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[IPUBJINKEHHBIE AHAJINTUYECKHNE PEIIEHNA HEKJTIACCUYECKIX
CMEIITAHHBIX 3AJIAY TEOPUH YIIPYI'OCTU, TEPMOVYIIPYTOCTU 1
SJIEKPOVIIPYTI'OCTU /11 HEOJAHOPOIHBIX ITOKPHITUI BEICOKON

TOYHOCTU

JloHCKoil TOCyTapCTBEHHBIN TexXHUYUecKnit yHuBepcuteT, Pocros-ua-/lony, Poccus
Annoranus. Uznaraercst TpubIMKEHHBIN JIBYCTOPOHHE ACHMIITOTHIECKHA METOJT PEITeHUs TaPHBIX

UHTeIPAJIbHBIX yPaBHEHUH, K KOTOPBIM CBOJATCA CTATUYECKHE KOHTAaKTHBIE 3aJa49d TEOPUHU yIPYy-
FOCTH, TEPMOYIIPYTOCTH U 3JIEKPOYIIPYTOCTH JIJIsST HEOJHOPOIHBIX ((DyHKIMOHAIBHO-TPAINEHTHBIX )
10 TOJIIIUHE TOKPBITUI, JIEXKAIMUX KaK Ha J1eOPMUPYEMOM, TakK U HenedOPMUPYEMOM OCHOBAHUU
[1-10]. TpancdopMaHThI sep MAPHBIX HHTEIPAIBHBIX YPABHEHUN KOHTAKTHBIX 33784 B 00LIEM CJIy-
qae CTposiTCd uucjaeHHO. Ha oCcHOBaHMU yCTAHOBJIEHHBIX AHAJATHIECKAX CBONCTB TPAHCHOPMAHT
A/ep CTPOATCA UX BBICOKOTOYHBIE AIITPOKCUMAIIMN aHAJUTUYECKUMHU BLIPAXKEHUAMU CIIeIUaIbHO-
ro Buga. s 9TuX anmpokcuManuii siaep MapHbIX UHTEIPAJIbHBIX yPABHEHH TIOCTPOEHBI B SBHOM
BHUJe 3aMKHYThIe aHAJIUTUYIECKHUe pereHns. MeToJl o3BoJIsSeT MOIyYuTh TPUOJINIKEHHbIE aHA -
TUYECKUE PENIeHNs 33184 C BBICOKOI TOYHOCTBIO JIjIsl IIPOU3BOJIBHBIX 3aKOHOB HEOJIHOPOJIHOCTH.
Ananusupyercst UCIIOJIb30BAHUE JIJIsI WHYKEHEPHBIX MPUJIOYXKEHUN YIIPOIIEHHBIX BhIPaYKeHUN Xapak-
TEPUCTUK KOHTAKTa (CHJIA, XKECTKOCTb, XapaKTEPHBIA pa3Mep o6acTu KOHTAKTA), HANIEHHBIX B
ABHOM aHaJIUTUYECKOM BHJIE C UCIOJIb30BaHUEM IIPOCTEHINell o/iHoIIapaMeTPIUIeCcKOoil allllpOKCAMa-
U TpancHOpMaHTDI sapa. [IponLTrocTpupoBaHO XOpOIliee COBITAIEHNE TEOPETUIECKUX U IKCITe-
PUMEHTAJbHBIX JIAHHBIX, IOJIyYEHHBIX B Pe3yJIbTaTe HAHOMHIEHTUPOBAHUS TOHKHUX HOKPBITUM.

KitoueBbie ciioBa: KOHTaKTHBIE 33/1a9H, JBYCTOPOHHE ACUMIITOTUYIECKUAN METOJ, TEPMOYIIPYTOCTD,
3JIEKPOYIIPYTIOCTh, [TapHble UHTEIPAJIbHbIE YPABHEHNS [IPUDJIMXKEHHbIE aHAJUTHIECKAE PeIleHuUs .
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Short Communication

S. M. Aizikovich

APPROXIMATE ANALYTICAL SOLUTIONS OF NONCLASSICAL MIXED
PROBLEMS OF ELASTICITY, THERMOELASTICITY, AND
ELECTROELASTICITY FOR INHOMOGENEOUS COATINGS WITH HIGH
ACCURACY

Don State Technical University, Rostov-on-Don, Russia

Abstract. This paper presents an approximate, bilaterally asymptotic method for
solving dual integral equations to which static contact problems of elasticity,
thermoelasticity, and electroelasticity theory are reduced for coatings that are
inhomogeneous (functionally graded) in thickness, lying on deformable or non-
deformable foundations [1-10]. Transformers of the kernels of dual integral equations
for contact problems are generally constructed numerically. Based on the established
analytical properties of the kernel transforms, high-precision approximations are
constructed using analytical expressions of a special type. For these approximations
of the kernels of dual integral equations, closed-form analytical solutions are
constructed explicitly. This method enables one to obtain approximate analytical
solutions to problems with high accuracy for arbitrary inhomogeneity laws. The
use of simplified expressions for contact characteristics (force, stiffness, and
characteristic size of the contact region) found in explicit analytical form using
a simple one-parameter approximation of the kernel transform is analyzed for
engineering applications. Good agreement between theoretical and experimental
data obtained through nanoindentation of thin coatings is illustrated.
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JOITIOJIHUTEJIBHO

Bxiajx aBropoB. ABTOpP €IMHOJIMYHO BBIMIOJHUJI KCCJIEIOBAHME U ITOATOTOBUJI PYKOIUCH,

BHEC OIIPEJIEISIONNI BKIAJ B COJEPKAHNE CTATHU.
KonudmukT naTepecoB. ABTOPBI TEKIAPUPYIOT OTCYTCTBUE SIBHBIX W MOTEHITHATLHBIX KOH-

QIIMKTOB UHTEPECOB, CBA3AHHBIX C IIyOJIUKaIlneil HACTOAIIEN CTaThH.
Ucrounuk dpunancupoBanusi. ABTOD 3asiBJISIOT 06 OTCYTCTBUH BHEITHETNO (DUHAHCUPOBAHUS

IIpU IIPpOBEJCHUN HUCCJIEIOBAHUA.
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