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The paper deals with the processes of obtaining radio-transparent ceramic materials
with a complex of high physical and chemical indices. Directional regulation of the
ceramics’ microstructure and phase composition was carried out by introducing Li,O—
Al,0;-B,0,-Si0, (LABS) glass into main matrix that consisted of cordierite phase. Opti-
mal composition and temperature conditions for firing of the developed spodumene-cor-
dierite ceramics were established. It is shown that the introduction of LABS glass into
experimental compositions contributes to significant intensification of the process of
formation of a-cordierite crystalline phase, as well as sintering of ceramic materials
obtained. Besides, the product of crystallization of parent glass is P-spodumene which
promotes the reduction of CLTE of the obtained ceramic material, on average, to (12.4—
17.8)-1077 degl. The highest indices of mechanical compressive strength (165.8—
202.6 MPa) and thermal stability (not lower than 1050°C) are achieved at the most
rational content of LABS glass is 10-20 wt. % . Under this composition the water absorp-
tion is within 0.28-0.84 %, apparent density 2.16-2.18 g/cm3, CLTE (16.6-17.8)-107 deg!.
Studies of electrophysical properties of the developed material at the frequency of 1010 Hz
showed that the level of the dielectric constant (¢ = 3.8) and dielectric losses (tg & =
0.0014) spodumene-cordierite ceramics synthesized at reduced temperature of 1300-
1350°C are fully complied with the requirements to the modern radio-transparent materi-
als.

Keywords: radio-transparent ceramic materials, spodumene, cordierite, glass phase,
crystallization, physical and technical properties.

HccaemoBalubl MOPOIECCHl MOJNYUYEHUS PASUONPO3PAUYHLIX KePaMUUYECKHX MAaTepHhajoB C
KOMIIJIEKCOM BBLICOKUX (PU3NKO-TeXHUUYECKHX IOKasareneii. IIpum 5TOM OCYIIECTBJSJN Ha-
IIPaBJIEHHOEe PeryINpOBaHie MHUKPOCTPYKTYPHI 1 (ha30BOr0 COCTaBa KEPAMHKU IIyTeM BBele-
HUEeM JUTHH-aJI0MOOOPOCUINKATHOIO CTEKJA B COCTAB OCHOBHOM MATPUIILI, POJL KOTOPOIl
BEITIOJIHAJIA KOpAWepuTOoBas (asa. YCTAHOBJIEHLI ONTUMAJLHLIM COCTAB M TeMIEPATyPHBIA
pexuM o0;Kura paspaboTaHHOM CIOAYMEHKOPANEPUTOBOH KepaMHKU. IloKasaHo, UTO BBege-
HIe B COCTAB ONLITHBIX KOMMIOSUIUH JUTUH-aII0MOOOPOCUINKATHOTO CTEKJA CIOCOOCTBYET
CYIIIeCTBEeHHON WHTEeHCH(PUKAIMKA IIporecca (POPMUPOBAHUA KPUCTAIINUYECKON (Pasbl O-KOp-
OUEePpUTa, & TAKMKe CIIeKAHWIO IIOJYYEeHHBIX KepaMudyecKux marepuanoB. Kpome rtoro, mpo-
OIYKTOM KPHUCTAJIMUBALMYU HCXOLHOI'O CTEKJA ABJASeTCA [-CIOLyMeH, KOTOPBHIA CIIOCOGCTBYeT
curxennio TKJIP monyueHHOro KepaMU4ecKoro mMarepuaia B ueaoM 1o (12,4-17,8)-1077 rpag L.
Ousi mocTmakenws HamboJiee BBICOKUX TOKasaTejell MEXaHWUECKOUW MMPOYHOCTH HA CIKATHE
(165,8-202,6 MIla) u Ttepmocroiikoctu (He Huxxe 1050°C) mambosee pamuoHaIbHOE COMEp-
JKaHue JUTUH-aJIIoMoG0pocInKaTHoro crexsga cocrasiager 10—20 mace.% . Ilpu sTom BogO-
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[OTJIOIIeHNe HaXOAUTCA B mpegetax 0,28-0,34 %, raymascsa miorHoets 2,16-2,18 r/em3,
TKJIP (16,6-17,8)-1077 rpag . UccremoBannsaMu oIeKTPOPUIUIECKUX CBOMCTB paspaboTam-
Horo marepmaisa Ha uacrtore 1010 I'm yeraHoBIEHO, UTO IO YPOBHIO LUSJIEKTPUUECKOHN LIPOHU-
maemoctu (€ = 3,8) u gusnexrpuveckux norepp (tg 6 = 0.0014) cuomymMeHKOpAuepuUTOBad
KepaM1Ka, CHHTe3VPOBaHHAA MPU MOoHMKeHHOU TeMmmepaTtype 1300-1350°C, B mosnoit mepe
COOTBETCTBYET TPEOOBAHMAM K COBPEMEHHBIM PAJNONPO3PAYHBIM MAaTEPUATIAM.

Pagionmposzopi kepamiuni martepiaam cmogymeHkopmicputosoro ckaamy. O.B.3ailuyw,
O.AAmenina, O.B.Rapacux, O.C.Xomernxo, B.O.Jlemenmapvosa, [.10.Carmuros.

Hocaigxeno nmporecu ofep:KaHHsA Pagionpo3opux KepaMiuyHUX MaTepialiB 3 KOMIJIEKCOM
BUCOKUX (Di3MKO-TeXHIUHUX NoKasHUKiB. Ilpu npomy sxificHeHo cnpsMoBaHe peTyJIOBaHHS
MiKPOCTPYKTYpH Ta (Da30BOTO CKJAALY KepaMiKM NIIAXOM BBeJeHHSA JiTiii-amromobopocuii-
KaTHOTO CKJa A0 CKJaAy OCHOBHOI MAaTpPHIli, POJb AKOI BUKOHYyBaja KopaiepurtoBa dasa.
BceraHoBmeHO OMTUMANBHUE CKJI4J Ta TEMIEPATYPHUU PEKUM BUTAJTY PO3POOIeHOI cHomxy-
MeHKopaiepuToBoi Kepamiku. IlokaszaHo, mio BBeAeHHA 0 CKJAAY MOCTITHUX KOMITOZMI[IN
JiTifi-aI0MOGOPOCUITIKATHOTO CKJIa CcIpuAe cyTTeBiil inTeHcudikamii npomecy dopmysamusa
KpucTaniuHol ¢asu O-KOpJiepUTy, a TAaKOK CHIKaHHIO OJeprKaHUX KepaMiuHUX MaTepianis.
Kpim Toro, npogykroMm Kpucramisanii Buxigmoro ckia € P-crogymMed, KUl CHpuse SHUMKEH-
uio TKJIP orpumaHoro kepamiuxoro marepiaxy B mimomy zo (12,4-17,8)-1077 rpaz L. Ilia
MOCATHEeHHA HaNOGIJBIIT BUCOKUX IMOKA3HMKIB Mexauiumoi mimuocTi Ha cruckanua (165,8—
202,6 MIIa) ta tepmocriiikocti (He Hmxue 1050°C) maitbinpm pamionansHuit BMicT siTiii-
anmomobopocuaikaTaoro ckaa ckaagae 10-20 mac.% . Ilpu 1bOMY BOJOIOIJIMHAHHSA 3HAXO-
aurbes y Mexax 0,28-0,34 %, ysapha minsnicts 2,16-2,18 r/emS, TKJIP (16,6—17,8)-1077 rpax L.
HocaimsxeHHAMU eJIeKTPo(MiBMUYHUX BJACTHUBOCTEN pPO3pPo0JIeHOrOo Marepiajsy Ha dYacToTi
1010 I'y Beramosieno, mwo sa piBHeM mieseRTpruHOi mpoHuKHOCTL (¢ = 3,8) Ta miermexTpmu-
uux BrpaT (tg & = 0,0014) crogyMeHKOpPAiEpUTOBA KepaMika, fAKa CHHTEe30BaHA NPU 3HHU-
KeHiln remmeparypi 1300-1350°C, vy mosHiM mipi Bigmosizmae Bumoram g0 CydyacHHUX pajmio-

npo3opux Marepiaiuis.

1. Introduction

Developments in the domain of the avia-
tion and rocket technology, as well as elec-
tronics, constantly require the creation of
new effective materials with the higher per-
formance in terms of their physical-chemi-
cal, mechanical, thermal and radio-technical
characteristics. At the present time, quartz
ceramics and a number of high-temperature
glass-ceramic materials obtained predomi-
nantly on the basis of aluminosilicate sys-
tems [1-4] are widely used as radio-trans-
parent materials. They are characterized by
low dielectric losses (¢ < 10, tgd < 0.001).

At the same time, despite all efforts
made for quartz ceramics strengthening [1,
5, 6], such ceramics is demonstrating low
values of mechanical strength.

Production of glass-ceramic materials on
the basis of aluminosilicate systems accord-
ing to the traditional technology of high-
temperature melting of parent glass (1600—
1700°C and above) with the subsequent
long-term crystallization (15-16 h and
more) is rather complex and energy-inten-
sive process imposing the restraints with
regard to complexity of shape of the prod-
ucts themselves.

Wider opportunities for making the
products of various shapes and dimensions
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are given by the use of ceramic (powder)
technology with the further directional
crystallization of glass. This technology
allows using as the parent glass the wide
range of crystallizing glass compositions
that are not suitable for the -classical
method. In this case, concentration of the
catalyst can be decreased significantly or
reduced to zero, since crystallization oc-
curs in the process of firing, where high
specific surface area of particles acts as a
catalyst [7]. Ceramic technology also pro-
vides the increased stability and repro-
ducibility of physical and chemical proper-
ties of materials; the temperature of firing
mainly does not exceed 1300°C. The main
disadvantages of glass-crystalline materials
synthesis while using the powder method
include high temperatures of parent glass
melting (up to 1500°C and above). Besides,
there are considerable difficulties in prepa-
ration of aqueous slurries with the neces-
sary rheological properties.

High thermal stability is one of the most
important performance indicators of radio-
transparent materials for making special-
purpose constructions. To this effect, glass-
ceramics on the basis of compositions of
system Li,O-Al,05-B,05-SiO, showed
rather good results. However, the above
types of glass-ceramics feature the heat re-
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sistance, as a rule, not exceeding 1100°C
[8], as well as insufficient mechanical
strength [9].

To overcome these restraints the devel-
opment with the use of high-temperature
alkali-free aluminosilicate glass-ceramics, in
particular, cordierite one, as a matrix was
chosen. Cordierite phase provides low di-
electric losses, high thermal shock resis-
tance and mechanical strength [3, 10, 11].

It should be noted that in terms of
manufacturability alkali-free glass-ceramics
is refractory, and parent glass melting tem-
peratures reach 1600—-2000°C.

When cordierite is synthesized according
to the conventional ceramic technology with
the use of traditional technical and natural
raw materials it is almost impossible to
achieve high indices of physical and techni-
cal properties of material because of its un-
satisfactory sintering ability at the tem-
peratures below 1500°C.

Therefore, a great deal of experience has
been gained, and certain materials science
issues have been solved in the technology of
radio-transparent glass-crystalline materials
[1-7]. At the same time the existing devel-
opments do not contain fundamentally new
techniques capable of intensifying the proc-
esses of formation of the materials’ struc-
ture towards achievement of the complex of
specified physical and technical indices.

Consequently, the research objective con-
sisted in development of the scientific basis
for the energy-efficient technology of radio-
transparent ceramics synthesis with the
complex of high physical and technical indi-
ces. The research was based on establishing
physical and chemical patterns and techno-
logical principles of the directional regula-
tion of microstructure and phase composi-
tion of the experimental ceramic materials.

2. Experimental

LABS glass, "cordierite chamotte”, Pro-
syanakaolin of KFN-2 grade, Indian talc of
5SSW, and technical alumina of GO grade
were used for obtaining spodumene-cor-
dierite ceramic materials.

Composition of glass was chosen in the pseudo-
ternary System of L|20—A|203_Bzo3—8|02 (Wlth
the constant content of B,O; — 10 wt.%); it
corresponded to the stoichiometriec spodumene
and stayed in close proximity to the eutectics
with the temperature of 1260°C [12]. Melt-
ing of the parent glass was carried out in
the electric furnace with silicon carbide
heating elements in chamotte crucibles at
the temperature of 1350°C during 1 h. Ob-
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tained glass was characterized by the coeffi-
cient of linear thermal expansion (CLTE)
equal to 60.7-1077 deg™! [9].

"Cordierite chamotte” acted as a non-
plastic material in the compositions under
study. For its preparation, kaolin, tale and
technical alumina in the ratios necessary
for obtaining the stoichiometric cordierite
were used. Chamotte was prepared by joint
wet grinding (W = 385 %) of the initial raw
material components in the ball mill till
complete passing through the sieve No0063.
Dried material was firing at the maximum
temperature of 1200°C with the isothermal
holding for 1 h. The resulting chamotte was
ground in the ball mill till complete passing
through the sieve NoOl.

For comparison of results, along with the
compositions containing the LABS glass the
basic composition C-0 was considered as
well. It consisted of kaolin, tale and techni-
cal alumina in the ratios necessary for ob-
taining stoichiometric cordierite.

Using the initial components, ceramic
slurry was prepared by joint wet grinding
in the porcelain ball mill till complete pass-
ing through the sieve No0063 with the sub-
sequent ageing within 2 h. Using the pre-
pared slurries (of 29-83 9% moisture con-
tent), samples were cast into plaster molds
in the form of cylinders and rods. After
removal of castings from the molds they
were dried to residual moisture content of 1 %.
Dried specimens were firing in the furnace
with silicon carbide heating elements in the
air according to specified temperature-time
conditions. Maximum temperature of sinter-
ing was equal to 1150-1350°C with the iso-
thermal holding for 1 h.

During experimental studies, standard
techniques for determination of properties
of obtained ceramic materials were used.

Water absorption (W), opened porosity (P)
and apparent density (p) of samples were de-
termined by the saturation method with the
further weighing in the air and in water.

Ultimate compressive strength () of speci-
mens in the form of cylinders (d = 2 = 25 mm)
was determined on the hydraulic press.

Coefficient of linear thermal expansion
of ceramic materials was determined with
the use of the automatic quartz dilatometer
in accordance with GOST 10978-2014.

Temperature of softening and crystal-
lization of the parent LABS glass was meas-
ured on the derivatograph "Q-1500D" in the
temperature interval of 20—-1200°C at the
rate of temperature elevation of 10°C/min.

Functional materials, 26, 1, 2019
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Crystal-phase composition of the experi-
mental materials was determined by X-ray
diffraction (XRD) on the diffractometer
DRON-8.0 in Cu-K, radiation.

Dielectric constant (¢) and dielectric loss

tangent (tgd) were measured on the unit
comprising G4-83 generator, S4-11 spectral
analyzer and bi-conical resonator. The resona-
tor was connected in the transmission mode.
Measurements were made at frequency of
1010 Hz and temperature of 20°C [13].

3. Results and discussion

The paper deals with the processes of
obtaining radio-transparent ceramic materi-
als with a complex of high physical and
chemical indices. In connection with it, di-
rectional regulation of the ceramics’ micro-
structure and phase composition was carried
out by introduction of the LABS glass into
main matrix consisting of cordierite phase.

Choice of the parent glass composition
was conditioned by the fact that in terms of
the pseudo-ternary system Li,O-Al,O3—
B,05;-Si0, it corresponded to  the
stoichiometric spodumene. This phase
formed during crystallization of glass en-
sures low CLTE of ceramic material. Addi-
tional introduction of B,O5 into LAS system
allows melting of such glass at relatively
low temperature (1350°C). To our opinion,
introducing the LABS glass into experimen-
tal compositions should contribute to the
significant acceleration of the process of
formation of the main crystalline phase (oi-
cordierite) and densification of the struc-
ture of ceramics due to intensification of
sintering. Thus the content of the LABS
glass within experimental compositions of
SC-0...8C-4 was varied within 10-40 wt.%.

To obtain cordierite, such materials as
kaolin, tale and technical alumina were used
in the stoichiometric ratio.

The resulting process of cordierite for-
mation can be presented by the equation
below:

2 (3MgO - 4Si0, - H,0) +

For comparison of results, the cordierite
composition C-0 without introduction of the
glass was considered as well. After prelimi-
nary study of such composition the strong
tendency to cracking in the process of drying
for specimens cast from the aqueous slurry
was found. The tendency to deformation and
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cracking is obviously caused by high con-
tent of kaolin and finely dispersed talc in
such composition (86.7 wt.% in total).

Therefore, chamotte was preliminarily
prepared from the mixture of initial raw
materials of the stoichiometric cordierite
composition, which was used as a non-plas-
tic material for reduction of the shrinkage
and deformation of specimens. Chamotte
was introduced into experimental charges in
the amount of up to 40 wt.% instead of the
relevant amount of kaolin, tale and techni-
cal alumina. Chamotte concentration in the
composition was determined by the content of
the LABS glass that also acted as a non-plas-
tic material at the stage of specimen drying.

One of the most important stages in the
technology of glass crystalline materials is
the process of their heat treatment in order
to ensure the directional crystallization and
subsequent sintering with the formation of
specified microstructure of the material.
Crystallization and densification are com-
peting processes which can take place both
successively and simultaneously. Therefore,
it is necessary to set the optimal heat treat-
ment parameters, which provide the forma-
tion of specified structure of the material
and its phase composition.

Taking into account the data of the dif-
ferential thermal studies of the parent
LABS glass [9], stepwise firing of the ex-
perimental materials was performed firstly
at the temperatures of softening (600°C)
and crystallization (760°C) of the parent
glass with the isothermal holding during
2 h, and then consequently in the temperature
interval of 1150-1350°C with 1 h holding.

As it is found from experiments (Fig. 1),
with the increase in the temperature of fir-
ing of C-0 composition that contained no
parent LABS glass, from 1200 to 1350°C
the process of sintering is intensified. It re-
sulted in gradual decrease of the indices of
water absorption and opened porosity to
15.8 % and 27.8 %, accordingly. As a conse-
quence, increase is observed in the density
(from 1.44 to 1.77 g/cm3) and ultimate com-
pressive strength (from 21.1 to 90.4 MPa).
Crystal-phase composition of obtained materi-
als undergoes significant changes as well. For
example, after firing at the temperature of
1200°C a number of new crystalline forms
such as P-cristobalite (d-10710 = 4.00; 3.12;
2.47; 1.43 m), clinoenstatite MgO-SiO, (d-10710
= 2.11; 2.84; 2.94; 3.12 m), mullite
3Al,05-2Si0, (d-10710 = 5.34; 3.40; 3.34; 2.66;
2.18 m) and small amount of o-cordierite
2MgO-2Al,05-5Si0,(d-10710 = 8.21;3.34; 2.94;
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1.67 m) was found in the composition — see
data of XRD (Fig. 2). After firing at the tem-
perature of 1350°C, formation of the cordierite
phase in the C-0 composition is actually com-
pleted which is evidenced by the data of X-ray
diffraction and results of dilatometric meas-
urements (CLTEyq 400 = 32.5:10°7 deg™1).
Introduction and gradual increase in the
content of the LABS glass to 40 wt.% in
the compositions under study causes the
substantial intensification of the process of
cordierite phase formation and sintering of
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Fig. 1. Dependences of physical and technical
properties of experimental ceramic materials
on the firing temperature. 0 — C-0; 1 — SC-
1; 2 - SC-2; 3 - SC-3; 4 — SC-4; (0, 1, 2, 3,
4 — content of LABS glass in the composi-
tionsis, respectively, 0, 10, 20, 30 and
40 wt.%).

the material as a whole, which indicates its
mineralizing action.

When the experimental glass is introduced
in the amount of 30—40 wt% (SC-3 and SC-4
compositions), the optimal temperature of fir-
ing is 1200-1250°C. Obtained ceramic materi-
als are characterized by minimal indices of
water absorption of 0.34—0.49 % and opened
porosity of 0.66-1.04 %, as well as maxi-
mum values of density of 2.04-2.06 g/cm3
and ultimate compressive strength of 126.4—
159.2 MPa. In this case CLTE is equal to
(12.4-17.6)-10"7 deg™!l. Crystal-phase com-
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Intensity, %

Fig. 2. XRD patterns of C-0 composition. ¢ —
o-cordierite; s — B-spodumene; m — mullite; e —
clinoensatite.

position of obtained materials (Fig. 8) is
represented by o-cordierite (d-10710 = 8.22;
4.02; 3.33; 2.99 m) and P-spodumene (d-10~
10 — 3.85; 3.42; 3.10; 2.26 m). The latter is
the product of crystallization of the experi-
mental LABS glass. The further increase in
the temperature of firing of such composi-
tions to 1250-1300°C is not advisable be-
cause of severe deformation thereof. It is
caused, presumably, by decrease in viscosity
of the residual glass phase and further ac-
tive dissolution of crystalline phases of «-
cordierite and B-spodumene in the resulting

Intensity, %
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glass melt. This is evidenced by the signifi-
cant decrease in the intensity of main re-
flexes which correspond to o-cordierite and
B-spodumene on the XRD pattern of sample
SC-3 (Fig. 8). This sample was fired at 1250°C.

When the experimental glass is intro-
duced in the amount of 10-20 wt.% (SC-1
and SC-2 compositions), the most rational
temperature, in terms of achieving a com-
plex of high physical and technical indices
is the temperature of firing of 1300-
1350°C. Obtained materials are charac-
terized by low water absorption of 0.28-
0.34 %, opened porosity of 0.59-0.73 %
and high density of 2.16-2.18 g/cm?3 which
causes an increase in values of the ultimate
compressive strength to 165.8-202.6 MPa.
Mineralogical composition of synthesized
materials (Fig. 4) is represented mainly by
the cordierite phase that is indicated by
high intensity of the main diffraction peaks
corresponding to it with d-10710 = 8.29;
3.99; 3.31; 3.08; 2.98 m. SC-2 composition
containing 20 wt.% of experimental glass
shows rather large amount of B-spodumene
(d-10710 = 3.83; 3.42; 3.10; 1.92 m) as well.
For SC-1 composition containing 10 wt.%
of the experimental glass, presence of -
spodumene is recorded after firing at the
temperature of 1250°C only (see data of
Fig. 4a). The subsequent increase in the
temperature of sintering to 1300°C causes
dissolution of spodumene phase, and in-
crease to 1350°C results in the partial disso-
lution of cordierite phase in the glass melt,
viscosity of which is reduced with the in-
crease in temperature.

C
1007 )
w
80 1 g
N
.
BT = SC-4(1200°C)

10 20 30 40 350 60 70 80 90
26, deg

Fig. 3. XRD patterns of SC-3 and SC-4 com-
positions synthesized at various temperatures;
¢ — cordierite; s — P-spodumene.
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Sharp dependence for the coefficient of
linear thermal expansion of the experimen-
tal compositions on the firing temperature
is observed. For example, with the increase
in temperature to 1250-1300°C the growth
of CLTE values from (14.8-19.3)-1077 deg™!
to (21.7-22.3)-10"7 deg™! takes place. The
further sintering at the temperatures of
1300-1350°C results in decrease of CLTE in
the range of 20-400°C to (16.6-17.8)-1077 deg1,
which is obviously caused by the reduction
of content of o-cordierite crystalline phase
because of its partial dissolution in the
glass melt (Fig. 4). Increase in the amount
of glass phase in the structure of obtained
materials stipulates their densification (p =
2.16-2.18 g/ecm3) and significant growth of
values of the ultimate compressive strength
to 165.8-202.6 MPa (Fig. 1).

For SC-1 composition featuring the highest
strength and thermal-physical indices the di-
electric constant ¢ and dielectric loss tangent
tg & were determined, which at frequency of
1019 Hz and temperature of 20°C were equal
to 3.8 and 0.0014, accordingly. Low values of
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1300°C

Fig. 4. XRD patterns of SC-1 (a,b,c), SC-2
(d, e) compositions synthesized at various
temperatures, c—o-cordierite; s — B-spodumene.

€ and tgd confirm that spodumene-cordierite
ceramics developed at low temperatures
fully complies with the requirements to the
modern radio-transparent materials.

Experimental thin-walled (4 mm thick)
specimens of conical shape were made of SC-1
composition at the temperature of 1350°C for
the demonstration purposes. The resulting
specimens were characterized by precision of
the shape, without any manifestations of de-
formation processes, and showed high ther-
mal stability of not lower than 1050°C.

4. Conclusions

Therefore, in the course of studies the
authors established physical and chemical
patterns and technological principles of the
directional regulation of microstructure and
phase composition of radio-transparent ce-
ramic materials. It is found that the LABS
glass introduced into experimental cor-
dierite compositions produces the effective
mineralizing action. As a result, substantial
intensification of the process of the main
crystalline phase formation of o-cordierite
and densification of the structure of the

Functional materials, 26, 1, 2019
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obtained ceramic material takes place. Be-
sides, stepwise heat treatment of the experi-
mental compositions according to specified
temperature-time conditions provides crys-
tallization of glass with the formation of
B-spodumene phase. This crystalline phase
contributes to the reduction of CLTE of the
ceramic material mainly to the values of
(12.4-17.8)-1077 deg™l. Consequently, in
the range of 1200-1350°C the materials of
spodumene-cordierite composition with a
complex of high physical and technical indi-
ces were synthesized, in particular, with
low values of water absorption (0.28-
0.49 %) and opened porosity (0.59-1.04 %)
which stipulated their high apparent den-
sity (2.05-2.18 g/cm3). In order to achieve
the highest indices of mechanical compres-
sive strength (165.8-202.6 MPa) and ther-
mal stability (not lower than 1050°C) the
most rational content of the LABS glass is
defined within 10—-20 wt. % . The studies of
electro-physical properties of the developed
material showed that in terms of the level
of the dielectric constant (¢ = 3.8) and di-
electric losses (tgd = 0.0014) spodumene-
cordierite ceramics synthesized at reduced
temperature of 1300-1350°C fully complied
with the requirements to the modern radio-
transparent materials.
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