B LB Sk 2 —

(]

SR T2 B e DBE ST R T D10 DY 2l — L ar VAT AR
BB TR RKR RTHET AZIER

Development of a simulation system to design a forging process for the manufacture of
orthopedic implants

KORENAGA Sosuke, MATSUSHITA Itsuki and HONDA Masakazu

Titanium alloys with excellent biocompatibility are widely used in medical devices such as orthopedic
implants, and these products are manufactured by hot die forging. In hot die forging, it is important to not only
obtain the desired product shape but also control the microstructure because the latter affects the mechanical
properties. Therefore, many trials need to be conducted to identify suitable manufacturing conditions, but this leads
to increased development costs.

In recent years, forging simulations have been widely used to reduce development costs. However, in a general
forging simulator, basic data is not sufficient to allow the accurate prediction of the shape and microstructures of a
product. For these reasons, a stress-strain curve for titanium alloy has been acquired to facilitate the accurate
prediction of the shape of a product, while a tool for predicting the microstructure (processing map) of a product has
also been constructed.

In this report, the above data are incorporated into a forging simulator in order to build a simulation system
that enables the shape and microstructure of a product to be predicted. In addition, as an example of how this system
can be used, the optimum shape of a raw material is examined. The use of this system enabled the optimum shape
of the raw material to be clarified, the volume of the material to be reduced, and the material costs to be reduced by
about 10%.

Keywords : titanium, forging, simulation, finite element method, processing map.
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