Journal of the Korean Crystal Growth and Crystal Technology p-ISSN 1225-1429
Vol. 29, No. 1 (2019) 39-44 e-ISSN 2234-5078
https://doi.org/10.6111/JKCGCT.2019.29.1.039

A study on the selection methodology of materials by design process in
manufacturing process

Sung-il Song and Seung-min Kang'
International Graduate School of Design Convergence, Hanseo University, Seosan 31962, Korea
(Received January 28, 2019)

(Revised January 31, 2019)
(Accepted February 14, 2019)

Abstract This study renewed the ‘RE Double Diamond’ design process on the importance that material selection should
reflect the needs of the consumer as much as possible in product development. In addition, the provider-centered secondary
stakeholder map process among existing double-diamond methodologies has been applied, and the selection of materials
through communication between designers and engineers, including the construction of information focused on visualization.
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energy absorption and toughness
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Fig. 2. Chassis and construction with aluminium, and car seats with alkantara.
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Desk research ! ! .
(ietaieaonbEbases) 2th Stakeholder Interview/ Brainstorming
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Fig. 3. Material selection process and methodology using Double-Diamond method.
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Product type Direction of material selection Product type

smooth,
masculine,
Sophisticated

bicycle frame

High—gloss, easy—to—surface material that provides a stylish,
two—tone color preparation for a solid surface texture

aluminium alloy

Fig. 4. Example of derivation of direction for selecting materials through objectives of emotion keywords.
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Frame Meterials

- Steel - Strong, stiff, heavy, but cheap

- Aluminium - weaker, lighter, more expensive than steel

- Composite (CFRP) - strong, stiff, very light, but
expensive to buy and to fabricate

What Properties?

- Mechanical - Strength, modulus etc.

- Physical - Density, melting point.

- Electrical - Conductivity, resistivity.

- Aesthetic - Appearance, texture, colour
+ Processability - Ductility, mouldability

- Cost

Bike Frame

A ,@ As

Fig. 5. Example of database building based on material
characteristics and visualization.
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Fig. 6. ‘RE_Double Diamond’ design process model.
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Fig. 7. The design flow chart, showing how design tools and
materials selection enter the procedure.
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Fig. 8. Strategy for materials selection from Designer’s point of
View.

Function
* Transmit loads, heat
* Contain pressure

» Store energy, etc,
at minimum mass, or
at minimum cost, or
with minimum
environmental
impact

Material

* Material attributes:
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thermal, electrical,
environmental,

economic properties

Fig. 9. The central problem of materials selection in mechani-
cal design: the interaction between function, material, process
and shape.
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Fig. 10. The material property charts.
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Fig. 11. Design process proposal flow chart with ‘Re_double diamond process.
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