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Abstract

Product development should not only create the optimal product for the customer but
also take into account the most efficient production of this product. This becomes a
complex task, which cannot be grasped holistically for a company, especially if the prod-
uct technology is highly innovative, but also in the case of a high variety of new manu-
facturing technologies, such as additive manufacturing processes. If, in addition, the
manufacturing technology capabilities provide new degrees of freedom for product de-
velopment, integrated optimization of product and production technology becomes par-
ticularly advantageous. This is the case in context of additive manufacturing processes.

In this thesis a product model as well as a manufacturing technology model are devel-
oped, which can be used repeatedly to represent arbitrary products and manufacturing
technologies. These models serve as input for the planning and evaluation of possible
alternative manufacturing technology chains for the production of a specified product.
The optimal technology chain is identified by applying a multi-criteria decision proce-
dure. The technology chain and the corresponding product are used as a starting point
for a recursive optimization. Unfulfilled product requirements and the corresponding ca-
pabilities of the technologies are identified. These are then adapted step by step, as far
as the degrees of freedom in product design and technology allow, and new technology
chains are created. This process is iteratively repeated with a modified product model
and a modified production technology model, so that a tree structure is created to dis-
play the results of all iterations.

Three different products are used to demonstrate this methodology: A turbine blade
with cooling channels, a gear with grid inlay and a sun gear with internal lubrication
channels. For each product several optimizations are depicted and a sensitivity analysis
of selected product parameters is conducted.

The methodology creates the possibility in the context of technology planning to identify
a new, economically and technically optimal technology chain on the basis of highly
iterative product and manufacturing technology adaptations.
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