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Po3pobiiena Teopist MeToy BUIpOOyBaHb MACTHIIEHUX MaTtepiajliB JUlsl JOCIIUKEHHSI 3HOCOCTIHKUX BIIaCTHBOCTEH
Ha OCHOBI YOTHPHKYJIBKOBOI CXeMH BHIPOOYBaHb. B 0CHOBY MeTony mokiajgeHa Oe3po3MipHa 3aKOHOMIPHICTh 3HOLIYBaHHI
Bijt 6a30BOro (hakropa KOHTAKTHOrO THCKY. B pesynbrati po3s 3Ky 00epHEHOI 3HOCO KOHTAKTHOI 3a/1a4i OTPUMaHi 3aJIC)KHO-
CTi JUIS PO3paxyHKy IapaMeTpiB MOJIEN 3HOLIYBaHHA 33 €KCIIEPUMEHTAIbHUMU JaHuMU. [IpoBeneHi BUIpoOyBaHHS 3a cXe-
MOIO YOTHPHKYJIBKOBOI MipaMiau iHaycTpiansHoro mactuia 1-40 3 no6aBkamu anTudpuKLiiiHOI criemiansHol mpucanku Jd.
[pucanka nomaBanack pizHOI KOHIEHTparii. Pe3ynpraTi peanizallii 3arpornoHOBaHOr0 METOy 0OpOOKH pe3yJbTaTiB BUIIPO-
OyBaHb J103BOJIMJIM BCTAHOBUTH ONTUMAJIbHE 3HAUCHHS BMICTY IPHUCAJIKU 32 KpUTEpieM MiHiMi3alii 3Hocy.

KoarouoBi ciioBa: BUnpoOyBaHHs1, 3HOC, MOJIENb 3HOIITYBAHHS, YOTUPHUKYJIHKOBA ipaMi/ia, MPUCAIKOBI MaTepiay.
ITocTanoBka 3amaui

BusnauaneHy ponb y BHOOpI Merona J1abOpaTOpHHX BHIPOOYBaHb Ma€ I'€OMETPis KOHTAKTYIOUHX
eJIEeMEHTIB. | eOMeTpUUHI CXeMH CHCTeMaTH30BaHi 1 HaBeJEeHI B HAYKOBIi siTepaTypi 1 Oaratbox craHmaprax. Y
OLIBIIOCTI BUIAJKIB  JUIS BIIOMUX CXEM BUIIPOOYBaHb HEMAaE PO3PAXYHKOBHX 3aJIEKHOCTEH JJIsi BU3HAUCHHS
rapameTpiB KOHTAKTYBaHHsI IS TOCHI/PKYBAaHHUX 3pa3KiB. BicyTHICTh JaHUX NPO TakWii BU3HAYAIBHUHN (akTop
BUIIPOOYBaHb POOJISATH PE3YNILTATH OLIHOYHHMH, SK HANPHKIAJ, JUIsl YOTUPUKYIbKoBOi cxemu 3a [OCT 9490-
75. B Hammx pobotax [1] BupimryeTbest 1l mpoOieMu Ui pi3HUX CXeM i yMOB BHIPOOyBaHb. B maHiit po6oTi
PO3BHMHEHHMI METOJl MaTEMaTUYHOTO OMHUCY Mpolecy BUIPOOyBaHb st 6e3p0o3MipHOi (GopMH 3aKOHOMIPHOCTI
3HOUIYBAaHHS 1 IPEJCTAaBIICHHS PE3YNIbTAaTiB BHUIIPOOYBaHb AlPOKCHMYIOUYOIO CTEIIEHEBOIO (YHKIlE€0 Ha 0asi
BUIIPOOYBaHb NPUCATOK 10 MACTHIILHUX MaTepialiB 32 YOTHPHKYIHKOBOIO CXEMOIO.

TeopernuHi cniBiqHOIEHHS

I[J'If[ OHiHKI/I BCTAHOBJICHOT'O 3HOINYBAHHS 3a YOTUPHOXKYJIbKOBOIO CXEMOIO HpHﬁMeMO MOJECIIb Yy BUTJIA-

. . . . . S
1 3aJICKHOCT1 1THTCHCUBHOCT1 3HOLTYBAHHA Bl 663p03M1pHOFO napaMeTpa HaBaHTa>XCHHA W -—.

HB

du ®S 0
—_ W_K ;

ds  "&HBg ' @
ne S — Tuck y kontakti, MI1a;

HB — tBepaicts 3a Bpinennem, MIla;

U,, — 7iHilfiHe 3HOIIYBaHHA HIDKHIX KyJb, M;

S — mwIAX TepTA AN HUKHIX KyIbOK, M;

Ky, M — mapamerpyu 3akoHOMIPHOCTI 3HOIIYBaHHSL.

[TpuitHABIIM TPUITYIIIEHHST IPO PIBHOMIPHUI PO3MOJII KOHTAKTHUX THCKIB 32 IUIOIIAJKOK KOHTAKTY,
YMOBY pPiBHOBAard B KOHTAKTI CIIOJy4€HUX KYJIbOK MOXKHA MPEICTAaBUTH y BUTJISII:

le , @
pa

ze Ql — CHJIa, 1110 JIi€ TI0 HOpMaJli 0 KOJKHOT HW)KHBOI KYJIBbKH,

S =

a — paziyc KpyroBoi IUIOMAAKA KOHTAKTY CIHONYYEHHUX KYJIbOK.
Cuna Q, BupakaeTbes Yepes 3aralibHy CHILy, Ka i€ Ha BEPXHIO KYJIbKY:

Q, =0,4082Q. ©)
3B'a30k 3H0Cy U, i po3Mipy IIOIAJKH KOHTAKTy & IIPU 3HOMIYBAHHI HMKHIX KyJIbOK BU3HAYAEThCS

3aJIeKHO BiJI pajiyca IUIOLIa KK KOHTaKTy & Ta [UISXHU TepPTsi:
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4, (S) =%. @

Hexaii ekcriepuMeHTa bHa 3aJIeXKHICTh pajiycy KpyroBol IUIOMIaIKH KOHTAKTY BiJ| ILIAXY TEpTs Npe-
CTaBJICHA Y BUTJISIII CTEIIEHEBOT alpoOKCUMAIIii:

a(S)=cs’, 5)
ne C,b — napamerpu anpokcuMarii 3a pe3y/IbTaTaMu BUIPOOYBaHb.
Iarerpyroun Bupas (1), orpumMaemo iHTErpaIbHy GOPMY MOIENI 3HOLTYBAHHS KYIIbOK:

. S®s 0
U (S)=K,, Sy (S)as. ©)

[MincraBnsroun B JiBYy YacTUHY piBHsHHA (6) BUpa3 i 3HOCY 4Yepe3 pajiyc IUIOMIAJKUA KOHTAKTY, a B
npaBy — Bupas (2) Ju1si KOHTAKTHOT'O THCKY, OTPUMA€EMO:

a(s) _, e Q 061U
=Ky sra=——u dS, ©
2R o eePa (S)QHBCI
a60 3 ypaxysanHusM Bupasy (5) micis iHTErpyBaHHS MO HUIAXY TEPTS MAEMO:
CZst B K & Ql 9m Sl- 2bm
R "E&pHBg 1- 2om’

3 yMOBH 31ilicHeHHOCTI piBHAHHS (8) mpu Oyab-sakux S cmimye:

(8)

2b =1- 2bm, ©)
3BIIKH
1- 2b
m=——. (20)
2b
Jlst 3Haxomwkenns koedinienta K, ckopucraemocs pisastausM (8).
b C2m+2 @H B 9m

(11)

K, =X __ Q.
R §£Q 5
PesyanTaTu BUNPOOYBaHL

Buxigni mani: R =R, =635 mv; Q=3120 xr; n=950 o06/xB; TpuBanicts BUIpoOyBaHb
t =120 xs; HB =190 H/mm’.

PesynpTaTn BUnpoOyBaHb NMpeAcTaBicHi B Ta0. 1.

Tabmuus 1
PesyabraTi BHIPOOyBaHb
t,xs 15 | 30 | 60 | 90 | 120
THII [IPUCAJIKH a, MM
Yucre macio [-40A 0,275 |0,3625 | 0,4 ]0,4125 /10,4335
JAP —11(0,1 %) 0,21 | 0,262 | 0,295 | 0,308 | 0,315
AP -11(05%) (0,187 10,238 | 0,27 | 0,282 | 0,3
AP —11 (1 %) 0,138 | 0,18 | 0,22 | 0,229 | 0,24
AP -11(22%) |0,168 | 0,216 | 0,245 | 0,253 | 0,265
BusHauaemo nuwsix teprst B Momentu ty, t,, t, 3a popmymoro:
S =2prnx;
Tabmuus 2

Pe3ynbTaTi po3paxyHKiB ILISIXIB TepTH

t,xs 15 30 60 90 120
S, mm | 3,2828-10° | 6,5656 - 10° | 1,3131 - 10° | 1,9697 - 10° | 2,6262 - 10°
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Puc. 1 —I'padiuna inTepnperanis pe3yjibTariB BUNIpodyBaHb

Hexaii excriepiMeHTaIbHA 3AISKHICTh PAJiycy KPYroBOl IUIOMIAJAKHA KOHTAKTY Bifl IUISAXY TEPTS Mpe-
craniena y Bursii (5).

Bu3sHauaeMo mapaMeTpH ampoKCHMYIouoi 3anexHocti ¢ i D 3 rpadika 3a nporpamoro Exce i 3anocu-
MO 3Ha4YeHHs 210 Tadu. 3.

Tabmurs 3
IMapameTpu anpoKCUMYI040i 3J1€KHOCTI

Tun . _ 0 _ 0 _ 0 _ 0
e 140 | 10 ~11(0,1%) | 1P ~11(0,5%) | AP~ 11(1%) | I ~11(2.2%)
b 0,1956 0,1596 0,1749 0,1623 0,1623
C 0,0246 0,03 0,0222 0,0208 0,0216

Busnauaemo HaBaHTa)KEHHS Ql , 1O I[i€ Ha KOXXHY KYJIbKY:

Q, =0,4082>Q = 0,4082x3120 =1,274 «r.
BusHauaeMo mapaMeTpH MOJIeNi 3HOIIYBaHHS [T MaTepiany Kyabku 3a gpopmysaamu (10 - 11).
Bu3HauaeMO iHTCHCHBHICTH 3HOIIYBaHHS TPH OJHAKOBOMY 3HAYEHHI KOHTAKTHOIO
S =50 H/mm? 3a popmyioro (1) i pe3yabTaTi 3aHOCHMO B Ta6II. 4.

TUCKY

Tab6murs 4
Pe3yabTaT po3paxyHkiB napaMeTpiB MojeJi i iHTeHCHBHOCTI 3HOLYBaHHS

Tun mactuna 1-40 JDd —-11(0,1%) | JD —11(0,5%) | AP —11 (1%) | AD —11 (2,2 %)
m 3,11 4,26 3,72 4,16 3,91
Ky 5697810 | 6,1766-10™" | 2,2402-10™ [1,9926-10" | 7,9028- 107
| 8,936-10" | 2,0777-10" | 15664 107 [7,7034-10" | 4,2531.-10™
BucHoBok
IIpencraBneHa  po3paxyHKOBO-CKCIIEPHMMEHTAIbHA ~ METOMWKA  JO3BOJNIMJIA  KUIBKICHO — OI[IHUTH

eheKTHBHICTh MPUCATKOBUX MaTepialiB 32 KPUTEPiEM 3HOIIYBAHHS. 30KpeMa, B JAHOMY BUMAKY Ul TIPHCAIKH
J1®-11 naiiBuIry 3HOCOCTIHKICTh MOKA3aJI0 MACTUIIO 3 KOHIEHTpallieto npucaaku 1 %.
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Dykha O.V., Bilyk A.P., Petruk R.V. A test of optimum content of the special additiveistoindustrial oil.

Developed theory of method of tests of lubricating materids for research of wearproof properties on basis four
balls chart of tests. In basis of method dimensionless conformity to law is fixed wear from the base factor of contact pressure.
As aresult of decision of reverse wear- contact task the got dependences are for the calculation of parameters of model of
wear from experimentd data. Conducted tests on a chart four - ball pyramid of industrial oil of I-40 with additions of the an-
tiwear special additive of DF. An additive was added different concentration. The results of realization of the offered method
of treatment of results of tests allowed to set the optimum value of content of additive after the criterion of minimization of

wear.

Keywor ds: test, wear, model of wear, four ball-shaped pyramid, additives.
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