Accepted Manuscript

materials letters

Carbonized elastomer based composites filled with carbon fillers and silicon
carbide

Andrey A. Stepashkin, Sergey D. Kaloshkin, Ivan S. Pyatov, Magomed Ya.
Deniev

PII: S0167-577X(17)31899-2

DOI: https://doi.org/10.1016/j.matlet.2017.12.132
Reference: MLBLUE 23630

To appear in: Materials Letters

Received Date: 13 November 2017

Revised Date: 8 December 2017

Accepted Date: 26 December 2017

Please cite this article as: A.A. Stepashkin, S.D. Kaloshkin, I.S. Pyatov, M. Ya. Deniev, Carbonized elastomer based
composites filled with carbon fillers and silicon carbide, Materials Letters (2017), doi: https://doi.org/10.1016/
j-matlet.2017.12.132

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.matlet.2017.12.132
https://doi.org/10.1016/j.matlet.2017.12.132
https://doi.org/10.1016/j.matlet.2017.12.132

Carbonized elastomer based composites filled with carbon fillers and silicon carbide

Andrey A. Stepashkin®, Dilyus I. Chukov®", Sergey D. Kaloshkin? Ivan S. Pyatov®, Magomed
Ya. Deniev*
a) National University of Science and Technology “MISIS”, 119049 Moscow, Russia
b) "REAM-RTI" LLC, 143902 Balashikha, Russia
c) "Grader" LLC, 172332 Zubtsov, Russia

*Corresponding author at: 119049, Leninsky pr.4, Moscow Russia, dil_chukov@mail.ru

Abstract:

The composites based on carbonized elastomeric matrices filled with carbon fillers and silicon
carbide were proposed. The composites were produced by a three-stage method that included the
preparation of highly filled elastomeric compounds, vulcanization, and low-temperature carbonization.
Highly filled elastomeric compounds based on nitrile-butadiene rubber were obtained using a rubber-
mixing mill. The vulcanization of elastomeric compounds was carried out at 170 °C for 10 min, the
vulcanized composites were subjected to further carbonization at 360 °C; the carbonization cycle was 12
h. The microstructure, thermal properties and mechanical behavior of such materials, their thermal and

deformation properties'in the temperature range up to 300-320 °C are investigated.
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1. Introduction

The development of new composite materials, especially polymer-based composites, is one of
the promising methods that allow obtaining new materials with improved operating properties. The use of
carbon fillers, including carbon fibers, carbon nanotubes, graphite, etc. opens up new possibilities for
improving mechanical, tribological, and thermal properties of composites [1-3]. In our previous work [4]
the composites based on elastomeric compounds reinforced with high-carbon content fillers, such as
carbon black (CB), discrete (chopped) carbon fibers (CF), and carbon nanotubes (CNTS) and subjected to

further low-temperature carbonization were proposed. It was found that in contrast to traditional carbon-
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