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Introduction

Results (expected)
The expected major results of the study are:

Sustainable design and manufacturing is a complex system where various
performance indicators must be considered to fully achieve it. Industries such
as aerospace, automotive and health, are facing challenges of balancing
priorities between economic, environmental and social factors. So far, various
researchers tried to address sustainability aspect of traditional manufacturing
processes and design aspect by developing frameworks and strategies, but none
were comprehensive in addressing all dimensions of sustainability. An
increased awareness of people in considering impacts of product on the
environment (pollution and resource consumption on the ecosystem), human
health (safety and risk) and value (durability, less maintenance and high
performing product with minimized overall cost) is currently compelling
industries to seek for assuring sustainability by taking balanced consideration
of all dimensions to keep them highly competent and reputable in the current
market system.
Thus, this study identifies complete list of decision variables and performance
indicators for additive manufacturing (AM) and propose a comprehensive
multicriteria decision making framework to fully address sustainability during
the design and manufacturing of a part. Furthermore, proper validation and
implementation is required after identifying performance indicators and
possible interactions between them. Through this whole process, modular
(energy/material/cost) models will also be adapted and developed which can
independently be utilized for partial evaluation as required by users or
industries.

Methods

 Identification and development of complete list of decision variables and
performance indicators (sample indicated in Fig. 2).
 Develop a comprehensive MCDA tool for AM processes towards assuring
sustainable manufacturing.
 Modeling of possible alternatives formed from each of the PI’s listed on the
fourth row.
 A MCDA to select the best alternative among models.
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Figure 2: MCDA framework (Sample)

Remark:
Additional row as row 5 (not indicated on the figure 2) will contain possible
alternatives which are utilized by researchers to develop models.

Conclusions (expected)
 Additive Manufacturing as new way to improve sustainability performance of
part and process.
 Role and impact of additive manufacturing for sustainability of design and
manufacturing of high value products.
 A new frame work for assuring sustainability during the design and
manufacturing of part which considered complete list of performance indicators
for all dimensions of sustainability.
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Figure 1: General framework

Simplified outline of the methodology:
 Identify and evaluate existing and proposed AM process.
 Description of the new AM solution using set of decision variables.
 Identify set of performance indicators according to functionality and
sustainable manufacturing.
 Propose a comparison methodology.
 Modeling of the Additive Manufacturing Process.
 Analyze sustainability based on the identified Performance Indicators.
 Compare sets of new AM solutions with the existing solutions.
 Application: validation of the solution using a part from a real industry
application (aerospace or automotive)
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