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MEXAHI3M CTPYKTYPHOI PEJIAKCAIIII HATIPY)KEHb
Y METACTABLIbHIN HEPJKABIIOUYI CTAJII

C.I. JIabyk, gou., K.T.H.,
XapkiBcbKuii HAIOHAJIbHUI AaBTOMOOLILHO-10POKHIli yHIBepcUTeT

Anomauin. 32iono 3 npunyunom Jle [llamenve 00nuMm i3 Mmexauizmie cmpykmypHoi penakcayii Ha-
npYJiceHb y MemacmabiibHuX CnaAasax € (haszosutl Hakien. Y Hepocasitouux aycmeHimuux cmaisix ye
(azose nepemeopentst € NPUYUHOIO NOOPIOHEHHSL 3ePHA AYCMEHImYy 1, K HACTIOOK, 3HAYHO20 NiOBU-
wienns miynocmi. Busnavweno npuuunu 6ucoxoi mepmiunoi cmadiibHocmi 00epHeH020 aycmeHimy.

Knrwouoei cnosa: gazosuil naxien, depopmayiiine mapmeHncummue nepemeopeniisi, 00epHere aycmeHi-
MHe nepemeopenHs NPu Hazpiel, SpaHuys MmeKy4oCcmi, Spanuys MiYyHoOCmi.

MEXAHHW3M CTPYKTYPHOM PEJAKCAIIMY HATIPSI)KEHU
B METACTABWJIbHOM HEP)KABEIOIIENA CTAJIA

C.1N. JIa6yk, nou., K.T.H.,
XapbKOBCKHII HAIMOHAJIBHBII ABTOMOOUJILHO-T0POKHbII YHUBEPCUTET

Annomayusa. Coznacno npunyuna Jle Lllamenve 0OHUM U3 MeXAHUZMO8 CIPYKIMYPHOU peraKcayuu
HAnpsiceHuti 8 MemacmabuIbHbIX CNiagax A6aemcs (azosulil Hakien. B nepocaserowux aycmenums-
HBIX cmansix amo azosoe npespawjenue saaemcs NPULUHOL UsMEeIbUeHUsl 3epHa aAyCmeHuma u, Kax
cnedcmeue, 3HAYUMENbHO20 Nnogvlieruss npouynocmu. Onpeodenenvl NPUHUHbLL GbICOKOU MEPMULECKOl
cmadbunbHoCmu 06pAMHO20 aycmeHuma.

Knrwouesvie cnosa: azosviii nakien, depopmayuonnoe mMapmeHcumuoe npespaujenue, 0oOpamHoe
aycmenumHoe npespaujenue npu Hazpeege, npedei mexkyiecmu, npeoei npouYHOCmu.

STRUCTURAL STRESS RELAXATION IN STAINLESS INSTABILITY STEEL

S. Lyabuk, Assoc. Prof., Ph. D. (Eng.),
Kharkov National Automobile and Highway University

Abstract. The approach to the description of conditions of martensitic transformation in austenitic
steel is advanced. Transformation induced hardening is the result of Le Chatelier principle in instabil-
ity alloys. The phase transformation in austenitic instability stainless steel is the cause of reduction of
grain refining and increase of strength. It was experimentally shown that physical-mechanical char-
acteristics of the prepared materials were defined by the structure and inhomogeneous distribution of
the hardening phase within a grain. The reasons for high thermal stability of inverse austenitic were
established. The factors determining the inverse austenitic relaxation resistibility and resources for its
increasing were revealed.

Key words: instability of stainless steel, Le Chatelier principle, transformation induced hardening,
Strain ageing, inverse austenitic transformation, yield strength, tensile strength, relaxation resistibil-
ity, high thermal stability, increase of strength, physical-mechanical characteristics, inhomogeneous
distribution of the phase, martensitic transformation.

Beryn — CTBOPEHHSI HOBUX KOMIIO3MIIIH, 1X cepTudika-
uii 1 BpoBakeHHsl. OCTaHHIM Y4acoM aKTyajlb-
Jlo6pe Bimomo, moO po3pobka HOBUX CILIABIB HOCTi HaOyna mpoOiiemMa MiABHIIEHHS XapaKTe-

noTpedye TOCUTH BEIUKUX MaTePiaJIbHUX 3aTpaT PUCTHK MIIHOCTI TEPMIYHO HE3MIIHIOBaHHX
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crajiei. OCHOBHUMH MeXaHI3MaMH 3MIIIHEHHS
IILOT'0 KJIAaCy CTasel €: 3epHOMEXeBe (BHACTIZOK
3MEHILIEHHS PO3MIpPIB 3€peH) Ta CyOCTPYKTypHE
3MII[HEHHsT (32 PaxyHOK (pOpMyBaHHsI CyOCTpY-
ktypu) [1, 3]. JloCUTh akTyaJbHUM TaKOX € MHU-
TaHHS JIOCTI/DKEHHSI TPOIIECY camoopraHizarii
nedekriB y pesynbraTi (a3oBHX Ta CTPYKTYp-
HUX TIEPETBOPEHb NPU HABAHTAYKEHHI (IIPUHITHIT
Jle aTtenbe). Lle nutanus norpedye OLIbII pe-
TENFHOI'O BUBYEHHS, OCKUIBKH XapakTep Iuiac-
THYHOI Tewii (cTaOinmpbHU a0 mepepruBYaACTHIA),
CTYITIHb CKOPErOBaHOCTI CTPUOKOMOAIOHMX Ma-
KCUMYMIB HaIlpy>KEHHsI, IX aMILTITYAa i yacTtora
CYTTEBO BIUIMBAIOTh Ha 3yCHJUIS JiepopMyBaHHs
pu 00poOIIi TUCKOM 0araTbox mMaTtepialib.

VY Toil e yac BiZOMO, IO HAHOUIBII SKICHHI
Mepepo3noAi 1eeKTiB B CHEPreTUYHO HaHBH-
TiHIN 1Oo3uIii BiOYBa€ThCS MPHU pellakcarii
BHYTPILIHIX HANpyKeHb. TaKUM YUHOM, MOXKHA
BUJUTUTH 1 TPETili MeXaHi3M 3MIlHEHHS TepMi-
YHO HE3MIIHIOBAHUX CIUIABIB 0€3 3MIHM TX XIMi-
YHOrO CKIaay: 3a0e3rmeueHHS auQy3iiHOi i
MIKpO3CYBHOI penakcallii BHYTPIIIHIX Hampy-
KEeHb 0e3 ICTOTHOI 3MIHM 3araJbHOi T'yCTHHH
JICIIOKaIliii B Matepiaini — audy3idHO-quUCIIO-
KaIllifHUN MeXaHi3M 3MIlHEHHS, a00 CTPYKTypHa
pernakcallis HalpyXeHb.

AHaui3 myOJsikamnii

VHacniok penakcaiii HanpyXeHb MpYXKHa Jie-
(dbopmarrisi 3pa3ka Ta CHJIOBUX CJIEMEHTIB Mexa-
HIYHOTO TPHCTPOIO TEPETBOPIOETHCS HA ILIAC-
THuHy aedopmanito. [lnactmuna nedopmariis
NP penakcailii HanpyXeHb CKJIAJAEThCS 3 IBOX
KOMITOHEHT [1, 2]

€mn = € T Ecrp,

b1 (SO 3CyBHa KOMIIOHEHTa Jedopmarii,
OB’ s13aHa 3 KOB3aHHSM JIUCIIOKAIlIN 1O TUIOMIH-
HaX 3CYBY; Ecrp CTPYKTYypHa KOMIIOHEHTA,
noB’sizaHa 3 ()a30BUMH TIEPETBOPEHHSMH i
yac penacailii HanpyxeHb. [Ipu 1boMy BidbHA
CHEPTisl 3MIHIOETHCS 3TiHO 31 CIIBBITHOIICH-
HaM [1-3]

AF = AF s+ AF,, + AF o,
ne AF, — 00’eMHa KOMIIOHEHTA, sSIKa 3aJIeKUTh
BiJl KOHIIEHTpaLii TBEpPIOro PO3UMHY 0 Ta Iic-
7Sl penakcanii HanpyXeHb ¢, , ¢; Ta MOJIBHOI Ki-

JIBKOCTI CIT OJIyKH v

AFy=VRTIn(c; / c,).

L{s xkoMITOHEHTa BIAMOBITa€E 3a AUQyY3iiiHI Tepe-
TBOPEHHS, TIOB’s3aHI 31 3MIHOK XIMIYHOTO
CKJIaJly MaTpHIll

AF,,= aGbh*(pi— po),

AF,, — KOMIIOHEHTa, OB’ s3aHa i3 MIACTUYHOIO
nedopmaltiiero, sKa 3ajleKUTh BIJI HIUIBHOCTI
JIUCIIOKAIIH JI0 Ta MICIs peakcallii HarnpyKeHb
pi Ta po; G — Moumyib c3yBy; b — BEKTOp
broprepca.

Ils KkoOMIIOHEHTa BIANOBIZa€ 3a MPOLECH,
MoB’si3aHi 31 3MiHOIO eHeprii nedopmarii mpu
penaxcanii Hanmpy>KeHHs (peKpHcTaizallis i
JIE€I0 HABAaHTaXKECHHS Ta TIOAAJBILIOI penaKcalli-
€10 HanpyXeHb, TOBEPHEHHS IPH peraKcarii
HaIpy>KEHb).

AF o= Z(3fi/2ri) v,

AF,0; — KOMIIOHEHTA, [TOB’s13aHa 31 3MIHOIO €He-
prii MOBEpXHi; Y — BiIbHA €HEPTris MOBEPXHI Po-
3ainy; f— 00’ eMHa 10715 4acToK Ipyroi dasm; 7 —
pajiyc 4acToK.

Ha IO KOMIIOHCHTY CIIpaBJid€ BIUIMB IMHWTOMa
SHEeprisl MOBEPXHI PO3/iNy, sika OB’ s3aHa 3 poc-
TOM 3€pHa, KOAryJsIi€lo YacToK JApyroi ¢asu
IiJ] €0 HAaBAaHTAXKEHHS 1 MOJAIbIIOT penakca-
il HaIpy>KEeHHSI.

[lin wac mpoTikaHHS CTPYKTypHOI penaxcarii
MOJKE JIOMiHYBaTH a00 CTPYKTYpHA, a00 3CyBHA
KOMIIOHEHTa. Bce 3amexuth Bin Jii OKpemMoro
MeXaHi3My CTPYKTYPHOI penakcalii Hanpys>KeHb.

Merta i mocTaHOBKA 3aBIaHHSA

Mertoto gocmikeHHs: Oy10 BUBUCHHS MEXaHi3My
CTPYKTYpHOI penakcaulii HampyeHb y Meracrta-
OinbHIN aycTeHiTHil crami 12X18H9. V Hepxka-
BIFOUMX CTasIX 13 METacTaOUIbHUM ayCTECHITOM
M /Ji€I0 HABAaHTAKCHHS MOYIIUBE YTBOPEHHS
MapTeHcuty aedopmarii (pazosuii Hakien OH),
1 IPY TIOZIANIBIIOMY HarpiBi — yTBOpeHHsI o0epHe-
HOTO ayCTEHITY, OCOOJMBICTIO SKOTO € 3HAYHE
MoJpiOHEHHS 3epHa 1, SIK Pe3yNbTaT, pi3Ke 3poc-
TaHHs MIlHOCTI. [ 3a0e3mnedenHHs: mpoTiKaHHS
¢dazoBoro Hakierny W OTpUMaHHS OOEPHEHOTro
ayCTeHITy 0yJI0 po3pO0JIEHO CXeMy eKCIIepHMEH-
Ty s ctami 12X 18H9.

Marepian i MeToAUKA TOCTITKEHHS

O0’€eKTOM JOCTIKEHHsI Oyl 3pa3Ku ayCTEHIT-
Hoi crami 12X18H9 y Burnsai ¢poasr TOBIIMHOIO
~ 80 MKM.
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Cxema eKCIIepUMEHTY MoJsraia y TakoMy: 3pa-
3KM OyNW MiJJiaHi rapTyBaHHIO 3a MIHYCOBOI
temmneparypu (~ 250 K). Temmnepartypa HarpiBy
cxianana 1320 K. Tlicnst rapryBaHHs cTaib Ma-
Jla CTPYKTYPY ayCTEHITY i3 CepelHIM pOo3MipoM
3epHa 20 MxM. 3pa3ku npokatyBanu mpu 270 K
Ha pi3Hi cryneni aedopmarii. [Ticns gedopmarrii
3pa3ku HarpiBamm 1o Temiepatypu 1320 K 3
HACTYITHUM OXOJIOJPKEHHSIM Y BOJII.

CTpyKTYpHI JOCHI/PKEHHSI TTPOBOAWIH METO/a-
MU ONTHYHOI Mertanorpadii ¥ peHTTeHOCTPYK-
TypHOTO aHamizy. MexaHiuHi BUIPOOYBaHHS
npoBoAMaM Ha ycraHoBmi Tiratest—2300 y pe-
KUMi aKTUBHOTO PO3TATHEHHS 3 TOAAJIBILIO0
penaxcani€ero HanpyKeHb B iHTepBaji TemIiepa-
Typ 290-570 K.

Pe3yabTaTu 1ocaimkeHHs Ta ix aHami3

VY pesynbrati 3anpoBaKEHHs PO3pO0IICHOT Me-
TOIUKH (a30BOT0 HAKJIENy i OTpUMaHHs o0ep-
HeHoro aycrenity cranb 12X18H9 mana cepen-
Hill po3mip aycreHiTHUX 3epeH ~ 0,5-1 MKM.
Ha nepuiii cranii JOCIIKSHHS TTPOBOIUIH JIe-
(hopMyBaHHsI 3pa3KiB IPOKATKOK 33 TeMIIEpaTy-
pu ~ 270 K. VHacnigok 4yoro OyB OTpHMaHUii
MapTeHCUT Jedopmaltii.

Ha puc. 1, 2 HaBeneHO CTPYKTYpy MapTEHCUTY
nedopmairiii i odepHeHoro aycreHity. OoepHe-
HUH aycTeHIiT OyJl0o OTPUMaHO HUISIXOM HarpiBy
BuIe Ac3 3 HACTYITHUM OXOJIO/KCHHSIM.

Puc. 1. Crpykrypa mapreHcuty aedopmarrii
craii 12X18H9

V 3paskax, ki Oyj0 MpoKaTaHO Ha CTYMiHb Jie-
¢dopmarii 30 %, MapTEHCUTHE IEPETBOPEHHS
TUIBKH TOYaNocs, a TOMY micis (a3oBOro Ha-
kieny (®H) 3 nmoganpmuior0 00poOKoO0 y CTPYK-
Typi crmoctepirajiucsi BeMKi ayCTEHITHI 3epHa,
gkl Oynu y moyatkoBomy crasi (1o ®H). Y nux
3epHAaX 3HAXOJWINCH JBIHHUKU 1 HEBEIIMKA Ki-
JIBKICTh KPHCTAJIIB 00EPHEHOI0 ayCTEHITY.

Puc. 2. CtpykTypa 00epHEHOT0 ayCTeHITY cTai
12X18H9

Jlis BU3HAYEHHSI TEPMiuHOI cTaOLIBHOCTI cTaui
3 00EpHEHNM ayCTEHITOM MPOBOAMBCS BiAmam —
HAHOUTBIIMKA TPUPICT MINHOCTI BiAOYBa€THCS
npu Harpiei B inTepBam 820-920 K. Ha puc. 3
MOJJAHO CTPYKTYPHY 3JICKHICTh TPaHHIN TEKY-
9OCTi Bifl TeMIlepaTypH BiANaly MpOTIroM 2
TO/IMH.

VY TOpiBHSHHI 3 KPYMHO3EPHUCTUM CTaHOM,
BHACIIIZIOK OOEPHEHOr'0 O, —> Y TMEPETBOPEHHS
(oOepHEHMIT aycTeHiT), TpaHUIlsl TeKYy4OCTi 3po-
crae o 1200 MIla. V mporeci Binnany BigOy-
BAa€ThCA BUJJICHHS 3 TBEPAOrO PO3UMHY Kap-
0iHOT asu CryCs, CryCs, sika po3TalIOBYETHCS
M0 TPAHUIX KPUCTATIB, a TaKOXK BHUCTYIAE Y
PO 10IATKOBOTO YMHHHMKA B SIKOCTI TIEPEIIKO/
JUISL pyXy JIUcioKaiid. Takum 4uHOM, BHJIUICH-
Hs1 ApYroi a3u TaKoK poOUTH AOJATKOBHI BHE-
COK Y 3MII[HEHHSI.

Jlnst mochipKeHHST XapaKTEePUCTHK MIITHOCTI
penaxcanifHoOi CTIHKOCTI BUMIpIOBaHHS TPOBO-
JIIIK 32 TeMIrepaTyp Burnpodysanns 290-570 K.
BusHavanu Taki XapaKkTEepUCTUKHU: penakcalliii-
HY CTIHKICTh, SKY OLIHIOBAIM 32 BiJIHOCHOIO
TIMOWHOIO pernakcarii Hanpyxensb (Ao/oy, Ao —
IMOWHA pelakcallii, 0o — I0YaTKOBE HAMPYKEH-
HSl, SIKE OPIBHIOE T'PaHMI TEKY4OCTi), BEIHYH-
Hy 3MILHEHHS TpH perakcamii HampyKeHb.
Penakcaniitna criiikicts (PC) — Bennuuna, 3Bo-
pOTHA /10 BeNWYUHU AC/0); TAKUM YUHOM, YUM
OLIbII0I0 € BenmnunHa Ao/cy, TuM Men1ow PC.

Bennunna 3MillHEeHHS NpU penakcalii BU3HaYa-
Jach SIK MPHUPICT TPaHMII TEKyUOCTi MPH perak-
calii HampyKeHb. 3a 30UIbIIEHHS TeMIIepaTypH
BunpoOyBanHs Bing 290 K go 570 K xapak-
TEPUCTUKU MIIHOCTI 3MEHIIYIOTBCS SIK Y CyOMi-
KPOKPHCTAJITYHOMY CTaHi, TaK 1 y KpPyIHO3EpeH-
HOMYy. Ane 3a Temmeparypd BHIPOOYBaHHS
570 K Mexa TeKy4ocTi crami i3 cyOMiKpOKpHC-
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TATIYHOI0 CTPYKTYPOIO Maiike B 4 pas3u mepe-
BHII[YE€ MEXY TEKY4OCTi CTajl y KPYITHO3EpHHUC-
TOMY CTaHi.

UU,Z:
MMa
1400

1200

1000

* "
800

600

400
]
200 *

0 500 1000 1500
T.K

Puc. 3. Tepmiuna crabinbHicTb ctani 3 CMK (¢)
CTPYKTYpOIO

Ilomo penmakcaiiifHOT CTIMKOCTI, TO CTajb i3
CYOMIKPOKPHUCTAIIYHOIO CTPYKTYPOIO Ma€ BHIILY
PC, Hix KpymHO3epeHHa, SIK 32 HU3bKOI TeMIie-
patypu (290 K), tak i 3a 570 K. Ognax 3a min-
unieHnx temneparyp (570 K) BunpoOyBanHS
1Sl PI3HULIS BUSIBJISIETHCSI 11Ie OUTBIIOK0 (puc. 4).
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Puc. 4. BrumB temnepatypu BUIpOOYBaHHS Ha
BiJTHOCHY ITMOUHY penakcauii (Ao/Gy, %);
CMK —( @)

Leii ¢pakT MOXHA MOSICHUTH THUM, IO y CTali 3
KPYITHO3EPEHHOIO CTPYKTYPOIO 32 MiJABHUIIEHUX
TEeMIIepaTyp MPOTIKaIOTh MporecH (Ha3oBUX Ie-
pEeTBOpEHb, BUAUIEHHS 3 PO3UMHY Ta Mirparis

aToMiB Jipyroi (a3u, TOOTO CTPYKTypHa peliak-
carrisi.

Y MIKpO3epeHHOMY CTaHi IIi SBHIA TEX MAIOTh
MicIie, aje MEHIIl IHTEeHCHBHO BHPaXKeH1 (JacTka
KapOiJliB BXKE BUIUIMIACH NPH OOPOOIll Ticis
(ha30BOro HAKJICITY).

i maHi MiATBEP/UKYIOTHCS XapaKTEpPOM 3ajiexk-
HOCT1 BETMUMHM 3MILHEHHS TIPU pernakcarii Ha-

NpY)KEHb BiJ] TEMIepaTypd BHUIPOOYBAHHS
(puc. 5).
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Puc. 5. 3anexHicTh BeIMYMHM 3MILHEHHS TpPU
penaxcamnii HampyXeHb BiJl TeMmIepaTypu
BUITPOOYBaHHS

Cranp i3 cyOMIKpOKPHCTaIIYHOIO CTPYKTYPOIO
(CMK) Ha BcboMy iHTepBaii BUNIpoOyBaHHS Ma€e
3HAYHO BUIIl 3HAUYCHHS 3MIIIHEHHS TIPU pelaK-
calii Hampy»XeHb, HK KPYITHO3EpEHHa, 0COOIH-
BO 3pOCTa€ 3MIIIHEHHS 32 BUCOKUX TEMIIEpaTyp
(puc. 4, 5).

Takum 4MHOM, CTajb, 3aBASKH 3aMPOIMOHOBAHIN
y poboti 00poOIli — mpoTikaHHIO (Ha30BOro Te-
perBopeHHsT (0OEpHEHUM ayCTEHIT), Ma€ 3HAYHO
OUIBII BHCOKI XapaKTEPUCTUKHU MIIHOCTI W pe-
JTAKCALIMHOI CTIMKOCTI SIK 32 HM3LKUX, TaK 1 3a
MiIBUIICHUX TeMIepaTyp BUIPOOYBaHHS, HIXK
110 (ha30BOro HAKJIEITy.

Cranp i3 CMK (cyOMIKpOKPHUCTATIIYHO) CTPY-
KTypOIO, Ha BiIMiHY BiJl KPyIHO3EPHHUCTOI, Mae
3HAYHUH{ MPHUPICT 3MIIHEHHS 1 TePMiuHOi cTadi-
JILHOCTI. BUCOKI 3HaYeHHS MEXi TEeKydocTi 30e-
piratotbcs HaBiTh micns  Bigmamy 1070 K
(puc. 3). 3a mOBUILIEHUX TEMIIEpaTyp BUMPOOyY-
BaHHs 290—570 K OLabI1 MIITHOIO € TAKOXK CTajb
i3 CMK crpykryporo. Lle Moxe moscHIOBaTHCS
THM, III0 YaCTKHU KapOiJiB, YTBOPEHI MpH po3ria-
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Il  MapTEHCHUTY, MEpelKOKAIOTh MIKpO3epeH-
HOMY KOB3aHHIO.

[TpoBoaMBCS TepMOAKTUBAIIHHUI aHai3 3Hs-
THUX KPUBHX penakcaiii HanpyxeHb. Kpusi pe-
Jakcaiii - gudepeHiioBanucs  (BU3Havanacs
HIBHJIKICTD penakcalii HampyXeHb 4epe3 pi3Hi
MPOMDKKH 4Yacy), OyayBanucsi rpadiku 3aiex-
HOCT1 3aJIMIIKOBUX (BHYTPIIHIX) HANPYKEHb Y
3paskax Bii JiHIHHOrO Jiorapu(mMy MIBUAKOCTI
penakcartii (puc. 6).
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Puc. 6. 3anexHicTh BHYTPILIHIX HaNpyXeHb O
BiJI IIIBUJIKOCT1 peNaKcailii Harpy»XeHb: a —
290 K;6-570K

Sx G6aunmo i3 rpadikiB 3anexHocti In(-v) — oy,
3aJIeKHO BiJl TEMIIEpaTypyd BHIPOOYBaHHS Mae-
MO pi3HUH KyT Haxwity. HallOinbiuumii KyT Haxu-
ny crocrepiraemo Ha rpadiky In(-0) — o 3a
Temrneparypu BunpoOyBanus 290 K (puc. 6, a).
3a temmneparypu 570 K BimOyBaeTbcs posmnan
pPO3UMHY ayCTEHITy IijJi Yac pellaKcaIiiHOro
BUIIPOOYBaHHS 1 pi3Ke MaIiHHS peraKcamiiHoi
crifikocti (puc. 4). ToOTO MOYMHAETHCS 1HTEH-
cudikallis perakcaliiHuX MpOIeCciB, BHACIIIOK
($a30BHX TEpPETBOPEHb. 3a KyTOM HaxWily OLi-
HIOIOTh BEJIMYMHY aKTUBAIIHHOTO 00’ eMy (Tep-

MOAKTUBAIIHUI MapaMeTp TUIaCTHYHOI edop-
Maii, IKUi XxapakTepu3ye BUIbHHNA MPOOIr JTuc-
Jiokaitii) [4].

Bucnosku

[IporikanHss  ¢azoBoro Hakjieny Yy cram
12X18H9 ckinamaeTbcsi 3 TaKMX €TalliB: OTPH-
MaHHS MapTeHCHTYy Aedopmarii, skuii nmpu Ha-
IpiBi IEPETBOPIOETHCSI HA OOCPHEHUI ayCTEHIT.

MinHicTh, TepMiuHa CTaOLIBHICTH Ta pejakca-
miiHa crifikicte cram i3 CMK crpykryporo
00EpHEHOT0 ayCTEHITY € 3HAYHO BHUIMH, HIXK Yy
CTali 31 CTPYKTYpPOIO ayCTEHITy, SIKY CTalb Majia
110 (ha30BOr0 HAKJIEITY.

3a JIOMOMOrOK TEPMOAKTHBAIIHOIO aHaJIi3y
OyJIO TIATBEPKEHO MPOTIKAHHS CTPYKTYPHOI
penaxcarii i1 9ac BUIPOOYBaHb.
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