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Design of an Electromagnetic Door Lock
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Materials:
· 10 - Paperclips 
· 2 - AA (1.5V) batteries with wires, 
· 1 - Switch,
· 1 m (~3 ft) wire with alligator clips,
· 1 – Small iron rod


Directions:
1) Wrap wire around iron rod 10 times.  Leave at least 6 inches of wire on each side,
2) Turn switch to the OFF position,
3) Connect the red alligator clip to the center terminal of the switch
4) Connect the black alligator clip to the exposed end of the black battery wire,
5) Connect the battery,
6) To energize the circuit, turn the switch to the ON position,
7) Put the end of the nail close to the paperclips to test operation.
8) Turn the switch OFF to disable electromagnet.  
9) Count number of paperclips that were collected.

Roles:
· Switch/Battery Master
· Duties:
· Ensure proper battery is connected,
· Ensure electromagnet is ON for a maximum of 10 continuous seconds.
· Name: ____________________ 

·  Coil Master
· Duties:	
· Control # of coil turns and coil arrangement,
· Use core to pick up paperclips.
· Name: ____________________ 

· Paperclip Master
· Duties:
· Count # of paperclips collected with electromagnet. 
· Record value in table.
· Name: ____________________ 
Electromagnet Performance Tests
· For each design variable, design and test two electromagnet designs,
· Circle the desired value for each design variable
· Change only 1 variable between “Design 1” and “Design 2,“
· Obtain instructor’s initials before proceeding to next test.


Voltage

	
	Voltage [V]
	# Coil Turns
	Coil Layout
	# Paperclips

	Design 1
		3
	9



		10
	25
	40
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	Design 2
		3
	9



	
	
	



    Instructor’s Initials _________


# Coil Turns

	
	Voltage [V]
	# Coil Turns
	Coil Layout
	# Paperclips

	Design 1
		3
	9



		10
	25
	40
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	Design 2
	
		10
	25
	40



	
	




    Instructor’s Initials _________


Coil Layout

	
	Voltage [V]
	# Coil Turns
	Coil Layout
	# Paperclips

	Design 1
		3
	9



		10
	25
	40
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	Design 2
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    Instructor’s Initials _________




Electromagnet Design Challenge

Using what you have learned about the effects of voltage, # turns, and coil layout on electromagnet performance, design the most powerful electromagnet.

Requirements:
· (Voltage × 2)  +  (# turns )  ≤  30

Your Design:
· ______× 2  +  ______  =  ______
· # paperclips = ______
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