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Abstract Recently, IoT technology has great attention and plays a key role in 4 industrial revolution
in order to design customized products and services. Additive Manufacturing (AM) is applied to fabricate
IoT sensor directly or IoT sensor embedded structure. Also, design methods for AM are developing to
consolidate various parts of IoT devices. Part consolidation leads to assembly time and cost reduction,
reliability improvement, and lightweight. Therefore, a design method was proposed to guide designers
to consolidate parts. The design method helps designers to define product architecture that consists of
functions and function-part relations. The product architecture is converted to a network graph and
then Girvan Newman algorithm is applied to cluster the graph network. Parts in clusters are candidates
for part consolidation. To demonstrate the usefulness of the proposed design method, a case study was

performed with e-bike fabricated by additive manufacturing.
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[Fig. 21 An example of air duct before consolidation
(left) and after consolidation (right) [5]
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[Fig. 4] Product architecture of a motorcycle [10]
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[Fig. 6] Graph network of a motorcycle based on
structural connections
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(Table 1) Result of part consolidation

Consolidated and

No. Candidates redesigned part

Tire_F, Wheel_F, Suspension_F Airless tire

©-
2 Cs
Steering, Chassis, Spoke

@

FORKLESS STEERING

Forkless steering

Parts related

@e combustion engine are

replaced by battery and
motor.

Fv@:k

Exhaust, Engine, Fuel tank

Motor-embedded
wheel

Chain, Wheel_R, Tire_R, Transmission,
Suspension_R
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