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Abstract:

The current research dealt with the development of sciences and arts over the course
of human history, and the development of sciences with their natural and human trends are
important areas in developing the knowledge and application base for industrial product design
and design in its various fields. Bionic science is one of the sciences that works on applying
biological methods and systems found in nature to study and design engineering systems and
modern technology, and for industrial products to be highly efficient, durable and resistant to
natural variables in daily life for use. The transfer of technology between life forms and
industrial products is desirable because the processes of development at the level of science in
general and the development of human needs in particular impose on the design of industrial
products to be compatible with human changes and transformations at various levels, and
therefore the process of adopting the scientific base of bionic science It is essential for the
development of industrial products In proportion to the requirements of the contemporary user,
the research dealt with the mechanisms of applying bionic science in industrial products, as the

theoretical framework included three important topics, which we will address successively.

Keywords: industrial design, bionic science, functional requirements, functional borrowing
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conclusions:
1. The use of direct and indirect formal simulation in product design, resulted from the idea
of employment and the method of formal metaphor. As the direct formal metaphor is to
achieve cases of functionality associated with simulating bionic systems to be essential
factors in product design. As for the indirect metaphor, it was based on the method of
abstraction adopted in the metaphor and the relationship of the metaphor with the design
idea and its relationship to the function performed by the product.
2. The organic design is concerned with changing the sharp straight lines from the design
of products used for daily purposes and transforming them into softer and more humane
forms. The sleek, undulating lines, dynamic curves and powerful arches stand in contrast
to the engineering trend in the design.
3. The ecosystem means the relationship between several elements (physical and
biological elements in nature), between (man and the physical, physical, and biological
elements of nature) and between (man and the service system for humanity).
4. The products relied in their design on a system of performance relations, which were
borrowed from the performance system of the bionic for the organisms borrowed from it.
As the performance was related to how to borrow and how to move the parts to perform
the job, which was a direct and indirect simulation in the design of the function of the
products.
5. The integration of bionic science and artificial intelligence led to the emergence of new
functions and development of others, as well as multi-functionality, which facilitated the
work of products by the user
6. The structural functional requirements of industrial products and the study of the organic
matter is necessary because the products must interact with the user and the conditions of
his use of those products in order to perform the function in the correct manner, taking into
account the external appearance and body of the industrial product.
7. Evolutionary functional requirements using bionic science aims to enhance the functions
and evolutionary capabilities in the design of industrial products, and that these designs
resulted from modern requirements that resulted from structural and technological
additions in terms of adding sensors and joints to reach its development to simulate the
physical and intelligent ability of living organisms by adding what It is called artificial

intelligence.
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