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Jns caoucToro marepualna «BbICOKOIPOYHOE MOKPBHITHE — OCHOBA» C Pa3IMYAIOIIMMHUCA 3HAYEHUSIMU
TOJIIIHBI YIIPOYHEHHOTO CJI0S IMPOBEACHO KOHETHO-IEMEHTHOE MOICIIMPOBAHIE HAIPSDKEHHO-1e(hOPMUPO-
BaHHOTO COCTOSTHUS, (OpMHpPYIOIIErocs npu TpeHnd. [lokazaHo, YTO ¢ YMEHBIICHHEM TOJIIIMHEI TOKPHITUS
pETUCTPHUPYETCS CYIIECTBEHHOE BO3pacTaHKWe YPOBHSI CIBUTOBBIX HANIPSKEHUMN, TEUCTBYIOITUX B OCHOBE MPU
TpeHuu. V3ydeHnl 3aKOHOMEPHOCTH U3HAIIMBAHUSA B YCIIOBHUSIX CyXOTO TPEHIS MOAU(DHUIIMPOBAHHBIX HOHAMHU
a3zoTa BeIcokoxpoMucThIX cTaneit 12X18H10T u 40X13, paznuuaroniuxcst TBEPAOCTHIO0 OCHOBBI M TOIIIUHON
a30TUPOBAHHOTO ciosi. Clenano 3aKiIOueHre, YTO aHOMAJIbHO BBICOKAsi HHTEHCUBHOCTD M3HAIIMBAHUS TOH-
KOTO a30THpoBaHHOTO cliosi B ctanu 12X18HI0T cBsi3aHa ¢ HAKOIUICHHEM CIBUTOBBIX NehopManuii B TUIa-
CTUYHON ayCTEHUTHON OCHOBE IIPU TPEHUH, @ TAKKE C BBICOKUM I'PAJUEHTOM 3HAYEHUN TBEPJOCTH IO INIy-
OuHE yIPOYHEHHOTO CJIOS B CTaTH U (Pa30BBIM Y—>0L TIPEBPAIICHAEM B OCHOBE TIPH (PPUKITMOHHOM B3aMMO-
neictBuu. MccrienoBano BAMSHUE TBEPJOCTH OCHOBBI Ha M3HOCOCTOMKOCTH a30THpoBaHHOM cramu 40X13.
YcTaHOBIIEHO, YTO yBeIMUYEHHE TBEPAOCTU OCHOBHI cTaiu 40X13 NpuUBOIUT K CHUXKEHUIO MHTEHCUBHOCTHU
M3HAIIABAHMS TOHKUX a30THPOBAHHBIX CIIOEB HA TIO3THUX CTAUSX TPUOOTEXHUIECKIX UCTIBITAHUN, UTO CBSI-
3aHO C 3aMEJICHHEM MPOIIECCOB HAKOTUICHUSI CIIBUTOBBIX Jie)OpMalHii B TBEPIOH OCHOBE CTAJIM PH TPEHUHU.
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Abstract

For a layered material “high-strength coating — base” with different values of the thickness of the
strengthened layer, finite element modeling of the stress-strain state formed during friction was carried out.
It is shown that with a decrease in the thickness of the coating, a significant increase in the level of shear
stresses acting in the base during friction is recorded. The patterns of wear under dry friction conditions of
high-chromium steels AISI 304 and AISI 420 modified with nitrogen ions, differing in the hardness of the
base and the thickness of the nitrided layer, have been studied. It is concluded that the abnormally high wear
rate of a thin nitrided layer in steel AISI 304 is associated with the accumulation of shear strains in the plastic
austenitic base during friction, as well as with a high gradient of hardness values along the depth of the
hardened layer in the steel and a phase y—a. transformation in the base during frictional interaction. The
influence of base hardness on the wear resistance of nitrided steel AISI 420 was studied. It has been estab-
lished that an increase in the hardness of the AISI 420 steel base leads to a decrease in the wear rate of thin
nitrided layers at the later stages of tribological tests, which is associated with a slowdown in the accumulation
of shear strains in the solid steel base during friction.

Keywords: chromium steels, nitriding, microhardness, contact interaction, finite element method, shear

stress, friction, wear resistance.
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