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B cratee paccmaTpuBaeTcsi BONPOC MPOYHOCTH Ha OCEBOM CHBHUI CHPSDKEHUH C
rapaHTUPOBAHHBIM HATSITOM B 3aBUCHMOCTH OT crioco0a o0paboTKU CONpsIraeMbIX MOBEPXHOCTEN U
ux mepoxoBaroctu. [lpuBeneHsl pe3ynbTaThl J1a0OPATOPHBIX HCCIEIOBAHUN MO pe3yibTaTraM,
KOTOpBIX JaHbl pPEKOMEHJAlMU IO BbIOOPY MeTona o0paboTKH COOPOYHBIX IOBEPXHOCTEH B
3aBUCHUMOCTH OT THIIa IPOU3BOJICTBA U CIOC00a COOPKHU.

Knrouesuvie cnosa: MePoOX0OBaATOCTDh, HATAT, COCIUHCHUC, COMIPATAaCMBbIC ITIOBEPXHOCTH.

Maniyoxuii 1. @., Yepuamuna O. B. «BmuiiB mopcTKocTi Ta 3aco0y 00poOKH Ha MIIHICTh
CIIOJIyYEHHS 3 HATSATOM.

B crarTi po3rasaaeTscs NUTaHHS MILHOCTI HA OCbOBUM 3CYB CHOJYYEHHS 3 FapaHTOBAaHUM
HaTATOM B 3aJIEKHOCTI Bl croco0y OOpOoOKHM MOBEPXOHb $IKI CIOJIY4arOThCs, a TAaKOX Bif IX
mopcTkocTi. IlpuBeneHi pe3ynbratd JaOOpaTOPHUX ICHMTIB MO pe3yjbTaTaM SKUX IpUBEIEHI
pekoMeHaaiii mo BuUOOpPY MeTona OOpoOKHM CKIIaNadbHUX IMOBEPXOHb B 3aJICKHOCTI B THITY
BHPOOHUIITBA 13aC00Y CITOTyYCHHS.

Knrouoegi cnosa: mopcTKICTh, HATSAT, 3’ €IHAHHS, CIIOJIYYH1 TIOBEPXHI.

Malickiy 1. F, Chernytina E. V. “Influence of surface roughness and strength processing
method pairing with interference”.

The article discusses the strength of the axial shear conjugations with guaranteed
interference depending on the method of processing the mating surfaces and their roughness. In this
article we could see the results of laboratory tests and their findings, which tribute guidelines for
choosing a method of processing the surfaces of assembly, depending on the type of production and
assembly method.
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1. IIocTanoBka npood.JieMbl

B COBPEMCHHOM MAIIMHOCTPOCHUU IINHUPOKO IMPUMCHAIOTCA HEIIOJABWIKXHBIC COCAMHCHUA C
rapaHTUPOBAHHBIM HATATOM, KOTOPBLIC HE Tp€6YIOT JOIIOJIHUTEIIbHBIX }leTaJ'ICI\/'I IJI1 UX CKPCILJICHUSA.
Jis  dhopMHUpOBaHUS KOJIECHBIX Map >KEJIE3HOJAOPOKHOTO IOJBHIKHOTO COCTaBa B OCHOBHOM
IIPUMEHSECTCA 3alPECCOBKA KOJIECA Ha OCh.

VBeanueHue CKOpOCTeﬁ ABWKCHUS U I'PY30IIOABEMHOCTH BArOHOB IIPHUBOJUT K YBCINMYCHHUIO
Harpy3oK, JECWCTBYIOIIMX Ha KojJecHyro mapy. Ilpu mnpoxoxkaeHWH cocTtaBa IO CThIKaM,
KpECTOBHHAM, IIPU BIHCBIBAHUW B KPUBLIC YUACTKU IIYTU BO3HUKAIOT YAAPHBIC U HCHTpO6€)KHI)IC
Harpy3ku, JE€HCTBYIOIIHME Ha KOJIeCa KOJIECHOW napbl. YTO MOYKET NPUBECTH K CABUTY KOJIECA C OCU
1, €CTECTBEHHO, K aBapuH. Takum o0pa3oM, CYIIECTBYIOIIAs TEXHOJIOTHS COOPKH KOJIECHBIX Tap
IIOABIKHOTO COCTaBa JKEIE3HOAOPOKHOIO TPAHCIOPTA CACPIKMBACT YBEJIMYEHUE CKOPOCTEH
ABMIXKCHUA U €TI0 I'Py30II0AbEMHOCTE.
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Hecymas cnocoOHOCTh MOCaAKM C TapaHTUPOBAHHBIM HATSITOM  HA OCEBOW CIOBUT M
IIPOBOPAUMBAHUE 3aBUCUT OT MHOTHX (DAKTOpOB: IIEPOXOBATOCTH IHMOBEPXHOCTEH COINMpPSAraeMbIX
neraineil, xapakrepa ux oOpabOTKH, MOTPEIIHOCTH (POPMBI MOBEPXHOCTEH, MPOMEKYTOUHON CpeJibl,
TEXHOJIOTUU cOOpku. BnmsiHue 3TuX (aKTOPOB HAa MPOYHOCTH IOCAAOK C TapaHTUPOBAHHBIM
HaTSATOM IOCBSIIEHbI MHOTHE pabOThI U BCE K€ HE BCE BOMPOCHI U3YUEHBI B IOCTATOYHON Mepe. ITo
00BSACHSETCS, YTO HAa IPOYHOCTH COIPSKEHUS BIMSET MHOTO TPYAHO YUYUTHIBAEMbIX (DAKTOPOB.

[IpoyHOCTH  COEAMHEHMSI  OCYLIECTBIEHHOIO IYTeM TEpMOBO3ACHCTBUS  (HarpeBa
OXBAaThIBAIOUICH JeTanu) 3HAUUTENbHO BBIIIE IPOYHOCTH COEAUHEHMS] OCYLIECTBICHHOI'O
3aIpeCcCOBKOM BTYJKH HA BaJl.

Tak kak cOopka Beaercss ¢ MOHTaXHBIM 3a3opom 0,1 — 0,2 MM, TO MOBEPXHOCTH
CoIpsAraeMbIX JIeTalleldl HE MOBPEXJIAITCsA, Kak Ipu 3ampeccoBke. [Ipu ocThiBaHMM COOpaHHBIX
Jeraneil 10 TemImepaTypbl  OKpyXarouleil cpeabl IPOUCXOJUT  B3aUMHOE  BHEJPEHHE
IEPOXOBATOCTEH MOCAAOUYHBIX MOBEPXHOCTEHN KOJIeCa U OCH. DTHM MOKHO OOBSICHUTH YBEIHUYCHHE
MIPOYHOCTH COCIMHEHUN OCYIIECTBICHHBIX COOPKOW C TEPMOBO3ACHCTBHEM B 2—2,5 pa3a u OoJibIie

10 CPAaBHEHUIO CO COOPKOM OCYILECTBICHHOMN 3alIPeCCOBKOM KOJieca Ha OCh.

2. lean ucciaenoBaHui

Llenbto wuccnenoBaHUil  SBISETCS YCTAHOBJIEHHWE BIMSHUS METOJOB 00pabOTKH U
[IEPOXOBATOCTH CONPATAEMBIX JIeTallell Ha POYHOCTh COCAMHEHUI C TapaHTUPOBAHHBIM HATSTOM,
OCYIIECTBIICHHBIX C TEPMOBO3JACHCTBHEM. DT (HAKTOPHI HMEIOT OOJIBIIOE MPAKTUICCKOE 3HAYCHHE
sl pa3pabOTKM TEXHOJOTHYECKOTO Iporecca 0OpabOTKH COMPSATaeMBbIX TOBEPXHOCTEH M WX
coopku. Pemenne 3THX 3amady uMeeT OO0JbIIOE 3HAYEHUE JUISL OCYIIECTBIIEHUS COOpKH C

TEPMOBO3/IeCTBHUEM AJ1s1 (GOPMUPOBAHUSI KOJIECHBIX AP PEIbCOBOT0O TPAHCIOPTA.

3. U310:keHNe OCHOBHOI'O MaTepHaJia

HccnemoBanue BIMSHES POYHOCTH COSMHECHUH HA OCEBOM CJIBHT IIPH PA3IMYHBIX METOIaX
00pabOTKM W MIEPOXOBATOCTH, OOPaOOTAaHHBIX MOBEPXHOCTSX MPOBOJIUIUCH HA COCAMHEHUSAX C
HOMMHAJIBHBIM MOCAI0YHBIM JuaMeTpoM 70 MM.

UccnenoBanuio  moaBepraivch  00pasipl, OXBaThiBaeéMasi IOBEPXHOCTh  KOTOPBIX
MpoTauMBayiach, HUIH(OBaAIAcCh, a TakKKe HaKAaThIBAJIACh C TMOCJIEAYIONIUM TOYCHHEM WJIN
numdoBanneM. OxBaTbiBaeMasi TIOBEPXHOCTh IIOJBEPrajiaCh pacTOYKe ¥ IMPOTITUBAHUIO
ComnpsbKkeHUs TTPOBOIMIIMCH ITyTEM HarpeBa OXBaThIBaeMoOU JeTayv. [ CpaBHEHHsI KOHTPOJIBHBIC
00pa3ipl coOMpanuch 3aMpPECCOBKOM, MPU ITOM MOBEPXHOCTH, OXBATHIBAEMBIE M OXBATHIBAIOIIHE,
oOpabaTeiBaICh TOYECHHEM. [IPOYHOCTH MOCAAOK OMpEnemsIach IMyTeM MPUIOKCHHUS YCHIIUS
pPacIpeccoBKH JI0 CPBIBa, T.€. OMpEesuIach cuiia TpeHus: mokos. [lepen cOopkoit y compsiraeMbIx
MOBEPXHOCTEM M3Mepsach MmiepoxoBarocTh Ha mnpodumiorpade. Ilocie cpeiBa oOpa3ibl
pazOupannch ¢ TOMOIIBI0O HArpeBa OXBATHIBAOIICH JCTald B MHIYKIIMOHHOW TI€YH, YTO
o0ecreunBaJi0 COXPAHHOCTh COMpsTaeMbIXx moBepxHocTei. [locie pazdopku MPOM3BOAMUIOCH
MMOBTOPHOE TTpoduiorpadupoBaHue il YCTAHOBJICHHS BETUYHHBI CPe3a MUKPOHEPOBHOCTEH.

Ha puc. 1 rpaduk mpoYHOCTH Ha OCEBOM CABUT TOCAI0K C Pa3IMIHON 00pabOTKOM MOCaT0UHBIX
MTOBEPXHOCTEH TIPY OJIMHAKOBOW BEJIMUYHMHE IIIEPOXOBATOCTH ISl BCEX BapUaHTOB. /i1 0XBaThIBaEGMBIX
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noBepxHocTer (BasioB) R,=3,5-4 mxMm; Rz;=16-17 MKM 1151 0XBaThIBa€MBIX MOBEPXHOCTEH (BTYJIOK)

R.=4-5 mxm; Rz=17-20 mxm. Kak BugHo us

rpaduka, HaOOJBIIEH MPOYHOCTHIO HA OCEBOM CIBUT

o0naaroT 00paslibl ¢ TOYEHBIMU MOBEPXHOCTSIMU COOpaHHBIE KaK 3alPECCOBKOM, TaKk W C HarpeBOM

OXBaTBIBaIOIHGﬁ ACTaJIM — BTYJIKHM .HO cTou paSHHHCﬁ YTO COIPsHKCHUE C HArp€BOM BTYJIKW BBIIIC

IpeccoBoro coeauHeHust. Eciu nmpuHsATh NpOYHOCTH npeccoBoro conpsbkenus 3a 100 % To mpouHOCTH

COIPSDKEHUSI MOJYYEHHOIO HArpeBoM BTYIKU Oyzaer cocTaBisath 225 %. Ilpu cOopke BTYIKH co

IUTM(OBAaHHBIM BaJIOM MPOYHOCTh CHIKaercss 10 195 %. Hakatka mnocasouHol MOBEPXHOCTH

MOBBIIIACT YCTAJIOCTHYIO MPOYHOCTb HO CHUIKACT ITPOYHOCTDb HAa 0CEBOM CIBUT.
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Puc. 1 — I'padux 3aBUCHUMOCTH TPOYHOCTHU
COMPSDKEHUS BaJla CO BTYJIKOW OT HATATA:
1 — Baj mpoTOYEH, BTYJIKA paCTOYECHA;

2 — Baj npouuiugoBaH, BTyJKa
pacTtoueHa; 3 — BaJl HAKATaH U
npouutudoBaH, BTyIKa pacTodeHa; 1, 2, 3
— Hapbl cCOOpaHbl yTeM Harpesa BTYJIKH,
4 — napa coOpaHHasi 3apPecCOBKOM

ACTAIIN—BTYJIKH 00BsACHSAETCSA CJICOYIOIINUM.

b
T —— Tt a——
=]

4

3

LIy
r72

200 Y0 oo Lo wee 100 400

Puc. 2 — I'padux 3aBucuMocTH
Ko3(¢duLMeHTa TPEeHUs OT KOHTAaKTHOTO
JABJICHUS:

1 — Baj mpoToyYeH, BTYyJIKa pacTo4YeHa; 2 — Baj
npouutn@oBaH, BTyIKa pacTO4YeHa; 3 — Bajl
HakaTaH ¥ npouuindoBaH, BTyJIKa pacTOUEHA;
1, 2, 3 —mapsl coOpaHbl IIyTEM Harpena
BTYJIKH; 4 — rapa coOpaHHas 3alIpecCOBKOM;
BaJI IPOTOYEH, BTYJIKa pacTOYeHa

Bapuant cObopku c MPOTAHYTOU
OXBaThIBA€MOM IMOBEPXHOCTBIO sIBJIAETCA HauOosee
1e71eco00pa3HbIM C TOYKU 3pEHUs SKOHOMUYHOCTU B
CEepUHHOM KM MacCOBOM IIPOU3BOJICTBE, OJHAKO IPHU
cOOpKe C 3alpeccCOBKON NMPOYHOCTh HA OCEBOW CIABUT
50 %

obecreynBaeT COITPOTUBJICHHUEC JKCILTyaTallUOHHBIM

CHMIKACTCd  Ha U, CJI€10BAaTCIIBHO, HE

Harpy3kaM M T[O3TOMY HE TMPHUMEHSEeTCS A
OTBETCTBEHHBIX Y3J0B MalIvH. JlJIsi compspKeHuu ¢
OCYILECTBJIEHHBIM HAarpe€BOM OXBATBIBAIOIICH JI€TaIn
MPOTATUBAHUE OTBEPCTUN JOIMYCTUMO, T.K TPOYHOCTH
CONPSDKEHHS JocTaTouyHas W B 1,5 paza BebIe
HauboJIee MPOYHOTO MPECCOBOI0 CONMPSKEHUU
[IpoyHOCTh cONpsKEHUH Bajla €O BTYJIKOU
OCYIIECTBJIEHHBIX HarpeBoM OXBaThIBAIOLIEH
Ha 2 rpaduk

3aBUCUMOCTHU KO3 (dULIMeHTa TpeHUs (CLeTIIICHUS)

puc. n300paxeH

f OT KOHTaKTHOTO JaBjeHUs Py NpHU pa3InyHBIX

MeTOJ1ax 00paboTKH. [Tpu 3aIpeCcCOBKE
HaOJIOaeTcsl TMOJycyXoe TpeHWe, Tak Kak
BBICTYIIbI Cpe3aroTCia u CMHUHAIOTCA

MOCJIEIOBATEIbHO OJWH 32 JPYIMM Ha 00ewuX,
OXBAaThIBAEMOM M OXBATHIBAIOIIECH, TOBEPXHOCTSX.
Ilocne KOHTAKT

3aIIPECCOBKU IIOBEPXHOCTEN

MPOUCXOJUT TO OTAEIBHBIM IUIOIIAJKaM, IO
KOTOPBIM Ipou3o1ieln cpes (puc. 3, 0).

[Io »TuM ke miIolagKaM MPOUCXOIUT
MOJIyCyXoe TpeHUe u, CJIEIOBATEIBHO,
KO3(G(ULUUEHT TPEeHUS HAXOIUTCS B MpUIENax
oOnactu

ko3 durmenta OIPENECICHHON

MOJIyCYyXOIr'0 TPEHUSI.
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COopke ¢ HarpeBOM OXBATHIBAOIIEH
NeTaqd — BTYJKH, OCYIIECTBIAETCS C
MOHT@XHBIM  3a30pOM U  COIpSIraeMble
MIOBEPXHOCTU He moBpexnaatorca. I[lpu
BBIDABHUBAHUM TeMIepaTyp CcOOpPOYHOM
€IMHULIBI MIPOUCXOUT B3alMHOE
BHEJPEHUE HEPOBHOCTEH MOBEPXHOCTEH
obenx peraneil. BwIcTynmbl mOBEpXHOCTH
Bajla BXOJSAT BO BIAJUHBI IOBEPXHOCTH
BTyIKH M HaoOopoT. Ilpu pacnpeccoBku

cobpaHHOM napsl MIPOUCXOTUT

OJHOBPEMEHHOM cpes HEPOBHOCTEHN

Puc. 3 — MuUKpOHEpOBHOCTH MOBEPXHOCTH BaJja:
a) — JI0 3aIIPECCOBKM; 0) — MOCIIE 3aIIPECCOBKH

BOIIIEIINX B 3alCIIJICHUE, BCIIEICTBUE YErO
Tako cmoco0 cOOpKM 00JamacT BBICOKOM
MIPOYHOCTHIO HAa OCeBOW cABUT. KOA(pOUIMEHT TpeHUS TNpU MUHUMAIBLHBIX HATATAaX COCTAaBJISET

f=0,6-0,7, a npu cpenaux Harsirax [ =0,4—0,5. ConpsbkeHe OCYIIECTBICHHOE 3aIPECCOBKOM
koa(duimeHT Tpenus koiebnercs B mpuaenax 0,15-0,30. ¢ yBenmndeHHEeM KOHTAKTHOTO JaBJICHHS,
KOTOpPO€ 3aBHCHUT OT HaTsara KodQ(UIIMEHT TPEeHHs YMEHBIIACTCS 10 TUIepOOTUIECKOM
3aBHCUMOCTH, T.K. OH OIIPENENSIeTCS OTHOIIEHHEM CHJIBI TPEHHUS K HOPMAaJIbHOMY IaBIICHUIO..
VYBenn4eHne HOPMAIBHOTO JIaBJICHHS JIaeT 3HAYUTENIbHO MEHBIIHNH 3(p(eKT B3aMMHOTO BHEPEHMUS,
a CIIEZIOBATEIILHO CPe3a M CMSITHS MUKPOHEPOBHOCTEH NPU YBEIIMYCHUN KOHTAKTHOTO JABJICHUS O
800—1000 Kr/cM> HEPOBHOCTH BHEIPSIOTCS BCE MEHEE aKTHBHO. [IpH KOHTAKTHOM JaBICHUH CBBILIC
1500 kr/cmM® cHia TPeHHS M KOHTAKTHOE JABICHHE PACTYT NPAKTHYECKH MPONOPLHOHAIBHO H
KOX(QQHUIMEHT TpeHHs MPAKTHUYECKH HE MEHSETCS, T.K. B3aMMHOE BHEIpPEHHE HEPOBHOCTEH HE
yBeNmM4MBaeTcs. Takoe ke sIBIICHHE MPOMCXOIUT M TPHU MPECCOBON COOpKE, TOJIBKO OHO MEHBIIE
BBIPaKCHO.
[Ipo4HOCTh COETMHEHWs 3aBUCUT TaK k€ OT (OPMBI U OT Iara MHUKPOHEPOBHOCTEH.
BrusiHue mepoxoBaTocTH TOYEHBIX JIeTaleii Ha OCEBYIO MPOYHOCTH MOKa3aHo Ha (puc. 4).
S VcraHoBIIeHO, 4TO HaOoJIbIIEH

. /””’”””‘_—\ MPOYHOCTBIO  HA ~ OCEBOM  CHBHI  JICTalli,
o6 A

oOpaboTaHHbIe ¢ MIEPOXOBATOCTEIO Rz=10—6 MKkM

25 S 9TO 00DBsICHIETCS TEM, 9TO BBICOKHE

N /M""’—“ IIEPOXOBATOCTAM € OOJIBIIKM IIATOM BHEIPSAFOTCS
g 3HAYUTEILHO XYXK€, T.K. MEHbINAs BEPOSATHOCThH
K MONafaHusi  BBICTYIIOB  BO  Bmaguuel.  C

YMCHBIICHUEM BBICOThHI HlepOXOBaTOCTeﬁ YUCII0

£z
s P e [] WX DACTCT, M BEPOSTHOCTb  3ALCIUICHWS

YBEJIMUMBAETCSI. YMmeHnblieHne BBICOTBI
Puc. 4 — I'paduk BAMSHHS TIEPOXOBATOCTH

o IIEPOXOBATOCTEH YMCIIO UX PacTeT, U BEPOSITHOCTh
TOYEHBIX JIeTallell Ha OCEBYIO MPOYHOCTh P p ’ P

WX 3auervieHus yBenuurBaercs. [Ipu nanbHermem
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YMEHBIIIEHHH BBICOTHI MHKpPOHEpOBHOCTEH cBbIme Rz=10-6 MM 00paboTka Benercs aOpa3sMBHBIM
WHCTPYMEHTOM, TP KOTOPOH OOpa3yroTCs HECTPOrO HAampaBiICHHBIE PHUCKH C OOJBIIUM UX
KOJIMUYECTBOM. BcelieicTBre 3TOr0  BEPOSATHOCTH B3aMMHOTO BHEJIPEHHUSI YMEHBIIIACTCS, OTYETO M OCEBast

IMPOYHOCTD HAa CABUI" YMCHBIIACTCA, YTO NOATBCPKAACTCA YMCHBIICHUEM KOB(l)(l)I/IHI/IeHTa TPCHUS.

BrIBOABI

> HauGonpiieit mpoyHOCTHIO Ha OCEBOW CIBHT 00JIAJal0T TOYEHBIE MOBEPXHOCTH
COTpSIraeMbIX JeTalIeld COOpaHHBIX C TEPMOBO3JICHCTBUEM C IIEPOXOBATOCTHIO B mpuaenax Ry=10—
6 MKM

> ConpspkeHusi, C MNPOTSAHYTOM OXBaThIBAIOIIEH JIeTalbl0 M HUIM(OBAHHOM
OXBaTBHIBAEMOM J€TANIbIO, COOpPAHHBIEC C HATPEBOM OXBATHIBAIOIICH JETAIH, TIPEBBIIIAIOT MTPOYHOCTH
MIPECCOBOTO COEAMHEHUS C TOYCHBIMH MOBEPXHOCTSMHU B 1,5 paza u MOryT ObITh PEKOMEHJIOBAHBI
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