Lesson Planner

	Lesson plan for: Casting Demo
	No: 1/1
	Date: 23/4/03

	Year: L6th
	Group: Revision
	Room: W/Shop
	Time/duration: 55min


	Summary of previous work and focus of this lesson

Students have completed major project work and are now covering theory required for AS exam paper. This is to cover Unit 3 Section A (R301) Materials, Components and Systems over twelve lessons.
This lesson is to demonstrate all the elements required in the casting of a material

	Objectives
Teaching Inputs:  Pupils will learn about: 

Process for casting components using sand casting technique
Learning Outcomes:  By the end of the lesson pupils will be able to do or do better:

Respond to Q&A during lesson to confirm understanding of process using specific terms
Work during prep to consolidate information to present as one page A4 with annotated drawings


	Links to:  Literacy/Numeracy; Citizenship; SMSC development: 

SMSC – consider effect on society in process re reuse/ recycling
Citizenship – working together to revise content => co-operation



	Resources required and risk assessment:

Teacher

Casting Equipment, aluminium ingot, moulds
Students

Textbooks, notepads, pencils

Risks

Typical pouring temperature 750°C (MP Al 600°C) requires
Fume extraction, ventilation and removal of all fire hazards prior to start

PPE to include leather apron, gloves, face shield, spats and safety shoes

Tongs for hot components and beware spatter => safe distance

Parting powder is a fine dust and should not be inhaled

Technician required to assist with pouring

Molding sand should be consistent and neither too dry or too wet to affect casting properties


	Time/section
	Activities, key teaching points, health and safety points

	5 min


10 min

30 min
10 min


	Standard Operating Procedures –Take Register.
Establish good order – No chewing, coats – shirts and ties

Outline purpose of demonstration is to cast a product in aluminium to demonstrate the procedure
Refer to pages 82 & 83 of textbook
The handout list the stages in the casting process for reference which are
1. Check sand – hold shape when clenched but not ‘wet’

2. Drag upside down on board, insert pattern and dust with chalk

3. Sieve sand over top and ram to make solid

4. Turn over drag and fit cope, dust and insert sprue pins

5. cut gates, basins and wells before removeing pins and pattern

6. reassemble mould box ready for pouring

7. remove any impurities from melt prior to pouring

8. pour slowly and continuously to fill mould, check riser to ensure full

9. Once solidified, break sand mould to release component – care hot!

10. Fettling to remove sprues, flash, runners, etc.

Qualities of a good pattern include

· Radiused corners

· Drafted sides (taper)

· Good surface finish

· Shrinkage allowance

Move to workshop area and demonstrate casting process
Use Q&A to confirm terms used and check understanding

Nominate one student to record process using photos as required and use checklist to confirm operations

Return to classroom to summarise using Q&A on demonstration to ensure understanding.
Prep required – 

Carry out task on P83 re risk assessment of casting

Annotate drawing at bottom of checklist + List all tools used
Standard dismissal process, stand behind chairs, quiet and leave.


Lesson Evaluation

	Date:
	Group:
	Time/duration:


	Pupil response




Sufficiency of subject content




Appropriateness of teaching methods




Achievement of learning outcomes




Achievement of trainee targets






	Trainee targets for next lesson






	Follow up of individual pupils






	Equipment/materials for next lesson
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1. The sand needs to be damp enough to hold its own shape when clenched in the hand. If it is too wet it can be dangerous when casting and dry sand should be added and mixed. It should be sieved thoroughly and all lumps removed.

2. The drag (the bottom half of the casting flask) should be placed upside down on a moulding board and one half of the pattern should be placed flat side down on it. French chalk should be sprinkled lightly over the pattern to help release it later.

3. The sand should be sieved over the pattern to a depth of at least 30 mm and it should then be rammed down firmly. Once compact the drag should be filled and rammed once again before finally being leveled off.

4. The drag should be turned over and the cope fixed in place and the pattern should be assembled and lightly dusted once again. Sprue pins should now be inserted and these will ultimately create a cavity for the metal to run into. The sieving process is repeated and once again the sand should be compacted. Finally, a small well should be created around the top of one of the sprue pins.

5. The sprue pins should be removed and the cope and drag separated. Gates and basins should be cut into the sand in both the cope and the drag before the pattern is removed.

6. The mould box should now be reassembled and placed on the floor ready for pouring.

7. With the metal in a molten state, it should be fluxed and degassed to remove any impurities. These will form on the surface and should be removed before pouring commences.

8. The melt should be poured slowly and with an even flow into the small well. Once the metal has solidified, the sand can be broken but great care should be taken because the components and sand may still be hot.

9. Finally the casting will need to be fettled which involves cutting off the runners and risers and any flashes.
PREP.
List of Tools Used
1. _________________________
2. _________________________
3. _________________________
4. _________________________
5. _________________________
6. _________________________
7. _________________________
8. _________________________
9. _________________________
10. _________________________
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Casting Checklist & Prep
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