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Unsettled Technology Areas

In Deterministic Assembly

Approaches for Indusiry 4.0

Abstract

Increased production rates and cost reduction are affecting ma. “'fc <turing in all sectors of the mobility
industry. One enabling methodology that could achieve thes’ go- s in the burgeoning “Industry 4.0” environ-
ment is the deterministic assembly (DA) approach. Tne DA " pro .ch is defined as an optimized assembly
process; it always forms the same final structure and hasa trony unk to design-for-assembly and design-for-
automation methodologies. It also looks at the whole “upp:. chain, enabling drastic savings at the original
equipment manufacturer (OEM) level by reducing “~cu ring costs and lead time. Within Industry 4.0, DA
will be required mainly for the aerospace an’. the space Industry, but serves as an interesting approach for
other industries assembling large and/or cor ©’'2x ¢ imponents. In its entirety, the DA approach connects an
entire supply chain—from part manufa * iring . .n elementary level to an OEM’s final assembly line level.

Addressing the whole proces< of a, ~raft design and manufacturing is necessary to develop further
collaboration models between OF! is an. " the supply chain, including addressing the most pressing technology
challenges. Since all parts aggreg. ‘e at ne OEM level, the OEM—as an integrator of all these single parts—
needs special end-to-end methodolc vies to drastically decrease cost and lead time. This holistic approach
can be considered in par’ ac ‘gn as well (in the design-for-automation and design-for-assembly philosophy).
This allows for qui :ker . emb_ at the OEM level, such as “part-to-part” or “hole-to-hole” approaches, versus
traditional, classica. 3ssei. hly methods like manual measurement or measurement-assisted assembly. In
addition, it can increas. flexibility regarding rate changes in production (such as those due to pandemic- or
climate-relate " environmental challenges).

The “*ana rdization and harmonization of these areas would help all industries and designers to have a
detern, ~istic &, ‘oach with an end-to-end concept. Simulations can easily compare possible production and
ass nbly . “eps w h different impacts on local and global tolerances. Global measurement feedback needs
high-c ~curacy turnkey solutions, which are very costly and inflexible. The goal of standardization would be
to selnuustry 4.0 feedback and features, as well as to define several building blocks of the DA approach as
aone way assembly (also known as one-up assembly, or “OUA”), false one-way assembly, “Jig-as-Master,”
e ~., up to the hole-to-hole assembly approach.

The evolution of these assembly principles and the link to simulation approaches are undefined and
unsolved domains; they are discussed in this report. They must be discussed in greater depth with aims
of (first) clarifying the scope of the industry-wide alignment needs and (second) prioritizing the issues
requiring standardization.

NOTE: SAE EDGE™ Research Reports are intended to identify and illuminate key issues in emerging, but
still unsettled, technologies of interest to the mobility industry. The goal of SAE EDGE™ Research Reports is to
stimulate discussion and work in the hope of promoting and speeding resolution of identified issues. SAE EDGE™
Research Reports are not intended to resolve the challenges they identify or close any topic to further scrutiny.
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