Abstract. This paper proposes a design method for product families taking into
account their modularity. The product family means a group of products in whose several
parts are commonly used. Due to the rapid change of users’ needs in market,
manufacturers are expected to change their fundamental production policy from mass
production to sustainable one to follow the diverse range of users’ needs. Thus, many
manufacturing companies are reducing the overhead cost for manufacturing by positively
using common modules and parts in different products in order to strengthen their
competitiveness in market. However, in modular design of product families, elements that
should be considered are in abroader range and more complicated than those for asingle
product. Therefore, it is required for the modular design of product families to evaluate
the optimality by concerning the multiple products. Hence, only a few researches on the
design optimization of product families have been carried out. Moreover, they have not
been taken into account the uncertainties in the market. Since the product family is a
group of products in which several modules are implemented in common, we first
formulate several properties that are common or similar in different products, introduce
an inde x of the optimality, and propose a design method for product families based on the
modularity taking into account their uncertainties. Then, we verify the effectiveness of
the proposed method by a numerical simulation in an application as an aircraft design. The
optimization problem is a nonlinear programming problem. We performed a numerical
simulation based on the proposal method, the result would imply that the method can

provide useful information for a decision-making in modular design by.






