 hours

	Learning Outcome: Understand new manufacturing techniques

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 3.3
Moulding & extrusion

Topic 3.9
Polymer and elastomer based










	Range
Understand polymer and elastomer techniques:
Moulding methods, including: injection, transfer, blow moulding, thermoforming, tooling used and materials processed.
Extrusion methods, including: hot, cold and warm extrusion dies and materials processed.     
Typical relevant materials used for the above techniques, process accuracy, surface finish produced, limitations and quality issues (C and IHO).
Opportunity for applied learning 
Using video media learners carry out a mini assignment as a private study / homework activity. Learners to view media, then complete a short report or questionnaire for assessment.
Tutor arranged visits to local companies where learners are able to see polymer and elastomer processing machines and methods in the range, subject to PPE being available and safety issues being resolved. Learners are to produce a report / assignment or complete a questionnaire for assessment.

	Books
Timings, R., Basic Manufacturing 3rd Edition (Routledge 2004)
[bookmark: __DdeLink__630_501488289]Chapman, W. A. J., Workshop Technology vol 3 (CBS, 2015)
Websites
https://goo.gl/SPlT0O
https://goo.gl/KZfzbQ






	Lesson 23: Advanced machining, cutting and joining systems
	Suggested Teaching Time: 2 hours

	Learning Outcome: Understand new manufacturing techniques

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 3.6
High frequency
Topic 3.7
Joining






	Range
Understand advanced machining, cutting and joining systems, including: Ultrasonic – machining and cutting methods; Principles of ultrasonic machining and cutting techniques (I and CHO); Electron beam – machining and welding methods, applications (I & CHO); Laser welding principles and applications (I and CHO); Plasma arc welding principles and applications (I and CHO); Adhesive systems – types, principles, applications (I and CHO); Typical materials used, process accuracy, surface finish produced, process limitations, quality aspects and Health and Safety issues.                                     
The main vehicle for the delivery of the topic areas should be a mix of whole-class teaching sessions and tutor / student discussions reinforced by the use of IHO (incomplete handouts and diagrams) along with the use of CHO (complete handouts) where suitable.
Opportunity for applied learning
Demonstration of techniques in workshops where suitable equipment is available, or show suitable videos.
Using video media learners carry out a mini assignment as a private study / homework activity. Learners to view media, then complete a short report or questionnaire for assessment.
Tutor arranged visits to local companies where learners are able to see advanced machining, cutting and joining machines and methods covered in the range, subject to the availability of the necessary PPE. Learners are to produce a report / assignment or complete a questionnaire for assessment.
	Books
Timings, R., Basic Manufacturing 3rd Edition (Routledge 2004)
Chapman, W. A. J., Workshop Technology vol 3 (CBS, 2015)
Websites 
https://goo.gl/ckT6G2
https://goo.gl/IevGIv
https://goo.gl/7LSQH3
https://goo.gl/rkU45G
https://goo.gl/GspEKH 





	Lesson 24: Powder based
	Suggested Teaching Time: 2 hours

	Learning Outcome: Understand new manufacturing techniques

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 3.8
Powder based






	Range
Understand advanced manufacturing techniques, including: powder compaction, sintering techniques; Powder metallurgy – principles of compacting and sintering processes (I and CHO); Surface finish produced, H&S issues (CHO); Typical applications, materials used, accuracy, limitations and quality issues (CHO).
The main vehicle for the delivery of the topic areas should be a mix of whole-class teaching sessions and tutor / student discussions reinforced by the use of IHO (incomplete handouts and diagrams) along with the use of CHO (complete handouts) where suitable.
Opportunity for applied learning
Using video media learners carry out a mini assignment as a private study / homework activity. Learners to view media, then complete a short report or questionnaire for assessment.
Tutor arranged visits to local companies where learners are able to see powder metallurgy machines and methods covered in the range, subject to the availability of the necessary PPE. Learners are to produce a report / assignment or complete a questionnaire for assessment.


	Books
Chapman, W. A. J., Workshop Technology vol 3 (CBS, 2015)
Dowson, G., Introduction To Powder Metallurgy (EPMA, 1990) 
Schatt, W. & Pieters, K.-P., Powder Metallurgy Processing and Materials (EPMA, 1998)






	Lesson 25: Quality concepts 
	Suggested Teaching Time: 2 hours

	Learning Outcome: Understand quality control issues

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 5.1
Quality concepts






	Range
Understand quality concepts, including: quality model, quality culture aspects, quality standards.
Learners need to acquire a good understanding of each concept, what its principles are and the circumstances where each concept applies and fits the overall quality model.
It is important that quality issues are emphasised where appropriate in each learning outcome and topic area of the unit.
The main vehicle for the delivery of the topic areas should be a mix of whole-class teaching sessions and tutor / student discussions reinforced by the use of IHO (incomplete handouts and diagrams) along with the use of CHO (complete handouts) where suitable.
Opportunity for applied learning
Using video media learners carry out a mini assignment as a private study / homework activity. Learners to view media, then complete a short report or questionnaire for assessment.
Tutor arranged visits to local companies where learners are able to see a quality model, quality culture aspects and the standards covered in the range in action, subject to the availability of PPE if needed. Learners are to produce a report / assignment or complete a questionnaire for assessment.
[bookmark: __DdeLink__608_931976902]Tutors to note: For cohesion and realistic simulation, Topics 5.1, 5.2 and 5.3 can be covered flexibly and considered as one unit of three lessons (six hours).
	Books
Timings, R., Basic Manufacturing 3rd Edition (Routledge 2004)
Field, S. W. & Swift, K. J., Effecting a Quality Change (Routledge, 2011)
Oakland, J. S., Total Quality Management 3rd edition (Butterworth-Heinemann, 2003)
Websites  
https://goo.gl/oc8VbA 
https://goo.gl/05Eqg8 
https://goo.gl/eEMfW2 



	Lesson 26: Quality control systems 
	Suggested Teaching Time: 2 hours

	Learning Outcome: Understand quality control issues

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 5.2
Quality control systems





	Range
Understand quality control systems, including the following: Total Quality Management (TQM), Six Sigma, Lean, External Supplier Quality, Software Quality.
Learners need to acquire a good understanding of each concept, what its principles are and the circumstances where each concept applies and fits the overall quality model.
It is important that quality issues are emphasised where appropriate in each learning outcome and topic area of the unit.
The main vehicle for the delivery of the topic areas should be a mix of whole-class teaching sessions and tutor / student discussions reinforced by the use of IHO (incomplete handouts and diagrams) along with the use of CHO (complete handouts) where suitable
Opportunity for applied learning
Using video media learners carry out a mini assignment as a private study / homework activity. Learners to view media, then complete a short report or questionnaire for assessment.
Tutor arranged visits to local companies where learners are able to see the quality control systems covered in the range in action, subject to the availability of PPE if needed. Learners are to produce a report / assignment or complete a questionnaire for assessment.
Tutors to note: For cohesion and realistic simulation, Topics 5.1, 5.2 and 5.3 can be covered flexibly and considered as one unit of three lessons (six hours).
	Books
Timings, R., Basic Manufacturing 3rd Edition (Routledge 2004)
Field, S. W. & Swift, K. J., Effecting a Quality Change (Routledge, 2011)
Oakland, J. S., Total Quality Management 3rd edition (Butterworth-Heinemann, 2003)
Websites  
https://goo.gl/ZYoAc3 
https://goo.gl/J26yCz



	Lesson 27: Quality tools and techniques
	Suggested Teaching Time: 2 hours

	Learning Outcome: Apply process planning requirements

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 5.3
Quality tools and techniques






	Range
Understand quality tools, techniques and analysis methods, including: stakeholder, pareto, cause and effect, workflow histograms, FMEA, statistical process control,  process capability, DOE, QFD, Poka Yoke.
Learners need to acquire a good understanding of each concept, what its principles are and the circumstances where each concept applies and fits the overall quality model.
It is important that quality issues are emphasised where appropriate in each learning outcome and topic area of the unit.
The main vehicle for the delivery of the topic areas should be a mix of whole-class teaching sessions and tutor / student discussions reinforced by the use of IHO (incomplete handouts and diagrams) along with the use of CHO (complete handouts) where suitable.
Opportunity for applied learning
Using video media learners carry out a mini assignment as a private study / homework activity. Learners to view media, then complete a short report or questionnaire for assessment.
Tutor arranged visits to local companies where learners are able to see the quality tools and techniques covered in the range in action, subject to the availability of PPE if needed. Learners are to produce a report / assignment or complete a questionnaire for assessment.
Tutors to note: For cohesion and realistic simulation, Topics 5.1, 5.2 and 5.3 can be covered flexibly and considered as one unit of three lessons (six hours).
	



	Lesson 28: Process selection   
	Suggested Teaching Time: 2 hours

	Learning Outcome: Apply process planning requirements

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 4.1
Process selection 






	Range
Select process methods from: Manufacturing and processing (LO1); Production and automation systems (LO2); New manufacturing methods (LO3).
Opportunity for applied learning
Learners are to be given an appropriate number of scenarios for product specifications where the materials involved include metals and non-metals. Using the product specifications the learners must work individually or in small groups of up to a maximum of four to select appropriate process methods and document typical planning operations for:
· Manufacture and processing (LO1)
· Product and automation systems (LO2)
· New manufacturing systems (LO3)
The plans should include all Health and Safety issues and expected quality standards. 
Tutors to note: For cohesion and simulation, topics 4.1, 4.2 and 4.3 can be covered flexibly and considered as one unit of three lessons (6 hours)
Using video media or PowerPoint learners carry out a mini assignment as a private study / homework activity. Learners to view media, then complete a short report or questionnaire for assessment.
	Books
Timings, R., Basic Manufacturing 3rd Edition (Routledge 2004)
Websites 
[bookmark: __DdeLink__210_1301303607]www.youtube.com
Numerous videos featuring LO1, LO2 and LO3 methods, techniques and systems are available 




	Lesson 29: Planning techniques
	Suggested Teaching Time: 2 hours

	Learning Outcome: Apply process planning requirements

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 4.2
Planning techniques




	Range
Select process methods from: Manufacturing and processing (LO1); Production and automation systems (LO2); New manufacturing methods (LO3).
Opportunity for applied learning
Learners are to be given an appropriate number of scenarios for product specifications where the materials involved include metals and non-metals. Using the product specifications the learners must work individually or in small groups of up to a maximum of four to select appropriate process methods and document typical planning operations for:
· Manufacture and processing (LO1)
· Product and automation systems (LO2)
· New manufacturing systems (LO3)
The plans should include all Health and Safety issues and expected quality standards. 
Tutors to note: For cohesion and simulation, topics 4.1, 4.2 and 4.3 can be covered flexibly and considered as one unit of three lessons (6 hours)
Using video media or PowerPoint learners carry out a mini assignment as a private study / homework activity. Learners to view media, then complete a short report or questionnaire for assessment.
	Books
Timings, R., Basic Manufacturing 3rd Edition (Routledge 2004)
Websites 
www.youtube.com
Numerous videos featuring LO1, LO2 and LO3 methods, techniques and systems are available 





	Lesson 30: Purchased products
	Suggested Teaching Time: 2 hours

	Learning Outcome: Apply process planning requirements

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 4.3
Purchased products






	Range
Learners should be familiar with commonly used methods for controlling the purchase and storage of materials and components during production: Types of stock of raw materials, work in progress, finished products; Stock control methods and the comparison between fully stocking with buffer stock and ‘just in time’ (JIT) – in conjunction with contracted-out services and suppliers.    
Opportunity for applied learning
Learners are to be given an appropriate number of scenarios for product specifications where the materials involved include metals and non-metals. Using the product specifications the learners must work individually or in small groups of up to a maximum of four to select appropriate process methods and document typical planning operations for:
· Manufacture and processing (LO1)
· Product and automation systems (LO2)
· New manufacturing systems (LO3)
The plans should include all Health and Safety issues and expected quality standards. 
Tutors to note: For cohesion and simulation, topics 4.1, 4.2 and 4.3 can be covered flexibly and considered as one unit of three lessons (6 hours)
Using video media or PowerPoint learners carry out a mini assignment as a private study / homework activity. Learners to view media, then complete a short report or questionnaire for assessment.      
	Books 
Timings, R., Basic Manufacturing 3rd Edition (Routledge 2004)
Ansari, A. & Modarress, B.,  Just-in-time Purchasing (The Free Press, 1990)
Websites
https://goo.gl/QGLC0b 
https://goo.gl/MCYc8K 
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