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B nmaHHOM Hcclie10BaHUM JIJIS OTIPE/ICIICHUS BIUSTHUSI PEXKUMOB YIIPOUYHSIOIIEeH 00paboTKH Ha
pa3sBUTHE TPEHIMHBI YCTAJIOCTH B IIMJIMHAPHYECKUX JAETANAX B KayeCTBE KPHUTEPHUS OLECHKU
Hcronb30Bajcs kodddurument naTeHcuBHOCTH Hanpspkeruit (KUH) [1].

B pabote [2] paccmaTpuBaeTCs IpUMEP HCIIOIH30BAHMS MATEMATHUECKOTO MOJCIUPOBAHUS
NEepBOHAYAIBHBIX AedopManuii B 00pa3ax-CBHICTENSAX B BUJAC alreOpanmyecKux (QyHKIHH,
COOTBETCTBYIOLIMX pa3IMYHBIM pPEXKUMaM YHpouHeHHs. lIpuMeHeHne Takoro MOJAEIHPOBAHUS
oOecrieynBaeT TPAKTUYECKH BCE BO3MOXKHBIC CIIy4ad XapakTepa HM3MEHEHHUS OCTaTOYHBIX
HaNpsHKCHUH B YIPOUYHEHHOM MTOBEPXHOCTHOM CJIOE JI€TAJICH.

AnreOpanuecKue BBIPAKCHUS PANIMYHBIX (QYHKIUH pachpenesieHus] NepBOHAYAIbHBIX
nedopmanwmii f (¢) npuBenens! B Tabdm. 1, a ux rpaduku — Ha puc. 1.

Tabnuya 1 — @ynxyuu pacnpedenenus nepeoHaAAIbHbIX 0eopMmayuil O MOJUWUHE YIPOUYHEHHO20 NOBEPXHOCHHO20 CLOSL
oemaiell

Bapuast 1 2 3 4
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Bolpaxkenue a5 nepBoHaYaIbHBIX AeQOopMaliuii 3an1ChIBa€TCs B BUAEC

e(d)=e0f () , @)

rJie €0 — OCTOsIHHAS BenmunHa aepopmaimu; f () — anredpandeckas pyHkims; & = y/a— paccrosHue
OT TIOBEPXHOCTH JICTAJIU JIO TEKYIIErO CIIOsl, BRIPAKCHHOE B JOJISIX OT TOJIIUHBI ¢ YIPOYHEHHOTO
cinos. Benmnuuna ¢ namensiercs B mpenenax ot 0 go 1.

OyHKIUYU pacrpeieieHns IepBOHaYalbHbIX Aedopmanuii (puc. 1 u Tabia. 1) COOTBETCTBYIOT
00paboTKe AeTanet ¢ pa3IMYHbBIMU PEKUMaMU yIIPOYHEHUS [2] .
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Pucynox 1 — I'paguxu pynuxyuu f (&): nomepa kpusvlx coomeemcemayiom Qynxyusim maou. 1

B pa6ote 6p11 Berumcnen KWMH nmns nmnmuaapudeckux neranedt quamerpoM D = 10 MM,
ocnableHHBIX KPYTOBBIM Haape3oM monykpyrioro mnpoduius ¢ R = 0,5 MM u R = 0,3 MM,
WCIBITRIBAIONMX  AeopManuio  pacTsokeHus. B kadecTtBe  moporoBoro  koddduimeHTa

uHTeHcHBHOCTH — Hampspkenmit  AKy  mis  ynpounémHoit  meraim  npumnmancs  KUH,

COOTBETCTBYIOIIMI HadalbHOH riaybune crpykryproro medpexra ty=0,05 mwm [1]. 3amaBanacs
Harpyska, paBHasl Ipe/IeTy BBIHOCIUBOCTH Ul YIPOYHEHHBIX JETaIEH.
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[Tpu momomu MKD-makera ANSYS mist neranmu ¢ D = 10 MM, ¢ HAUMEHBIITUM THAMETPOM
d=9 vMmu R=0,5 MM ¢ I0JIEeM OCTaTOYHBIX HAMPSKEHUH OBUIM OMpEAeIeHbI 3aKOHOMEPHOCTH
m3menenus KWH, nabmogaroniyiecst mpu yBeTUYCHUH TITYOUHBI TPEIIUHEI YCTAIOCTH (pHC. 2).

[Tpu cozmaHuM MOJS C)KUMAIOLIUX OCTATOYHBIX HAIPSHKEHWH paccMaTpUBAIMCh (PYHKIHUU
pacripeieieHus IepBOHAYAIBHBIX JeOpMaLUii MO TONIIMHE YIPOUYHEHHOTO MOBEPXHOCTHOTO CIIOS
neraneii f (&), npusenéunsie B Ta0II. 1.

N3 puc. 2 BuaHO, uTOo 3aKOoHOMepHOCTh M3MeHeHuss KWH npu yBenwueHuu riyOHHBI
TpellMHbl t He 3aBHCHUT OT BHUAA pacHpelelieHHs MepBOHAYaIbHBIX Aeopmanuii 1Mo TOJIIHHE
YIPOUHEHHOTIO CJIOSA, U3MEHsIETCs nuib ypoBeHb KMH.
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Pucynox 2 — Hzmenenue KUH 6 demanuc D = 10 mm, d =9 mm ¢ R = 0,5 Mm 015 pa3snuuuslx pexcumos ynpouHeHus,
coomeememayrowux yukyuam 1 — 4 maobn. 1

Yewm Huxe ypoBenb KMH, TeM 3HaunTENIBHEE COKMMAIOIINE OCTATOYHBIE HAIIPSKEHUS BIIUSIIOT
Ha OCTaHOBKY Pa3BUTHUS TPEUIMHBI YCTaJOCTH, U, CJIEIOBATEIbHO, HA CONPOTHBIEHUE YCTaJIOCTH
HWIAHAPUYECKUX AETANEH ¢ KOHIIEHTPATOPAMU HaIPSKEHUH.

Ananmzupys rpaduku n3menenus KMH npu yBennueHuu riyOUHBI TPELIMHBI YCTAIOCTH B
JETasIX, TOJBEPXKEHHBIX PAa3IUYHBIM PEKUMAM YIPOUHSIOMEH 00padOTKH, MOXHO BBIOPATH
ONTUMAJILHBIA PEKUM YIIPOUYHEHUS JeTanei, paboTaromuX Mpy UKINUYECKOM HarpyXKeHUH.
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In this study, the stress intensity coefficient (SIK) was used as an evaluation criterion to
determine the effect of hardening treatment modes on the development of fatigue cracks in cylindrical
parts. With the help of the ANSYS FEM package for a cylindrical part weakened by a circular incision
of a semicircular profile with a field of residual stresses, the patterns of changes in SIK with an
increase in the depth of the fatigue crack were determined. As a result, it was found that the lower the
SIK level, the more significantly compressive residual stresses affect the arrest of fatigue crack
development.
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