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Executive Summary 

To accomplish the goals of the design request and to complete the project on time, it is proposed that further analysis of the two selected concepts be done. This will include computer modeling and force analysis.  After further consultation with the client it is anticipated that prototypes will be built and tested and a final design will be reached upon analysis of the test data.

Introduction


Early in the semester the project team was presented with a design problem from Cummins Engine company.  The team was given the relevant CAD drawings and the associated mechanical parts pertaining to the existing system in place.  After review of the problem, a concept generation phase followed with 4 concepts generated.  Mathematical analysis of the concepts was done to determine whether any of the concepts would be feasible.

Fall semester Accomplishments


After the analysis of the concepts generated during the fall semester it was concluded that two of the concepts might provide a suitable solution to the design problem. From the analysis, neither of these two concepts has a clear advantage over the other. Therefore it is proposed that both concepts be pursued further.
Proposed activities for Spring semester

The following is a list of proposed activities for the spring semester we feel are necessary steps to accomplish the project by the end of the spring semester.

· Obtain further feedback from sponsor

· Build computer models

· Generate engineering drawings

· Build prototypes

· Analyze test data

· Improve prototype if necessary

A work breakdown structure is provided in the appendix in addition to a proposed schedule for spring activities.

Conclusions

The past three months have been spent creating concepts and eliminating concepts after each was analyzed in more detail.  Calculations were performed on the concepts and the overall feasibility of each was also evaluated.  Once this was accomplished, two concepts were selected for possible prototype production.


The two concepts selected will be approved by our sponsor, designed graphically by computer, and then enhanced before they are tested as prototypes.  Once the chosen prototype is tested and adjustments are made, the concept will be ready for final design following approval from the sponsor.
Appendices

Appendix A – Work Breakdown Structure

Appendix B - Schedule 

Appendix A -Work Breakdown Structure

Our current work breakdown structure is as follows:
1.0 Identify Customer Needs 

1.1 Project definition 

1.2 Identify specifications

1.3 Design limitations   

1.4 Obtain relevant drawings and parts from customer

2.0 Concept development 

2.1 Research relevant material 

2.2 Speak with on campus experts with knowledge of mechanism design

2.3 Brainstorm to come up with concept ideas

2.4 Formulate a morphological list of final concepts

3.0 Analysis and Calculations

3.1 Create force balance diagram for each concept

3.2 Create mathematical model for each concept

3.3 Perform necessary design calculations

3.4 Drawings and models – basic analysis

3.5 Decide which concept(s) to prototype

4.0 Manufacturing Drawings

4.1 Create drawings

4.2 Present to client for review

4.3 Drawing revisions

5.0 Create Prototype(s)

5.1 Obtain materials

5.2 Build prototype(s)

5.3 Test prototype(s)

5.3.1 Fatigue life

5.3.2 Actual repeated disengagement torque 

5.3.3 Drag torque

5.3.4 Angular alignment

6.0 Reports, Presentations, Meetings

6.1 Weekly meeting with faculty sponsor, Dr. Alvi

6.2 Presentations to client

6.2.1 Concept presentation

6.2.2 Analysis and concept decision

6.2.3 Manufacturing drawings

6.2.3.1 Drawing revisions, if necessary

6.2.4 Prototype

6.2.4.1 Prototype test results

6.3 Presentations to class

6.3.1 Project scope, needs assessment

6.3.2 Specifications

6.3.3 Mid-point Review

6.3.4 Progress Report

6.3.5 Final report

6.4 Reports

6.4.1 Project Scope

6.4.2 Needs Assessments / Concept Selection Specifications

6.4.3 Project Plans

6.4.4 Final Design Reports

6.4.5 Spring Proposal

6.5 Operations Manual

6.6 Design web page 

Appendix B - Schedule
