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B pabote paccmarpuBaroTCsi CHHEpPreTH4eCKHe MPUHIUIIBI YCTaJOCTHOTO Pa3pyIIeHNs, TTO3BOJISIONINE
BBIICJINTH PyHAaMEHTaIbHbIC MEXaHUUECKHE XapaKTePUCTUKN MAaTEPHAJIOB U OLICHUTH KHHETHKY [TOBPEKIa-
€MOCTH IIPU Pa3pyLICHUH METAIUIOB Yepe3 KPUTUUECKUE TapaMeTpPhl, KOHTPOIUPYIOLINE TOUKH ON(ypKaLHA.
YcTanocTHOE pa3pylIeHHe IPU 3TOM pacCMaTpUBacTCA KaKk KHHETHYECKHUH MPOIiecC B 3aBUCUMOCTH OT IIO-
pAAKa MOCTYIUIEHUS SHEPTHH UKIMYECKOro HarpykeHus. Ha ocHoBe npuHIMIIOB (pr3myueckoil Mezomexa-
HUKH ¥ CHHEPTETHUKHU [TOKA3aHO, YTO MEXaHMUYECKHE XapaKTePUCTUKH LIMKIMYECKH HATPYKEHHOTO TPUOOKOH-
TaKTa ABISAIOTCS BAKHBIMU NTapaMeTpaMH MaTepHaiia, KOTOPBIE ONPEAEISAIOT YPOBEHb BHOCHMOM B KayKIOM
LMKJIE HArPYy>KEHUs SHEPTHH AeQOopMaluy Ha KaXJI0M MacIITaOHOM ypoBHE. BEBISBIEHO, YTO B TPHOOKOH-
TaKTax JAJIsl IPaKTUIECKUX Lesiell Heo0X0ANMO JOOMBATHCS, YTOOBI HANPSHKEHUE MEXKILY IMOKPHITUEM U TOJ-
JI0KKOH COOTBETCTBOBAJIO MPEACIBHON 3JIACTUYHOCTH MaTEPUAIOB, COTJIACHO KpuTepuio ['puddurca, a ans
BA3KHMX MaTEpUaJIOB IPUHATO BO BHUMAHHUE APYroe 3HAYCHUE KPUTHUECKOTO HAIIPSKEHNST — MOAN(UKALNS
Wpsuna-OpaBana. IlpuBoasTcs KpUTEpUH TNEPEXOIHBIX PEXHMOB KOHTAKTA, YYUTHIBAs, UYTO MOKpPBITHE
JOJDKHO MIpETepeBaTh U3MEHEHUS B TIOJHOM COTJIACHH C MOMJI0XKKOH, KOTria cucTeMa 1eopMUpyeTcs Mo
LUKINYECKON Harpy3Koi. Pe3ynbpTaThl Hccae10BaHUM MTPH OLICHKE MEXAaHUYECKUX XapaKTEPUCTHK MaTepua-
JIOB CHCTEMBI «ITOKPBITHE — TO/I0KKa» MOTYT OBITh HCITOJIb30BAaHBI B Ka4€CTBE AMATHOCTUYECKHUX TPU3HA-
KOB IIPH aHAJIN3E Pa3BUTHS MMOBPEKICHHOCTH TPUOOKOHTAKTA, pabOTAIONIMX B YCIOBHAX UKINYECKUX YCTa-
JIOCTHBIX Harpy>KeHUH.

KiioueBble c10Ba: CHHEPreTHKa, YCTAIOCTHOE HarpyKeHHE, TPUOOKOHTAKT, Pa3sBUTHE TPEIIUH, «IOKPHI-
THE — TO/JIOKKa», KpUTEPUI MEPEXOTHOT0 peXKUMa KOHTAKTA.

DOI: 10.32864/0202-4977-2024-45-4-350-359

Aopec 0na nepenucku:
A.X. Tocanaxmedos

Address for correspondence:
A.Kh. Janahmadov

Aszepbaiioxcanckas Hayuonanvrasn axademus asuayuu (AHAA),
Mapoaxsauckuii np., 30, . baxy AZ1045, Azepbatioxncan
e-mail: dzhanakhmedov@yahoo.com

Azerbaijan National Aviation Academy,
Mardakan ave., 30, Baku AZ1045, Azerbaijan
e-mail: dzhanakhmedov@yahoo.com

lna yumuposanusa:

A.X. [icanaxmeoos.

CuHepreTuyecKkHe MPUHIMIBI ¥ 3aKOHOMEPHOCTH Pa3pyIIEHHUs]
MAaTepHaoB B YCIOBUSIX MAJTOLUKIOBOH YCTaIOCTH.

Tpenue u u3HOC.

2024.—T. 45, Ne 4. — C. 350-359.

DOI: 10.32864/0202-4977-2024-45-4-350-359

For citation:

A.Kh. Janahmadov.

[Synergetics Principles and Regularities Fracture of Materials under
Low Cycle Fatigue Conditions].

Trenie i Iznos.

2024, vol. 45, no. 4, pp. 350-359 (in Russian).

DOI: 10.32864/0202-4977-2024-45-4-350-359

350



Friction and Wear
2024, vol. 45, no. 4, pp. 350—359
A.Kh. Janahmadov

Tpenue u usnoc
2024. —T. 45, Ne 4. — C. 350—359
A.X. JIpcanaxmeoos

Synergetics Principles and Regularities Fracture of Materials
under Low Cycle Fatigue Conditions

A.Kh. Janahmadov

Azerbaijan National Aviation Academy,
Mardakan ave., 30, Baku AZ1045, Azerbaijan

Received 02.05.2024.
Revised 08.08.2024.
Accepted 12.08.2024.

Abstract

The work examines the synergetic principles of fatigue fracture, which make it possible to identify the
fundamental mechanical characteristics of materials and evaluate the kinetics of damage during the destruc-
tion of metals through critical parameters that control bifurcation points. In this case, fatigue failure is con-
sidered as a kinetic process depending on the order of supply of cyclic loading energy. Based on the principles
of physical mesomechanics and synergetics, it is shown that the mechanical characteristics of a cyclically
loaded tribocontact are important material parameters that determine the level of strain energy introduced in
each loading cycle at each scaling level. It has been revealed that for practical purposes in tribocontacts it is
necessary to ensure that the tension between the coating and the substrate corresponds to the maximum elas-
ticity of the materials, according to the Griffiths criterion, and for viscous materials, a different value of the
critical stress is considered — the Irwin-Oravan modification. Criteria for transient contact modes are given,
considering that the coating must undergo changes in full agreement with the substrate when the system
deforms under cyclic load. The research results in assessing the mechanical characteristics of materials of the
coating-substrate system can be used as diagnostic signs in analyzing the development of damage to tribocon-
tacts operating under cyclic fatigue loading conditions.

Keywords: synergetics, fatigue loading, tribocontact, crack development, coating-substrate, criterion for the
transition mode of contact.
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