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Functional polymer composites are now making significant strides in synthesis, design,
preparation, processing, and promising applications. Today, polymer composites are
becoming lighter, cheaper, more durable, and more versatile. At present, great progress
has been made in the design, preparation, and characterization of polymer composite
materials, making them smarter and versatile. By creating new properties using suitable
fillers and matrix, functional polymer composites can meet the most difficult standards
of users, especially in high-tech industries. Functional polymer composites are crucial
to the development of new cutting-edge technologies, especially in the fourth industrial
revolution. Advances in functional polymer composites will promote human welfare by
creating new solutions and materials to overcome global energy and environmental crises.

Advanced polymer composites reinforced by high-performance carbon fibers and
nanofillers are popular in the automotive and aerospace industries thanks to their signifi-
cant advantages, such as high specific strength to weight ratio and non-corrosion properties.
In addition to the improvement of the mechanical performance, polymer composites today
are designed to provide new functions dealing with antibacterial, electrical conducting,
superhydrophobic, self-cleaning, self-healing, self-healing, self-actuating, biocompatibles,
super-hard, solar reflective, heath monitoring and diagnosis, and high energy storage and
conversion, for desired end-use applications. On the other hand, composite materials can
contribute to reducing environmental issues by providing renewable energy technologies
in conjunction with multifunctional, lightweight energy storage systems with high perfor-
mance and noncorrosive properties. They are also used to prepare a new generation of
batteries and directly contribute to H2 production or CO2 reduction in fuels and chemicals.

In this Special Issue, we have collected fifteen interesting articles from leading inter-
national researchers working in the multifunctional composites and polymer composites
coming from 16 different countries including USA, Germany, Denmark, Canada, United of
Kingdom (UK), Japan, France, Luxembourg, Korea, Australia, Malaysia, Poland, Vietnam,
China and Egypt and Ukraine.

Authors showed their latest research in the field of smart and functional composites.
Nguyen-Tri et al. [1] reviewed various advanced nanoscale techniques for the characteriza-
tion of polymers and composites. They showed the recent development of atomic force
microscopy (AFM) alone or combined with other techniques like infrared AFM (AFM-IR)
for providing both morphological images at the nanoscale and chemical information. The
emerging applications of these techniques in polymers, composites and crystallization of
polymers are also presented and discussed. Traditional material composites with enhanced
mechanical properties by adding carbon fiber are also reported. The latest advanced
technology in cutting and drilling by using a fiber laser is also reported and discussed in
the article of Ahmad Sobri et al. [2]. They also reported another interesting article on the
effect of the machining input condition, especially the presence of entry and exit holes

Polymers 2021, 13, 909. https://doi.org/10.3390/polym13060909 https://www.mdpi.com/journal/polymers

https://www.mdpi.com/journal/polymers
https://www.mdpi.com
https://orcid.org/0000-0001-6578-5716
https://orcid.org/0000-0003-4445-4154
https://doi.org/10.3390/polym13060909
https://doi.org/10.3390/polym13060909
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3390/polym13060909
https://www.mdpi.com/journal/polymers
https://www.mdpi.com/article/10.3390/polym13060909?type=check_update&version=1


Polymers 2021, 13, 909 2 of 3

on the delamination of the composite layers [3]. Some mathematical models, designed
for the calculation of resistance to the impact of fabric/polymer, have been presented and
discussed by Horiashchenko et al. [4]. Vu et al. computed a Density Functional Theory
(DTF )prediction model to calculate the electron density and bond distance of a conjugated
polymer with different substitution groups and side-chain functional groups (H, Br, OH,
OCH3 and OC2H5) [5].

The relationship between the experimental and theorical results of a synthetic rubber,
Ethylene propylene diene monomer (EPDM), reinforced by nano size boron nitride is
reported by Tariq Nazir et al. [6]. They indicated that experimental results could improve
carbonized tracking lifetime with the addition of nano-BN (boron nitride) contents. Fur-
thermore, surface temperature was reduced in the critical contamination flow path. The
third harmonic component in the leakage current declined with the increase in the nano-BN
contents. The improvement of thermal properties of Polybutylene succinate (PBS) compos-
ites reinforced by different rates of silicon carbide (SiC) by extrusion has been reported by
Chernet Lule et al. [7]. Another interesting research paper focusing on the design of Fiber
Reinforced Polymers (FRPs) in popular building is reported by a research group from the
University of Stuttgart, Stuttgart, Germany [8]. They developed a parametric design tool
for global design and fiber layout generation [9].

Kizhakidathazhath et al. [10] designed new polymer dispersed liquid crystals (PDLCs)
by using mainly acrylate monomer (A3DA) with other additives, reducing the driving
voltage without diminishing other revolutionary features. They also showed some ex-
ception properties of these materials that can be used for high-driving voltage materials.
New composites based on organic aluminum hypophosphite (ALCPA) and its hybrid
(CNALCPA) with graphitic carbon nitride (g-C3N4) were successfully synthesized and
applied as halogen-free flame retardants in polyamide 6 (PA6) [11]. Finally, a new con-
ductive, weft-stretchable fabric has been designed and prepared by Wang et al. [12]. The
morphology, structure and properties of this new material have been also reported and
discussed. The preparation and characterization of acrylic/ZnO is also reported [13]. An
interesting antibacterial polymer made of thermoplastic Starch/Zinc Oxide Nanocomposite
Films is also prepared and discussed [14]. New butadiene rubber composites reinforced
by leather waste fiber are also reported in a recent article [15]. The possibility of using
commercial printing equipment for recording, storing, and reproducing information on
the shape memory polymer films is also evaluated [16]. Finally, Ziying Wang et al. [17]
reviewed various natural functional biopolymers and their emerging applications in the
electronic skins and flexible strain sensors
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8. Rihaczek, G.; Klammer, M.; Başnak, O.; Petrš, J.; Grisin, B.; Dahy, H.; Carosella, S.; Middendorf, P. Curved foldable tailored fiber
reinforcements for moldless customized bio-composite structures. Proof of concept: Biomimetic NFRP stools. Polymers 2020, 12,
2000. [CrossRef] [PubMed]

9. Sippach, T.; Dahy, H.; Uhlig, K.; Grisin, B.; Carosella, S.; Middendorf, P. Structural optimization through biomimetic-inspired
material-specific application of plant-based natural fiber-reinforced polymer composites (NFRP) for future sustainable lightweight
architecture. Polymers 2020, 12, 3048. [CrossRef] [PubMed]

10. Kizhakidathazhath, R.; Nishikawa, H.; Okumura, Y.; Higuchi, H.; Kikuchi, H. High-performance polymer dispersed liquid crystal
enabled by uniquely designed acrylate monomer. Polymers 2020, 12, 1625. [CrossRef] [PubMed]

11. Guo, C.; Zhao, Y.; Ji, G.; Wang, C.; Peng, Z. Organic aluminum Hypophosphite/Graphitic carbon nitride hybrids as halogen-free
flame retardants for polyamide 6. Polymers 2020, 12, 2323. [CrossRef] [PubMed]

12. Wang, Y.; Gordon, S.; Baum, T.; Xu, Z. Multifunctional stretchable conductive woven fabric containing metal wire with durable
structural stability and electromagnetic shielding in the X-band. Polymers 2020, 12, 399. [CrossRef] [PubMed]

13. Vu, T.; Nguyen, T.; Tabish, M.; Ibrahim, S.; Hoang, T.; Gupta, R.; Dang, T.; Nguyen, T.; Yasin, G. Water-borne ZnO/Acrylic
nanocoating: Fabrication, characterization, and properties. Polymers 2021, 13, 717. [CrossRef] [PubMed]

14. Charoensri, K.; Rodwihok, C.; Wongratanaphisan, D.; Ko, J.; Chung, J.; Park, H. Investigation of functionalized surface charges
of thermoplastic starch/zinc oxide Nanocomposite films using Polyaniline: The potential of improved antibacterial properties.
Polymers 2021, 13, 425. [CrossRef] [PubMed]

15. Hang, L.T.; Viet, D.Q.; Linh, N.P.D.; Doan, V.A.; Dang, H.-L.T.; Dao, V.-D.; Tuan, P.A. Utilization of leather waste fibers in polymer
matrix composites based on Acrylonitrile-Butadiene rubber. Polym. 2020, 13, 117. [CrossRef] [PubMed]

16. Kondratov, A.; Cherkasov, E.; Paley, V.; Volinsky, A.A. Recording, storage, and reproduction of information on polyvinyl chloride
films using shape memory effects. Polymers 2021, in press.

17. Wang, Z.; Ma, Z.; Sun, J.; Yan, Y.; Bu, M.; Huo, Y.; Li, Y.-F.; Hu, N. Recent advances in natural functional biopolymers and their
applications of electronic skins and flexible strain sensors. Polymers 2021, 13, 813. [CrossRef]

http://doi.org/10.3390/polym12061207
http://www.ncbi.nlm.nih.gov/pubmed/32466422
http://doi.org/10.3390/polym12030582
http://www.ncbi.nlm.nih.gov/pubmed/32150957
http://doi.org/10.3390/polym12020418
http://www.ncbi.nlm.nih.gov/pubmed/32054110
http://doi.org/10.3390/polym12092000
http://www.ncbi.nlm.nih.gov/pubmed/32887497
http://doi.org/10.3390/polym12123048
http://www.ncbi.nlm.nih.gov/pubmed/33352635
http://doi.org/10.3390/polym12081625
http://www.ncbi.nlm.nih.gov/pubmed/32707769
http://doi.org/10.3390/polym12102323
http://www.ncbi.nlm.nih.gov/pubmed/33050605
http://doi.org/10.3390/polym12020399
http://www.ncbi.nlm.nih.gov/pubmed/32050650
http://doi.org/10.3390/polym13050717
http://www.ncbi.nlm.nih.gov/pubmed/33652874
http://doi.org/10.3390/polym13030425
http://www.ncbi.nlm.nih.gov/pubmed/33525720
http://doi.org/10.3390/polym13010117
http://www.ncbi.nlm.nih.gov/pubmed/33396794
http://doi.org/10.3390/polym13050813

	References

