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AHami3 OCTaHHIX IOCTIKeHb 1 myOmikarii. [TutaHHO e)EeKTHBHOCTI 3MallyBaILHOTO TPOLIECY MPH
BUKOPUCTAaHHI MiHEpaJbHUX OJHMB NPUCBSYEHI poboTH Oarathox BueHux: Paiiko M.B., Bennens €.C.,
lapkynosa JI.H., Imutpnuenka M.®., MuaanakanoBa P.I"., Mikocsaunk O.0O., Ta iHmI.

Jl1st BCTaHOBJICHHST MEXaHI3MiB TPOTiKaHHS TPUOOIOTIYHIX POIIECIiB Ta BUABICHHS PIBHS B3a€MOJIii
MK (akTropamu, SKi BIUIMBAIOTh HA JWHAMIKY iX 3MiHH, HEOOXiTHO BHKOPUCTaHHS eMIIpUYHOI
MaTeMaTHYHOI MOJEN, SfKa J03BOJSE€ TOYHO ONKMCATH SIBUIIA, IO HPOTIKAIOTH B 00 €KTi, Ta JOMYyCKae
EKCTPaIoJIAII0 B TOYKH (DAKTOPHOTO MPOCTOPY, A€ HEMOXKIMBO OE3MOCEPEIHE CIIOCTEPSIKCHHS ITUX
nporeciB. [TokpokoBa MHOXXHHHA PErpecisi € CTAaTUCTUYHAM METOJIOM aHajli3y 3BSI3KY MIiX 3aJIe)KHOIO
3MIHHOIO J 1 MHOXXMHOIO 3MIHHHUX (Xj, X2,...X,), @ TAKOX CIY>KUTb Ui BHOOPY HE3aJIeKHUX 3MIHHUX Y
MOpsAKYy 1XHBOI 3HaumMocti. lleli MeTon peamizye B HaWOIBII TPOCTOMY BapiaHTI CTPYKTYPHY
IMeHTU(IKAIIO, OCKUTEKH 3 ISIKOTO 33IaH0T MHOKHMHH PETPECUBHUX 3aJICKHOCTEH BUOMPAETHCS €IMHA, KA
HalKpalle BiAMoBia€ eKCIEPUMEHTAIBHIM JaHUM.

Buxnanenns HeBupimeHUX muTaHb. J[s 3a0e3medeHHs] BUCOKOT HamiiHOCTI 00iaHaHHSI HEOOXiTHO
OTpUMYBaTH iHGOPMAIIO MPO CTaH MEXaHi3My B pealbHOMY MacmTabi gacy. MacTWIbHHMIA MaTrepian €
HocieM Takoi iH(opMarlii, a Horo mapameTpu XapakTepu3yrTh MPOIIECH, IO BiIOYBAIOTHCS B TPHOOCUCTEMI.
Ha ocHOBI Hammx AOCHiKeHb NpPO €QEKTUBHICTH MAcTWJIBHOI JAii PpI3HUX 3a eKCIUTyaTaliifHuMHU
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XapaKTEePUCTUKAMH MACTHJIBHAX MaTepiajiB CBIMUUTH KiHETHKA (DOPMYyBaHHS TOBIIMHU MAaCTHJIBHOTO IIapy
B IEHTpaJbHId 30HI KOHTakTy. CaMe 3a 3MIiHOIO JAaHOTO MapaMeTpy MOXKIMBO CIPOTHO3YBATH PEKUM
MaCTWJIBHOI JIii B KOHTAKTi, HepeXiZi TPHOOCUCTEMH A0 PEeXXUMY 3ailaHHA, 3MiHY PEOJIOTIYHHUX BJIACTHBOCTEH
ollmBH — (DaKTOPIB, AKi BU3HAYAIOTH JOBIOBIYHICTH BY3JIiB TepTs. B TpuOOMEXaHIYHUX CHCTEMaX PEXUM
MAallleHHS 3aJIeXHuTh Bil OaratoakTOpHOTO BIUIMBY Ta B3a€MOJIl eKCIUTyaTalifHWX (HaBaHTa)KECHHS,
LIBHJKICTh, TEMIIEPATypa) 1 KOHCTPYKLIHHUX (THII METaly, MACTWIBHUI MaTepiall) mapaMeTpis.

Ha cyvacHomy eTami po3BUTKY MPOrpaMHHUX 3aC00iB Ta BUKOPHCTAaHHA O0UYMCITIOBAJIBHAX CXEM aHAaJi3
0araToBUMIpHUX CTATHCTHYHUX NAaHUX y OUTBIIIOCTI BUMAAKIB JO3BOJISIE: 3HAXOIUTH IHTEHCUBHICTD 3B'S3KY
MK 3MIHHUMH (METOJIM KOPEJALii), 0ep>KyBaTH aHATITUYHY (OpMY 3B'I3KY (METOIH perpecii) i BU3HAYATH
(hakTopH, 110 TOPOKYIOTH 1IeH 3B'A30K (TeOpist Ta MeTOAM (PAKTOPHOTO aHATI3y).

ITocTtanoBka 3aBmaHHs. Bu3HaueHHS OMIHKKA e()EKTHBHOCTI 3MAallyBaJlbHOTO TIPOIECy IpH
BUKOPHUCTaHHI MiHepallbHOI MOTOPHOT oiMBU 15w40 3 METOI NMPOTHO3YBaHHS PEKHUMY MacTHIIBHOL Jii B
KOHTakTi. JlocmiJpkeHHsT MPOBOAMJIMCH NPU KOHTAKTHUX Hampyrax 251,5; 316,9; 362,7 MIla B ymoBax
MIOCTYIIOBOTO 301bIICHHSI CyMapHOi IIBUAKOCTI koueHHS (Big O mo 3,3 m/c) 3 mpokoB3yBaHHsIM 15%.
ToBIMHA MACTHIILHOTO MaTepialy BU3HAYaJIaCh METOJOM ONTHYHOI IHTep(EepEHIIii.

BuknaneHHs ocHOBHOro marepiaiy. 3a olepKaHUMH EMIIIPUYHIMH AaHUMHU 100 MAacTWUIIBHOL Aii B
KOHTAaKTi IpU BUKOPHCTaHHI MiHepanbHOI MOTOpHOI onuBH 15w40 3 nmpucankamu Ta 100aBKaMu CTBOpEHa
EeMITIpUYHA MaTeMaTHIHA MOJENb OIliHKHA €(heKTHBHOCTI 3MAIlyBaJLHOTO MPOIIECY. 3apOIIOHOBaHA MOJIETh
BKJIIOUA€ PpIBHSHHS MHOXXWHHOI perpecii, ojepkaHi Ha OCHOBi aHami3y 3B’S3Ky 0araTOBHMIipHHX
CTaTHCTUYHUX JTAHUX MK 3aJIe)KHOIO 3MIHHOKO (y) Ta MHOKUHOFO 3MIHHUX (X{, X2,..., Xp).

B sxocri 3anexHoi 3MiHHOI Oyna obOpaHa: hy — (akTH4YHA TOBIIMHA B LEHTPAJIBHINA 30HI KOHTaKTY.
He3anexxHuMu 3MIHHUMU SIBJISIBCS HACTYIHMI HaOIp perpecopis: t (T) — HaIpyTa 3CyBy MacTHIILHOTO IIapy,
MIla; u (f) — xoedimienT TepTs; v (Y) — IpajieHT MBHIKOCTI 3CYBY, C ' W (Neg) — €pexTHBHA B’A3KICTh B
koHTakTi, Ia'c; z (Vi) — WBHAKiCTs KoB3aHHs; r (T) — 06’eMHa Temmeparypa ommm, 'C; q (N) —
HaBaHTA)XEHHs B KOHTaKTi, H.

I[Ipu 00Opobui ekcrnepuMEeHTANBPHUX MapamMeTpiB Oylu ofepkaHi pIBHAHHS perpecii, mio
XapaKTEePU3YIOThCSI BUCOKOIO SIKICTIO allpOKCUMALlii, 3T1JHO SIKUX TOBIIMHA MAaCTHJIBHOTO LIApy 3aJ€KUTh Bif
HACTyITHHUX ITapaMeTpiB:

hy = f (ned, 1, T, N,) — 3a piBHAHHAM perpecii niHiliHOT Mozeni.
Jliniitaa mozens: hn= —27.174 + 1.5196'w + 4.3520 - t—0.17721'r + 6.3680°q

hy = f Mep'N; Nep T Mey T"T°Y) - 32 piBHAHHAM perpecii HeMiHIHHOT MOJEII.

Hemniniitra monens: h,=40.85399 + 0.066966 w'q + 6.7332'w'r — 0.00026901 'w'r't'v

hy 107,
0.5 =
—d
0,4 4.7—‘./
4.;%
0,3 ——
=]
0,2
’ X
]
0,1
0
0,138 0,156 0,26 0,302 0,39 0,441 0,631 0,727 0,788 0,857 0,9 0,917 0,96
—— 15w40(excriepuMeHTaIbHA) —8— | 5w40(po3paxyHkoBa)Vy ,m/c
Pucynok 1 — ExkcnepuMeHTansHa i TeOpeTHYHA KPWBI 3MIHH TOBIIMHH MAaCTHJIBHOTO Imapy h i3

3pOCTaHHAM IIBHIKOCTI KOUEHHS Vsgou HPH JOTHYHIN HANPY3l Omax = 251,5MIla (t, = 20°C) mpm
BUKOPHCTAaHHI MOTOPHOI OJIMBY (JIiHIHHA MOJIENb)
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h[ﬁ x107% m
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0,1

0

0,14 0,16 0,26 0,3 0,39 0,44 0,63 0,73 0,79 0,86 0,9 0,92 0,96
—o— 15w40(exkcniepumenTanpHa) —8— 15w40(po3paxyHKoBa) M/C
Ykou’
Pucynok 2 — ExcnepuMeHTanbHa i TeOpeTHYHA KPHBI 3MiHM TOBLIMHM MacTWJIBHOrO mapy h i3

3pOCTaHHSM MIBUIKOCTI KOYEHHS Vyoq NPU JOTHYHIA HAIMPY3l Ope = 251,5MIla (t, = 20°C) npm
BHKOPHCTAaHHI MOTOPHOI OJTMBH (HEJiHIHA MOJIEIh)

hy % 10°%, m
0,4
=" |
=
0,3 =
=¥ |
0,2
l-———-l/
0,1
0
0,138 0,182 0,26 0,303 0,433 0,485 0,649 0,692 0,779 0,865
—— | 5w40(excriepMeHTaIbHA) —8— | 5w40(po3paxyHk( Vs, ,M/C
Pucynok 3 — ExcnepumeHTanbHa 1 TeOpeTHYHA KPHBI 3MiHM TOBIIMHHM MAaCTHJIBHOTO mmapy h i3

3pPOCTaHHAM IMBHIKOCTI KOUEHHS Vsgou HPH JOTHYHIN HANPY3l Omax = 362,7MIla (t, = 70°C) mpm
BUKOPHCTAaHHI MOTOPHOI OJIMBY (JIiHIHHA MOJIENb)

hy x107°, u
0,4
_—"
|
0,3 - =
|
0,2
D /-,
.————l/
0,1
0
0,138 0,182 0,26 0,303 0,433 0,485 0,649 0,692 0,779 0,865
—— 15w40(excriepuMenTanpHa) —8— 15w40(po3paxyHKOBa) Vi M/ €
Pucynok 4 — ExcnepuMeHTanbHa i TEOpeTHYHA KPHBI 3MiHM TOBLIMHM MacTWJIBbHOrO mapy h i3

3pOCTaHHSM MIBUIKOCTI KOYEHHS Vyoq NPU JOTHYHIA HAIMPY3l Ope = 362,7MlIla (t, = 70°C) npm
BHKOPHCTAaHHI MOTOPHOI OJTMBH (HEJiHIHA MOJIEIH)
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Ha mizmcraBi ofepkaHWX pPIBHSHD 3HAYMMHMH TPHOOTEXHIYHUMHU ITapaMeTpaMH, sSKi BU3HAYAIOTH
IUHaMIKy (OpMYBaHHS TOBIIMHU MACTHJIBHOTO IIApy, € HACTYIHI YHHHHMKH: PEOJIOTIUHI XapaKTepHUCTUKU
onuBH (epeKTUBHA B'A3KICTH B KOHTAKTi, TPali€HT MIBUAKOCTI 3CYyBY 1 HaIllpyra 3CyBy MacTHJIBHOTO LIapy),
TeMIeparypa, CyMapHa IIBHIKICTh KOUCHHS, HAaBAHTAXXCHHS B KOHTAKTI.

AJZIeKBaTHICTb CTBOPEHOT MOJIeNI mepeBipsun 3a kputepismu @imepa ta CThiofeHTa, KoedilieHTaMu
MHOXHHHOI Kopessuii, perpecii Ta CKB perpecii nmpu goBipuomy intepsaii 0,95.

KopucTyrounchk opepKaHUMHU DPIBHSHHAMH MOKJIMBO Ha CTajii NMPOEKTyBaHHS BH3HAYaTH 3MiHH
TPUOOTEXHIYHUX TIapaMeTPiB MEXaHi3MIB 3 TOYKOBOIO (POPMOIO KOHTAKTY B 3aJICKHOCTI BiJ] MAaCTHILHOTO
MaTepiaiy, 10 3HaYHO MiJBUIIUTh HAIIHHICTh TPHOOMEXaHIYHOT cucTeMu (pHc. S5, 6).

TOBLHHA SMALYEAIEHOTD LIEY, MEM

TpaiesT IEHAKOCT] SCYEY, o] Hanpyra scyey Macmasoro mrapy, MTla

Pucynok 5 — 3anexHicTh TOBIMHM h MAacTHIBHOTO IApy BiJ Tpaji€HTa MIBHIKOCTI Y 3CYBY Ta
HaNpyTH 3CyBY MacTUJILHOTO ILApy T

£

Tenmepatypa, “C

Ederriena g aamcTe, [ac

Pucynok 6 — 3anexHicTb e(eKTHBHOI B’S3KOCTI 1 Big 00’€MHOI TeMmrepaTypu OJUBH t, Ta
HaBaHTA)XKEHHS B KOHTaKTi N
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B po3pobmeniit MareMaTHIHIN MOAEN BiTHOCHO MAaCTHIJIBHOI 31aTHOCTI onmBH 15W40 HakOuTBIITi
BIUIMB Ha JWHAMIKy YTBOPCHHS TOBIIMHU MACTHJIBHOIO IIAPY NPH IyCKOBUX HIBUIKOCTSAX KOYEHHS Mae
e(heKTHBHA B’ SI3KICTh B KOHTAKTI — MHOXXUHHHUH KOES(III€EHT KOPEJAIil Mpy BKIFOUEHHI JAHOTO perpecopa B
oTpuMaHe piBHAHHA ckiaagae 0,8912. Ha ocHOBI OTpHMaHUX €KCIIEPUMEHTATBHIX JAHUX 3MiHA e(DEeKTHBHOI
B’SI3KOCTI B KOHTAKTI KOPEIOE B HAWOIIBIIOMY CTYTICHI 31 3MIiHOIO TeMIiepaTypu (Koe(dillieHT KOpemsIii —
0,7579) i tucky (xoedimient kopensamii +0,8326). HeoOximHO BiAMITHTH, L0 HE3aJISKHO BiJ (Hi3MKO-
XIMIYHOTO CKJIQAy 1HIIMX AOCIHIIKYBaHUX TPYI OJUB JaHi KOe(il[ieHTH BiAPI3HIIOTHCS, B CEpelHbOMY, Ha
10%.

BHCHOBOK Ta MepcrieKTHBH MOJANBIINX PO3BIIOK. BUMiproBaHHS TOBIIMHM MAaCTHJIBHOTO MIapy B
KOHTaKTI TepTs MPOBOAWIOCH iHTEp(HEPEHIIIHHUM METOIOM, IO JO3BOJHIIO HaWHOUIbIl OOIPYHTOBAHO
IrdepeHIiloBaTH MACTHIBHI MaTepiajld 3a PEoJIOTIYHUMH O3HAaKaMH Ta BHSBUTH KiHETUYHY 3aJICXKHICTh
(opMyBaHHS TOBIIMHHM MACTHJILHOTO IIapy BiJ Takux (aKToOpiB, SK: HABaHTAXCHHS, UIBHIKICTb,
Temreparypa, pismko — XIMIUHUIA CKIax JOCHIIKEHOr0 MacTHIILHOrO Marepiany. CTBOpeHa eMImiphyHa
MatemaTuyHa enactorinpoguHamiuyHa (EI'J[) — Monmensp MaiieHHS TOYKOBOTO KOHTAKTy, SKa Ja€ 3MOTY
MOJICITIOBATH PO3MOJUI TOBHIMHM MACTWIBHOTO WIapy B LEHTPalbHIM 30HI KOHTaKTYy B IIHPOKHX
LIBUIKICHUX, TEMIIEpaTypHUX Ta HaBaHTaXyBaJbHHUX Jiala3oHaX B 3aJIKHOCTI B PEOJOTIYHHX
BJIACTUBOCTEH MAaCTWIBHUX MaTepianiB. IlinTBepakeHi NOCTOBIPHICTH 1 aleKBAaTHICTH CTBOPEHHOI MoAemi
MOXYTh 3a0e3neyuTH i BUKOPUCTAHHS MJIs ONEpPAaTUBHOI OIIHKM Mpane3faTHOCTI OJNMBH 1 CTaHy
TpubOCHCTEMH B LiJIOMY. 30KpeMa, MOJeNb CTBOpPEHA AJsl A1arHOCTHMKH MOTOPHHX, TPAHCMICIHHHMX OJIUB,
OJIMB JUIA aBTOMAaTHYHHUX KOPOOOK Iepeaad 1 By3JiB TePTA, 3 TOUYKOBOIO ()OPMOIO KOHTAKTY (OMOPH KOUEHHS,
3yOuacTi mepenaui).
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PE®EPAT

Omurpryenko M.®. Ominka e(eKTHBHOCTI 3MallyBajJbHOTO TIPOLECY TIPH BHKOPHCTAaHHI
MiHepaiabHux ojuB / M.®. JImurpuuenko, O.M. binskosuy, A.M. Capuyk, 10.0. Typuus, O.l. Ky,
B.I. Jlizanens // Bicauk HamionansHoro tpancnoptHoro yHiBepcutetry. — K. : HTY, 2014. — Bum. 29.

B crarti mpencraBiieHi pe3yJdbTaTH JOCHIPKEHHS JUIS BHU3HAUEHHS OIIHKH C(QEKTUBHOCTI
3MalllyBaJIbHOTO TMPOIECY IPH BHUKOPUCTAHHI MiHepaibHOI MOTOpHOI omuBH 15w40. JlocmimkeHHs
MPOBOAMINCH NMPU KOHTAaKTHUX Hampyrax 251,5; 316,9; 362,7 MIla B ymoBax HOCTYNOBOTO 30UIBIICHHS
cymapHoi mmBHIKOCTI kouyeHHs (Big O mo 3,3 m/c) 3 mpokoB3yBaHHsSM 15%. TOBIIMHA MacCTHUIBHOTO
MaTepialy BU3HAYaIaCh METOIOM ONTHYHOI IHTep(EepEeHIIil.

OO6'exT pmocmigkeHHs — KiHeTHKa (opMyBaHHS TOBIIMHM MACTHJIBHOTO LIapy B LEHTPaJbHIM 30HI
KOHTaKTYy.

Metoro poOOTH SIBISUIOCH BU3HAYEHHSI OLIHKM €(EKTHBHOCTI 3MAallyBajbHOTO IMpOLECy MpH
BUKOPHUCTaHHI MiHepabHOI MOTOpHOT onuBHU 15w40.

Meton OOCHiKeHHS — eKCIIepUMEHTalbHE BHU3HAUEHHS MACTHJIBHOI Aii B KOHTAKTI MiHEpaJlbHOI
MoOTOpHOI oimBH 15w40 3 mpucagkamu Ta 1o0aBKaMHu 3a IOTMIOMOT0I0 iHTEp(EPEHIIHHOTO METOY .

3a oepKaHUMH EMITIPUYHUMH JAHUMH MO0 MacTUIbHOI Jii B KOHTAKTI MPH BUKOPHUCTaHHI
MiHepabHOi MOTOpHOI onmBH 15w40 3 mpucagkamu Ta A00aBKaMu CTBOPEHA EMIIipMYHA MaTeMaTHYHa
MOJieh OIIHKA €(eKTHBHOCTI 3MallyBaJIBHOTO NpOIEeCy. 3almpornoHOBaHa MOENb BKIIOYAE PIBHSIHHS
MHOXHHHOI perpecii, oJiep»aHi Ha OCHOBI aHami3y 3B 3Ky 0araTOBHMIpHMX CTaTUCTHYHUX ITaHUX MiXK
3aJIe)KHOI0 3MIHHOKO (y) Ta MHOKUHOFO 3MIHHHX (X|, X2,..., Xp)-

B sxocTi 3anexHoi 3MiHHOT Oyna oOpaHa: hy — (akTHUHA TOBIUMHA B LIEHTPAIbHIN 30HI KOHTAKTY.
HezanexxHumu 3MiHHUMU SIBIISIBCS HACTYIHHI HaOip perpecopis: t (T) — HampyTa 3CyBY MacTHILHOTO IIapy,
MIla; u (f) — xoedirieHT Tepts; v (Y) — FpagieHT MBHAKOCTI 3CYBY, ¢ W (Nep) — €exTHBHA B’SA3KICTH B
koHTakTi, Ia'c; z (Vi) — WBHAKicTs KoB3aHHs; r (T) — 06’emHa Temmeparypa ommu, 'C; q (N) —
HaBaHTa)XEHHS B KOHTaKTi, H.

B po3po0brewniit Moneni BiTHOCHO MacCTHJIBHOI 3[aTHOCTI OJIMBYA HAWOIMBININK BIUIMB HA NWHAMIKY
YTBOPEHHS TOBIIMHU MACTHJIBHOTO IIApy MPH MYCKOBUX MIBHAKOCTSIX KOYEHHS Mae e(heKTHBHA B’SI3KIiCTh B
KOHTaKTI — MHOKMHHHMA KOe(]iIieHT KopesIii mpHu BKIIOYCHHI JaHOTO perpecopa B OTpUMAaHE PiBHSIHHS
ckiagae 0,8912. Ha ocHOBI OTpHMaHUX EKCIIEPUMEHTANBHIX NaHUX 3MiHa e(heKTHBHOI B’S3KOCTI B KOHTAKTIi
KOpETIoE B HAMOUTBIIIOMY CTyIIEHI 31 3MiHOIO TeMmrirepaTypu (koedimieHT kopensii - 0,7579) i Tucky
(xoedimient kopemsmii +0,8326). HeoOXimHO BIAMITHTH, IO HE3AICKHO Bil (PI3UKO-XIMIYHOTO CKIAIy
IHIIAX JIOCHIPKYBAaHUX TPyH ONHMB JaHi Koe(]imieHTH BiApI3HAIOTBECA, B cepenHboMy, Ha 10%.
Kopucryrounce omepkaHUMH pIBHSHHSMH MOXJIMBO Ha CTalii TNPOEKTyBaHHS BH3HAYaTH 3MiHU
TPUOOTEXHIYHUX TapaMeTPiB MEXaHi3MiB 3 TOYKOBOIO (POPMOIO KOHTAKTY B 3aJIC)KHOCTI BiJ] MACTHIILHOTO
Marepiany, 10 3HaYHO ITiIBHIINATH HAAIHHICTh TPHOOMEXaHITHOT CHCTEMH.

KJIFOYOBI CJIOBA: TOBHIMHA MACTUJIBHOI'O HIAPY, PEOJIOT'TYHI BJIACTHUBOCTI
OJIVB, EOEKTUBHA B’S3KICTh, KOE®ILIEHT KOPEJIALII, HABAHTAXXEHHS B KOHTAKTI.

ABSTRACT
Dmitrichenko N.F., Bilyakovich O.N., Savchuk A.N., Turitsa Y.A., Kushch A.lL, Lizanets V.L
Features of trybomehanichnyh systems in poor lubrication with increasing bulk temperature lubricants.
Visnyk National Transport University. — Kyiv. National Transport University. 2014. — Vol. 29.
In the article the presented results of research for determination of estimation of efficiency of
lubricating process at the use of mineral motor oil 15w40. Researches were conducted at contact tensions
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251,5; 316,9; 362,7 MPa in the conditions of gradual increase of total speed of woobling (from 0 to 3,3 m/s)
with slipping 15%. The thickness of lubricating material was determined the method of optical interference.

The object of study - kinetics of forming of thickness of lubricating layer in the central area of
contact. The purpose of work was determination of estimation of efficiency of lubricating process at the use
of mineral motor oil 15w40.

Research method - experimental determination of lubricating action in the contact of mineral motor
butter 105w40 with additives and additions by an interference method.

The purpose was to study the mechanism of action of the oil and rheological properties of oils in the
temperature range of 20 - 70 ° C in conditions of inadequate lubrication.

From got empiric data in relation to a lubricating action in a contact at the use of motor oil 15w40
with additives and additions the empiric mathematical model of estimation of efficiency of lubricating
process is created. The offered model includes equalizations of multiple regression, connections of
multidimensional statistical information got on the basis of analysis between a dependency variable (y) and
plural of variables (xi, Xa,..., Xy).

As a dependency variable was chosen: hy is an actual thickness in the central area of contact.
Independent variables was the following set of relictions: t (1) is tension of change of lubricating layer, MPa;
u (f) is a coefficient of friction; v (y) is a gradient of speed of change, s '; w (Meg) 1s effective viscidity in a
contact, Pa‘s; z (Viey.) is sliding speed; r (T) is a by volume temperature of oil, °C; q (N) is loading in a
contact, N.

In the developed model concerning lubricating ability of oil most influence on the dynamics of
formation of thickness of lubricating layer at starting speeds of woobling has effective viscidity in a contact —
a plural coefficient of correlation at plugging of this reliction in the got equalization is 0,8912. On the basis
of the experimental findings a change effective viscidity in a contact correlates in a most degree with the
change of temperature (coefficient of correlation - 0,7579) and pressure (coefficient of correlation +0,8326).
It is necessary to mark that regardless of physical and chemical composition of other probed groups of oils
these coefficients differ, on the average, on 10%. Using the got equalizations it is possible on the stage of
planning to determine the changes of tribotekhnicheskikh parameters of mechanisms with the point form of
contact depending on lubricating material which will promote reliability of the tribomekhanicheskoy system
considerably.

KEY WORDS: FILM THICKNESS, RHEOLOGICAL PROPERTIES OF THE OILS, THE
EFFECTIVE VISCOSITY, THE CORRELATION COEFFICIENT, LOADED CONTACT.

PED®EPAT

HOmutpuuenko H.®. Onenka 3¢ (heKTHBHOCTH CMa304HOTO Tpollecca IPH  HCIIOJIB30BaHUHU
muHepaTbHBIX onuB / H.®. JImutpmduenko, O.H. bumskoswu, A.H. Capuyk, F0.A. Typuma, AWM. Kym,
B.W. JImzanenr // Bectauk HarmonansHOTO TpaHcmopTHOTO yHUBepcuTeTra. — K. : HTY, 2014. — Bgim. 29.

B crarpe mpezncraBneHHBIE pe3yNbTaThl MCCIECIOBAHUS IS OINpPENeIeHNsT OleHKH 3(pPeKTHBHOCTH
CMa304HOro0 TMpolecca NpPH HCIOJIb30BaHUM MHUHEpaJbHOro MoTopHoro Mmacia 15w40. HccnemoBanus
NMPOBOJWINCH, TIPU KOHTAKTHBIX HampspkeHusx 251,5; 316,9; 362,77 Mlla B ycnoBUAX MOCTENEHHOIO
yBeIMUYeHHs] CyMMapHOW ckopoctn kadeHus (ot 0 mo 3,3 wm/c) ¢ mpockamb3biBanueM 15%. Tommaa
CMa309HOTO MaTepraa ONpeAesIach METOIOM ONITHYECKON MHTEPEPEHITIH.

OO0BeKT ncciIeJOBaHus — KHHETHKA ()OPMUPOBAHUS TONIIMHBI CMa30YHOTO CJIOS B IIEHTPAILHOMW 30HE
KoHTakTa. Llenapfo paboThl ABISIIOCH OMpeneieHrne OmeHKH 3((EeKTHBHOCTH CMa30YHOTO Ipolecca Mpu
HCTOJb30BaHUU MUHEPAIHLHOTO MOTOpHOTO Macia 15w40.

Meron uccienoBaHHS — JKCIECPUMEHTAIBLHOE OIPEACICHHEe CMa30dHOr0 NEHCTBUS B KOHTAKTE
MHHEPaJIHbHOTO MOTOpHOTO Macia 105w40 ¢ mpucaakamu ¥ JoOaBKaMy C MOMOIIbIO HHTEPHEPEHIIMOHHOTO
MeToJa.

ITo TMOJIYYCHHBIM OMITMPUYCCKHUM OaHHBIM OTHOCUTCIIBHO CMa304YHOI'0 I[CﬁCTBPI;I B KOHTAaKTE€ IpHU
WCIIONIb30BaHUM MOTOpHOro ™acia 15w40 c¢ mpucagkamMu W J00aBKaMU CO3/IaHa OMITHUPUYCCKas
MaTeMaTH4yecKas MOJIeNlb OLEHKH (P PEKTHBHOCTH CMa304HOTO Tiporecca. [IpeanoxenHas Moienb BKIIOYaeT
YpaBHCHUA MHOK€CTBEHHOM perpeccruu, TIMOJYUYCHHBIE Ha OCHOBE aHaji3a CBA3UM MHOTI'OMEPHBIX
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CTaTHCTUYECKHUX JTAHHBIX MEXIy 3aBHCHMOW MepeMeHHO! (y) ¥ MHOKECTBEHHBIM YHCIIOM NEPEMEHHBIX (X,
X2.0ey Xp).

B kadecTBe 3aBUCHMON nepeMeHHON Obl1a BbIOpaHa: hy — (akTuyeckas TOJIIMHA B LEHTPAJILHOM
30He KOHTaKTa. HezaBHCHMBIMH TIE€pEMEHHBIMH TMPEACTABIUICSA CIEeXyIoInid Habop perpeccopos: t (T) —
HaIpspKeHHe caBura cMmazouHoro cios, MIla; u (f) — xkosddunmuent Tpenus; v (y) — TPAAUEHT CKOPOCTH
ciBura, ¢ W (Meg) — 2 dexTHBHAsA BA3KOCTh B KOHTaKTe, I1a‘c; z (V) — ckopocTh ckonbxenus; r (T) —
o6beMHas TemrepaTypa Macia, 'C; q (N) — Harpy3ka B koHTaxTe, H.

B pa3spaboTaHHON MOEIM OTHOCHTEIBHO CMa304YHOM CIIOCOOHOCTH Macja HauOoJbIIee BIMSHUE Ha
JUHAMHUKY O00pa3oBaHUs TONIIMHBI CMAa304HOTO CJIOS TPH ITYyCKOBBIX CKOPOCTSIX KAaueHHS HMMEEeT
3 PEeKTHBHAS BSI3KOCTh B KOHTAKTE — MHOXKECTBEHHBIN KOI(D(UIIMEHT KOPPEISAIIH NPH BKIIOYSHUHN TAHHOTO
perpeccopa B moiydeHHOe ypaBHeHHE cocraBisier 0,8912. Ha ocHOBE MOMYyYEHHBIX SKCIEPUMEHTATBHBIX
JaHHBIX W3MeHeHHEe 5()(EeKTUBHON BA3KOCTH B KOHTAKTe KOPPEIUPYET B HAaWOONbIICH CTEIEHU C
HU3MEHEHUEM TeMIiepatyphl (koadduipent koppensuuu - 0,7579) u naBneHus (ko3GGUIMSHT KOPPEISIUA
+0,8326). Heo6x0aMMO OTMETUTH, YTO HE3ABHCUMO OT (PM3NKO-XUMHUYECKOTO COCTaBa APYTUX HUCCIETyEMbIX
IpyNIl Macen JaHHble KO3(QQUIUEHTHl OTIHYaroTcs, B cpeaHeMm, Ha 10%. [lomb3ysch NOTy4eHHBIMH
YpaBHEHUSIMH BO3MOXKHO Ha CTaAMMd TPOEKTHPOBAHUS OMNPEICNATh HW3MEHEHUS TPUOOTEXHHUUYECKHX
napaMeTpoB MEXaHW3MOB C TOUYCYHOW (OPMOH KOHTaKTa B 3aBHCHMOCTH OT CMa304HOTO Marepuaia,
KOTOPBI 3HAYUTENHHO TIOBBICUT HA/IC)KHOCTh TPHOOMEXaHUYECKOH CHCTEMBI.

KJIFOUEBBIE CJIOBA: TOJIIUMHA CMA30YHOI'O CJIOSI, PEOJIOTUMYECKUE CBOKCTBA
MACEJ, D®DEKTUBHASA BA3KOCTb, KODDOUIIMEHT KOPPEJIALIMWA, HATPY3KM B
KOHTAKTE.

ABTOPU:

HOvmutpuuenko Mukona @DexopoBuy, IOKTOp TeXHIYHMX Hayk, npodecop, HamioHanbauit
TPAaHCIIOPTHUH YHiBepcuteT, mpodecop Kadenpu «BHpPOOHUITBO, PEMOHT Ta MaTepialO3HABCTBOY,
e-mail: dmitrichenko@ntu.edu.ua, Ten. (044)2808203, Ykpaina, 01010, m. Kuis, Byn. CyBoposa, 1, k. 318.

BbinskoBuu Oner MukonaiioBuy, KaHAWIAT TEXHIYHUX HayK, mpodecop, HamionaneHuit aBiaidHuit
yHiBepcuTer, Tnpodecop kKadempu «Texromoriii aepomoptiBy, e-mail: olegb5@voliacable.com,
ten. (044)4067694, Ykpaina, 03680, m. Kuis, mpocn. Kocmonasta Komaposa, 1, k.1.409.

CaBuyk AHaromiii MuUKoIalioBUY, KaHIUAAT TEXHIYHUX HAyK, JAOIEeHT, HarioHanpHMI TpaHCTIOPTHUH
YHIBEPCHUTET, JIOLIEHT kadenpu «BupoOHuITBO, peMOHT Ta MaTepiaio3HaBCTBOY,
e-mail: tolik savchuk@bigmir.net, Ten. (044)2801886, Ykpaina, 01010, m. Kuis, Byn. CyBoposa, 1, k.102.

Typuust IOmis OnekcaHnpiBHA, KaHAWIAT TEXHIYHUX HAYK, NOIEHT, HamioHampHUI TpaHCTIOPTHUI
YHIBEpCHUTET, IOLEHT Kadenpn «BUpoOHHUIITBO, pEMOHT Ta MaTepiajJo3HaBCTBOY, e-mail: yuliya tur@ukr.net,
ten. (044)2801886, Ykpaina, 01010, m. Kuis, By;n. CyBopoga, 1, x.102.

Kym Onmnekciéi IBaHOBWY, KaHAMIAT TEXHIYHWX HAyK, JOIEHT, HarlioHamsHWUN TPaHCTIOPTHHM
VHIBEpPCHUTET, TIOTICHT Kadenpu «BupoOHUIITBO, PEMOHT Ta MaTepiaJIo3HaBCTBOY,
e-mail: tolik savchuk@bigmir.net, Temn. (044)2801886, Ykpaina, 01010, m. Kuis, Byn. CyBoposa, 1, k.102.

Jlizanenp Birtaniii Iropeswd, HamioHanbHHMI TpaHCIIOPTHHHA YHIBEPCHUTET, MOJIOAIINH HAyKOBUH
CriBpoOITHUK Kadenapn «BupoOHHIITBO, peMOHT Ta MaTepialo3HaBCTBO», e-mail: lizanets vitaliy@ukr.net,
ten. (044)2801886, Ykpaina, 01010, m. Kuis, By;n. CyBopoga, 1, x.102.

AUTHOR:

Dmytrychenko Mukola F., Ph.D., Engineering (Dr.), National Transport University, professor
department of Manufacturing repair and materialoved, e-mail: dmitrichenko@ntu.edu.ua,
tel. (044)2808203, Ukraine, 01010, Kyiv, Suvorova str. 1, of. 318.

Bilyakovych Oleg N., associate professor, National Aviation University, associate professor
department of technologies of air-ports, e-mail: oleg65@voliacable.com, tel. (044)4067694, Ukraine,
03680, Kyiv, b. Cosmonaut of Komarova, 1, of. 1.409.

Savchuk Anatoliy N, associate professor, National Transport University, associate professor
department of Manufacturing repair and materialoved, e-mail: tolik_savchuk@bigmir.net, tel. (044)2801886,
Ukraine, 01010, Kyiv, Suvorova str. 1, of. 102.

148



Turitsa Yuliya A., associate professor, National Transport University, associate professor department
of Manufacturing repair and materialoved, e-mail: yuliya tur@ukr.net, tel. (044)2801886, Ukraine, 01010,
Kyiv, Suvorova str. 1, of. 102.

Kushch Aleksey 1., associate professor, National Transport University, associate professor department
of Manufacturing repair and materialoved, e-mail: kushch oleksiy@bigmir.net, tel. (044)2801886, Ukraine,
01010, Kyiv, Suvorova str. 1, of. 102.

Lizanets Vytaliy I., National Transport University, junior researcher department of Manufacturing
repair and materialoved, e-mail: lizanets vitaliy@ukr.net, tel. (044)2801886, Ukraine, 01010, Kyiv,
Suvorova str. 1, of. 102.

ABTOPBHI:

Hdmutpuuenko Hukomaii ®emopoBud, JOKTOpP TEXHHYECKMX HayK, mpodeccop, HarmonaapHbBIH
TPaHCIIOPTHBIN yHUBEpCUTET, npodeccop Kadeapsl «IIpon3BOACTBO, PEMOHT M MaTepUAIIO3HABCTBOY,
e-mail: dmitrichenko@ntu.edu.ua, Ten. (044)2808203, Ykpauna, 01010, r. Kues, yia. CyBoposa, 1, k. 318.

BumnsikoBnu Oner HukonaeBud, KaHAUIAT TEXHUYECKUX, Tpodeccop, Hanponansuuii aBuaimoHHBIH
yHHBepcuTeT, Tpodeccop Kadeapsl «TexHororii aepomoptiBy, e-mail: oleg65@voliacable.com,
ten. (044)4067694, Yxkpauna, 03680, m. Kuis, mpocn. Kocmonasta Komaposa, 1, k.1.409.

CaBuyk Amnaronuii HwukomaeBuu, KaHIWAAT TEXHUYECKHX HayK, JMAOLEHT, HamuoHambHBIN
TPaHCIOPTHBI YHHBEPCHUTET, MAOLEHT Kadeapsl «[Ipon3BOACTBO, PEMOHT H MaTepUaIO3HABCTBOY,
e-mail: tolik_savchuk@bigmir.net, Texn. (044)2801886, Ykpauna, 01010, r. Kues, yn. CyBoposa, 1, x.102.

Typuus [Onust AnekcaHgpoBHa, KaHOUIAT TEXHUYECKMX HAyK, JOLEHT, HamuoHanbHbBIN
TPaHCIIOPTHBI YHHBEPCHUTET, MAOLEHT Kadeapsl «[Ipon3BOACTBO, PEMOHT H MaTepUalo3HABCTBOY,
e-mail: yuliya tur@ukr.net, Ten. (044)2801886, Ykpauna, 01010, r. Kues, yn. CyBoposa, 1, k.102.

Kym Anekceéi VBaHOBWY, KaHAWAAT TEXHUYECKUX HAYK, NOLEHT, HalMoHaIbHBIM TpaHCHOPTHBIN
YHHUBEPCHUTET, JOLCHT Kadenpsl «IIpou3BoncTBO, PEMOHT U MaTepHaIo3HaBCTBOY,
e-mail: kushch_oleksiy@bigmir.net, Ten. (044)2801886, Ykpauna, 01010, r. Kues, yn. CyBopoga, 1, k.102.

JInzanen Butanuit Uropeuu, HanumoHanbHBI TpaHCIOPTHBIA YHUBEPCUTET, MIIAAIIUNA Hay4YHBIN
corpyaHUK Kadenpsl «[Ipon3BoACTBO, pEMOHT M MaTepHAIO3HABCTBOY», e-mail: lizanets vitaliy@ukr.net,
ten. (044)2801886, Ykpauna, 01010, r. Kues, yin. CyBoposa, 1, k.102.

PELIEH3EHTU:

Mareitunk B.I1., mokTop TexHiYHMX Hayk, HamioHanbHWIE TpaHCIOPTHHWHA YHIBEPCHTET, mpodecop
kadenpu ekoorii Ta 6e3meKu KUTTenisubHOCTI, KniB, Ykpaina.

Tamaprazinz O.A., HOKTOp TeXHIYHMUX HaykK, HamioHambHWI aBiamiiHWH yHiBepcHUTET, Tpodecop
kadenpu eKkoorii Ta TexHoJorii aepornoptis, Kuis, YkpaiHa.

REVIEWER:

Mateychuk V.P., Ph.D., Engineering (Dr.), National Transport University, professor department of
ecology and safety of vital functions, Kyiv, Ukraine.

Tamargazin O.A., Ph.D., Engineering (Dr.), National Aviation University, professor department of
Mateychuk V.P., Ph.D., Engineering (Dr.), National Transport University, professor department of ecology
and safety of vital functions, Kyiv, Ukraine, Kyiv, Ukraine.

149




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /OK
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /RUS ()
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


