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gyi’"MI%"]‘; AL, JNOCJKEHHS HA ®PETTUHT - 3HOC
piu 1O.5. MO CXEMI CTUCHEHMUX ILTOCKHX

XMeJbHUIBKUI HALIOHATIBHUI YHIBEPCUTET,

M. XMelIbHUIbKUH, YKpaiHa KOHCOJIbHUX NJACTHH
E-mail: tribosenator@gmail.com

VK 621.891

JlocitipKeHHs IPOBEJICH] 3 METOIO MOIIMOIEHOr0 BUBUCHHS SBUILA ()PETTUHTY CTOCOBHO JIMCTOBHUX PECOP aBTOMO-
6isst. JIyist boro po3po0iieHa TeopeTHIHA MOZISIIb 3HOITYBAHHS BUOPAHOro By3/1a, sika 0a3yeThbCsl HA METO/ BUIIPOOYBaHb Ha
(GpEeTTHHr-3HOC 32 CXEMOI 3THHY JIBOLIAPOBUX KOHCOJIBHUX IUIACTHH O3 3MalllyBaHHS Ta 3 BHUKOPHCTaHHSIM CyMilli
Jliton-24 3 GpoH30BUM MOPOIIKOM. BeTaHOBIIEHO MiBUILCHHS (PPETTUHTOCTIMKOCTI 3 BUKOPHCTaHHAM 3MalllyBaHH:.

Karwudogi ciioBa: (perTuHr-31oc, KOHTAKT, 3HOC, KOHCOJIBHI IUTACTHHH, TUISIMAa KOHTAKTY, MOJIENTb 3HOCY.
Beryn

Ha cphoromni OuibIIicTh BY3JIB TEpTs MpAIfOIOTh B yMOBax Jii BiOpauiil. [Ipy MiHIMaNbHUX MOBTOPIO-
BaHMX JIOKAJbHUX MEPEMILIEHHSAX JBOX IOBEPXOHb OJHA BiJIHOCHO OJHOI B YMOBaX KOPO3iHHOTO cepemoBHIIa
BUHHKAE (PPETTHHT-3HOC.

@peTTHHT-3HOC MPU BUCOKHX YacTOTaX IepeMilleHb 1 MajJuX aMILTiTyAaX AOCHUTh CYTTEBO pyHHYE MO-
BEPXHEBI IIapH KOHTAKTYIOUUX ITOBEPXOHb, 3MEHIIYIOYH PECYPC 3HOUIYBAaHUX JeTaneil Ta By3JiB B LioMy. To-
My po3po0Ka METO/IB JIOCHiDKEHb IIOBEPXOHb Ha (DPETTUHr-KOPO3il0 aKTyallbHA Ha JaHWH Yac JJIsl 3MEHIICHHS
11 i Ta i ABMIICHHS 3HOCOCTIHKOCTI JINCTOBUX PECOP.

MerTta i nocTaHOBKA 3a1a4i

Meroto n1aHoi pobOTH € po3podKa i 3aCTOCYBaHHS METOAIB BUIPOOYBaHb HA (PPETTHHT-3HOC Ta ITiJABH-
LIEHHSI 3HOCOCTIMKOCTI KOHTAKTYIOUHX ITOBEPXOHb JJUCTOBUX PECOpP aBTOMOOLIIS.

Jl1st ToCcATHEHHS [TOCTaBIICHOT METH MOTPiOHO BUSIBUTH Ta ONMKMCATH BUHUKHEHHS! ()PETTUHT-3HOCY, PO3-
pOOUTH MaTeMaTH4Hy MOJIENb MPOLIECY TEPTs ABOX MOBEPXOHb 3 ypaxyBaHHSM YaCTOTH Ta aMILIITYIH HepeMi-
LIeHb BiOpaIiifHOro CTONA Ta JOCITIHKYBaHHUX JIeTajel, BUSHAUUTH IIUISIX TEPTS AOCITIHDKYBaHUX JIeTajeH.

Buxknan matepiaJiB qocaiikeHb

Teopisa ekcnepuMeHTy
Cxema ma mexauixa KOHMaxkmy

Puc. 1 — CxeMa KOHTAKTY JBOX KOHCOJIEH, CTHCHEHHX HA KiHli cuitoro Q, TuckoM ¢ Ha miomi F =1 1,

Tepemiwjenns npoxoe3ye8anusa 8 KOHMAaxKmi Sk :

S, =26h, (1)
ne 0 —xyr nosopory nepepisy;
h — roBmmHa KoHCONTBHOT GanKy.
JI1st KOHCOJTI BiIOMI CITiBBiIHOIICHHS
Pl3
= @
_PI?
2Bl ©
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(@)g f_P° PP _2 )
8) Q 3El 28 3 “
@e (e o 2{ ©

() )@ s, ——2h (6)

IUIAX TepTs 3a yac 1 : S(t) =Snt.

Bumiprosanns

VY mpotieci A0CTiKEeHb TUIONIMHA-IUIONIMHA YTBOPIOETHCS TUIsIMA KOHTAKTY SIK Ha MoBepxHi 1, Tak i Ha
MOBEPXHi 2; y MepiioMy HaOJIMmKEHHI BiAMOBIIHO 10 erminica (puc. 2) 3 po3MipaMu Ta MaKCHMAITLHOO TIIHOHHOTO
h. Bemmuuan 2a, 2b BHUMIPIOIOThCS 3 TOUHICTIO M0 10 MKM, Belmu4uMHA h BHUMIPIOETHCS 3 TOYHICTIO JIO
1 MKM; aHaJOTiYHUM YHHOM BUMIPIOIOTHCS PO3MIPH IUISIMU 3HOLIYBAHHS Ha JAPYTid MOBEPXHI.
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Puc. 2 — Cxema BUMipIOBaHb IJISIMM 3HOIIYBAHHSI

Tpunywenus
BBakaemo, 1110 TUIAMH KOHTAKTY YTBOPEHI B3a€EMOJIEI0 TBOX TiJ MOJBIHHOI KPUBU3HH; IHIIUMHU CIIOBA-
MU TPUITYCKAEMO, IO TOBEPXHS IUISIMH 3HOCY OMUCYETHCS TTOBEPXHEIO MOBIHHOT KPUBU3HU.

Paoiycu nosepxons (puc. 3)

-
e

\ P

.'rl R ) |

Puc. 3 — CxemMa KOHTAKTY Ti1 MOABIii{HOT KPUBU3HI

Pospaxynrosi 3anescrnocmi: 3 BpaxyBaHHIM MPUIYIIEHHS 3 PUCYHKa 2 MOYKHA 3aIIUCATH:
2 2

b a
=— =—; 7
R oh R, oh 7

ve g’ g 5" _ab

= =— 8
(R =6, o ®
R:@ i (g)

2h 2h

Busnauenns napamempis mooerni 3Hocy:

1) 3a pe3y/bTaTaMK BUMipPIOBaHb PO3MipiB IUIOMAIKH KOHTAKTY (3HOmIyBaHHS) 2a i 2D Bu3HauaeThcs
MIPUBEICHUN paiyc KPyroBoi IUIOIaIKU:
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a =(ab)"*; (10)
2) 3a Tabauiamu i rpadikamu A, (S) BUOUpaIOThCsl 0a30Bi TOUKH (& )1, S; (& )2, S, s BusHa-

YeHHs apaMeTpiB anpoOKCUMAIlii CTeNeHeBOiI (YHKIIIT:
a =cs’; (11)

_log((a),/(a),). @)
log(s,/s,)
c=(a),/s: (13)
4) mapametpu M, KW BU3HAYAIOTHCS 32 (OPMYIIaMu:

m=(1- 28)/2B; (14)
2m+2
Cc
= —. (15)
(2m+2)(Q/x)"R
Topisusanus hpemmuneocmitikocmi pizHux eapianmie nap mepmsi.
1) nopiBHAHHA 32 TIMOMHOO 3HOMIYBaHHA N :
e=h/h,; (16)

2) MOpIBHSIHHS 32 MIIONICIO TUITMH 3HOITYBAaHHS:

3) 3a 3aJI€XKHOCTIAMHU:

B

w

2

ma,
=—; (17)
Ta,,
3) HOpiBHHHHH 3a 3HOIIYBAHHAM, OG‘II/ICJ’IEHI/IM 3a napaMmeTpamu MOI[CJ'Ii 3HOIJ_IyBaHHH:
m
gz - —K“’lc%sl ; (18)
u, K,o"S
K
a60o g=—2xg™ ™, (19)
KW2

TexHika ekcllepuMeHTy
Yemanoeska ons 0ocnioscens BKITIOYaE poO0OYY YACTHHY 31 3pa3KkaMH Y BUIIISA ABOX IIOCKUX KOHCOJIb-

HUX UIACTHH, NPUTHCHEHHUX Y KiHIli 3anaHoro cunoro Q i Mexaniunuii BiGpaTop.

Topsdox docnioxcens: 1) 3amatv BUXiani nani: Hapantaxenns Q, mioma xonrakry F , wactora Bi6-
pamiit N i croci6 3ManryBanHs; 2) mija yac JOCTiKEHb MepioAnYHO BUMIPIOBATH PO3MIpH IUIIMH 3HOIIYBAHHS
Ta TTUOMHY 3HOLITYBaHHS.

Topsiook 0bpobKu pe3yibmamie GUMIPIOSAHb 6e0embCsl 8IONOBIOHO 00 MemOOUKU, ONUCAHOT paniuie.

Peanizanis exciepumeHTy
Yemanosrka YM-9

Buxinni maHi ycraHoBku YM-9: cuiia CTHCKaHHS TUTACTHH: Q = 65 KT; po3MipH Ta IUIONIA CTHCHEHHUX

IUTOCKUX TIOBEPXOHb Ha KiHIlI KOHCOJICH: |1 =19,5mm; | > =29,5Mym; F= |1| > =575,25MM; THCK B KOHTAKTI:

F
TommHa mnactuEy (6ankm):N = 1,2 MM, ammmityna nepemimens komconeit: f = 2,7; posmip xoncomi:
| =177,5Mm.
Llnax mepms KO3aHHS 68 NIOCKOMY KOHMAKMII.
- MPOKOB3YBaHHS 3a OMH LHUKII 3a hopMyInoro (6):

3fth 3:2,7:3,3
Sk = =

| 177,5
- IpokoB3yBaHHs 3a yac t = 60 xs:
S(60) = S,nt =0,15X1000>60 = 0,940° .

:0,15 MM,
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B

Pe3yibraTi mociipkeHb peacTaBieHi B Taou. 1.

Tab6mums 1
Pe3yabTaTi 10CHiTAKeHb 31 3MALIYBAaHHSAM Ta 0€3 HHOI'0
be3 3manryBaHHS
New/m | t,x8 | SX0°, mm | 28, mm | @, Mm | 2D, mm | b, MM | W, mxm | &, mu
1 60 0,9 35 1,75 11 0,55 6 0,9
2 120 1,8 5,6 2,8 1,2 0,6 8 1,3
3 180 2,7 5,8 2,9 1,4 0,7 9 1,4
4 240 3.6 59 2,95 15 0,75 11 2,2
5 300 45 7,1 3,55 19 0,95 14 3.3
3i 3smantyBanusam (JIiTos-24 + GpoH30BHIA TIOPOIIIOK)
New/m | t,xB | SXO0% mm | 28, mm | 8, | 20, mm | b, M | h,mxm | &, MM
1 60 0,9 2,2 11 0,5 0,25 5 0,52
2 120 1,8 3,2 1,6 0,9 0,45 8 0,85
3 180 2,7 35 1,75 11 0,55 9 0,96
4 240 3,6 3,7 1,85 1,3 0,65 10 1,2
5 300 45 4,0 2,0 1,6 0,8 11 1,26
Busnauenns napamempis mooeni snoutysanisi (00¢aio be3 amauy8anns).
1) Ga30Bi TOUKH:
a =09uy; S = 0,9%0% v a,=22muy; S, = 4,5X10° mum;
2) napamerpu 3, ¢:
_log(a,/a,) _  log(0,9/22) _034_ 048 c= B o 09 i ooa
log(S/S,) logl0910°/4540°) 07 T & (o9uerf*
3) mapamerpu M, K
mol- 2B _1-2048_0 ..
28 20,48
2m+2 2,084
w = c = 0,033 =5,740°® mm?xr;
(em+2)Q/)"R ) 65 8
T E3144
4) npuBeneHuii paaiyc:
2 2
= a— = L =50 mm
2h 2x0x40°

Busnauenns napamempie modeni snoutysanist (0ocuio iz macmunom Jlimon-24 i Gpon306um nopoutkom)

1) Ga30Bi TOUKH:

a,=0,6mm; S =09 X10° mw; a, =13mm; S, = 4,50° um:
2) napamerpu 3, c:

g =logla/a,)

3) mapamerpu M

w

_ log(06/13  _033_
log(S,/S,) 10g(0,940°/4,540°) 07
, Ky
L _1-28 _1- 25047
28 2X0,47

c*m? 0,025
QR o5 ¢

T &314

=0,0064;

=3,1940 & MmZr.
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Topisusanns ppemmuneocmitikocmi nap mepmsi. 0e3 3ManryBanHs; 3 MacTwioM Jliton-24 + OpoH30BHI
TTOPOIIIOK.

. . . ) ) _ 2. .
baza i ymosu nopisnwanns no cxemi niowuna-niowuna. tack. 6 = 0,113 kr/mMm;, wacrorta:
N = 1000 06/xB; aMILTITYy1a KOB3aHHS: S< = 0,15 mMm; 3arajibHa TPUBAJIICT AOCIIKEHB: 5 TOI.

Iopisnanns no enubuni nuamu suourysanns. 6e3 smamryBanmns N =14wmkm; 3i 3mamryBanHAM
h = 11 Mxm; KoedilieHT 3HIKEHHS 3HONIYBAHHS &
e =h(6/3m)/h(3m) =14/11=1,27,
TOOTO 3MalyBaHHs 3HWKYE 3HOIIYBaHHS B 1,27 pas.

Topiguanus no nrowi nasMU 3HOULYBAHHS.
1) rutoa mIsMu 3HOLTYBaHHS O3 3MalllyBaHHS:

F(6/3m)= 18,372 =35,7 w
2) mwiola MWIsIMHU IPH HASBHOCTI MACTHIIA!
F(sm) = 14,262 =5w

3) xoedili€HT 3HIKEHHS 3HOITYBAHHS €

£ =F (6/2m)/F(3m)=35,7/5=7,14pas.
Topignanns 3 00nomo20io napamempie MoOexi 3HOULYEaAHH.
1) bopmyn nopiBusaHs (19):
K_Wl >@mr m :

W

e=—=~=

c

2) naui 111 O0YHCIICHD TIPH:
Ky, (31)=5,740°; m (6/3m)=m =0,042;
Ky, (31)=3,1940°; m,(31)=m, =0,064; 6 = 0,113 xr/anv?
3) obuKCIIEeHHS:
_ 5,7X0°
e —m8 ———
3,1940°

TOOTO 3HMKEHHS (PPETTUHT-3HOCY 3a PaXYHOK 3MAaIlyBaHHs 110 I[bOMY CIOCO0Y omiHIoeThes B 1,97 pas.
[MincymkoBa Tabnuist oiHKK epeKTUBHOCTI MacTuia JliTon-24 3 GpoH30BUM HOPOIIKOM.

(0,113)°%2 %) =1 97

Tabmums 2
Ouinka edextnBHocTi MacTHia JliTos1-24 3 GPOH30BHM MOPOLIKOM
Ne Crioci0 Koeoimient
n/m TIOPiBHSHHS 3HW)KEHHS 3HOCY
1 | 3a nmmbunoo h 1,27
2 | 3amomero F 7,0
3 | 3a MoJeIIo 3HOCY 1,97

BucnoBku

3anpornoHoBaHi BapiaHTH METOAWK JOCIHi/PKEHb Ha (PPETTHHT-3HOC 33 CXEMOIO «ILIOMIMHA-TUIOMIMHA
IIPY CTHCHEHHI JIBOX KOHCOJIbHUX TUIACTHH:

1) nopiBHSHHS 3a TTHOWHOK 3HOCY B 30HI IJIOIIAAKU 3HOCY;

2) MOpIBHSIHHS 32 BEUYUHOIO IUIOMIAAKH (PPETTUHT-3HOCY;

3) MOpiBHSHHS 32 MOJICIITIO 3HOCY SIK MTOBEPXOHb MOBIHHOT KPUBU3HY;

4) HaitbinbI mpocTa Ta JOCTOBipPHA METOMUKA MOPIBHSAHB 38 TTHOHHOIO;

BcraHoBiieHe 3MEHILIEHHS 3HOLTYBAaHHSI KOHTAKTYIOUHX MTOBEPXOHb IIPU BHKOPUCTAHHI CyMillll 3Mally-
BanbHOI pifuHu JIiToa-24 3 6poH30BUM MopoIikoM (Tadm. 2).
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Kuzmenko A.G., Yarish Yu.V. Study on fretting wear under the scheme compr essed flat plates console.

Today most friction units operating under conditions of vibration. With minimal local repetitive movements of the
two surfaces relative to each other in a corrosive environment there fretting wear.
Fretting wear at high frequencies and small amplitudes of motion quite significantly destroys the superficial layers of the con-
tacting surfaces, reducing life wearing parts and componentsin general. Therefore, the devel opment of methods to study sur-
faces fretting corrosion isrelevant at this time to reduce its performance and increase durability leaf springs.

Key words: fretting wear, contact, wear, console inserts, dropwise contact, model installment.
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