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Mission of IPC

Innovation in Plastic and Composite in France

Development to support the industry such as TPE and PME

Many expert in different fields 

Research and development, technology skills and aknowledgement transfert

IPC : Centre Technique Industriel de la Plasturgie et 
des Composites
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IPC : Centre Technique Industriel de la Plasturgie et 
des Composites

Additive Manufacturing at IPC

Additive Manufacturing (AM) for plastics processing :

« Direct » Additive Manufacturing of the final part piece

Plastic injection into imprint produced by polymer AM

Plastic injection into imprint with « Conformal Cooling » produced by metal 

AM
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FDM

SLA SLS SLM

PLA, ABS, PP, TPE, TPU, PA, PA + carbone, PC, PEI, PxxK

Translucide, rigid, flexible, high temperature PA11, PA12, PA6, TPU, PP Maraging steel, titane, CX, PM420, 316L, Aluminium
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MELTED Transformation Project
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Context : Additive Manufacturing for Injection molding

Advantages

 Freedom design for internal channel

 High degree of freedom control circuit

 Optimisation of cool down and cycle time

Main disadvantage : poor roughness of AM solution

Goal : Decrease the time cycle and optimise the cool down 
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Conformal Cooling : use case

Valve Injector (GF+)

Visual project of injected part

Design following the additive manufacturing issues and tools

equipment

 Splitting of the part piece

 Conformal cooling

Conventionnal regulation

Optimised regulation for AM
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Computational modelling on fluids and thermal regulation 

Visual project of injected part

Homogenisation of design channel

 Flow rate and fluid speed balancing

 Speed increase of heat-transfert fluid

Conventionnal regulation

Optimised regulation for AM

Conformal Cooling : use case
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Computational modelling on fluids and thermal regulation 

Conventionnal regulation Optimised regulation for AM

Conformal Cooling : use case
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Computational modelling on fluids and thermal regulation 

Conventionnal regulation Optimised regulation for AM

Decrease of the cool down time and hence increase of productivity
Increase the final quality part

For maraging steel : corrosion and oxydation with water
Risk of failure after heat treatment

Poor internal quality surface

Conformal Cooling : use case
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MELTED

Objectives

 Surface finishing of Conformal Cooling channels by Abrasive Flow Machining (AFM)

 Improvement of surface finishing on Maraging Steel and AISI420 (PM-240)

 Characterization of roughness inside channels

CARNOT project inter-labo (ENISE, Institut 
Carnot, INSA Lyon, IPC)
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AFM : Abrasive Flow Melting
 Extrusion of an abrasive paste

 Mix of silicon, oil and abrasives
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 Extrusion of an abrasive paste

 Mix of silicon, oil and abrasives

Not possible to check the effect during the process

AFM : Abrasive Flow Melting
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Characterization of the surface finishing

Tomography (X-ray)Tomography (X-ray) in 3D

 Electrical discharge machining to cut sample

Surface finishing

As-built
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Conclusion MELTED project

Improvement of surface finishing of internal channels by 
Abrasive Flow Machining

Better thermal dissipation of the heat-transfert fluids

Heterogeneous surface finishing

Different results as a function of material

 Good results on maraging steel

 Stainless steel (PM-420) higher hardness of material : 

difficulty to obtain good finishing
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Other project at IPC
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Metal AM for tooling application

Industrial transfert 

New metllurgic grade AISI420 (AFNOR 1.2083) for injection Conformal

Cooling TR8-9

« Cobalt free » compatibility for medicine / agri-food

Surface finishing as mirror polishing on benchmark and footprint

IPC, FPSA, MSI & 3PMS : mirror polishing with as-built surface from AM (-

40% roughness)

Good results on steel AISI420

Source IPC / PATEL – Benchmark miroir Ra12,5µ  0,05µ

Source IPC / PATEL / FPSA – Empreinte polimiroir
Ra12,5µ  0,05µ



Ce document et les informations qu’il contient sont la propriété d’IPC. Ils ne doivent pas être copiés ni communiqués à un tiers sans l’autorisation préalable et écrite d’IPC 19

Metal AM for tooling application

Industrial transfert for extrusion die in AM

New metllurgic grade AISI420 (AFNOR 1.2083) for tooling application 

« Cobalt free » compatibility for medicine / agri-food

In waiting of results for stainless steel AISI420

Surface finishing on extrusion zone

IPC, TRICOFLEX, NEXTIS & MTEC TECHNICA : AFM Abrasive 

Flow Machining

Source IPC / TRICOFLEX – Filière extrusion Ra??µ  ??µ

Source MTEC-TECHNICA – Filière extrusion Ra15µ  0,43µ
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Surface finishing for Additive Manufacturing

Improve the surface finishing of part piece from AM

SLS and MJF

Decrease roughness to obtain same roughness of injected part

FFF

Decrease roughness for tooling part – high dimension

Obtain sufficient roughness for esthetics case

SLA, LCD, DLP

Decrease roughness for tooling part 

Transparency of final part

Higher life time of resin (UV protection)

L-PBF

Avoid machining for unfunctional surface

Improve surface accuracy and aspect for tools

Part piece SLS

Part piece FFF

Part piece SLA

Part piece L-
PBF
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Surface finishing for Additive Manufacturing
Different solution applied on Maraging steel

Benchy L-PBF Tribofinishing 2 step
(Maraging Steel)

Sand blasting

Internal area more accessible than other solution

Recovery of internal edges possible

Pollution regarding used media 

Projection

Tribofinishing

Difficult access of internal area with small size

No internal edge recovery possible

Impact on the dimensionnal accuracy of part piece

Contamination of other part as a function of media
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Surface finishing for Additive Manufacturing
Tribofinishing with media

Benchy L-PBF As-built
(Maraging Steel)

Benchy L-PBF Tribofinishing 1 step
(Maraging Steel)

Need of minimum 2 step with gel and media
Partially decrease the roughness

Benchy L-PBF Tribofinishing 2 step
(Maraging Steel)
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Contact

Conformal Cooling / MELTED

Stéphane GARABEDIAN stephane.garabedian@ct-ipc.com

Surface finishing on AM part

Jean-Christophe BORNEAT jean-christophe.borneat@ct-ipc.com

mailto:stephane.garabedian@ct-ipc.com
mailto:jean-christophe.borneat@ct-ipc.com
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IPC OYONNAX
2 rue Pierre & Marie Curie
01100 BELLIGNAT

NOUS CONTACTER

IPC LAVAL
Parc universitaire et technologique
Rue Léonard de Vinci
53810 CHANGÉ

IPC CLERMONT
Biopôle Clermont-Limagne
Rue Michel Renaud
63360 SAINT-BAUZIRE

+33 (0)4 74 81 92 60

linkedin.com/compagny/ct-ipc

https://twitter.com/ct_ipc

IPC ALENCON
Pôle universitaire de Montfoulon
61250 DAMIGNY

Vous pouvez bénéficier d’un 
bonus Crédit Impôt Recherche 
pour votre étude d’innovation 
grâce à notre statut de CTI.


