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1. PO3BUTOK HAYKOBNX OCHOB KEPYBAHHS CTPYKTYPOYTBOPEHHAM B €EKOHOMHO JIETOBAHUX Oimx YaBYHAaX, IO

nePpOpMYIOThCS, 1711 BUTOTOBJIEHHS 3HOCOCTIMKUX BUPOOiB

2. Development of a scientific basis for structure formation control in deformable sparingly alloyed white cast iron
for wear-resistant parts production

Pedepar:

1. Incepraliist IpUCBS4Y€HA PO3BUTKY HAYKOBUX OCHOB K€PYBAHHS CTPYKTYPOYTBOPEHHSIM B 6i/IMX €KOHOMHO-
JIETOBAHUX YaBYHAX /111 PO3POOKM ONTUMAJIbHUX CKJIJIiB Ta CIIOCO6IB iX BUKOPUCTAHHS B TEXHOJIOTIi
nedopMaliifHOro nepepobeHHs Ha iCHYI0UOMY IIPOMUCIIOBOMY O0JIaJIHAHHI 17151 BATOTOBJIEHHS JieTanen
METaJIyprifiHOro Ta MalIMHOOYAiBHOTO YCTaTKYBaHHS MiJIBUIEHOI €KCIUTyaTaliiiHOi CTilKoCTi. O6po6Ka THUCKOM
IO3BOJISIE CYTTEBO MOKPALIMTU MEXaHiYHi BIACTUBOCTI 6i/IMX YaBYHIB Ta HaJla€ HOBi MOKJIMBOCTI iX BAKOPMCTAHHS B
SIKOCTI SIK IHCTPYMEHTAJIbHUX, TaK i KOHCTPYKUiMHUX MaTepiaiiB. B po6oTi y3araapHEHO BIJINB XPOMY, MOJIiOIEHY,
BoJIbdpamMy Ta BaHaZ0 Ha GOPMYyBaHHS CTPYKTYPH B jiefleOypUTHUX YaByHaX. BusHaueHo 3aKOHOMIpHOCTI (pa3oBuX
[epexoliB B JIETOBAHOMY LIEMEHTHUTI. BCTaHOBJIEHO BIJIMB KapOiAHMX IEPETBOPEHD HA IJIACTUYHICTD, IPOLIECH
3MillHEHHS Ta 3HEMIlJHEHHS Nif, yac n1epopMyBaHHS IPU Pi3HUX CIIOCOOAX HAaBaHTAKEHHS Ta BiANasliB Micys

00p0o6KY THCKOM. Po3po6JieHi TeXHOJIOTiI BUpOOHUIITBA COPTOBOTO MIPOKATY U ITIOKOBOK i3 1e()OPMOBAHOI0O YaBYyHY,



IIPOBEMIEHO IIPECYBAaHHS TPYO i MPOIMBaHHS Ha TijIb3U YaBYHHOTO COPTONPOKATy, BUIIPOOYyBaHa IIPOKATKa JIMCTa 3
6is10ro 4aByHa 0 TOBUIMHYU 2MM. Po3po6iieHi ckiany 6i1mx eKOHOMHOJIErOBaHUX YaBYHIB, SKi MifaioTbCs 06pobLi
THCKOM, CYMapHHUI BMICT JIETYIOUMX €JIEMEHTIB He IlepeBullye 2....2,5% Ipu BMICTi Byryeno 2,7...3,2%, a Takox
PEKUMHU BifnasiB Ta TEpMiYHOI 06pOOKHY, SIKi 3a6€3MeYyIoTh MiJBUILIEeHHS 3HOCOCTIIKOCTI BaJIKiB X0JI0JHOI MPOKATKU
3 1e(pOPMOBAHOTO YaByHY B 1,7...4 pasy, a TaKOX JO3BOJISIIOTh 3aMiHUTH YaByHOM JJOPOTOKOIITYIOYMH CIIJIaB [1JIs

PO3KaTHUX POJIMKIB.

2. This thesis work is dedicated to broadening the scientific basis for structure formation control in deformable
sparingly alloyed white cast iron to develop optimal chemical compositions and methods of using white cast iron
for strain processing technology applied in existing industrial environment, which is aimed at facilitating
production of metallurgical equipment components and machine building equipment components with increased
service durability. Chipless shaping allows to significantly improve mechanical properties of white cast iron and
provides new opportunities to apply it as either instrumental, or construction material. This work features a
summary of how chrome, molybdenum, tungsten, and vanadium influence the structure formation in ledeburite
cast iron. Phase transition regularities in alloyed cementite. The influence of carbide transformations on ductility,
hardening and softening processes during deformation when applying different straining methods, as well as the
influence of annealing following chipless shaping was determined. Production technologies for bar iron and
deformable cast iron forgings were developed, tube extrusion and cast iron section rolling broaching were
performed, cast iron sheet rolling to 2 mm thickness was probed. Compositions of sparingly alloyed white cast iron
subject to chipless shaping with total content of alloying ingredients not exceeding 2-2.5%, content of carbon
being 2.7-3.2% were developed. Also annealing cycles and thermal treatment schedules to increase by factor of
2.5-4 wear-resistance of forming rolls made of deformable cast iron and used in cold rolling were developed. This
also allows replacing an expensive alloy used for production of distributing rollers with cast iron.
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