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 Metal AM

Raw Materials Market

AM systems Market

Source: Terry Wohlers Report 2013/2017 - Annual Worldwide Progress Report
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 Design for AM

DFAM methodology is enhanced encompassing 

also the post-processing and finishing phases. In 

details, the requirements for the finishing phase 

(metal allowances, sacrificial features for 

clamping, …) should be considered in the design 

of the part  in order to fully exploit the AM 

potential



 Computer Aided Inspection (CAI) and Reverse Engineering

When a part exists but not the 

drawing the CAD model can be 

generated using data from 3D-

digitising (non-contact scanner 

system) and the RE methodology.



 Process simulation
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 Thermal treatments and surface finishing

S.R. + direct aging 
S.R. + solutioning + aging  

S.R. + solutioning

As-built / stress relieved (S.R.) 

Study of the effect of thermal treatments on tensile behaviour

Heat treatment Cooling

Stress relieving (S.R.) AC

S.R. + direct aging WQ

S.R. + Annealing (A) WQ

S.R. + Solutioning (S) WQ

S2h + Aging treatments WQ

AC = Air 

cooled 

WQ = Water 

quenched 



Effect of each operation in 
the production process

as-built | post thermal treatment | after the shot-peening

Effect of 
the geometry

Evaluation of residual stresses at the macro-

scale by hole drilling strain gauge method

A

E

 Thermal treatments and surface finishing



 Thermal treatments and surface finishing

Study of the effect of thermal treatments on tensile behaviour

Finishing to improve:

• Aesthetic features

• Dimensional tolerances

• Roughness

• Specific functionalities

• Fatigue resistance

Set-up of conditions for traditional 

and not traditional methods



 Integration with traditional processes

Reverse 
engineering

From scan to CAD-CAM

Production 

Parameter optimization and 
post-processing

Standardization

Process and product 
quality

AM production of spare parts

Support for design and 

topological optimization

Support for definition of 

production process

Support for products for

Aeronautics 

Energy

Biomedical



 New processes of NNS

Main steps:

 Definition of line-guides for component design

 Development of simulation models

 Development of moulds and tools for production

 Optimization of HIP conditions

 Optimization of strategies for mould removal

 Optimization of thermal treatment of the final component.



 Integration with MES and other information systems

• AM quite different from a traditional  

manufacturing s systems

• supplies, steps, etc

• Closer to semiconductor manufacturing

• Integration with commerical MES not trivial

•Need adaptation of MES to support it

• Essential to move to mass production

•Activities ongoing with a major MES 

provider



 ICT support for process optimization

1. Optimization of semi-manual phases of the process

• Optimization of support structures at design time

2. Construction of Digital Twins (DT) for AM production

• Based on invasive or non-invasive sensors

• Include non-deterministic environmental 

disturbances

• Train the DT 

• Includes big-data management, AI 

techniques for clustering and inference.

Activities planned in the near future



productio
n AM

Integrated
Platform

Trial & 
error



 Sustainability

Optimization of AM processes in view of economic and environmental 

sustainability in order:

• To reduce raw materials;

• To optimize part efficiency

• To reduce component weight

• To reduce tool use

• To reduce investments and stocks

• To optimize the efficiency of the supply chain and to develop new sale 

models(simply ways and with shorter delivery times)



Career in AM in the frame of Master of science in Mechanical engineering;

specialized courses about:

• Design for Additive Manufacturing,

• Materials for Additive Manufacturing,

• Technologies for Additive Manufacturing.

Course (in English) in the frame of Master of science in Mechanical engineering

about Additive Manufacturing Systems and materials

Specializing master in AM with courses about:

• Design,

• Materials,

• Systems,

 Teaching

https://didattica.polito.it/pls/portal30/gap.a_
mds.espandi2?p_sdu=32&p_cds=37

https://didattica.polito.it/master/additive_
manufacturing/2017/introduction

https://didattica.polito.it/master/additive_
manufacturing/2018/at_a_glance

https://didattica.polito.it/pls/portal30/gap.pkg_guide.viewGap?
p_cod_ins=04SQSQD&p_a_acc=2019&p_header=S&p_lang=EN

• Production management,

• Supply chain management,

• ICT platforms.

https://didattica.polito.it/pls/portal30/gap.a_mds.espandi2?p_sdu=32&p_cds=37
https://didattica.polito.it/master/additive_manufacturing/2017/introduction
https://didattica.polito.it/master/additive_manufacturing/2018/at_a_glance
https://didattica.polito.it/pls/portal30/gap.pkg_guide.viewGap?p_cod_ins=04SQSQD&p_a_acc=2019&p_header=S&p_lang=EN
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Technology providers: STMicroelectronics, 

Siemens, Prima Industrie, Reply, Consoft Sistemi, 

AizoOn Consulting, Cemas Elettra, Illogic; 

Service providers: TIM, Agilent Technologies, 4D-

Engineering, Altran Italia, IREN; 

Technology chain Leader: FCA, GE Avio, 

Leonardo, GM Global Propulsion Systems, Thales 

Alenia Space; 

End users: ENI, Michelin Italiana, SKF, Italdesign, 

Merlo, FEV Italia; 



 2 universities

 24 large and medium enterprises

 More than 8 M€ as in-kind instruments and facilities (hw & sw)

 About 6 M€ for pilote-lines instruments

 About 10 M€ of personnel contributions from partners, besides 3 M€ of CIM4.0 

personnel

 3.6 M€ of partners fees

 MISE fouding of 10.6 M€

 127 people from industrial partners and 22 people from universities
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Training 
 Professional personnel, managers

 Pilot lines for teaching factory

Technology Transfer
 Support for enterprises, projects of enterprise 

network

 Pilot lines for business cases

 Support for start up creation

Innovation and Technological Maturation
 Technology scouting and assessment

 Chain projects, pilot lines

Finance (by involving financial institutes)

 Credit

 Risks

Services
 Investments in infrastructures

 Infrastructure exploitation (Services)

Additive manufacturing, 
laser-based manufacturing

Smart grid, smart meters,
energy efficiency

Industrial IoT, platforms 
HW-SW, sensors, cloud, 

connectivity

Artificial Intelligence, 
data analytics, cyber-security

Automotive AerospaceSmart Advanced 
Manufacturing

P
L
2

P
L
1

P
L
3

PL4

PL5 (WCM Academy)

Pilot Line 1: Additive manufacturing for Smart 

Advanced Manufacturing

Pilot Line 2: Additive manufacturing per automotive 

Pilot Line 3: Additive manufacturing per aerospace

Pilot Line 4: Virtual simulation e digital twinning 

Pilot Line 5: World Class Manufacturing
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For more information: paolo.fino@polito.it

luca.iuliano@polito.it

mailto:paolo.fino@polito.it
mailto:luca.iuliano@polito.it
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