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AKOMY MalOTh MicClle MpyXHI 1 miacTuyHi nedopmamii. BiH cympoBOmKyeThCS
BEIMKUM TEPTSIM, TEIJIOBHAUJICHHSIM, HApOCTOYTBOPEHHS, YCAaIKOK CTPYKKH,
3MIIHEHHSM, 3HOIIIYBAHHSAM P1KYy4Oro iIHCTPYMEHTY.

Crparerisi mporHo3yBaHHs BEPCTATOM CIIBHO 3 MPOIECOM OOpPOOKH Ha HHOMY,
noOy/oBaHa 13 3acCTOCYBaHHSM TIPOTHO3YIOYOi MOJENi, IOBHHHA IepeadadaTu
OpraHi3aIlito mMporHo3yBaHHs 32 HACTYITHUM 1€papXidHUM MPUHITATIOM.

1. Ha BepxHbOMY piBHI i€papXii OOUMUCIIIOIOTh KPUTEPIN MPOTHO3YBAHHSI, WIydH
Ha KOMITPOMICHE DIIIEHHS IPU BUOOP! TOYHOCTI, MPOJYKTUBHOCTI 1 COOIBApTOCTI, 1
BUJAIOTh 3aBJaHHS Ha YCTaBKU perynatopiB. llepiognyHo oOuncIOBaIbHI CUCTEMH
OOpOOJISIFOTh CTATUCTUYHUN MaTepiall B HUISIX KOPEKI[il IK MaTeMaTHYHOT MOJIENI, TaK
1 piBHS cTabLMI3aIlli MapamMeTpiB.

2. Ha HmxHBOMY PiBHI i€papxii MPOBOJUTHCS 3MiHA KEPYIOUUX 3MIHHUX 3 METOIO
ONTHMI3AIll] TEXHOJOTIYHOTO MPOIECY, 1110 BU3HAYAE BUXIJHI BIACTUBOCTI BepcTaTa.
[{i 3MiHM 3AIMCHIOIOTHCS 32 YCTaBKaMH, IO BUIAIOTHCS BEPXHIM PIBHEM 3 YMOBH
EKCTPEMYMY KPUTEPIO ONTHUMI3aIIi].

Knouosi cnosa: ¢pe3epHi BepcTaTH 3 YHUCIOBUM TMPOTPAMHHUM KEPYBaHHSM,

B1JIMOBA PI’KY4YOTO IHCTPYMEHTY, T1JIBUIIICHHS HaIIMHOCT1, 00’ €KT MPOTrHO3YBaHHS.
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Surface topography is one of the most important factors which affects the
reliability and life of machine elements [1]. It has a structure composed of
microscopic peaks and valleys formed during the manufacturing process and is
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widely present in various engineering practices [2]. Characteristics of tribological
phenomena, like friction and wear, in dry or/and lubricated conditions, depend on
areal surface topographies of sliding surfaces. Although many experimental works
have been carried out on the surface roughness and topography of contact surfaces,
correlations between surface roughness and friction and wear are not yet clearly
defined [3, 4]. Therefore, the aim of the present work was to comprehensive
investigation of the influence of ground surfaces on friction and wear using the
Taguchi method.

The tribological tests were conducted using ball-on-disc tester. The frictional
pairs consist of balls made of 100Cr6 steel with hardness of 62 + 2 HRC co-acted
with a steel discs of 40 = 2 HRC hardness. The disc roughness height, determined by
the Sq parameter (root mean square of the surface) was 0.299 um and other selected
parameters are presented on the Fig. 1. Tests were carried out in dry friction
conditions at an ambient temperature of 20 —22°C. The sliding speeds were: 0.24;
0.48 and 0.72 m/s, the sliding distance: 160, 282 and 404 m, and the normal load 5,
10 and 15 N. The experimental plan according to the Taguchi method included 27
experiments. During tribological tests, wear products were removed from the test
chamber using compressed air. The friction force was recorded during each test,
while after its completion the amount of wear was determined using a white light
interferometer Talysurf CCI Lite.

Sg=0.299 um
Ssk =-0.558
Sktr=4.78
Sp=1.34 ym

Sy =3.30 um

Sz =4.64 ym
Sa=0.223 ym
Sal = 0.00961 mm
Str= 0.0299

Std = 98.5°

Sdg = 0.0854
Sdr=0.362%
Spd = 1304 1/mm?
Spc = 66.8 1/mm

Fig. 1. Isometric view and selected surface topography parameters of tested disc

The measuring area was 3.29 mm x 3.29 mm, the sampling interval in perpendicular
directions was 3.3 um. The measurements of the wear tracks were taken at four
positions 90° apart. Then, the profiles were extracted perpendicularly to the wear
tracks and the wear cross-sectional areas were calculated using TalyMap Gold 6.0
software. The calculation of volumetric wear of the disc according to Equation (1)
was the next step [5].

VD = nds (1)

where: d — diameter of the wear track [mm], s — cross-sectional area of the wear
track [mmz].

Cexuin 3. KOMIPIOTEPHO-IHTETPOBAHI TEXHOJIOI'TT 61
BUPOBHHUIITBA ITPH/TA/(IB.



XXI Misxicnapoona naykoeo-mexuiuna korugepenuia “HPUTA/IOBY/1YBAHHA:
cman i nepcnexkmueu’’, 17-18 mpaensa 2022 poxy, KIII im. I20psa Cikopcoxozo, Kuis, Yxpaina

Fig. 2 shows mean effect plot for S/N ratio for observation of the tested
tribological parameters. From Fig. 2, it is evident that the load was the basic
parameter influencing
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Fig. 2. Mean effect plot for S/N ratio for wear volume (a) and coefficient of friction (b)

the changes in the value of volumetric wear as well as the coefficient of friction. The
influence of the other parameters (sliding speed and sliding distance) was visible only
in the case of volumetric wear tests, while it was marginal in the case of the friction
coefficient tests. The lowest values of volumetric wear were obtained for the
following parameters: v=0.24 m/s; P =5 N; s = 160 m and the lowest values of the
friction coefficient were recorded with the following parameters: v=0.24 m/s; P=5
N; s =282 m.

Key words: surface topography, characteristics of tribological phenomena,

tribological tests.
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JOCJIIJDKEHHA AJITOPUTMY T1OBY IOBU KAPTHU MICHEBOCTI JIA
MOBIJIbHOI POBOTU30BAHOI INTAT®OPMM TP BUKOPUCTAHHI
IHOPAYEPBOHUX I VJIbTPA3BYKOBUX JATUYMKIB
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Ha nanuii yac iHaycTpist aBTOHOMHUX IIaTdopM HalOyla MIMPOKOTO PO3BUTKY.
PosrnsgaeTsest AOCTIKEHHS alrOpUTMY MOOYI0BH KapTH MICIIEBOCTI JIJIs1 MOO1JIBHOT
poOoTu30BaHOi MIaTGOpMU MPU BUKOPUCTAHHI 1H(PpadepBOHUX AAaTyuKiB. PoOOT
NOBUHEH aHaji3yBaTU Ta 3amaM’ sITOBYBaTH KapTy MICLUEBOCTI Ta MapUIpyT s
IPUMIILEHB, JIe Oy/1e 371HCHIOBATH CBOE pOoOOUE 3aB/IaHHS.

Jlns peanmizaniii bOro MUTaHHS BUKOPHUCTOBYEThCS anroput™ SLLAM Ha OoCHOBI
GUIBTPY 4YACTMHOK [IJI1 HA3eMHOTr0 MOOUIBHOrO po0OoTa, 110 BUKOPHUCTOBYE
yJIbTPA3BYKOBI JATYMKK TUCTAHIIT Ta MOJIEIIO€E ioro podoty [1].

PoGoTy HEOOXiTHO B KOXXEH MOMEHT 4Yacy 3HAaTU CBOE MICII€3HAXOJ/KCHHS, a
TaKO MOCTYIOBO CKaHyBaTH IMPOCTIP 3a JIONOMOTOK CEHCOPIB, CKJIAAI04M KapTy
MicIieBOCTi. SIKIo poOOT MpoDhKmKae Mo Tid 00JacTi MPUMINICHHS, Ky BiH BXKe
BIJICKaHYBaB, B11I0yBaeThCs 3BipKa. B pe3ynprari, SKIIO anapaT po3yMie€, 10 MOTOYHI
MOKAa3aHHsA OJOMETpli He BIANOBINAIOTH TMOKAa3aHHAM KapTH, BiAOyBaeThCA
KOpUTyBaHHS. Y SIKOCTI JaJeKOMIpIB MH 3allpONOHYEMO BHUKOPHCTOBYBATH
1H(pauepBOHi Ta yIbTPA3BYKOBI JaTYUKH [2].

Bukopucraemo ynbTpasBykoBuii gatuuk hc-sr04 (1.7$), ta indpadepBoHmii
natunk L.M393 (1$). Tlpukpinumo iX Ha CEpBONPHUBIJ, TakK 100 BOHH MOTJIH
oOepratucs Ha 90 rpagyciB y miomuHi XY, 1 po3TallyeMO iX, SIK [OKAa3aHO Ha
pucynky 1. Ilel miaxim A03BOJISIE HAM IMOBHICTIO CKaHYBAaTH BCIO TEPUTOPIIO, 3a
PaxyHOK JIBOX JIATYMKIB, sIKI MOKYTb 00€pTaThCs 3a I0MOMOT00 CEPBOMPUBO/IIB.

Jnst  monentoBaHHS ~— poOOTH  aNTOPUTMY  BUKOPUCTAEMO  CEpPEIOBUIIIE
mozentoBanHsl V-REP. Ha pucynky 2 300pakeHa kapTa Mepemnko/.

Ha pucynky 3 npencraBiieHUid O4iKyBaHUN PE3ybTaT pOOOTH MPOrpaMH KapTH
Ta BHU3HAYEHHS IIOJIOKEHHS po0OTa 3 BUKOPUCTAHHAM JAaHUX, OJAEPKYBaHUX 3
YIBTPA3BYKOBUX JTATYUKIB.
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