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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TeMaTHYHHX PyOPHK: 53.31

Tema guceprauii:
1. TexHOJIOTiYHi OCHOBYM BUTOTOBJIEHHSI BUJIMBKIB 3i CII/1aBiB 3 epekToM nam'siti popmMu Ha OCHOBI 3asti3a 3

MigBULIEHIMY MEXaHIYHMMMU Ta €KCIUIyaTalilHUMU BJIACTUBOCTSMU

2. Technological basis of production of castings from alloys with shape memory effect on the iron-based with
increased mechanical and operational properties

Pedepar:

1. Incepraujiiina po60Ta IpUCBIYeHa BUPIIEHHIO BaXKJIMBOI HAYKOBO-TIPAKTUYHOI 3a71a4yi OTPUMaHHS HOBUX CILJIaBiB
3 epeKToM Mam'ati GopmH, 10 JO3BOJISIE CIIPOCTUTH i 3[I€IIEBUTH TEXHOJIOTI0 OTPUMAaHHSI TakuX CILJIaBiB i3
3a6€3Me4YeHHSIM BUCOKMX 3HAY€Hb €KCIITyaTalliliHUX BJIAaCTUBOCTEN CIIJIaBiB. AHaIi3 [10Ka3aB, 110 BiiOoMi CIjiaBU Ha
OCHOBI 3asi3a 3 edpexrom nmam'sati popmu (EIID) maroTs psn HeBUpileHNX NuTaHb. OTPUMAaHO CILIaB 3
OOI'PYHTOBAaHMM XiMiYHUM CKJIAZIOM, SIKUH sIBJIsie COOOI0 BUCOKOJIETOBAHY ayCTEHITHY XPOMUCTY CTajb 3 KapbiniHUM
3MillHEHHSIM. JI0C/IiIPKEHO TeXHOJIOTIYHUI NIPoLleC OTPMMAaHHS CIJIaBy Ha OCHOBI 3asi3a 3 ETI, gxuil sBjsie co6010
ayCTEeHITHY MapraHLeBUCTY cTalb. OGI'PYHTOBAHO BUOIp XiMiYHOTO CKJIay CIIaBy, BUGPAHO PEKMMU TEPMiYHOI

00po6Ky. BcTaHOBIIEHO, 110 3MilIHIOIOYA TepMiuHa 06pOOKa 3aIIpOIIOHOBAHOTO CIJIABY [IO3BOJISIE 3HAUHO 30iJIbIINTH



XapakTepuCcTUuKy MitHOCTi (1o 1380 MIla) Ta ogHOovyacHO ninBumuT Bennuuny EIN® (mo 97%). [TokazaHo, mo y
3aIPOIIOHOBAHOMY cIlIaBi 3HaueHHs EI®, skuil xapakTepusyBaiu KyTaMu PO3TMHAHHS 3Pa3KiB, Ma€ NOCUTb BHUCOKI
3HaueHHs (125-160 °). 3anporioHOBaHi CIJIaBU Ha OCHOBI 3ai3a 3 EIIP MoXXyTh 6yTy OTpUMaHi SIK B 1a00PAaTOPHUX
YMOBaX, TaK i Ha IPOMUCJIOBOMY 00JIalHaHHi. BuKoHaHO anpoballilo po3po6JIeHOro CILJIaBy - PO3p006JIEHO
YAOCKOHAJIEHNIA TEXHOJIOTIYHUN IIPOLEC BiTHOBJIEHHS JINTUX KOPIIYCHUX JeTajlell HA OCHOBI BUKOPUCTaHHS
peMoHTHOI BTyJskU 3 ETI®. [IpakTuyHe 3HaUeHHS OJlep>KaHUX Pe3yJIbTaTiB MiATBEPAKEHO BIIPOBA/I)KEHHIM
3aIpONIOHOBAaHMX METOiB Ta MifXOiB y AOCiAHO-KOHCTPYKTOPChKi POGOTH Ha BUPDOOHUIITBI Ta B HABYAJIbHOMY
IIpOLEC.

2. This thesis is devoted to solution of important scientific and practical task of obtaining new alloys with shape
memory effect, which allows to simplify and cheapen the technology of obtaining these alloys while ensuring high
values of their operational properties. Analysis has shown that the known iron-based alloys with shape memory
effect (SME) have a number of unsolved problems. The obtained alloy with a justified chemical composition, which
is a high-alloyed austenitic chromium steel with carbide hardening. The technological process of obtaining an
iron-based alloy with a shape memory effect, which is a austenitic manganese steel, is investigated. The choice of
the chemical composition of the alloy is justified, the heat treatment modes are selected. It is established that the
hardening heat treatment of the proposed alloy can significantly increase the strength characteristics (up to 1380
MPa) and at the same time increase the value of the SME (up to 97%). It is shown that, in the proposed alloy, the
values of the shape memory effect, which was characterized by the angles of extension of the samples, have rather
high values (125-160 °). The proposed iron-based alloys with shape memory effect can be obtained both in
laboratory conditions and on industrial equipment. The approbation of the developed alloy was carried out - an
improved technological process was developed for the restoration of cast body parts based on the use of a repair
sleeve with shape memory effect. The practical significance of the obtained results is confirmed by the
implementation of the proposed methods and approaches in the development and in the educational process.
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