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1. (4) Briefly describe the 4 categories for degrees of implementation of Concurrent Engineering.

· One-Way - Where Designs Are Passed to Manufacturing With Little or No Feedback of Life-Cycle Information to the Designer. 

· Stunted Two-Way  - Where Designs Are Evaluated After a Design Has Been Completed. 

· Two-Way - Where the Designs Are Evaluated at Stages During the Design.

· Integrated  - Where the Designs Are Evaluated Continuously As the Design Progresses From Conceptual to Detailed.
2. (4) A product has 200 components with the probability of each part being available for assemble for 98%.  What is the probability of all parts being available for assembly (assuming the probabilities are independent)?  What is probability when the number of parts is reduced to 50 (assuming everything else remains the same)?
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3. (6) A redesign effort for a product is expected to take 6000 hours at a cost of $95 per hour.  The resultant redesign is expected to require an extra $4000 in manufacturing tooling and fixtures.  The redesign is expected to eliminate $25 in parts per unit, and require 0.4 hour less per unit to assemble per unit with an assembly cost of $45 per hour.  The parts in the redesigned product are expected to require a total additional manufacturing cost of $11 per unit.  Calculate the minimum amount to be produced at which the redesign is economically viable.
Lb > (Cd Dt + Ms)/ (Ar Ca +E - Mc) 
L > (95*6000 + 4000) / (0.4*45 + 25 – 11) 
L > 17937.5 ( 17938
Cd: Design Cost Factor, ie The Cost of the Design Effort Per Unit Time.

Dt: Design Time. 

Ms: Manufacturing Setup Cost. This Includes the Cost of Special Jigs, Fixtures, Tools, Molds, and Set up Time Required in Order to Begin Manufacture of New Design.

Mc: Increase  in Manufacturing Cost Per Part As a Result of the Redesign

L: Number to be produced in given time horizon
Ar: Reduction In Assembly Time 

Ca: Assembly Cost Per Unit Time

E: Total Cost of Eliminated Parts Per Unit Product

4. (3) What are the 3 criteria used in the Boothroyd-Dewhurst approach for determining if a part is a candidate for elimination
· Does the Part Move With Respect to All the Parts Already Assembled? 

· Must the Part Be Made of a Different Material or Be Isolated From All Other Parts Already Assembled? 

· Must the Part Be Separate From All Other Parts Already Assembled Because Necessary Assembly or Disassembly Would Otherwise Be Impossible?

5. (3) Briefly describe why the 3 in the formula for calculating the design efficiency in the Boothroyd-Dewhurst approach is included.
Ideal assembly time for each part is 3 seconds
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