S2 Robotics Lesson 3
Pick and Place Operations
Repetitive motion injuries don’t occur because of accidents. They occur from doing a job properly thousands to tens of thousands of times. Pick and place activities create repetitive motion injury risk. To avoid losses in work hours and worker’s compensation claims . . .
Robotic arms are excellent for performing pick and place operations
· Placing small electronic components on circuit boards
· Placing large boxes on pallets.
Video watching
Vacuum Grippers Medley
https://www.youtube.com/watch?v=FNi_Bcu4Ei0
End-effector Suction cup gripper
The variety of gripper types is due to the massive variety of objects robots can handle. For direct handling of food, for example, a small, soft gripper is likely to be the best choice. But for packaging and palletizing operations, a gripper with large suction cups is probably the better choice.
Which packing tasks are vacuum grippers best suited to?
· Delicate objects can be tricky to handle with a mechanical gripper. Vacuum grippers do not contain hard edges which could damage packaging.
· Flat sheets of material can be very difficult to grasp. Vacuum grippers are perfect for such challenging strange shapes as they only require a surface to hold onto.
[bookmark: _GoBack]Set up of suction cup gripper
Peripheral Interface
The interfaces of Dobot Magician are located on
· the back of the base
· [image: ][image: ]the forearm
Steps to set up the suction cup gripper
Caution: NEVER wire anything to the Dobot Magician while it has power on. ALWAYS turn it off before making connections or damage to the robot could occur.
· Connect the air pump’s power cable to the SW1 connector
· Connect the signal cable to the GP1 connector
· Insert the suction cup kit into the end’s port, and fasten it with clamp fixing screw
[image: ] [image: ] [image: ]
· Connect the air pump’s air tube to the air tube connector of the suction cup kit
· Connect the servo’s cable to the GP3 connector on the Forearm
Align Graph Paper
Align the graph paper using the program AlignGraphPaper.
Coding Session
[image: ]Below is a Blockly program that performs the task of picking a cube at location P (210, 0) and placing it at location Q (290, -50). You may follow the underlying algorithm and convert it into an Arduino program.

Given that:
· MoveTo (X, Y, Z): Move to a Cartesian coordinate
· ChooseEndTools(SuctionCup): 
· SuctionCup (ON, OFF): turn the suction cup on or off

Complete the PickAndPlace program to pick and place a single cube.
	Pick and Place Sequence
	Command

	Choose Suction Cup as EndOfArmTooling
	

	Home
	

	Move Above location P
	

	Lower to location P
	

	Turn on the Suction Cup
	

	Move Above location P
	

	Move Above location Q
	

	Lower to location Q
	

	Turn off the Suction Cup
	

	Move Above location Q
	

	Home
	



Modify the PickAndPlace program to pick and place the cubes as shown.









	Location
	Coordinate (X, Y)

	P1
	(300, -90)

	P2
	(270, -90)

	P3
	(240, -90)

	P4
	(210,-90)

	Q1
	(290, 50)

	Q2
	(290, -50)

	Q3
	(210, 50)

	Q4
	(210, -50)


Place the 4 cubes at locations P1, P2, P3 and P4.
Mark the squares at locations Q1, Q2, Q3 and Q3


Convert the following Blockly program into an Arduino program
[image: ]
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