
HAL Id: hal-04604493
https://hal.science/hal-04604493v1

Submitted on 7 Jun 2024

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Cu matrix composite with carbonized polydopamine as
reinforcements

Catherine Debiemme-Chouvy, Alexandre Brillon, Yongfeng Lu, Jean-Marc
Heintz, Jean-François Silvain

To cite this version:
Catherine Debiemme-Chouvy, Alexandre Brillon, Yongfeng Lu, Jean-Marc Heintz, Jean-François Sil-
vain. Cu matrix composite with carbonized polydopamine as reinforcements. THERMEC‘2023 –
International Conference on Processing & Manufacturing of advanced Materials, Graz University of
Technology, Jul 2023, Vienne, Austria. �hal-04604493�

https://hal.science/hal-04604493v1
https://hal.archives-ouvertes.fr




THERMEC’2023 - International Conference on Processing & Manufacturing of advanced Materials 

2 – 7 July, 2023 VIENNA, AUSTRIA 

THERMEC‘2023 – Abstract Book http://www.thermec2023.tugraz.at 

175 

258 Cu Matrix Composite with Carbonized 

Polydopamine as Reinforcements 

Catherine Debiemme-Chouvy, Alexandre Brillon, Yongfeng Lu, Jean-Marc Heintz, 

Jean-François Silvain 

LISE, Sorbonne University, CNRS, Paris, France 

The miniaturization of electronic chips induces high power density within electronic 

assembly. These properties require optimum effective thermal dissipation in order to ensure 

the durability of these devices. New heat dissipation materials with higher thermal 

conductivity and tunable coefficient of thermal expansion are required to replace heat sink 

materials like copper and aluminum. For these reasons, metal matrix composites, with carbon 

as reinforcements (R), arouse interest of industrial due to their potential performances. 

However, the manufacturing of these materials causes engineering problems such as R 

repartition and orientation inside the metallic matrix (M), and optimized M-R interfacial 

properties. Moreover, for nano size carbon reinforcement current studies show that it is 

difficult to obtain materials which combine superior transport, mechanical and 

thermomechanical properties. 2D carbon-like composite materials appear as a new way 

towards the synthesis of these materials. This study deals with an innovative and green way 

to produce Cu/2D carbon-like (nano)composite. Actually, in order to obtain optimized M-R 

interface, the reinforcements were synthetized directly onto the surface of the initial Cu 

powder. Firstly, an ultra-thin film of polydopamine (PDA) was deposited onto the Cu 

particles. Secondly, optimized thermal treatment, under reductive atmosphere, was performed 

leading to the carbonization of the PDA film (cPDA) which could be seen as N-doped 

carbon-like graphene. Finally, Cu/cPDA composite powders were densified in order to form 

bulk Cu/cPDA materials. The synthesis parameters and the properties of the Cu/cPDA 

powders and the bulk Cu/cPDA nanocomposite will be described. 


