MAE 305L

Design Project, Fall 2011

Toolmaker’s Vise Jaw
Problem:  Design and build a fixture for mass producing, using a vertical milling machine, a vise jaw to fit on a toolmaker’s vise.  The fixture must provide for safe, rapid, accurate machining of blanks into the required vise jaw as detailed in the accompanying drawing. 

Detailed Requirements:

· The fixture must be capable of making the specified vise jaw from blanks nominally 2 inch by 1 inch by 1 inch. The length of the blanks will be either saw cut or rough milled.

· The fixture shall provide for accurate, reproducible alignment of the fixture with the long axis of the table of the milling machine.

· Two holes shall be provided for securely and accurately mounting the fixture to the table of the milling machine.

· The fixture shall provide adequate support for machining the blanks without using a vise.

· The fixture shall provide sufficient clamping points to prevent excessive movement of the blank while it is being machined.

· Proper alignment of the blank in the fixture shall be accomplished without the aid of a sine plate.

· Once the blank is clamped in the fixture, proper machining shall not require any measurement of the blank itself.  All finish dimensions shall be obtained by movement of the milling machine table relative to a positive reference point in the fixture itself.

· The machine operator shall be capable of finding that positive reference point accurately and reproducibly without the use of a edge finder.

· The head of the milling machine shall remain vertical for all machining steps

· Size, cost and weight of the fixture will be considered in the evaluation of the design
Milestones:  There are three milestones in the evolution of your project.  The due dates are consistent with the revised course syllabus which you have received.

· Design Project Assigned: 14 September 2011
· Preliminary Design Report: Due 3 October 2011, 2:00 pm

· Final Project Design Report: Due 26 October 2011,  2:00 pm 

· Project Demonstration: 7 December 2011, 2:00 pm

The remainder of this document sets forth the requirements for the Preliminary Design Report.  Upon completion and evaluation of this report, your team will be given authorization to proceed to the detail design of the fixture. At that time, the requirements for the Final Design Report will be provided to you.
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Preliminary Design Report
The Preliminary Design Report constitutes your team’s proposal to design and build the fixture.  The purpose of this proposal is to convince your potential customer that you understand the requirements and that you have a viable solution that will meet these requirements.  The report will be evaluated by the customer based on pre-set criteria as described below.  Your report must adhere strictly to the organization and content described in order to facilitate this evaluation.

The report must consist of the following elements in the order listed. Each element must begin on a new page. Page limits, where applicable, are noted.:

· Cover sheet (one page): Include title, names of customers, course number and name, semester, names of team members, date.

· Introduction and Summary (one page):  Introduce the team members and indicate their qualifications for successfully completing the proposed work. Provide a brief, one-paragraph description of your solution to the problem.

· Problem Definition: Your team’s understanding of the problem and the requirements.  This section must include at a minimum:

· A brief general statement of the problem

· A list of the detailed requirements applicable to the problem

· Any additional considerations or restrictions on the problem that arose from your group discussions.

· Be sure to include the drawing of the part that your fixture will produce (the vise jaw).

· Design Concept Description:  A clear, concise description of your team’s proposed solution to the problem.  This will be the major section of the report. Describe in general terms the configuration of your preliminary fixture design. Include one or more labeled sketches as necessary to clarify the description.  Describe specifically how your fixture will be used to make the part. Refer to both fixture sketches and part drawing as needed for clarification. Be sure to describe what machining operations are performed and what part features are machined at each fixture station. Include in your description how your design addresses and meets each of the customer requirements. This section, at a minimum, should answer the following questions:
· How do you plan to ensure that your fixture is correctly and reproducibly aligned with the axes of the milling machine table?

· How do you plan to accurately and reproducibly locate the starting point on your fixture?  This starting point (or “positive reference point”) amounts to the origin of a coordinate system fixed to the milling machine table. The tool paths are defined relative to this reference point; thus it is essential that you locate the starting point positively each time you install the fixture.

· How will you ensure that that blanks are accurately and reproducibly located at the right place in the fixture?

· How will the blanks be held in position during machining operations?

· How will you ensure that there is clearance between the cutter and the fixture and milling machine table during all operations?

· Design Concept Analysis:  A discussion of the forces involved in machining the blank during all operations, and how your fixture is able to resist these forces. During the various steps in the machining process, where and in what directions will the cutter forces act? Does your fixture provide reactions to these forces to prevent movement of the blank during machining (i.e., is your blank in static equilibrium during machining)?  This discussion will be  facilitated by labeled free-body diagrams of the blank showing applied cutter forces and the reaction forces provided by the fixture.
· Conclusion (one page):  A brief summary of how your design meets the customer requirements and your final message to the customer.
All pages of the report must 8½  x 11 in. fastened together; fancy binding and covers are not required. Text font should be no smaller than 12 point Times New Roman, single-spaced, 1-inch margins. All figures (sketches, drawings, diagrams) must be numbered and captioned and referred to by number in the text.  Figures must be machine-generated and labeled for clarity.

Your report will be evaluated on the basis of its adherence to the requirements detailed above.
