ME 317 Design for Manufacturing

Homework 2
1. For parts 3, 6, and 9 of attached Fig. 19.45 (Bertoline et al), evaluate the possibility of manufacturing each with Extrusion, Roll-Forming, and Stamping.  To help with clarity, complete a table in the following form for each part.

Part __9 Pivot
	Extrusion
	Roll-Forming
	Stamping

	Advantages:

There are no restrictions for making this part with extrusion

	Advantages:

The cross section is uniform.
The small holes could be done on the roll forming line

	Advantages:

The small holes could be pierced.


	Disadvantages:

The main hole is feature that will add cost, but is commonly done with extrusion
The small holes would have to be done in a secondary operation.

The edges would need more of a radius than is shown.

Steel is a more difficult material to extrude.
	Disadvantages:

This exact shape cannot be made since we are starting with uniform thickness stock.
A junction of the sheet metal would be needed, and would probably be located at the center of the flat portion of the Pivot.


	Disadvantages:

The shape would have to be approximated in sheet metal.
A folded joint would occur somewhere


Best Method for this part __Extrusion_______
Justification _The uniform cross section makes extrusion and roll forming the likely candidates.  The complexity of the cross section makes roll forming more difficult.  This shape (with the exception of the small holes) has no restrictions with respect to extrusion.
Part _6 U-support
	Extrusion
	Roll-Forming
	Stamping

	Advantages:

Uniform cross section.
Simple shape
	Advantages:

uniform cross section
Easily bent shape
	Advantages:

uniform material thickness.  Easily stamped shape


	Disadvantages:

Cross hole and 1.4 inch diameter feature would have to be made in a secondary operation

	Disadvantages:

Holes could not easily hold tolerance in roll forming.
Roll forming is better for longer parts.

	Disadvantages:

Difficult to  hold tolerance on holes.
0.313 inches is fairly thick, but can be done.



Best Method for this part ______Stamping___

Justification _______ With stamping, the holes and radius could easily be made and the bending done after ward.  The only big problem is the tolerance on the holes.  
Part __3__
	Extrusion
	Roll-Forming
	Stamping

	Advantages:


	Advantages:

Uniform cross section

	Advantages:

same as part 6


	Disadvantages:


	Disadvantages:

same as part 6

	Disadvantages:

same as part  6



Best Method for this part __Stamping
Justification _____While roll forming could also make this part easily, the short length is more of a fit to stamping.

__

2. Suppose Part 6 (the U-Support) is manufactured by stamping.  We see that the dimension that locates the hole is 3.813 inches.  When we see a three digit dimension like that, we expect that the tolerance is plus or minus one thousandth of an inch.  
a)
Is this a reasonable tolerance for this process?  If not, what tolerance would be appropriate?

No – A tolerance of 0.010 would be more reasonable for extrusion or roll forming.  Even with machining, this would be a difficult tolerance to maintain.

b)
Suggest changes to the design and/or process to assure precise alignment of the holes.  Assume the tight tolerance was to assure hole alignment (critical to function) rather than individual hole location. 
A variety of methods are possible here.  A pilot hole could be used to help maintain alignment, but if very tight alignment is needed, a secondary operation would be used to make both holes with the same tool and assure alignment. 
3.
For the attached print, evaluate the part if it is to be made with the powder metal (P/M) process.  Note that this is a part from an orthopedic device for which you can view more information at http://www.orthofix.com/ofus/mainbodyr.htm )

Discuss which features can be made easily and which would be difficult or impossible.  Mark up the print with suggestions to make the part more easily producible by the P/M process.
The “tabs” at the end are a big issue, both in thickness and in aspect ration.

Depending on the orientation of the part in the die, the “scallops” and external radius at the ends create “feathered edges” for the punch.  The through holes are doable if the part is oriented with the hole axes in the direction of punch motion.  Tolerances of 0.05 millimeters are challenging for some dimensions.
3. Compare the PMA Design Guidelines http://www.makeitmetal.com/DesGdln/ to the design guidelines in Bralla for stamping.  Name one guideline that is in the PMA reference that Bralla does not include.
a number of choices are possible
