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Abstract:

The paper investigates the causes of operational failures in shafts, rollers,
rolls, mandrels, and other critical components used in metallurgical equipment and
heavy vehicles. Such parts operate under conditions of significant torsional loads,
vibration, abrasive wear, and, in some cases, elevated temperatures and humidity.
The study focuses on forgings produced by open die forging on hydraulic presses
from carbon steel C45 and alloyed steels of the Cr—Mo—W and C—Cr-Ni—-Mo
systems. Using spectral chemical analysis, ultrasonic testing, and metallographic
examination, the relationship between service failures and metallurgical as well as
technological quality indicators was established. The results demonstrate that
insufficient structural homogeneity and non-uniform deformation distribution across
the forging cross section are among the key factors reducing service life. The study
confirms the importance of optimized forging and heat-treatment schedules to ensure
reliable long-term operation of heavy-duty metallurgical equipment components.
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AHoOTAaNifA:

VY po6oTi 1oCITiIKEHO TPUYUHU SKCIUTyaTaIlliHUX pPyHHYBaHb BaJliB, POJIHKIB,
BaJIKiB, ONIPABOK Ta IHIIKX BiJAMOBIIAIBHUX JETANCH METATypriiHOTO 00 HAHHS 1
BEJIMKOra0apUTHUX TPAHCHMOPTHUX 3aco0iB. Taki BUpOOM NpaLOIOTh B YMOBax
3HAYHUX KPYTWJIbHUX HaBaHTaXeHb, BiOpalii, aOpa3vMBHOTO 3HOLIYBaHHS, a B
OKpEMHUX BHITQJKaX — TiJI BIUIMBOM IMJABUIIEHUX TEMIIEpaTyp 1 BOJOTOCTI.
O0’€eKTOM JTOCIIIPKEHHS CTAJIA TTOKOBKH, BUTOTOBJICHI METOJIOM BIJILHOTO KyBaHHS
Ha T1IpaBIIYHUX Mpecax i3 BynieneBoi ctaii C45 ta neroBanux cranei cucrem Cr—
Mo—W 1 C-Cr-Ni—Mo. I3 3acTocyBaHHSIM CIHEKTPaJbHOTO XIMIYHOTO aHali3y,



yABTPA3ByKOBOTO KOHTPOJIIO Ta MeTajnorpadiuHux TOCHIKCHh BCTAaHOBJICHO
B3a€MO3B 30K M1k eKcnnyaTauiﬁHHMH pyﬁHyBaHHﬂMI/I Ta MOKa3HUKAMH SKOCTI, 1110
(bopMyIOThCSI 1] BILTUBOM MeTaHprII/IHI/IX 1 TEXHOJIOTTYHUX cpaKToplB [Toxazano,
MO HEJOCTATHA CTPYKTypHA OAHOPIAHICTG 1 HEPIBHOMIPHICTb HAKOMWYCHHS
nedopMarlliii mo mepepizy MOKOBOK € OJHUMH 3 KIIIOYOBHX YMHHHKIB 3HIKEHHS
JIOBTOBIYHOCTI jeraneil. OTpumaHi pe3yabTaTd MIATBEPIKYIOTh HEOOX1IHICTH
ONTUMI3allli PeKUMIB KyBaHHS Ta TEPMIYHOI 0OpOOKH JIst 3a0e3MeueHHsT Ha{lHHO1
Ta TpUBajJOi eKCIUTyaTalii BIAMOBIJAJIbHUX  €JIEMEHTIB  METaJyprifHOTro
oOJIaIHaHHA.
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