ME 317 Design For Manufacturing

Mini-Project 2
Assigned: 
01/05/2008

Due:

01/12/2008

Mini-project 2 is divided into two parts as indicated. Each part has its own deliverable.

2a. Mechanical dissection of an air compressor


2b. Identification of the manufacturing method 

2a. Mechanical Dissection

Assignment:

1. Disassemble the Mini Compressor (open plastic housing, disassemble the slider crank mechanism)
2. Create a Parts List for the slider crank mechanism (All parts starting from the motor shaft to the bracket that retains the cylinder.)
3. Locate features pertinent to diagnosing manufacturing method.

Disassembly

· Remove the screws from the yellow plastic housing.
· Separate the piston – cylinder assembly.
· Disassemble the piston – cylinder assembly as far as is practical

· Save all parts
Parts List
Fill out the attached parts list for the parts in the assembly.  To do so, you will
· Assign a name and number to each part
· Identify significant manufacturing features: ejection marks, machining marks, plastic deformation and parting line

· Suggest the material: aluminum, ferrous metal (steel, iron), and polymer

· Discuss any other unique characteristics of the part in the Comments section

Deliverable 1
Each group will turn in one

· Completed Parts List – Fill out the Deliverable Page1 handout
· Completed List of Significant Features – Fill out the Deliverable Page 2 handout

Evaluation

Grading will be based on 

· Completeness of Parts List

· Correct Identification of Features

Name(s)______________________

______________________

______________________

Box_________

ME 317 Design For Manufacturing

Mini-Project 2a
Mechanical Dissection (Deliverable 1)
Parts List

	Part #
	Part Name
	Features
	Materials
	Comments

	
	
	Ejection Marks
	Machining Marks
	Plastic Deformation
	Parting Line
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


2b. Identification of Manufacturing Method
Assignment:

Deduce the manufacturing method for several parts used in the Mini Air Compressor that was disassembled in class.

Background 

One benefit of this course should be should be an improved ability to recognize the method used to manufacture a particular part.  This skill can be useful when reverse engineering someone else’s design or when considering manufacturing methods for your own design.  The skill combines knowledge of the processes with deductive reasoning.

Also, since this particular compressor is a low cost example of a product in a relatively mature industry, the parts should be good examples of design for manufacturing techniques and design for assembly techniques.  

Objectives/Goals

· Exercise your deductive skills in identifying the manufacturing method(s) used to make an object from the visual evidence (parting lines, surface marks, surface finish, etc.).

Deliverables

1. Each group of 1-3 members will turn in

a. A set of pictures that show the important features of the 

· Counterweight portion of the crank

· Piston

· The shaft used as a crank shaft

b. Accompanying the pictures for each object is text that 

· Names the three or four most likely manufacturing methods.

· Selects the best choice from that list

· States clear and convincing justifications (approximate and quantitative) from the visual evidence that justify your choice.  Evidence may be presented in words and/or pictures.

Format for Deliverable 2:

The attached example shows a possible format for presenting your results.  

Example for Deliverable 2

Manufacturing Method for a Heat Sink

Possible Manufacturing Methods: Die Casting, Extrusion, Machining, Powder Metals, Forging.
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Figure 1  Heat sink viewed perpendicularly to presumed direction of extrusion






Figure 2  Heat sink viewed in presumed direction of extrusion

Manufacturing Method

The pictured heat sink is likely to be an extrusion with secondary machining

Justification

Features consistent with extrusion
· Constant cross section (figure 2)

· Use of aluminum

· Small surface lines (die marks) that are only parallel to the direction of extrusion (figure 1)

· Generous radii on features perpendicular to the direction of extrusion (figure 2)

Features consistent with machining
· Square bottom grooves perpendicular to extrusion direction (figure 1)

· Quasi-parallel angled surface marks perpendicular to extrusion direction (consistent with side milling cutter) (figure 2)


Evidence contradicting alternative manufacturing methods


Die Casting

· Lack of draft in likely direction of die motion

· Lack of ejection pin marks


Forging

· Lack of draft in likely direction of die motion


Powder Metal

· Aspect ratio of features is too long and thin
· Radii would require many feathered edges on punch

Square 


Bottom 


Grooves





Angled


Surface 


Marks





Radii








4

