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ARTICLE INFO ABSTRACT

Received: 06 January 2022 Roller friction bearings are widely used in machine-building, they are

Accepted: 15 February 2022 one of the most loaded parts. Studying their wear resistance allows to

Published: 19 February 2022 optimize the process of their exploitation, which increases the reliability

of mechanisms in general.

KEYWORDS The purpose of the study is to determine the effect of load on the slip in real
; - ; P bearings of rolling friction.
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Iinelargcorlm;ct, slippling co:argf)ilcigent. Materials and methods of research: to study the mechanism of slipping, we

used the model in the form of a linear contact of two disks, pressed against
each other by tangent arcs on the basis of friction machine Mi1-M.

On the basis of the performed tests it was established that the studied
lubricants in the friction pairs of the roller - roller type, when changing the
load from 200 to 300 N, reduce the slip factor by 3 - 4%.
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I[MocranoBka mnpo6jemu. IliAMMITHUKK TepTsSs KOUEHHS IIMPOKO BHUKOPHUCTOBYIOTHCS B
MalIMHOOY/yBaHHI, BOHM € OJHMMH 13 HaHOIIbII HaBaHTAXCHUX JeTasied. BuBueHHS iX
3HOCOCTIHKOCT1 JIO3BOJIIE ONTHUMI3yBaTH MPOLEC IX eKCIUIyaTallii, [0 MiJBUIIYE HaIIHHICTD
MEXaHi3MIiB B IiJIoMy. BW3Ha4eHHS 3HOCOCTIHKOCTI TaKuX WiANIUIHKUKIB 3alIe)KUTh BiJ] HHU3KH
YHHHUKIB, OJTHAM 3 SKUX € MPOKOB3yBaHHs TiI KOYECHHS (POJHKIB, KYJIHOK) BITHOCHO BHYTPIIIHEOTO,
30BHIIIHBOTO 200 000X Kisenp migmmnauka [1]. Tlix yac mpokoB3yBaHHs TEPTS KOYCHHS MEPEXOIUThH
JIO TEPTs KOB3aHHS MPHU [IbOMY 3HAYHO ITiIBUNITYETHCS IHTEHCUBHICTh 3HONIYBAHHS, a/pke Koe]ilieHT
TEpTs KOB3aHHS HA0araTo BUIIUHN 32 KOSPIIIEHT TePTS KOUSHHS.

AHaJi3 ocTaHHIX J0oCTaiTKeHb i myOmikamiii.

[Tix wac poOOTH pealbHUX MiIUITHAKIB TEPTS KOYSHHS] KOHTP-TiJIa MOXYTh PUKIHHIOBATH,
SKIO 3YEMJICHHS 13 KUIBISIMH HEIOCTATHE, caMe B Ilci MOMEHT BHHHMKAae MPOKOB3yBaHHs [2].
Hanmpuxian, B NIapUKOMIIIMITHUKAX HaBiTh B Tporeci poOOTH BiAOYBaeTbhcs TOCTilHE
JudepeHIiioBaHe MPOKOB3YBaHHS 32 PaXyHOK HENiHIHHOTO KOHTAKTy KOHTP-TiIA 1O k0jo0y. Jlis
JIOCITI/DKEHHST MEXaHi3My MPOKOB3YBaHHS MW BUKOPUCTAIIM MOJIENb Y BUIJISAL JIHIHOTO KOHTaKTy
JIBOX JTUCKIB, MPUTHCHYTHUX OJIUH JIO OJTHOTO MO JOTHYHHUM AyT[3, 4].

Jliist OCHi/pKEHHST TIap TEPTS KOB3aHHS IMPU T'PAHUYHOMY MAICHHI 1 JIHIHHOMY KOHTAKTI MM
BUKOPHCTAIH CIICIIiajlbHO 00JIa/IHAHy aBTOMATHU30BaHY CHUCTEMY HAyKOBHX JIOCHIIPKCHb Ha 0a3i MaIlliHU
teptst MI-1M. Hmxkue Ha (Puc. 1) 3aranpHuii BUTIISI yCTaHOBKH, KiHeMaTHaHa cxema (Puc.2) [5].
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Puc. 2. Cxema mawunu mepms MI-1M:
1 - Inoenmop; 2 - 3pazox; 3 - wnundens, 4 - 3yduacme Ko1eco 3 6HYMPIUHIM 3a4enieHHAM,
5 - maamuuk; 6 - eanmavici; 7 - 0gueyr, 8 - onox 3youacmux xonic; 9i 13 - eanu; 10,11 - oamyux
momenmy mepmsi,; 12 - ean kapemxu, 14 - kopnyc kapemxu; 15,16,17 i 18 - 3ybuacmi koneca.

Tabmuus 1. TexHiuHI XapaKTEpPUCTHKH BUMIPIOBATBHOTO KOMILICKCY

IMapametp 3HaYeHHA
YacroTa oOepTaHHs 3pa3ka, 00 / XB 1000 ... 1500
Jiama3on HaBaHTaKeHb, H 0....800
[Toxnbka BUMIpIOBaHHS HaBaHTaKEHHsI, %0 +7

[ToxnbOka BUMIpIOBaHHS MOMEHTY TepTs, %0 +7

[Toxubka BUMIpIOBaHHS 3HOCY,% +7/

Hampyra »xuBnenns, B 220
CrioxuBaHa MOTYXHICTh, KBT 1

["abaputh, MM 1150x450x500

ITpokoB3yBaHHS OIIIHIOBAJIOCS BIAHOIICHHSM YacTOTH oOOepTaHHS (n2) BEACHOTO IUCKA
niamerpom (D2) no wacrotn obepranns Bemydoro (nl) miamerpom (D1) 3a ymosu D1 = D2, a came
N =n2/nl [6].
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Puc. 3. Cxema obepmanns poruxis

Metonuka BUNIPOOYBaHb MOJISITAJIA B HACTYIIHOMY:
1. 3anoBHEHHS po0OOY0i MACISIHOI BAHHU €KCIIEPUMEHTABHUM 3pa3KOM 3MalllyBaJbHOTO MaTepiany;
2. BCTaHOBJICHHsI KOHTaKTHOTO HaBaHTaxeHHs 200 ta 300 H 3a 10rmoMororo mraTHOI CHCTEMHU YCTaHOBKH;
3. BCTAaHOBIIEHHS YaCTOTH 0O0EepTaHHS MPUBOJHOTO Bary enekrpoasuryHa 1000 06/xs,;
4. perymoBaHHS TaIbMiBHOTO MOMEHTY Ha BHUXIJHOMY BaJly 0 MOMEHTY IIOSIBH ITPOKOB3YBaHHS MiX
3pasKamu.

BaxnBo 3a3HauMTH, IO EKCIIEPHUMEHTaJIbHA YCTAHOBKA JO3BOJISE MAHIMyJIOBATH JBOMA
3MIHHUMH ITapaMeTpaMu: TaIbMiBHUM MOMEHTOM Ha BHUXiJIHOMY Baily, HABAHTaKEHHSM Ha KOHTAKTHi
MOBEPXHI1 AUCKIB. 3a KpUTEPii KiNbKICHOI OIIIHKM MPUHAMAETHCS BEIMYMHA I'aJIbMiBHOTO MOMEHTY, IIPH
SIKill BiIOYBa€ThCS POKOB3yBaHHS [7].

Ommcana BuIe MeTOOMKa BHUIPOOYBaHb /A€ MOXIIMBICT BH3HA4YEHHS NPOKOB3YBAaHHS IIPU
BHKOPHCTaHHI PI3HUX MACTHIIBHUX MaTepiaiB, IKi BAKOPUCTOBYIOTHCS Y ITiIIIAITHUKOBUX By3ax Tepts [8].

Pe3ysbTaTH MOJEJbHUX BHUNPOOYBaHb Map TepPTs KOYEHHS 3 MPOKOB3YBAHHAM, MpH
TPaAaHUYHOMY MallleHHi i JiHIifHOMY KOHTaKTI.

BunpoOyBanHs map TepTs KOYEHHS 3 MPOKOB3YBaHHAM MpHM TPaHUYHOMY MAIICHHI 1
JIHIAHOMY KOHTAKTi MPOBOJMJIMCS, 3rJIHO METOJUKH, BUKJIAJCHOI BUIIEC 3 HACTYIMHHMU BUXITHUMH
XapaKTepUCTHKAMHU:

- Beqyunit Ta BeneHWH ponwku giamerpom D1=D2 =50 wmm 3i crami 45 I'OCT 1050-88
TepMidHO 00poOIIeHi i BimuntioBaHi 10 BEIMYWHH mopcTrocTi Ra = 1,6;

- gacToTa 00epTaHHs Bary Beaydoro posmka Ny = 1000 ... 1500 + 3% xB'l;

- HaBaHTaxxeHH Ha qucku N = 200 ...600 H;

- JIOCHIDKyBaHi MacTHJIBHI MarTepianu: OlvBa YyHiBepcajibHa MiHepanbHa. SAE-90; omnmBa
ingycrpianbHa [-40A; onuBa TpancwMiciitna SAE-85.

BunpoOyBanHsi mpoBoamiucst npu pagiansHux HaBaHtaxeHHsx 200 1 300 H mpu wacrori
obeprannsa BeaeHoro aucka 1000 £ 3% xB'l. Tpusanicts BunpoOyBanb ckiaana 180 xB, muisx tepts
KOYeHHs mnpuOau3Ho craHoBuB 25400 M, dYacToTH O0OEpTaHHSA BEACHOrO 1 BEIy4YOro JHUCKIB
¢bikcyBanucs uepes KoxHi 15 XB.

Pesynprat ekcrnepuMeHTaNbHUX BUIPOOYBaHb MACTHIBHHUX MarepiayiB B mapax TepTs
KoueHHs npenactarieHi B (Ta6.2). 3a cHiBBITHONICHHSM YacTOT OOEpTaHHS BEJACHOIO i BEAYy4Oro
muckiB ipu HaBaHTaxkeHHs X 200 i 300 H, momeHTi onopy Ha Bairy 6 Hm Oynu po3paxoBaHi cepe/iHi
3HaueHHs Koe(]ilieHTiB KOB3aHHS, SKi mpexacTasieHi rpadiuno Ha (Puc.4), B 3amexHOCTI BiJ 4acy
BUIIPOOYBaHb.
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Tabnuus 2. PesynbraTn eKCiepuMEHTaIbHUX BUITPOOYBaHb MAaCTWIIBHUX MaTepiaiB

MacTuiabHUuH MaTepias: oauBa TpaHcMmiciiina SAE-90 npu HaBaHTakeHHi Ha aucku 300H
Yac BUNPoOGYBaHb 15 30 45 60 75 90 105 | 120 | 135 150 165 180
YacrtoTa Beay4doro aucky nl, O6/xs [ 1008 | 1012 | 1003 | 989 |1002| 1004 [ 1001 | 1009 | 995 | 1000 | 1015 | 1001
YacroTra BeaeHOro aucky n2, O6/xs| 906 [ 882 | 870 [ 850 | 846 | 841 | 841 | 845 | 828 824 827 823
KoedinieHT npokoB3yBaHHS 1 0,899 0,872 0,867 |0,859|0,844| 0,838 0,840 0,837{0,832| 0,824 | 0,815 | 0,822
MacTuibHMIi MaTepiaj: ouBa ingycrpiajbaa I-40A npu HaBanTake HHi Ha (ucku 300H
Yac BUNPOOYBaHb 15 30 45 60 75 90 105 | 120 | 135 150 165 180
Yacrora Beay4doro aucky nl, O6/xs [ 1014 | 1007 | 1005 | 998 |1008| 1009 [ 1005 | 1015| 1005 | 1008 | 1001 | 1003
YacroTra BeJeHOro aucky n2, O6/xs| 893 | 857 | 842 [ 831 | 838 | 835 | 827 | 831 | 813 815 804 808
KoeginieHT npokoB3yBaHHs 1 0,881 0,851 | 0,838 ]0,833|0,831| 0,828 0,823|0,819{ 0,809 0,809 | 0,803 | 0,806
MacTuibHHIE MaTepiaji: 0J1MBA YHiBepcabHa MiHepaabHa, SAE-85 npu nasanTaskeHHi Ha qucku 300H
Yac BunpodyBaHb 15 30 45 60 75 90 105 | 120 | 135 150 165 180
Yacrora Beayuoro aucky nl, O6/xs | 1005 | 1006 | 1006 | 988 [1007( 999 [ 1005 | 1006 | 1003 [ 998 | 1001 | 1005
YacroTra BenaeHoro nucky n2, O6/xs| 845 | 826 [ 808 [ 795 | 805 | 797 | 795 [ 791 | 790 787 788 | 784
KoediuieHT npoxkoB3yBaHHs 1) 0,841 0,821 0,8030,805(0,799| 0,798 0,791 (0,786| 0,788 0,789 | 0,787 | 0,780
MacTuabHHTI MaTepia: oauBa TpancMiciiina SAE-90 npu HaBaHTakeHHI Ha qucku 200H
Yac BUIIPOOYBAHDb 15 30 45 60 75 90 105 [ 120 | 135 | 150 165 180
Yacrora Beayydoro aucky nl, O6/xs | 1008 | 1014 | 993 | 997 | 1008 | 1006 [ 1007 | 1014 | 998 | 1006 [ 1002 | 1004
Yacrora BeJeHOro AMcKy n2, O6/xs | 939 917 [ 893 | 895 | 899 898 | 899 | 898 | 887 | 891 | 887 [ 895
KoediuieHT npokoB3yBaHHs | 0,932 | 0,904 |0,899|0,898|0,892| 0,893 [ 0,893|0,886 | 0,889| 0,886 [ 0,885| 0,891
MacTuibHMIE MaTepiaji: oJiuBa iHaycrpiaiabHa I-40A npu HaBaHTaKeHHi Ha Jucku 200H
Yac BUNIPpoGYyBaHb 15 30 45 60 75 90 105 [ 120 | 135 | 150 165 180
Yacrora Beayydoro aucky nl, O6/xs | 1005 | 1007 | 998 | 997 | 1001 | 1003 [ 1006 | 1004 | 997 | 1002 [ 995 | 1008
YacTroTa BeJeHOro qucky n2, O6/xs| 921 891 885 | 878 [ 878 884 884 | 879 868 874 868 878
KoedinicHT NpokoB3yBaHHS 1 0,916 | 0,885 [(0,887(0,881]0,877| 0,881 |0,879|0,875(0,871| 0,872 0,872 0,871
MacTuiabHUii MaTepiaji: 0JIMBa YHiBepcajibHa MiHepajbHa, SAE-85 npu HaBanTaskenHi Ha qucku 200H
Yac BUNIpoSyBaHb 15 30 45 60 75 90 105 [ 120 | 135 | 150 165 180
Yacrtora Beaydoro aucky nl, O6/xs | 1005 1012 | 1006 | 1008 | 998 1007 | 1009 | 1005 | 999 | 1008 | 1005 | 998
Yacrora BeJeHOro NMcKy n2, O6/xs | 894 875 [ 868 | 857 | 854 [ 857 | 856 | 851 [ 845 | 847 | 845 [ 840
KoedinieHT NpokoB3yBaHHS 1 0,890 | 0,865 (0,863 0,850| 0,856 | 0,851 |0,848| 0,847 [ 0,846| 0,840 | 0,841 | 0,842
Mpwu HaBaHTaxkeHHi Ha guckun 300H
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BucHoBkH.

Ha miacraBi mpoBeneHux BHUNPOOYBaHb BCTAHOBJIEHO, IO JOCTIKYBaHI MacTHJIBHI
matepiamu SAE-90, 1-40A, SAE-85 B mapi TepTs KOYCHHS THIy «POJHK - POIUK» TPU 3MiHi
HaBaHTaxkeHHs Big 200 g0 300H 3HmKYIOTH KoediumieHT mpokoB3yBaHHA Ha 3 - 4%, aHanoriusi
pe3ysbTaté Oy oTpuMai i B poboti [9] Omke, MU NPHUITYCTHIIH, IO B MiIMIAIHAKY TEPTS KOYCSHHS
mpu po0Oodill TeMIepaTypi i HOpMaTbHOMY HaBaHTa)XK€HHI, 3HOC MaTHMe ONTHMAaJIbHY BEJIHMUWHY (eTamn
eKCIuTyaTalii), Tak SK Tpouec TepTs Oyae MparHyTH HepedTH B CTOPOHY YUCTOrO KOYEHHS 3
MOHW)KEHHSIM BTPAT CHEPTrii Ha TePTA.
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