43rd Solid Mechanics Conference — SolMech 2024
Wroclaw, Poland, 16-18 September 2024

Book of Abstracts

Edited by:

Jerzy Rojek
Piotr Kowalczyk

(il

PAN

Institute of Fundamental Technological Research
Polish Academy of Sciences




43rd Solid Mechanics Conference — SolMech 2024
Wroclaw, Poland, 16-18 September 2024

organized by

Institute of Fundamental Technological Research
of the Polish Academy of Sciences (IPPT PAN)

and

Wroctaw University of Science and Technology

under the auspices of Committee on Mechanics of the Polish Academy of Sciences
and Polish Association for Computational Mechanics

Scientific Committee

J. Badur M. Kleiber L. Madej J. Rojek

C. Bajer Z.. Kotulski E. Majchrzak A. Seweryn
R. Bedzinski P. Kowalczyk J. Matachowski B. Skoczen

R. Buczkowski K. Kowalczyk-Gajewska Z. Mréz S. Stupkiewicz
T. Burczyriski Z. Kowalewski J. Pamin W. Sumelka
W. Cecot M. Kuciej H. Petryk G. Szefer

P. Dtuzewski M. Kuczma C. Pezowicz D. Szeliga

M. Giersig T. Lewinski E. Pieczyska R. Sliwa

Z. Gronostajski T. Lagoda M. Pietrzyk J. Tejchman

J. Holnicki-Szulc ~ T. Lodygowski J. Podgérski K. Wisniewski
M. Kaminski D. Lydzba I. Pokorska-Stuzalec

Organizing Committee

J. Rojek, P. Kowalczyk, D. Lydzba, C. Pezowicz (Chairpersons)
S. Nosewicz (Scientific Secretary)
G. Jurczak, P. Tauzowski, F. Nisar, M. Kobielarz, A. Skowron (Managing assistants)

ISBN 978-83-65550-53-8

Copyright (©) by Institute of Fundamental Technological Research
of the Polish Academy of Sciences (IPPT PAN)

Warsaw 2024



22 43rd Solid Mechanics Conference — SolMech 2024, Wroctaw, 16-18 Sept. 2024

Characterizations of Graphene Reinforced Cement Matrix Composites
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ABSTRACT

The effects of graphene on the cement matrix composite (CMC 142.5) mechanical properties have been
investigated in this paper by nanoindentation technique [1, 2, 3]. A mix with a water-to-cement ratio of
0.4 was designed. The graphene powder XG Science xGnP-M-5 (GN), graphene covered over with
monosilane (Si) and graphene covered over with oxidized monosilane (OX+Si) was introduced as 0.05
wt.% and 0.1 wt.% (designated as 0.05, 0.1 GN; 0.05, 0.1 GN+Si and 0.05, 0.1 GN-OX+Si). The control
mix for reference was prepared without mixing the graphene powder (designated as (CEM 1 42.5 R).
The same size and type of aggregates were used for all these cement matrix composite mixes. The
nanoindentation experiment was conducted using a Alemnis AG nanoindenter (Switzerland) with
Alemnis Mechanical Indentation Control Software. A maximal penetration load of 100 mN was chosen
for the Berkovich tip. The load was increased in 20 s with velocity 5 mN/s, followed by 5 s holding and
20 s to decrease the load. The indented zone was randomly chosen. For each mix, nanoindentation
technique was used for measuring the hardness (H), stiffness (S) and Young’s modulus (E) over time.
It was found that the addition of graphene increased Young modulus, and hardness. The highest
improvement was achieved for the 0.05 GN-OX+Si matrix composite. On the other hand, an overall
increase toughness of the matrix composite was noticed.
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