
Selecting suitable spare parts for additive manufacturing



Agenda

• Introduction to additive manufacturing

• Why additive manufacturing for spare parts ?

• Have real industrial parts been printed?

• Part selection- the big challenge in adopting additive manufacturing

• Two case studies

• Criteria for screning and assessment

• Pre-assessment workshop

• Criteria thresholds

• Logic Decision Diagrams and Fuzzy Inference Systems

• Results and next steps

• An alternate approach 

• Which approach to use in what context

• Key take aways
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Have real industrial parts been printed?
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6Mobility goes Additive

Big Savings with partial 

substitution



7Mobility goes Additive

Prevention of downtime



Part selection- the big challenge in adopting
additive manufacturing

•
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Step 1 - Information Sharing

Step 2 - Define Objectives

Step 3 - Technological 

Attributes 

Step 4 - Strategic Attributes

Step 5 - Selection of Spare Parts

Six Step Spare Part Selection 

Method



Methodology
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Principal informants (13)

Innovation

Supply chain

Standardization

S&OP

Industrial processess

Mechanical engineering

Logistics

Service technique

Turbine blades

Objectives
• Inventory cost reduction
• Downtime reduction



Criteria for screening and screening process 

Criteria for screening

 Weight

 Unit cost

 Demand volume / rate 

(Slow, non-mover)

 Part of  assembly or not

 Categorical class

 Returnable-repairable

 Durability

 Lifecycle stage

 Repairability

 Technical spec. availability

 Obsolescence

 Size (to fit the build envelope)

 Material type



Preparing for assessment- workshop

• Preparation for workshop

• Criteria for assessment

• Data analysis

• Clustering

 Lead-time

 Unit cost

 Criticality

 Demand predictability

 Supply risk

 Minimum order quantity

 Material

Criteria for assessment



Criteria thresholds



Logic decision diagrams



Fuzzy Inference System- Inventory



Results based on logic diagrams and FIS



Practical implications and future actions

• A step in the right direction

• Identify those parts that are tricky to manage

• Validation of  methodology 

• AM experts for bottom-up assessment and selection of  AM technology

• Business case development as next step 
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4 Attributes from the Literature
Basis for Technological Attributes Tool
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• Screening

• Weighting of the Strategic Attributes

• Selecting the most Appropriate 

Method for Ranking the Spare Parts 
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S T R A T E G I C  
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Selecting the most Appropriate

Method for Ranking the Spare Parts
TOPSIS

How can we obtain more valid rankings using MCDM? 

How is the data actually positioned according to the 3 criterion?
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Selecting the most Appropriate

Method for Ranking the Spare Parts
Two Step Cluster Analysis
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Ranking within Clusters using MCDM

List of the most

appropriate spare parts

within each cluster
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Choosing Spare Parts
The Process Illustrated
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Which approach to use in what context

1. Multi-criteria decision making approach (MCDM) –scoring parts on factors 

and linking factors to be objectives (suitable for less number of factors and less

number of parts)

2. Logic decison diagrams, cluster analysis and fuzzy inference system (large 

number of parts, medium number of factors but strong interrelationships of 

factors and objectives)

3. Cluster analysis and MCDM approach for ranking of part clusters and 

within cluster ranking of parts (large number of parts, limited to medium 

number of factors and independence of factors)

4. Bottom-up expert driven selection using a questionnaire or selection

protocol (no data available or not possible to do quantitative analysis)



Key take aways

• No ”one-size fit –all” approach

• Each company must choose the most appropriate approach based on multiple 
factors

 Application area- spare parts, parts for new products, 

 whether redesign for AM is considered or not

 Data availability etc

• Need to update the printer database to identify limits of AM technologies

• A group of cross-functional experts from the company should be involved through
the entire process

• If there is no data- use bottom-up approach

• Use machine learning based feature recognition to automate part-identification
process
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https://www.linkedin.com/in/atanuchaudhuri1/

Questions
and Answers
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