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Abstract

Biocomposite materials are a combination of two or more different biomaterials at the
macroscopic level, with competitive mechanical and insulation properties, relatively stable when
exposed to high temperatures and tailorable. In this paper, materials are with a vegetative part of
fungi (mycelium-mesh structure of hyphae) which are increasingly used to create biocomposites
with unique processing technology. The vegetative part of a fungus called mycelium, can serve as
a natural binder for products made of biocomposite and acts like a self-assembling adhesive by
digesting and adhering to the surface of specific organic matter. This paper presents the
development of mould technology to set the biocomposite structure and test its mechanical
characteristics. The primary purpose of the mould is to bring the loose natural material into a
solid preparation following the standards ASTM D7250 and ASTM D1037, which include testing
the technologically prepared and hardened sample for tensile and pressure. Development and
moulding of biocomposite are the technological processes of drying after sowing mycelium so a
variant of the mould with a perforated upper part was used to harden the samples thoroughly.

Keywords: mycellium biocomposite, mould, 3D printing, testing, thermoinsulation.
1. Introduction

With global carbon emissions of 39% [1], the building industry has a large responsibility to
constantly propose new and improved low-carbon solutions. It takes over a million years to
decompose standard synthetic thermal insulation materials. The general characteristic of organic
materials is that they have a lower coefficient of thermal conductivity and a higher heat capacity
compared to most synthetic materials. The thermal conductivity of such materials varies
significantly, greatly depending on different characteristics: degree of porosity, the temperature of
the material, the moisture content, the direction of fiber propagation, which affects the direction
of the temperature gradient. Mycelium-based polymers hold special potential as thermal
insulation foams due to their low thermal conductivity and inherent fire safety features. Research
that has been done on thermal conductivities refers that mycelium composites based on hemp
fibers or wheat straw have low thermal conductivities (0,04 W/(mK)) and can compete with
polystyrene (0.03-0.04 W/(mK)) and polyurethane foam (0.006-0.18 W/(mK)) [2].

2. Development and manufacturing of a mould
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Manufacturing of biocomposite structure usually proposes the next steps: 1) preparation of mould
according to the type of testing and appropriate standards; 2) binding of plies with natural glue in
order to prevent the growth of mycelium; 3) forming, sterilization and hardening plies and
structure; 4) filling of mould by mycelium biomaterial; 5) drying and prevention growth of
mycelium fibres; 6) infusion of natural resin to improve mechanical characteristics [3]. For the
first phase - tensile testing, 10 moulds were manufactured for the production of specimens
according to standard D1037. The mould was first created and developed in CATIA and by
appropriate software printed in the 3D printer (additive technology).

I\N

Fig 1. Parts of mould

Fig 2. Moulds for production of testing specimen

3. Conclusion

Moulds for the production of biocomposite mycelium structures (for tensile and pressure testing)
were developed, simulated and manufactured. The next phase involves experimental testing and
analysis of drying and hardened biocomposite specimens according to appropriate standards and
determination of mechanical characteristics.

References:

[1] IEA (2019), Global Status Report for Buildings and Construction 2019, IEA, Paris

[2] Mitchell Jones, Andreas Mautner, Stefano Luenco, Alexander Bismarck, Sabu John,
Engineered mycelium composite construction materials from fungal biorefineries: A critical
review, Materials & Design, Volume 187, 2020, 108397, ISSN 0264-1275

[3] Jiang L., Walczyk D., McIntyre G., Bucinell R, Li B., Bioresin infused then cured mycelium-
based sandwich-structure biocomposites: Resin transfer molding (RTM) process, flexural
properties, and simulation, Journal of Cleaner Production 207 (2019) pp. 123-135, 2018.

449



	00Introduction
	Plenary speakers were:
	There were also presentations within four Mini-symposia:

	01
	The fracture toughness of ferritic steels in the DTB (ductile-to-brittle) transition temperature region is a stochastic extrinsic property known for pronounced experimental data scatter that necessitates statistical approach in the DTB characterizatio...

	02
	Aleksandar M. Obradović 1, Oleg Yu. Cherkasov2, Luka N. Miličić1 and Slaviša Šalinić3
	Abstract
	1. Introduction
	Formulation of the optimal control problem
	Solving the optimal control problem
	Numerical examples
	Realization of motion by means of ideal mechanical constraints
	Conclusions
	References:

	03
	04
	05
	06
	Fig. 1. Application of coupled nano-structures to a) bio-nanosensor and b) electro-chemical nanosensor, c) considered coupled nano-structures

	07
	08
	09
	10
	11
	12
	13
	1. Introduction
	2. Theoretical basics
	2.1 Mixture models for elastic material
	2.2 CDP constitutive model

	3. The series-parallel model
	4. Application of the series-parallel model
	5. Conclusions

	14
	15
	16
	17
	18
	19
	20
	21
	The ferritic steels, widely used as pressure-vessel materials in nuclear industry, are prone to embrittlement when exposed to neutron irradiation or temperature reduction within the DTB (ductile-to-brittle) transition region. This embrittlement may be...

	22
	23
	24
	25
	26
	27
	28
	29
	EXAMPLEs OF INTEGRABLE NONHOLONOMIC
	SYSTEMS WITH AN INVARIANT MEASURE
	Vladimir Dragović1,2, Borislav Gajić1 and Božidar Jovanović1
	1 Mathematical Institute of SASA, Knez Mihailova 36, Belgrade
	Keywords: nonholonomic dynamics, rolling without slipping, invariant measure, integrability.
	When 𝐴≠0, from the first two equations, one calculates
	,𝑑,𝑣-𝜑.-𝑑𝐴.=−,𝑚,𝑚+𝛿.-𝛿.,𝐴,𝑣-𝜑.-,𝑑-5.+,𝑚,𝑚+𝛿.-𝛿.,𝐴-2..
	and the integration leads to
	,𝑣-𝜑.=,𝑣-𝜑.,𝐴.=,,𝑑-6.-,,𝑑-5.+,𝑚,𝑚+𝛿.-𝛿.,𝐴-2...    (3)
	References:

	30
	31
	32
	MECHANICAL RESPONSE OF V-SHAPED PROTECTIVE PLATES WITH DIFFERENT ANGLES UNDER BLAST LOADING
	Miloš S. Pešić1, Aleksandar S. Bodić2, Živana M. Jovanović Pešić2, Nikola B. Jović2 and Miroslav M. Živković2
	Abstract


	33
	1. Introduction
	2. Numerical analysis of blood flow through left ventricle using SPH method
	2.1 SPH method
	2.2 SPH analysis of the left ventricle using LS-DYNA

	4. Results and Discussion
	5. Conclusions
	Acknowledgements: This research is supported by the Ministry of Science, Technological Development and Innovations, Republic of Serbia, Agreement No. 451-03-47/2023-01/200378 and Grant TR32036.

	34
	35
	36
	37
	38
	39
	1. Introduction
	2. Turbojet engine TJE45 and its control system
	3. Turbojet engine phases of run
	4. Physical interactions in a turbojet engine control system
	5. Interactions that influence spool dynamics
	6. Spool dynamics in cold phase
	7. Spool dynamics in hot phase
	8. Simulation results and discussion
	9. Conclusion

	40
	41
	42
	43
	2.2 DS SIMULIA® - Tosca fluid topology and non-parametric optimization
	2.3 Fabrication of microfluidic chip device

	44
	45
	46
	1. Introduction
	2. Composite nanostructured hydroxyapatite/yttrium stabilized zirconia dental inserts
	3. Tooth geometry
	4. Finite element model of tooth
	5. Results
	6. Conclusions
	References

	47
	Steady-state
	Pipeline for off-gasses

	48
	4. Mathematical modelling

	49
	50
	51
	52
	1. Introduction
	2. Speed of sound and Mach number
	3. Supersonic flight regime
	4. Numerical domains
	4.1 Experiments used for results verifying
	4.2 Turbulence modelling

	5. Numerical modelling and results
	5.1 Analysis of the influence of numerical mesh density on the accuracy of results

	6. Conclusion
	Acknowledgements: This article/publication is based upon work from COST Action CA21106 [WG4: Direct WISPs searches, WG 5:Dissemination and Outreach], supported by COST (European Cooperation in Science and Technology).

	53
	54
	55
	56
	57
	58
	59
	60
	Mechanical lattices are complex architectured materials composed of interconnected nodes and beams that exhibit unique physical properties, including band gap. The geometry of the lattice majorly dictates the band gap, which is a range of frequencies ...

	61
	62
	63
	64
	65
	66
	67
	68
	L-TYROSINE INFLUENCE ON THE REACTION KINETICS OF IODATE-HYDROGEN PEROXIDE OSCILLATORY REACTION

	69
	9th International Congress of the Serbian Society of Mechanics
	July 5-7, 2023, Vrnjačka Banja, Serbia
	PSO-OPTIMIZED FRACTIONAL ORDER ITERATIVE LEARNING CONTROLLER FOR 3 DOF UNCERTAIN EXOSKELETON SYSTEM
	Živković LJ. Nikola1 and Lazarević P. Mihailo2
	1 Lola institute Ltd., Kneza Višeslava 70a, 11030 Belgrade, Serbia
	e-mail: nikola.zivkovic@li.rs
	2 Faculty of Mechanical Engineering, University of Belgrade, Kraljice Marije 16, 11120 Belgrade, Serbia
	e-mail: mlazarevic@mas.bg.ac.rs
	Abstract
	This paper proposes a Fractional-order Iterative Learning Control (FOILC) algorithm combined with feedback linearization for the upper limbs’ rehabilitation exoskeleton. The control system is divided into an inner and outer loop, where the feedback li...
	Fig. 1. Error norm of the joint 1 for different mass percentages.
	Fig. 2. Error norm of the joint 1 for optimized FOILC and non-optimized ILC.
	From previous diagrams, it is clear that PSO optimized FOILC converges faster than its non-optimized integer order counterpart and that PSO optimized FOILC displays satisfactory robustness to different mass uncertainties.
	Keywords: iterative learning control, fractional derivative, feedback linearization, particle swarm optimization, uncertainty.
	Acknowledgement: This research has been supported by the research grants of the Serbian Ministry of Science, Technological Development and Innovations, grant No. 451-03-68/2023-14/200066 and 451-03-47/2023-01/ 200105 from 03.02.2023.
	References:
	[1] Lazarevic M., Mandic P., Ostojic S. Further results on advanced robust iterative learning control and modeling of robotic systems, Proceedings of the Institution of Mechanical Engineers, Part C: Journal of Mechanical Engineering Science, Vol. 235,...
	[2] Slotine J., Applied nonlinear control, Prentice Hall, Englewood Cliffs, 1991.
	[3] Ahn H. S., Chen Y., Moore K. L. Iterative Learning Control: Robustness and Monotonic Convergence for Interval Systems, Springer-Verlag, London, 2007.
	[4] Kennedy J., Eberhart R., Particle swarm optimization, Proceedings of ICNN’95 – International Conference on Neural Networks, Vol 4, 1942-1948, 1995.

	70
	71
	72
	73
	74
	75
	76
	77
	78
	79
	Jan Zavodnik1*, Mohammad Khalid Jawed2 and Miha Brojan1
	Abstract
	1. Experimental exploration
	2. The underlying mechanics
	3. Conclusions
	References:

	80
	81
	82
	83
	84
	85
	86
	Experimental data and a suitable material model for human aortas with smooth muscle activation are not available in the literature despite the need for developing advanced grafts; the present study closes this gap. Mechanical characterization of human...

	87
	88
	The Pneumatic conveying of solid particles has great practical importance. However, due to the presence of gas and solid phase and wall confinement, the investigations of these flows have been presenting great challenges for researchers for a long time.
	In pneumatic conveying of solid particles, with an increase in particle angular velocity due to the particle-wall collision, there is an increasing effect of Magnus force. The effect of such force in numerical simulations of such flows is often neglec...
	To answer this question, Euler-Lagrange simulations of pneumatic conveying in a narrow horizontal channel are performed using OpenFOAM. The length of the channel is 6m, height is 35 mm, and width is 350 mm. The bulk air velocity is 20 m/s and the flow...
	It has been shown in [1] that wall roughness can influence significantly particle-laden flows in horizontal channels, by amplification of particle wall-normal velocity, causing a more uniform particle distribution over the channel cross section. There...

	89
	90
	91
	Blank Page
	Blank Page
	Blank Page
	Blank Page



