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Abstract. Two kinds of natural olivine (Mg,Fe)2SiO4, where Mg represents forsterite
and Fe represents fayalite component, were formed by plasma spray technique into
coatings on metallic substrates. The two experimental powders for spraying come from
different mines, one in Norway and the other in Mongolia. By removing the substrates
after cooling, self-supporting plates were obtained and further studied with optical
microscopy, X-ray diffraction, and dielectric spectroscopy. Microhardness was
measured on cross-sections prepared for microstructure observation. Wear resistance in
wet conditions was tested as well. Reflectivity was measured in a wide range of UVVIS-NIR radiation. Dielectric properties of both types of coatings were measured at
low voltage. The results show that both minerals are interesting candidates for various
optical and electronic applications; they have similar dielectric behavior as alumina and
simultaneously they have markedly lower reflectance in the UV-VIS-NIR radiation.
The differences between both natural powders are discussed in connection with their
compositions.
Key words: olivine, plasma spraying, dielectric properties.

1. INTRODUCTION
Olivines are of geophysical interest because they are thought to be the
principal mineral phase in the upper 400 km of Earth's mantle thickness.
Concerning the electronic properties olivines are representatives of the dense
silicates in this geological region [1]. The electrical resistivity of the synthetic
(Mg,Fe)2SiO4 specimens, where Mg represents forsterite and Fe represents fayalite
component, shows them to be good insulators, similar to the simpler oxides MgO
*

Paper presented at the 16th International Conference on Plasma Physics and Applications,
June 20–25, 2013, Magurele, Bucharest, Romania.

2

Dielectric and mechanical properties of plasma-sprayed olivine

601

or Al2O3. Since energy levels below 7.5 eV in olivines are due to iron, it is likely
that electronic transport takes place only through the interactions of localized
electrons on impurity sites [1].
A good electrical insulator is characterized by a wide band gap; that is,
between a virtually empty conduction band and an almost filled valence band there
is an energy range greater than 3 to 4 eV in which electron states are forbidden.
Unless impurities or defects introduce energy levels within the forbidden gap, the
full energy of the band gap must be made available for creation of occupied
conducting states. Optical absorption and reflection measurements on iron-free
synthetic forsterite demonstrate that it is a wide-gap insulator. When iron, mainly
ferrous, is substituted for magnesium as in the mineral olivine, such optical
measurements show that the iron produces energy levels lower than the forsterite
band gap. Furthermore, because excitations involving these impurity levels have
energies lower than the band gap, impurity effects are probably the dominant
conduction processes in natural crystals [1]. But in the coatings various
microstructural features can hinder the effect of the electronic structure. Less
porous forsterite coatings exhibited higher values of dielectric strength than more
porous ones [2].
Forsterite Mg2SiO4 has a very high thermal expansion coefficient (TEC). This
material is used for electric insulation, especially in vacuum devices, where its high
TEC is utilized to perform high-quality joints with metallic parts. Loss factor of
sintered forsterite is low and independent on frequency [3]. Above mentioned
character of this material in a commercial bulk form is obtained thanks to small
grain sizes, low and uniformly distributed closed porosity and moreover thanks to a
relatively low glassy phase content. Classical furnace processes like sintering or
manufacturing of glass-ceramics lead to production of the above described
structures.
Silicates with low relative permittivity εr are good candidates as dielectrics
for a millimeter-wave region. Forsterite ceramics have been used as electronic parts
such as resistor cores, electron tube stems, dielectric resonator supports etc.,
because they have low relative permittivity εr (reported value 6.8 [4, 5], elsewhere
5.2 [2]) and high insulation resistance. Prolonged heating improves the crystallinity
of forsterite (the compound was without local dipole moments before heating) [4],
because defects in crystals lead to a high loss factor and prolonged heating can heal
the defects. Forsterite with a low relative permittivity was formed by SiO4
tetrahedral framework with 45 % ionic bond and 55 % covalent bond [4]. The
covalent bond reduces εr because of large bond strength.
Since the molten ceramic powder was quenched from a high temperature and
solidified on the surface of the substrate at a relatively much lower temperature, an
amorphous phase is often observed in plasma-sprayed silicate ceramic coatings.
Crystallinity of the coating [6] was much lower than that of the starting powder.
Some glassy phase was observed in the coating due to the rapid heating and
cooling processes of the plasma spraying. Such ceramics have free glass among
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grains [4]. However, results of [6] suggest that Mg2SiO4 coating on Ti alloys might
be a new approach to prepare bone implants. The measured bonding strength in [6]
was much higher than the hydroxylapatite coatings used for the bone implants up
to now. A preheated substrate provides a better platform for the coating
crystallization and reduces the amount of the amorphous olivine formed in the
coating due to the slightly prolonged quenching time of the individual droplets [4].
Olivine coating sprayed with WSP improved markedly fatigue life of steel
substrate [7]. However, its potential as a coating with physical functionality is up to
now underestimated. The goal of our paper is to compare two natural olivine
powders after their plasma spraying into a form of coatings. We will discuss
influence of the Mg-Fe balance on amorphous versus crystalline nature of the
coatings. Further, dielectric, optical and selected mechanical characteristics will be
provided and discussed in connection with the structural observations.
2. EXPERIMENTAL
2.1. POWDERS AND SPRAYING
Natural olivine, phase diagram shown in the Fig. 1, in the form of raw
mineral was received as blocky pieces, which were crushed and sieved to obtain
feedstock powder for spraying (size 63–125 μm). It is necessary to point out that
they included certain amount of alkali or other metallic impurities due to their
natural character. In addition, Fe content in the powders may increase also due to
wear of steel parts of crushing apparatus. The two experimental powders for
spraying came from different mines, one in Norway and the other in Mongolia.
The samples were sprayed using a high-feedrate water-stabilized plasma
spray system WSP® 500 (IPP, Prague, Czech Republic). This system operates at
about 160 kW arc power and can process high amounts of material per hour. In the
current experiment feedstock feed rate of 22 to 24 kg/hour were used, i.e., about 50
% of maximum available feed rate for ceramic powders. Main spray parameters of
this system – feeding distance and spray distance – were optimized by checking
single splats shapes before deposition. Optimum preheating temperature of the
substrate was also found from the splats shape. Stand-off distance (SD) finally
selected for the spay tests was 450 mm, and feeding distance (FD) 90 mm.
Stainless steel coupons were used as substrates. The substrates were preheated to
250°C by the torch passing over the surface at powder feeding switched off to
prolong slightly quenching time of the individual droplets. The powder was fed in
by compressed air through two injectors. Deposited thickness was about 2 mm. The
deposits were then stripped from the substrate by thermal cycling at approximately
–170/+100°C to form self-supporting ceramic plates. In the text the label “M” will
be used for a coating made using the Mongolian powder and label “N” for the
Norwegian one.
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Forsterite has a relatively high coefficient of thermal expansion (11×10−6 K−1)
and therefore only a small mismatch with the thermal expansion coefficient of a
common metallic substrate material such as carbon steel (12.3×10−6 K−1) exists [8].
However, for our coatings it was important to be easily stripped-off from the
substrates for dielectric measurements, because such a low-permittivity and lowloss material like olivine needs to be tested without any substrate for the good
precision of measurements.

Fig. 1 – Thermodynamic phase diagram of fayalite-forsterite system of olivine.

2.2. CHARACTERIZATION
2.2.1. DIELECTRIC MEASUREMENTS
The stripped-off ceramic samples (self-supporting plates) were ground from
both sides to produce planparallel plates with a smooth surface. Such specimens
represent in principle monoblock capacitors with dimensions 22×22×1.5 mm. A
thin layer of aluminum acting as the electrode plates on both sides was sputtered in
reduced pressure (2×10-3 Pa) on the ground surface.
Capacity was measured in the frequency range from 100 Hz to 100 kHz using
a programmable LCR-meter (4263B, Agilent, USA). The test signal voltage was
1V AC, the specimen fixture was equipped with a protective shielding (Farraday
cage) to prevent disturbance namely at low frequencies. Relative permittivity εr
was calculated from measured capacities and specimen dimensions. This same
LCR-meter (4263B) was used for the loss factor measurement. Loss factor tg δ was
measured at the same frequencies as capacity.
Electric resistance was measured with a special resistivity adapter Keithley,
model 6105. The electric field was applied from a regulated high-voltage source
and the values read by a multi-purpose electrometer (617C, Keithley Instruments,
USA). The magnitude of the applied voltage was 100±2V DC and in the other test
1±0.02V DC, time of each exposure being 10 min. Volume resistivity was
calculated from the measured resistance and specimen dimensions.
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2.2.2. REFLECTIVITY
The reflectance measurement in this work was completed using an ultraviolet/visible/near-infrared (UV/Vis/NIR) spectrometer (Shimadzu, Japan). Prior to
the actual measurement, the calibration process was conducted using the BaSO4
reference mirror in order to minimize the error from environment. The accuracy
guaranteed by the equipment manufacturer is that of wavelength ±0.3 nm and the
uncertainty of the measurement less than 0.2 %. The wavelength of incident light
used for the reflectance measurement was in the range from 250 to 2000 nm, and
the diameter of the measured area was about 2 cm2.
2.2.3. PHASE COMPOSITION
Powder samples of both the feedstock materials and coatings in the assprayed and annealed states were analysed by the X-ray diffraction methods. The
aim was to obtain crystalline phases identification, degree of crystallinity and
quantitative knowledge about the presence of individual crystalline phases. All the
samples were measured in the same manner on Bruker D8 Discover diffractometer
in Bragg-Brentano geometry with Cu-Kα radiation and a 1D LynxEye detector.
Precise alignment of the sample surfaces was done by laser check. Topas software
4.2 version was used for the quantitative Rietveld analysis. Olivine phase in all
measured samples exhibited a certain degree of preferred orientation or
crystallographic texture which was visible in the intensity of {112} diffraction
planes. We used the March-Dollase method to account for this observation in the
Rietveld refinement. We assumed the amorphous material to be of the same chemical
composition, so the crystallinity was computed only from integral intensities of
crystalline phases and amorphous halo. However, the composition of both feedstocks
was so complex that we were unable to perform Rietveld analysis with sufficiently
precise results.
Raman spectroscopy was performed using a Lambda Solutions P1 apparatus –
laser wavelength 785 nm, objective 50x, radiation power 250 mW, integration time 10 s.
The below-shown spectra represent averages from 3 positions on the surface of
each coating.
2.2.4. POROSITY AND MICROHARDNESS
Porosity was studied by the optical microscopy on polished cross sections.
Micrographs were taken via CCD camera and processed using the image analysis
(IA) software (Lucia G, Laboratory Imaging, Czech Rep.). Minimum 10 images of
microstructures, taken from various areas of the cross section for each sample,
were analyzed. In addition to a simple quantification of porosity, other factors of
the coatings were also examined. Plasma sprayed coating contains typically pores
flattened parallel with the surface as a result of the lamellae (splat) formation.
Vickers microhardness of the coatings was measured on polished cross
sections by an optical microscope equipped with a Hanemann head and Vickers
indenter using 1 N load applied over 15 seconds. The mean value of microhardness
was calculated as an average from 20 indentations.
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2.2.5. WEAR RESISTANCE
Slurry abrasion response (SAR) of coatings was measured according to an
ASTM standard [10]. SAR test is based on measuring the mass loss rate of a
standard-shaped block (7.5×12×25 mm; the self-standing pieces glued on a plastic
holder) when lapped in a slurry. The test was run for 8 hours in four increments
with mass loss being measured at the end of each increment. The applied force was
22 N per specimen. After each run the specimens were ultrasonically cleaned and
weighed. The slurry consisted of 150 g of water and 150 g of alumina powder
having size 40 to 50 µm. The wear loss is expressed in volume millimeters. Accuracy
of the measurement is approx. ± 5%. The wear resistance is expressed as Inverse
Wear Rate (IWR), which represents the distance passed by the samples in the slurry to
wear-out one cubic millimeter of the material. The higher the IWR, the better the
wear resistance (at the specific conditions of three-body abrasion in a wet environment).
3. RESULTS AND DISCUSSION
3.1. INFLUENCE OF PHASE COMPOSITION
ON PERMITTIVITY AND LOSS FACTOR
Results of the identification of crystallographic phases are summarized in the
Table 1. The feedstock powders, crystalline but unable to be quantified by Rietveld
analysis, (Tabel 2), contain also other phases than forsterite, for both powder
sources, as expected for a natural material.
In case of the Norwegian powder the admixtures are clinochlore (Mg5Al)
(Si3Al) O10(OH)8 and fluorite CaF2 whereas in the Mongolian powder it was enstatite
MgSiO3 and quartz SiO2. After plasma spraying forsterite becomes the only component
(with a small amount of fluorite in case of the N coating). The N coating was nearly
completely crystalline whereas the M coating contained about 9% of amorphous material.
Table

1

Identification of crystallographic phases
Coating

Type of sample
feedstock

N

M

Olivines
yes

coating
annealed coating 850 °C, 2h
annealed coating 250°C, 2h
feedstock
coating

yes
yes
yes
yes
yes

annealed coating 850°C, 2h

yes

annealed coating 1250°C, 2h

yes

Occurrence of phases
Other crystalline phases
clinochlore, fluorite, unidentified Fm3m
phase
fluorite
protoenstatite
protoenstatite, MgFe2O4 (ferro-periclase)
enstatite, quartz
no
protoenstatite, unidentified C2/c phase
(could be clinopyroxene,
but Rieveld did not bring reasonable results)
protoenstatite, MgFe2O4 (ferro-periclase)
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Table 2
Results of quantitative Rietveld refinement
Coating

N

M

Type of
sample
feedstock
coating
annealed
coating
850 °C,
2h
annealed
coating
1250 °C,
2h
feedstock
coating
annealed
coating
850 °C,
2h
annealed
coating
1250 °C,
2h

Rwp/GOF

Wt. % from the crystalline material
ferroforsterite protoenstatite
fluorite
periclase

5.08/2.88

99.2

0.8

4.21/2.06

97.3

2.7

3.83/2.10

77.9

14.4

5.81/3.11

100

Crystallinity

98.2
100

7.7

100

90.9
100

5.29/2.63

78.4

12.9

8.7

100

In Fig. 2 we can see a certain relaxation (i.e. decrease with growing
frequency) of permittivity for both coatings. Fully crystalline feedstock was partly
amorphized, namely in the case of M coating. This partial amorphization of
originally crystalline feedstock during the spraying process is associated with the
mismatch of existing phases – SiO2 in the Mongolian powder tends to form glass
upon melting. The higher loss factor of the N coating, (Fig. 3), especially at high
frequencies, can be associated with the presence of fluorine in fluorite. A longrange ordering of the crystalline material offers different environment for the
movement of ions of impurities than the short range ordering of the amorphous
material. Six samples were measured and the average values as well as standard
deviations are depicted in this paper. The size of the standard deviation is rather
large and reflects the inhomogeneity of the coatings.
According to the literature [11] an as-sprayed forsterite was a mixture of
amorphous and crystalline phases also after plasma spraying by a gas-stabilized
gun. Another paper [8] described the X-ray diffraction pattern of the forsterite
powder and plasma-sprayed coating as crystalline [12], but the given XRD pattern
exhibited a halo centered at around 30° 2theta, which seems to be a typical sign of
partly amorphous olivine.
Presented olivine samples are similar dielectrics to natural forsterite sprayed
earlier by the authors [13]. These former coatings exhibited relative permittivity 16
to 13 in the frequency range 200 Hz to 1 MHz and loss factor between 0.025 and
0.015 in the same frequency range [13]. But the former coatings were amorphous
with only traces of forsterite phase [13].
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Fig. 2 – Frequency dependence of relative permittivity for both types of coating.

Alumina sprayed by WSP has relative permittivity and loss factor more or
less independent on frequency. Its values of permittivity and loss factor at 1 kHz
are 13.5–15.2 and 0.017–0.041, respectively, depending on spray parameters.
Volume resistivity of plasma sprayed alumina is typically 5×109 Ωm at 100V DC.
When comparing the dielectric properties of alumina and olivine coatings, it is
worth mentioning that alumina coating process is a subject of years of tailoring
whereas here mentioned olivine coatings are products of pilot experiments.

Fig. 3 – Frequency dependence of loss factor for both types of coating.

Elsewhere [5] a sputter-deposited thin film of synthetic forsterite was studied.
The relative permittivity εr remained nearly constant with an average value of
about 6.7. The loss factor tan δ, however, exhibited a strong dependence on
deposition time (i.e. film thickness); tan δ sharply decreased from 0.052 at 15 min
(i.e. about 90 nm thickness) reaching asymptotically a value of 0.01 at 150 min (i.e.
about 300 nm thickness). However, trying to explain such a frequency-independence
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of permittivity at simultaneous frequency-dependence of losses failed [5]. Volume
resistivity of the film was not provided in the same paper.
It was found that crystalline forsterite grains can be predominatly produced
in radio-frequency plasma by evaporating a mixture powder of Mg and SiO,
whereas fayalite production under similar conditions did not meet a success [14].
This is partly surprising taking into account the melting point of fayalite lower by
about 600°C compared to forsterite, (Fig. 1). Thermodynamic calculations
moreover showed [14] that the Fe-containing silicates will condense at a somewhat
lower temperature than the Mg-containing silicates and since there is no evidence
of Fe-containing crystalline silicates; they apparently remain amorphous.
3.2. MICROSTRUCTURAL ASPECTS OF THE COATING BEHAVIOR
The light micrographs of polished cross sections of both coatings are
shown in Fig. 4. Both contain a substantial amount of pores (black) and some
compositional inhomogeneities (different grey levels). A lamellar microstructure
built of so called splats was not markedly visible from the sectional micrographs.
However, the SEM micrograph of a splat formed on surfaces of the previously
deposited splats (Fig. 5), helps us to understand the origin of porosity. We can see a
crater in the centre of the splat and also regularly distributed radial valleys and rims
near the outer edge of the splat. When a next splat is impacting onto such a
superficial unevenness, it cannot fit its shape well during the fast solidification and
pores are created between those splats.

Fig. 4a – N coating, light micrograph of polished cross section.
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Fig. 4b – M coating, light micrograph of polished cross section.

Fig. 5 – Formation of an olivine splat, SEM-SE on a coating surface (a tilted view).

The porosity of both coatings is rather high. The M coating is, however,
better according to all criteria summarized in Table 3.
Table 3
Porosity of olivine coatings
Sample

Porosity [%]

Mean pore size [µm]

M coating
N coating

14.2 ± 1.9
22.2 ± 2.2

7.3 ± 0.4
8.3 ± 0.4

Number of pores
per mm2
990 ± 150
1170 ± 150
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The feedstock powders were mounted into materialographic resin and
polished. The microhardness was measured on the sectioned individual powder
particles. The results are summarized together with the coatings in Table 4.
Table 4
Microhardness, wear resistance and electric resistivity (R) of olivines
Sample
Norwegian powder
Mongolian powder
N coating
M coating

Microhardness
[GPa]
7.79 ± 1.36
7.52 ± 2.02
10.65 ± 1.43
8.72 ± 1.24

IWR [m/mm3]
62.8
85.0

R – 100 V
[Ωm]
1.02 x 1011
5.43 x 1010

R–1V
[Ωm]
1.28 x 1011
5.43 x 1011

The higher porosity of the N-coating is responsible for its lower wear
resistance (i.e. lower IWR in Tabel 4) despite its higher microhardness.
Optical UV/VIS/NIR reflectivity is displayed in Fig. 6 (Ebg of forsterite
Mg2SiO4 is reported as high as 6.4 eV [15]). In the reflectivity graph we see the
comparison of olivine coatings with an alumina coating. The olivine is an
antireflective (as measured by us) material with a high bandgap [15] and highresistivity (as measured by us); there also exist some free iron atoms or other
sources of electric charge inside its structure even in the partly amorphous
“metastable” state after spraying.

Fig. 6 – Reflectivity of olivine coatings.

Electric resistivity is listed in the last column of the Table 4. The value for N
coating is slightly higher at high voltage whereas for low voltage (1 V;
corresponding also to the AC measurements) is it the opposite. Porosity of the Ncoating is higher which is a disadvantage for the N-coating from the low-voltage
resistance viewpoint.
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A drift mobility of electrons is controlled predominantly by thermal release
from trapping states, lying in a region below the conduction band edge of any highresistivity material [16]. According to our experience, various plasma-sprayed
materials exhibit “a region below the conduction band edge” because of oxygen
vacancies in the structure.

Fig. 7 - Raman spectra of M and N coatings. The etail is in the inset.

Raman spectra of M and N coatings (Fig. 7) exhibit peaks characteristic for
forsterite at 824 cm-1 [17] (or 826 cm-1 [18]) and also at 856 cm-1 [17] (or 858 cm-1
[18]). This characteristic doublet is ascribed as “olivine doublet” and for fayalite it
is typically shifted to lower wavelengths, as for example 811 and 839 cm-1,
respectively [19]. Besides these peaks also the peak at 416 cm-1 [17] (detected only
in case of N-coating) is attributed to forsterite. Strong peak at 82 cm-1 is a sign of
ortho-enstatite [20]. The peaks around 660–690 cm-1 correspond to the bending
vibration of Si-O-Si bond in silicates. M-coating exhibits its maximum intensity at
675 cm-1, whereas N-coating at 665 cm-1. The first one corresponds most precisely
to protoenstatite and the other one to ortho-enstatite [20].
There exist reasonable agreement between Raman and XRD detection of the
presented phases. The only difference is in ortho-enstatite detected by Raman
spectroscopy.
3.3. ANNEALING
Annealing of plasma sprayed deposits was carried out on the samples released
from the metallic substrate (to form a free-standing body) in a laboratory furnace at
different temperatures (one sample for each temperature) in air atmosphere. The
heating as well as cooling speed was 7°C/min and the dwell time was 2 h in all
cases. The annealing temperatures were selected with respect to recrystallization
temperature, which according to our preliminary tests was between 850 and 1250°C.
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After annealing both coatings became fully crystalline (Fig. 8, Tables 1 and
2), but forsterite-fayalite partly transforms to other phases such as protoenstatite
MgSiO3 and ferro-periclase MgFe2O4. The quantity of both transformation products
grows progressively with the annealing temperature. From the comparison of
samples 850 and 1250°C the most probable scenario is that firstly the amorphous
material crystallized to protoenstatite and next, upon further heating, a part of
olivine transformed to other phases – from forsterite to protoenstatite and from
fayalite to ferro-periclasse. Ferro-periclasse phase with composition MgFe2O4 is
indicated in Fig. 8. Ferro-periclasse is commonly named also magnesiowuestite
and its formula is (Me, Fe)O. In case of our samples we consider that the MgFe2O4
(“magnesiomagnetite”) phase was formed strictly to detriment of fayalite.
The formerly sprayed olivine coatings were relatively rich in Fe – after
annealing at high temperature (1400°C) it contained also Fe3O4 (magnetite) phase
[21]. Its permittivity dropped and loss factor rose in the annealed state compared to
the as-sprayed one [21]. This change of behavior can be attributed to the presence
of the iron oxide.

Fig. 8 – Phase analysis of the feedstock powder, as-sprayed coating, coating annealed at 850 °C and
coating annealed at 1250 °C for both types of olivine.
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Fig. 9 – Frequency dependence of relative permittivity for the M coating in the as-sprayed state
and annealed at 850°C for 2 hours.

Fig. 10 – Frequency dependence of loss factor for the M coating in the as-sprayed state
and annealed at 850°C for 2 hours.

Figures 9 and 10 show that after annealing at 850°C for 2 hours there is not a
significant difference in permittivity and losses. In fact, the annealed coating has a
higher loss factor and more frequency dependent permittivity; and also the
resistivity at both voltages (1 V and 100 V DC) is in the order of 109 Ωm. We can
also conclude that the as-sprayed coating remained better dielectric material than
the annealed one.
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Fig. 11 – Frequency dependence of relative permittivity for the N coating in the as-sprayed state,
annealed at 850°C for 2 hours and annealed at 1250°C for 2 hours.

Fig. 12 – Frequency dependence of loss factor for the N coating in the as-sprayed state,
annealed at 850°C for 2 hours and annealed at 1250°C for 2 hours.

Figures 11 and 12 show that after annealing at 850°C for 2 hours there is an
increase both in permittivity and losses. For even higher annealing temperature
these trends are more pronounced. The electric DC resistivity at 100V decreased
for N-coating with annealing from the value listed in Table 4 to 2.4×1010 (750°C)
and further to 4.5×109 (1250°C). In the coatings the phase segregation during
annealing has a larger, and detrimental, influence on the dielectric behavior than
the simultaneous crystallization of the amorphous portion.

16

Dielectric and mechanical properties of plasma-sprayed olivine

615

4. CONCLUSIONS
Two kinds of natural olivine (Mg,Fe)2SiO4, where Mg represents forsterite
and Fe represents fayalite component, were plasma sprayed to form coatings and
self-supporting plates. The two powders coming from different mines, one in
Norway and the other in Mongolia, were tested from dielectric and mechanical
viewpoint and their structure was studied. Properties of both types of coatings make
them candidates for electrically insulating, optically antireflective and mechanically
rigid coverings of metals or other materials. Plasma spraying offers a fast
formation of thick coatings on variously shaped substrates. Olivine-based spray
deposits have similar dielectric behavior as it is typical for plasma sprayed alumina
and simultaneously they have markedly lower reflectance in the UV-VIS-NIR
radiation. The differences between coating types are connected with their porosity
and partly also phase composition. Annealing improves the crystallinity up to 100 %,
but leads to segregation of phases different from olivines and by this way the
annealing has no positive influence on the dielectric behavior.
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