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This paper presents a wideband printed monopole antenna with circular
polarization (CP), achieved by employing an asymmetric radiating ele-
ment. The proposed antenna operates effectively over the frequency range
of 3.26-7.46 GHz with a return loss below —10 dB, an axial ratio (AR) of
less than 3 dB obtained within the 4.4—7.3 GHz band and an average max-
imum gain of 3.7 dBi.

Keywords: wideband antenna, circular polarization, patch antenna, asym-
metric radiating element, gain.

Modern wireless telecommunication systems are characterized by in-
creasingly stringent requirements for antenna performance. Therefore, the
development of a wideband antenna with circular polarization (CP) is im-
portant [1]. Additionally, printed monopole antennas are popular because of
their ease of fabrication and ability to provide broad impedance bandwidth;
however, they typically exhibit linear polarization [2]. This work investi-
gates a printed monopole antenna that combines simple design, extended
suitable bandwidth, and CP capability.

Methods. The substrate of the proposed antenna is Taconic RF-30 ma-
terial with a dielectric constant of 3 and a loss tangent of 0.0019. The antenna
configuration and design steps are illustrated in Fig. 1 and 2. In [3], it is
shown that that shifting the feed line from the center of the substrate brings
the input impedance close to 50 Q and broadens the impedance bandwidth.
In this design, the feed line is offset by 5.5 mm from the center of the struc-
ture, as shown in Fig. 2, b. To improve the axial ratio (AR), the upper-right
and lower-left corners of the radiating element are truncated, as shown in
Fig. 2, ¢ [4]. In addition, a rectangular slot is etched in the ground plane
beneath the feed line on the back side of the substrate, as shown in Fig. 2, d,
which improves the impedance bandwidth [5] and broadens the bandwidth
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over which CP is maintained. All design stages were carried out using CST
Studio Suite. The antenna parameters are presented in the table below.

Antenna parameters and their values
Parameter w L c dx a b g h
Meaning (mm)| 40 16 2 5.5 4 2 11.75 | 1.52

i h
—
Fig. 1. Proposed antenna configuration:
top view (a), bottom view (b) and side view (c)
a b c d

Fig. 2. Design steps of the proposed antenna:
step 1 (a), step 2 (b), step 3 (c) and step 4 (d)

Results and Discussion. The simulated return loss is shown in Fig. 3.
The simple antenna in the first step achieved a relatively wide impedance
bandwidth of 2.8—4.8 GHz. By offsetting the feed line, the bandwidth is fur-
ther extended to 2.9-6.5 GHz in step 3. Finally, the optimized antenna in
step 4 achieved an impedance bandwidth from 3.26 to 7.46 GHz.

A comparison of AR at each design step and the peak gain of the pro-
posed antenna over the operating frequency band are presented in Fig. 4. The
simulation results show that offsetting the feed line from the center of the
radiating patch enables CP. Further modification of the antenna in steps 3
and 4 results in an AR below 3 dB from 4.4 to 7.3 GHz. The maximum-gain
curve over the operating band indicates that the proposed antenna achieves
an average value of approximately 3.7 dBi.
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Fig. 3. Simulated return loss at each design step

10 - - 15
{ Gain, dBi AR
e [ 12
0 1 [
-5 A .
A0 P sTee 6
A5 4 ~So--- === I 3
220 r : T T T T f’ GHz 0
35 45 5.5 6.5 7.5

— )—step 2, (") —step 3, (——) —step 4
Fig. 4. Simulated AR at each design step and maximum gain of proposed antenna

Conclusion. This paper presents a wideband printed monopole antenna
with CP, achieved by offsetting the feed line from the center, modifying the
shape of the radiating element, and introducing slots in the ground plane.
The proposed printed monopole antenna is suitable for various wireless com-
munication systems, such as unmanned aerial vehicles and wireless sensor
networks. The research was funded by the Ministry of Science and Higher
Education of the Russian Federation, project FEWM-2026-0007.
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Conventional austenitic stainless steels lack thermal conductivity and ox-
idation resistance above 600 °C. However, ultra-high-temperature ceram-
ics are brittle. This work presents a spark plasma sintered 12X18H10T
steel reinforced with molybdenum boride which is a multifunctional com-
posite for passive thermal management in harsh-environment power elec-
tronics and sensor housings.

Keywords: 12X18HI0T stainless steel, molybdenum boride, metal ma-
trix composite, powder metallurgy.

Stainless steel (SS) is the primary candidate whenever developing a me-
chanical component with superior material properties is required. A widely
used austenitic SS is 12X18H10T (or AISI 321) consisting of Fe (70%), Cr
(17~19%), Ni (9~11%), Mn (< 2%), Si (< 0.8%), Ti (0.8%) and carbon (<
0.12%) etc., which is known for its corrosion resistance and high strength
[1]. In some severe chemical applications, austenitic steel 12X18H10T is not
performing efficiently due to lack of properties and electrolyte plasma sur-
face treatment required to enhance hardness [2]. To improve the characteri-
zation of SS, world’s leading research and development organizations are
working on it as a major research frontier. Several studies to improve prop-
erties of SS have been conducted. In a study by Sulima et al. [3], 10% zirco-
nium diboride (ZrB») and 10% titanium diboride (TiB) added in 316L steel
by spark plasma sintering (SPS) increased the hardness from 188 HV to 456
HYV and 358HV, respectively.

In our study, Russian grade SS 12X18H10T and molybdenum borides
(MoxBy) are selected for the integration of metal matrix composite. MoxBy
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