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integration of RE and RpD technologies together with FEA and GD&T function.
The digitized parametric solid CAD model is retrieved from the broken clutch
shoe within 24 hours. The optimized design for better performance is made
available in only 1 day and once the data sets are processed, the prototype and
manufactured part can be delivered within another 48 h. When compared with
the expected total downtime of at least one week as well as shipping and part
costs, the process presented as part of this research proves to be viable.

Conclusion

In essence, this research has presented a novel framework to integrate design,
testing and development processes for better performance of a product in short
turnaround time. To achieve agility, computer aided systems were utilized and
demonstrated through a case study of a broken free-form centrifugal clutch shoe.
RE and CAD systems were instrumental in the rapid development of a digitized
parametric CAD model which was first inspected using GD&T and then carried
iteratively to engage testing in a FEA system and modification. Design table
feature supported instant generation of new CAD models for further testing. The
CAD model (M,) with best results was selected for RpD using a 3D-printer for
effective design communication to the customer. CNC machining of the selected
CAD model (M,) was performed after the customer’s authorization is granted.
Future research is currently being pursued in the area of ReE for optimization
of the clutch shoe in terms of material and weight. As such the clutch shoe was
manufactured from nylon material for initial investigations.
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