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METHOD FOR EVALUATION OF FLEXIBLE FORMING PROCESSES

Modern flexible forming process of Incremental Sheet Forming (ISF), invented in the 1990’s has
been a subject of a large volume of research, concentrating mainly on the initial process
configuration. However, besides the original ISF process configuration, many other processes and
configurations could be explored and older craft processes could potentially be automated. The
aim of the work described here is to develop novel flexible sheet metal forming processes with
applications in industry. The literature review shows that there is a large potential for
development of novel flexible forming processes. To evaluate and compare candidate processes
and to design new processes, a standard test is proposed and implemented for the ISF, power
hammer and the English wheel. Finally, future work is presented, which involves completion of
current work and design and evaluation of the next generation of new flexible forming processes.

ANALYSIS OF COLD RING ROLLING PROCESS

In this study, cold ring rolling process used in production of bearing rings is investigated. The
investigation is based on numerical simulation by commercial finite element analysis software
MSC.SuperForm. Material characterization has been done by torsion tests. Initial and boundary
conditions have been determined by experiments and comparison with numerical simulation.
Parameter study has been performed to determine the optimum numerical analysis parameters.
With the determined input data, two- and three-dimensional models of cold ring rolling have been
developed. Also, a simplified, fast and reliable two-dimensional “Segment” model for analysis of
cold ring rolling has been developed, in which only an angular segment of the ring is modeled,
therefore reducing computational time. Developed models have been compared to each other
and verified against experimental results. Using the developed models, analysis of cold ring rolling
process has been performed, and effect of parameters on ring geometry, residual stresses and
tool forces has been examined. Evaluation of these results has lead to suggestions for
improvement of the process.
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