       IE450                                                                                         
Fall 2005

Assignment #5


        
                               Dr. R. A. Wysk

Due: Friday March 17, 2006 By 4PM
For this assignment, you will work in groups (your lab group).  You are to embellish Assignment #1and 3 in order to look at the economics of machining by volume as well as more automation and Lean thinking.  For the assignment you are to try to design a manufacturing cell that contains at least one robot and one CNC machine.  Again, you will be producing the part in Assignment #1 in volume.
You can again use the process plan solution pasted for Assignment #1 or use your own.  You can look at the following design alternatives:

Machine design specifics:

1) Use VF-0 in the FAME lab   Cost - $80,000
2) Use VF-0E (high speed machine – this machine will reduce the processing time by 10%)




Cost - $97,000

3) Use HF-1 with pallet changer (this machine will allow the operator to fixture a part while the machine is processing a part)
Cost - $135,000
Cost of Capital For Robots and CNC Machines: 7.25%
Useful Life of Robots and CNC Machines: 6 years

Fixture design specifics:
Use a custom automatic fixture 
	Device
	
	Special fixture

	Set-up time/batch
	
	50 min

	Load and unload time/part
	
	Load Time: 0.2 min.
Unload Time: 0.2 min.

	Cost
	
	$1750


Cost of labor (Operator) is $25/hr (includes overhead and fringe)

Cost of Engineer is $50/hr (for Robots Studio and MasterCAM programming)

PART A  For this part of your assignment, you are to design a production system that utilizes a robot (one of the four listed below) to load and unload parts into the CNC machine of your choice (assignment #3).  You are to select a robot that you feel fits the system requirements best from the ABB line of robots.  See      http://www.abb.com/robotics
You can assume the following cost (including tooling and software for the robots)

Model

Cost

IRB 140

$42,000

IRB 1400

$50,000

IRB 2400

$58,000

IRB 4400

$128,000

Make sure that you include a parts feeder and an unload station/conveyor in your design.  It would probably be worthwhile to use a vibratory feeder to position the parts to the robot.  You will need to take into account all of the distances so that the robot(s) that you choose have adequate reach to get, orient and position the part.  Please get this information from the ABB website. See      http://www.abb.com/robotics
Part B  Create a detailed Gantt chart showing the timing and flow of part(s) in the system.  Make sure that your Gantt Chart indicates how long it takes to produce one part (time in system), as well as the average cycle time.  You will need (3) different Gantt charts – 1 for each CNC machine type.
Part C   Calculate the “breakeven” quantity for using a robot system.  You will compare the new Cp values that you get for the robotic system with those from HW #4.  You will solve for the new Nt break even quantity in the robot system Cp equation.
