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The group fundamentals 
• 2750 employees
• 252 M€ sales
• Capital owned by the 
employees 

• 4 research centers :
France, Germany, India,
Canada

• 60 researchers in France

• Headquarters in France 
‐Andrézieux

• Presence in 21 countries 
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Jobbing services

Multi‐customers 
jobbing services Surface treatment in TS service centers

Dedicated jobbing 
services In house/Door to Door surface treatments services

R&D services and technology transfers

R&D contracts Tribology expertise, surface engineering studies

Licensing Technologies transfer under licence

Turnkey plants and 
training

Design & manufacturing of HEF technologies surface treatments 
plants, supply of consumables & training / Optical inspection 
systems

Products   

Bushings Manufacturing & sales of HEF patented Bushings.

Friction parts Manufacturing & sales of specific friction parts 

Chemicals Manufacturing & sales of salts for nitriding, heat treatments…

The Group organization
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Vacuum Thin films Varnish and Paints

Friction reduction
Hard layers

Optical thin films
Sputtering
PECVD

Cathodic arc

Hard coat
Antifog

PTFE base
Powder coating

Epoxy
Solgel

Thermochemistry & Diffusion layer Electrochemichal / Electroless

Nitriding
Nitro‐carburizing
Molten Salts
Thermal
treatment

Silver plating
Nickel (P/PTFE)

Nicalec
Alu protection

Laser patterning Projection
Femtosecond 

Thin film pattern
Microstructures

Ripples

Arc
Plasma spray

HVOF

Main skills
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What is Electro Magnetic Compatibility?

EMC of an equipment 

Immunity Influence

Electromagnetic shielding 

Electro Magnetic Interference (EMI)

www.hefgroupindia.in
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How ?

The shielding can be obtained by :

Metallic 
housing 

Metallic lattice 
Modified polymers :

- Conductive paints (Ag, Cu)
- Chemical deposition
- Electroplating 
- PVD

www.hefgroupindia.in
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Principle 

Shielding principle

Absorption
• Thickness
• Conductivity

Reflection
• Conductivity

Shield Efficiency

www.hefgroupindia.in
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Procem coatings
• Multilayered coatings
• PVD Process 
• Deposition on 1 or 2 faces

Electromagnetic shielding

Advantages
• High purity coatings
• Good electrical conductivity
• Easy to mask
• Low temperature deposition 

 Coating on polymers
 Complex shapes 
 weight reducing 
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Specifications
• Application (freq & SE)
• Substrate materials 
• Operating environment

• Active layer materials (Cu, 
Ag, Al)

• Thickness
• Under-layer (Cr, NiV)
• Top layer (Cr, NiV, SS)

Multilayered coating

Procem technologies

Procem coatings
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• Thermal shielding : 125 000 p/y

• EMI shielding : 680 000 p/y

• Large decorative logo : 6 000 p/y

Coatings on plastic parts (Mass 
production examples )

www.hefgroupindia.in
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Automotive

Procem 3

Medical

Procem 2

Military

Procem 2

Agriculture

Procem 2

PROCEM : Other examples in 
coating production
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Composite materials for aerospace
industry

RJ45 connectors

Phone frame

PROCEM : Other examples in coating 
production
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• Optical microscope, MEB, AFM
• Spectrophotometer UV Vis / Integration spere
• EDX analysis
• Metallographic analysis

• Profilometry
• Hardness(Rockwell  Nano)
• Roughness 2D et 3D
• Surface tension
• Scratch test

Characterization and material analysis 

www.hefgroupindia.in
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Automated :
- Handling
- Optical inspection
- Loading
- Packing

Mass production service for PVD/PECVD 
coatings

www.hefgroupindia.in
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Key points :
•Low Process T°
•Adhesion
•Protection 

Process overview:
•Surface cleaning, baking
•Base coat (optional by PVD/PECVD or varnish)
•Surface activation 
•Coating 
•Top coat (optional by PVD/PECVD or varnish)

Precautions on plastic parts & process 
overview
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HEF documentation
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