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The object of the study is the welded joint of thin wires made of
nitinol alloy. The problem of ensuring the formation of a joint of wires
with a diameter of 0.8 mm made of nitinol alloy was solved based
on determining the influence of laser welding modes on structural
changes in the material of the weld. Based on the use of scanning
electron microscopy, micro-X-ray spectral (EDS) analysis, a study
of the properties of the material of the welded joint of the nitinol
wires was performed. The joint was obtained by welding with an yt-
terbium fiber laser. It was confirmed that laser welding in an argon
atmosphere is able to ensure the high-quality formation of a welded
joint without macrodefects while maintaining the superelasticity of
the joint material (within the shape memory effect). Two laser weld-
ing modes were used with a constant applied laser radiation energy.
The duration of the laser radiation action and the multiplicity of
such action were varied. At the same time, structural changes in the
weld material, which are caused by the multiplicity of laser heating,
involve the formation of enlarged zones of the eutectic TiNi + TiNi;
from metastable nanophases of titanium nickelides. The number
of such grains decreases with the depth of the weld. Detection of
structural changes and establishment of a decrease in the number of
point phase inclusions with an increased nickel content in the weld
can be a regulating factor for optimizing the structure of the welded
joint material. In the welded joints made, when it is bent at an angle
of 30°, the residual deformation does not exceed 10%. The results of
the study of the structure of the welded joint of nitinol wires made
by laser welding are promising and can be used in the conditions of
manufacturing nitinol wire connections by welding medical products.

Keywords: superelasticity of the nitinol joint, laser welding,
shape memory effect, intermetallics, eutectic.
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This study investigates spodumene glassy materials in the
R,0-RO-RO,-R;05-Li,0-Ca0-P,05-SiO; system.

The task addressed is to obtain lightweight glassy materials with
high microhardness and resistance to cracking, while maintaining
a low apparent density and moderate energy consumption during
manufacture. DTA/DSC, XRD, and optical microscopy were used to
examine the structure and phase composition of samples obtained by
one- and two-stage heat treatment.

Based on the research results, a series of compositions were
developed; the structural characteristics of the glass matrix were
determined for them. The resulting data show that the low-temper-
ature two-stage heat treatment (nucleation at 530°C, crystalliza-
tion at 850...900°C) contributes to the formation of a fine-grained
structure, in which f-spodumene predominates (80...85 vol.%).
Compared to the single-step process, Hy and H increased by 9...20%,
Kic by 20...31%, and E by 25%. This effect can be explained by meta-
stable micro liquefaction and early nucleation, leading to the forma-
tion of highly dense, fine-grained prismatic 8-spodumene grains that
inhibit crack propagation.

The choice of oxides and composition of nucleators (TiO,, ZrO,)
is crucial. The introduction of fluorides and small amounts of rare-
earth oxides reduces the melt viscosity and nucleation temperature.
The addition of P,Os promotes localized micro liquefaction of the
fine-grained morphology of the target phase. These factors recon-
struct the glassy phase and contribute to mechanical strengthening,
distributing stresses more evenly within the finely dispersed crystal-
line matrix.

The practical significance of this study is that the obtained
spodumene-containing composite materials have both high me-
chanical properties (Hy = 7.9...9.2 GPa; K¢ = 1.8...3.4 MPa-m®®)
and a reasonably low apparent density (o = 2370...2450 kg/m?)
compared to other protective materials. These materials are suit-
able for the manufacture of lightweight individual bulletproof
composite components.

Keywords: aluminosilicate glass-ceramic materials, armor ele-
ment, impact resistance, wave propagation velocity, physical-mechan-
ical properties.
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This study investigates fatigue cracking resistance of asphalt con-
crete pavement beam specimens operating under cyclic loading con-
ditions and undergoing fatigue cracking. The task is to establish the
regularities of fatigue cracking resistance of asphalt concrete beam
specimens reinforced with Adfors GlasGrid GG50, Adfors GlasGrid
GG100, and Adfors GlasGrid CG50L geogrids.

Fatigue cracking resistance of asphalt concrete beam specimens
reinforced with Adfors GlasGrid geogrids under the action of sinusoi-
dal loading with a frequency of 10 Hz was examined experimentally.

The four-point bending method was accepted as the criterion for
assessing fatigue durability when testing reinforced asphalt concrete
beam specimens. Under the action of cyclic loading, the number of
load application cycles was adopted, during which the initial complex
modulus of rigidity that is observed after the first 100 load cycles
would decrease by 50%.

It was found that when reinforcing asphalt concrete beam
specimens with Adfors GlasGrid GG50 geogrid, the average number
of cycles to lose 50% of the complex modulus of rigidity reached
68,460 load cycles during the application of loads. When reinforcing
with Adfors GlasGrid GG100 geogrid, 76,900 load cycles, and when
reinforcing asphalt concrete beam specimens with Adfors GlasGrid
CG50L geogrid, 153,127 load cycles were applied. In the absence of
asphalt concrete reinforcement with geogrids, the average number of
load cycles was 25,975 cycles.

When losing 50% of the complex modulus of rigidity, it was
found that the increase in the number of cycles in relation to beam
specimens without geogrid reinforcement was 2.6 times when
reinforcing beam specimens with Adfors GlasGrid GG50 geogrids.
When reinforced with Adfors GlasGrid GG100 geogrids, this indi-
cator was 3.0, and when reinforced with Adfors GlasGrid CG50L
geogrids, it was 5.9.

Keywords: asphalt concrete, fatigue cracking, Adfors GlasGrid
geogrids, highways, cyclic loads.
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The object of the study is the processes of structural degradation
and changes in the physico-mechanical properties of cement paste,
cement-sand mortars, and concretes under cyclic freezing-thawing
under different exposure conditions.

The problem considered in the study is the insufficient compli-
ance of traditional methods for assessing frost resistance with real
freezing conditions. Most structures in the natural environment are
subjected to one-sided or local cooling, rather than comprehensive.

The article analyzed building composite materials: cement stone,
mortars and concretes, as the object of the study. These materials are
most often subjected to prolonged climatic influences during their
operation.

The obtained experimental results give grounds to conclude that
the conditions of exposure to negative temperatures on products and
structures play a significant role in their ability to resist frost damage.

A comparison of different freezing conditions showed that with
local exposure, the zone with higher humidity is destroyed more in-
tensively. This indicates that traditional methods for assessing frost
resistance, which are based only on comprehensive freezing, do not
fully reflect the real operating conditions of structures.

Quantitatively, it was shown that after five freeze-thaw cycles,
the damage coefficient under local exposure was about 30% higher
than under uniform (all-sided) freezing.

The obtained results showed the need to develop recommen-
dations for assessing the frost resistance of building materials
depending on the operating conditions of the objects for which
they are intended. Taking into account the identified dependen-
cies in the current regulatory documents will allow for a more
differentiated assignment of requirements for frost resistance of
materials, which will inevitably lead to a decrease in the material
intensity of products while simultaneously increasing the level of
safe functioning. This is the practical significance of the research
carried out.

The proposed approach allows for a more objective assessment
of the frost resistance of building materials, which will contribute
to increasing the durability of structures and reducing the material
intensity of products without losing the level of their reliability.

Keywords: frost resistance of cement materials, durability of ce-
ment materials, material damage coefficient, climatic factors.
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BU3HAYEHHSA CTPYKTYPHUX OCOBJIMBOCTEN MATEPIAJLY 3’ € THAHHA HITUHOJIOBHUX IPOTIB,
BHKOHAHUX JIABEPHUM 3BAPIOBAHHJSIM (c. 6-16)

B. B. KBacHunpkmii, A. K. 3Bopukina, JI. O. 3Bopuxkis, K. O. 3BopukiH, B. A. KocriH, T. I. TapaHoBa

OG’eKT /I0C/TiPKEHHA — 3BapHe 3’€JHAHHA TOHKMX JPOTIiB 3i CIIaBy HiTHMHOJ. Bupimysanaca mpo6yiema 3a6esnedeHHs (popMyBaHHS
3’e/IHAHHS JIPOTiB JiiameTpoM 0,8 MM 3i CIUTaBy HiTHHOJI Ha OCHOBI BU3HAYEHHS BIUIMBY PEXXMMIB JIa3€pHOTO 3BapIOBaHHS Ha CTPYKTYPHI 3Mi-
HHU B Marepiasi 3BapHOro 1sa. Ha 0oCHOBI BUKOPHCTaHHS pacTPOBOi eJIeKTPOHHOI MiKpOCKOIIil, MikpopeHTreHocnekrpaabHoro (EDS) aHasizy
BUKOHAHO JIOCJIi/KeHHSs BJIACTUBOCTel MaTepialy 3BapHOr'o IIBa 3’€IHAHHS HITHUHOJY. 3’€JHaHHS OTPUMYBAJIOCh 3BapIOBAHHSIM iTepOieBUM
OIITOBOJIOKOHHMM JIazepoM. I1iiTBep/pKeHo, 1110 JIa3epHe 3BaploBaHH: B aTMocdepi aproHy 3zaTHe 3a6e3MeunTH sIKicHe (hOpMyBaHHS 3BapHO-
ro 3’eZiHaHHs 6e3 MakpozedeKTiB i3 36eperKeHHsIM Ha/IIPY)KHOCT] MaTepiany 3’efHaHHS (B Mexax edekry nmam’sti popmu). BukopucraHo apa
PeXMMM JIa3epHOT'0 3BapIOBaHHSA IIPU MOCTiMHOCTI MiZiBe/IeHOI eHepril Jla3epHOro BUIIPOMiHIOBaHHS. 3MiHIOBaJIaCh TPUBAJIICTB [Iil JTa3€pHOTO
BUITPOMIHIOBaHHS Ta KPATHICTb Takoi Aii. IIpy 1[bOMy CTPYKTYpHi 3MiHM B MaTepiaji 3BapHOrO IIBa, [0 06YMOBJIEHI KPAaTHICTIO JIa3ePHOTO
HarpiBy, epe/i6ayaroTh YTBOPEHHs YKPYITHEeHUX 30H eBTeKTHKHU TiNi + TiNi; 3 MetacTabinbHUX HaHOMAa3 HikeliiB TUTaHy. KilbKicTh Takux
3epeH 3MEeHIIYEThCS 32 INIMOUHOI0 3BAPHOT0 1IBA. BUSB/IEHHS CTPYKTYPHUX 3MiH Ta BCTAHOBJICHHS 3MEHIIIEHHS KiJIbKOCTi TOUKOBUX (ha30BHX
BIUTIOYEHb 3 MiIBUIEHUM BMICTOM HiKeJII0 B 3BapHOMY IIIBi MOyke OyTH peryaiolouuM (hakTopoM AJist ONTUMI3alii CTpyKTypy MaTepiaty 3Bap-
HOTO 3’€/JHaHHS. Y BUKOHAHNX 3BAPHUX 3’ €JHAHHIX IIPU HIOr0 BUTMHAHHI Ha KyT 30° 3ayMiKkoBa feopmaris He mepesuiye 10% . Pesynbrati
JIOCJIi/PKeHHSI CTPYKTYPU 3BapPHOTO LIBA 3’€ZJHAHHS APOTIB 3 HITHHOJy BUKOHAHUX 3BaPIOBAHHSIM JIa3€POM € IIEPCIIEKTUBHUMHU i MOXKYTb OyTH
BUKOPHCTaHi 32 yMOB BUTOTOBJIEHHSI HITUHOJIOBUX IPOTOBUX 3’€/JHAHb 3BAPIOBAHHSAM BHPO6iB MEAUIHOTO IIPU3HAYEHHS.

KUrro4oBi coBa: Ha/[IIPY)KHICTb HITMHOJIOBOTO 3’€/[HAHHS, Jla3epHe 3BapIOBaHHs, e(heKT mam’sTi popMu, iHTepMeTalTifiv, eBTeKTHUKA.
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PO3POBKA TA BUSHAYEHHSA ®I3UKO-XIMIYHUX BJIACTUBOCTEM JITIMAJTIOMOCUIIKATHHUX
CKJIOKPUCTAJITYHHUX MATEPIAJIIB IJI1 BPOHE3AXHUCTY (c. 17-25)

C. O. Pa6inin, A. B. 3axapos, M. C. Maiicrar, C. JI. Jlire3in

Ie mocifpKeHHs 30CepePKEHO0 Ha CIIOJyMEHOBUX CKJIOKPUCTaIIYHUX MaTepiasax y cucreMi R,0-RO-RO,-R,05-Li,0-Ca0-P,05-Si0,.

TIpo61eMOoI0 TOCTi/PKEHHST € OTPUMAHHS JIETKUX CKJIOKPHCTAJIYHUX MaTepiajiB 3 BHCOKOI0 MiKPOTBEPAICTIO Ta CTiHKiCTIO 10 po3Tpic-
KyBaHHs, 30epirarodu Ipy I[bOMy HU3BKY YSIBHY I'yCTHHY Ta ITOMipHE €HEProCIIOXKHUBAHHS IIPU BUTOTOBJIEHI. [IJIs1 JOCIIPKEHHS CTPYKTYpH
Ta (a30BOT0 CKJIAZY 3pa3kiB, OTPMMAaHUX 3a JOTIOMOI'OI0 OHO- Ta BOCTaAiliHOI TepMiuHOI 06po6KH, Oysno BukopuctaHo DTA/DSC, XRD Ta
OIITUYHY MiKPOCKOIIiI0.

3a pesy/bTaTaMM JIOCi/IKeHb pO3po6/IeHO cepito CKIaJiB Ta /1 HUX BU3HAYEHO CTPYKTYPHI XapaKTePUCTUKU CKJIoOMaTpulli. OTpuMaHi
JlaHi TIOKa3yIoTh, 1[0 HU3bKOTEMIIepaTypHa ABOCTA/iiTHa TepMidHa 06po6Ka (Hykearis mpu 530°C, kpucramizanii mpu 850...900°C) cripusie
(opMmyBaHHIO APiGHO3EPHUCTOI CTPYKTYPH, B sIKili epeBakae f3-criogymeH (80...85 06.%). ITopiBHSHO 3 ofHOCTyIIeHeBUM IrporiecoM, Hy ta H
36inpmmIacsa Ha 9...20%, Ky Ha 20...31%, a E Ha 25%. 1eit edeKT MO)KHA TIOSICHUTH METacTabiIbHOIO MiKpOJIIKBAI[i€l0 Ta pAaHHBOIO HyKJIealli-
€10, 1[0 IPU3BOZAUTB /10 YTBOPEHHS BUCOKOUIUIBHUX, IPiOHO3epHUCTHX IPU3MATHYHUX 3€PEH [3-CIIOAyMEHY, SIKi ITepelIKO/KA0Th IO PEHHIO
TPiIIUH.

Bubip oxcupis Ta cxiragy HykiearopiB (TiO,, ZrO,) Mae BupilIasbHe 3HaYeHHs. BBeJileHHs (DTOpH/IiB Ta HEBEJINKOI KiJTBKOCTI OKCHZIIB
pifKicHO3eMeIbHUX eJIEMEHTIB 3HIKYe B’SI3KiCTb PO3IIJIaBy Ta TeMIlepaTypy 3apofikoyTBopeHHs. [lomaBaHHsA P,Os cripuse JyiokasizoBaHiit
MikpostikBarii Api6Ho3epHMUCTOI MOpdoorii 1iboBoi (asm. Lli daxTopm PeKOHCTPYIOITH CKIOMOAIOHY a3y Ta CHPUSIOTh MEXaHIYHOMY
3MiIIHEHHIO, PO3NOZIAIOUN HAIPY)KEeHHS GiIbII piBHOMIPHO B MeXKaX APiGHOANCIIEPCHOT KPUCTAIIYHOT MAaTPHUILLi.

IIpakTryHe 3HAYE€HHS JOCJI/PKEHHS [10JIATa€ B TOMY, 1I0 OTPMMaHi CIIOAAYMEHBMICHI KOMITO3UTHI MaTepiaay MaroTh IK BUCOKI 3HAaUEeHHS
MexaHigYHUX BiaactuBocreil (Hy = 7,9...9,2 I'lla; Ky¢c = 1,8...3,4 MHa-MO’S), TaK i J0CTaTHLO HU3bKY, B IIOPIBHAHHI 3 iHIIMMU 3aXUCHUMU Ma-
Tepiazamu, ysaBHY IycTuHy (o = 2370...2450 kr/m3). 11i MaTepianu MpUAATHI 7151 BUTOTOBJIEHHS! JIETKUX IHAMBIAYAIbHHUX KyJI€HEPOOUBHUX
KOMITO3UTHUX KOMIIOHEHTIB.

KurrogoBi cy1oBa: ayroMOCHJIIKaTHI CKJIOKPUCTAIUHI MaTepiaay, GpoHeesleMeHT, YAapOoCTiHKiCTh, MBUAKICTb PO3IIOBCIO/XKEHHS XBUJIb,
(izuko-xiMiqHi BIaCTUBOCTI.
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EKCIEPUMEHTAJIbHE BUSHAYEHHS 3AKOHOMIPHOCTEM CTIMKOCTI 10 BTOMHOI'O PO3TPICKYBAHHS
AC®AJIBTOBETOHHOT'O IIOKPUBY APMOBAHOT'O CUHTETUYHHUMU CITKAMMU (c. 26-34)

A. M. OHu1ieHKo, B. B. KoBasibuyk, O. I. Pukosues, O. E. IlexaHcekuid, /1. 0. I'yces, [I. B. AHimeHko, I. B. Kpaserib,
P. C. JlicHeBchkuii, O. B. 3aropoaniii

OG6’eKTOM OCIII/PKEHHS € CTIHKICTb 0 BTOMHOTO PO3TPiCKYyBaHHSI 3pa3KiB-6a1oK acthajbTo6eTOHHOTO IIOKPUBY, SIKi IIPALIOIOTh B YMOBaX
IAKJIIYHOTO HaBaHTAaXKEHHs Ta 3a3HAIOTh BTOMHOTO PO3TPiCKyBaHHsA. IIpeZiMeTOM JIOCTi/PKEHD € BCTAHOBJIEHHA 3aKOHOMIPHOCTEH CTilKOCTi



JI0 BTOMHOT'O PO3TpPiCKyBaHHS apMOBaHUX ac(hasbTo6eTOHHUX 3pa3KiB-6aok reorparkamu Adfors GlasGrid GG50, Adfors GlasGrid GG100 Ta
Adfors GlasGrid CG50L.

TIpoBezieHO eKCIIepUMEHTAIbHI JOCITIPKEHHS CTIMKOCT [0 BTOMHOT'O PO3TPiCKyBaHHSI apMOBaHHX ac()aIbTOOETOHHMX 3pa3KiB-6aIoK reo-
rparkamu Adfors GlasGrid miz mieto cuHycoifanbHOro HaBaHTaXKeHHs i3 yacToToro 10 I'.

3a xpuTepiit OI[iHKM BTOMHOI OBTOBIYHOCTI IIpM BUITPOOOBYBaHHI apMOBaHUX ac(hasbTOGETOHHUX 3pa3KiB-0aI0K MPUIHATO METOf, 40-
TUPUTOUYKOBOTO 3ruHY. ITif] i€eto NUKIIYHOr0 HaBaHTAXKeHHs IPUHUHATO KiNbKiCTh IIUKJIIB MPUKJIAJAHHI HAaBaHTa)KeHHs, 3a SIKi II04aTKOBUH
KOMIJIEKCHUI MOZYJ/Ib )KOPCTKOCTI, SIKUI (hikcyeThest micst mepmux 100 MUKTiB HaBaHTaXKeHHsT, 3SMEHIIUTHCS Ha 50%.

BcraHoBsieHo, 10 ITpU apMyBaHHi acasbTo6eTOHHUX 3pa3KiB-6asiok reorpaTtkoro Adfors GlasGrid GG50 cepefiHsl KiMBbKiCTh IIUKIIB /10
BTpaty 50% KOMILJIEKCHOIO MOAYJ/IS YKOPCTKOCTI JOocAIvia IIiJf yac NMpUKIafaHHsa 68 460 LUKIIiB HaBaHTaXeHb. IIpy apMyBaHHI reopaTKOIO
Adfors GlasGrid GG100 - 76 900 IuKJIiB HaBaHTaXXeHb, a IIPU apMyBaHHi acgaJbToO6eTOHHUX 3pa3KiB-6anok reorparkoro Adfors GlasGrid
CG50L miz yac npukaagana 153 127 nukIiB HaBaHTa)KeHb. Y BUIA/IKy BiICyTHOCTi apMyBaHHS ac(haabTOOETOHY IeorpaTkaMu Cepe/iHs Kislb-
KiCTh IIMKJIiB HABaHTA)KeHb CKJIasia 25 975 1UKJIiB.

TIpu BTparti 50% KOMILJIEKCHOTO MOZLYJISI Y)KOPCTKOCTI BCTAHOBJIEHO, 1[0 IIPUPICT KITBKOCTI IUKJIIB y CIiBBi/IHOIIEHHI /10 3pa3KiB-6ayIok 6e3
apMyBaHHs reorpaTkaMy CTAaHOBUB 2,6 pa3 Iijl 4ac apMyBaHHA 3pa3sKiB-6ayok reorpatkamu Adfors GlasGrid GG50. ITi yac apMyBaHHsA reo-
rparkamu Adfors GlasGrid GG100 1eit mokasHUK CTaHOBUB 3,0, a Mif gac apMyBaHHs reorparkamu Adfors GlasGrid CG50L - 5,9.

Kirrouogi ciroBa: achanbTo6eToH, BTOMHe po3TpicKyBaHHs, reorparku Adfors GlasGrid, aBroMoGiibHi 1opory, HUK/IiYHI HABAHTAYKEHHSI.
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BU3HAYEHHSA CTIMKOCTI BYAIBEJIbHUX KOMITO3HUTIB ITPH PISHUX TUIAX 3AMOPOXXYBAHHA (c. 35-44)

0. M. Hennomsiuii, B. H. Buposoii, B. B. Illeuenko, M. B. Kotukosa, [I. C. Taiiuan

O6’eKT AOCIiPKEHHS — IIPOIiecH CTPYKTYPHOI erpasariii Ta 3MiHM (i3MKo-MeXaHiYHUX BJIACTUBOCTEl 1IeMEHTHOI'0 KaMeHIO, LIeMEeHTHO-
MIAHUX PO3YMHIB i GETOHIB Mif i€l0 IMKI{YHOTO 3aMOpPOXKYBaHHS-BiZITABaHHS 32 Pi3HMX yMOB BIUIMBY. IIpo6sieMa, 10 Gysia po3IIsTHyTa
B JIOCJIi/PKEHHI, — HeZIOCTaTHS BiMIOBIJHICTh TPaAULiliHOrO OL[iHIOBAHHS MOPO30CTiIIKOCTi peaJlbHUM yMOBaM 3aMOPOXKYBaHHs. BinblIicTh
KOHCTPYKI[ili y IPUPOTHOMY CepeJJOBHIIli 3a3HAIOTh O{HOOIYHOr0 a60 JIOKAJILHOTO OXOJIO/PKEHHS], @ He BceGiuHOro.

Byso mpoaHaTi3oBaHO GyAiBeIbHI KOMITO3UIIHI MaTepian: IeMeHTHHI KaMiHb, PO3YMHHU Ta GETOHH, SIK 00’€KT jJoci/xeHHs. 1i mare-
piann Haifuacrille CXUJIbHI 0 TPUBAJIOTO KJIiIMaTUYHOTO BIJIMBY il Yac iX eKCILIyaTaniii.

OTpuMaHi pe3yJbTaTy eKCIIePUMEHTIB AAI0Th ITiZICTaBy 3pOOUTH BHCHOBOK, III0 YMOBHY BIUIMBY Bi/I €MHUX TeMIIepaTyp Ha BUPOOH i KOH-
CTPYKLiI rpaloTh iCTOTHY PoJIb HA IX 3/[aTHICTh YMHUTH OIip MOPO3HOMY PyHHYBaHHIO.

IMTopiBHAHHA Pi3HUX YMOB 3aMOPOXKYBaHHs II0Ka3aJio, 0 MPH JOKaJbHOMY BILJIMBi 30Ha 3 GiJIbIIOI0 BOJIOTICTIO PyHHYEThCS iHTEHCUB-
Himre. Ile CBigYNTb, 0 TPAAUIIiIHI METOAUKY OIiHIOBAHHS MOPO3OCTIIKOCTI, sIKi 6a3yI0ThCs JIHIIe Ha BceGidUHOMY 3aMOpPOXKyBaHHI, He T10-
BHICTIO BiJO6Gpa’kaloTh peaybHi yMOBU eKCILTyaTalil KOHCTPYKIii.

KinpkicHO mOKa3aHo, 110 Mics 5 MUKIIiB 3aMOPOXKyBaHHSI-BiZiTaABaHHS KOe(illi€eHT MOIIKOPKEHOCTI ITPY JIOKAJIbHOMY BIUTHBi OyB Ha 30%
BUIIUM ITOPiBHSIHO 3 BCEGITHUM.

OTpuMaHi pe3y/IbTaT MoKa3aJind HeoOXiZHiCTh PO3pOOKU peKOMeH/Ialliii 3 OI[iHKM MOpPO30CTiiiKoCTi Oy/[iBeIbHUX MaTepiasiB B 3aJIeXKHOC-
Ti Biff yMOB eKcILIyaranii 06’eKTiB [y IKUX BOHU ITPU3HAuYeHi. BpaxyBaHHS BUSBJICHUX 3QJIEXKHOCTEH B [[iF0YMX HOPMAaTHUBHUX JJOKyMEHTaX
JlacTh 3MOTY GibI iudepeHIifioBaHO Ha3HAYATH BUMOTHY 3 MOPO30CTiMIKOCTi MaTepiasiB, 1110 HEMUHYYe ITPU3Be/e /10 3HIKEHHS MaTepiaio-
€MHOCTi BUPOGIB IpY OHOYACHOMY ITiZIBUINEHH] piBHS 6e3MedHoro yHKIiOHYBaHHS. B 1IbOMy IOJISirae MpaKTUIHE 3HAYEHHS BUKOHAHUX
JOCJIiIHKEHB.

3anpornoHoBaHU MifXiz [03BoJIsIE GiIbILI 06’€KTUBHO OLIiHIOBATH MOPO30CTiHKicTh OyZliBe/IbHUX MaTepiasiB, 1[0 CIPUSITUME ITiBUIIeH-
HIO JIOBI'OBIYHOCTI CITOPYZ, Ta 3HIYKEHHIO MaTepiaJloOeMHOCTI BUPOGiB 6e3 BTpaTH piBHS TXHBOI HaiitHOCTI.

Kurro4oBi ciioBa: MOPO30CTiHiKiCTh IIEMEHTHHX MaTepiasiB, JOBrOBIUHICTh IIeMEHTHUX MaTepiasiB, koedil[ieHT MOIIKOpKeHOCTi MaTepi-
aJry, KTiMaTU4Hi (haKTopH.



