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Opiecckuit HalMOHAJIBHBIN MOJIUTEXHUYECKUH YHUBEPCUTET

BJIMAHUE PEXKUMOB OBKATBIBAHUA POJIMKOM
HA ®OPMHUPOBAHUE HIEPOXOBATOCTHU IOBEPXHOCTH

H3a00ceHbl pe3yibmambl IKCNEPUMEHMANbHBIX UCC/eJ08AHULL NO U3YYEHUI0 BAUSIHUS nodavu, ckopocmu U
Ko/1u4ecmea npoxodos Ha Wepoxo8amocms N08EPXHOCMU 8ad. YCMAaH08/1eHOo, Ymo 8 dUanasoHe U3MEeHEeHUsl 8apbUPYEMbIX
napamempos ¢ ygeaudeHUeM CKOpOCMu, KOAu4ecmed npoxodog U yMeHbUWeHUeM nodayu 3HavYeHue Wepoxosamocmu
npubausicaemcss K ONMuMAaabHOU - peziameHmMupyemoll mexHudeckumu ycaosusimu. IIpu 00UHAKOBLIX YCA0BUSIX
o6pabomku wepoxosamocms 8a.1068 us cmaau 40X Ha 15-35% 6o1bwe wepoxosamocmu 8a.108 us cmasu 45.
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INFLUENCE OF MODES OF ROLLING-OFF BY ROLLER ON FORMING OF ROUGHNESS OF SURFACE

The results of experimental studies on the effect of feed, speed and number of passes on the roughness of the shaft surface are
presented. One of the promising methods that have become more widely used at the final stages of processing is surface plastic deformation,
the essence of which is that the required dimensions and quality characteristics are achieved by plastic shaping of the surface layer of the
material. Due to plastic deformation, the surface layer is hardened, residual compressive stresses occur. Difficulties in applying this
processing of parts are due to the fact that in each specific case additional studies are required, since the parameters of processing regimes
are assigned based on the results obtained empirically, which does not always lead to the desired result. The most widespread use in practice
was the treatment of PPD with a roller. Analysis of the obtained dependences of the roughness of the shafts on the speed testifies to their
practically linear dependence. Under the same machining conditions, the roughness of the 40X steel shafts is 20-25% greater than the
roughness of the shafts of steel 45. Should be noted that increasing the speed to 180 m / min does not lead to a noticeable decrease in the
roughness, a further increase in it leads to an increase in Ra. Analysis of the dependence of the roughness of the shaft surfaces Ra on the feed
shows that for steel 40X it approaches linear, for steel 45 it has a nonlinear character. Under the same processing conditions, the roughness
of 40X steel shafts is 20-35% higher than the roughness of shafts made of steel 45. The analysis of the obtained experimental roughness
dependences on the number of passes showed that they are non-linear in nature, the minimum roughness values are realized on the 2 passes.
With the increase in the number of passes, the subsurface layer of the workpiece undergoes a perforation, and the resulting compressive
stresses may exceed the tensile strength of the workpiece material. Under the same machining conditions, the roughness of the 40X steel
shafts is 15-20% greater than the roughness of the shafts made of steel 45.

Keywords: roughness, roller chiselling, roller feed.

IMocranoBka mpodaeMsbl. XapakTepHOH YepTOH COBPEMEHHOI'O MAIIMHOCTPOEHUS SIBIISIETCS] TIOCTOSIHHOE
Y’KECTOUEHNE TEXHMYECKNX TPEOOBAHMH K 3KCILUTyaTallMOHHBIM XapAKTEPUCTUKAM BBIITyCKaeMOH MPOTyKIIUH.

Crenmyer OTMETHTB, YTO IKCILIyaTAl[MOHHBIE CBOMCTBA M3AEIMI MAIIMHOCTPOCHHUS 3aBUCAT OT KadeCTBa
MTOBEPXHOCTHOTO CJIOST OTHAENBHBIX JeTaleil M y370B, HpuueM (OPMHPOBAHHE TOCIECIHEr0 HPOUCXOJUT Ha
¢uHMIIHBIX onepanusix o0OpabdoTku [1-4]. TloatomMy mnpoOiieMa TEXHOJOTHUECKOro oOecrieueHns KadecTBa
MIOBEPXHOCTHOTO CJIOSI I€TaJIEH SIBISETCS aKTyaJbHOU 3a1auei.

AHayim3 nociaeaHux mnyoaukamuii. OJHUM K3 TEPCIEKTHBHBIX CIOCOOOB, IMOJYYMBIIMX Bce Oosee
HMIMPOKOE TpUMEHEHHWEe Ha (UHUINHBIX JTamax oO0paOOTKH, SBJSIETCS TOBEPXHOCTHOE  IUIACTUYECKOE
nedopmuposanne (ITI1[), cymHOCTh, KOTOPOrO COCTOMT B TOM, 4YTO TpeOyeMble pa3Mepbl W KayeCTBEHHBIE
XapaKTEePUCTUKU JOCTUTAIOTCS IUIACTHUECKMM (OpPMOM3MEHEHHEM IOBEPXHOCTHOTO CJIosl 3aroToBku [1-9].
Benencreue mmactndeckol pedopManyy NPOWUCXOJUT HAKJEN MOBEPXHOCTHOTO CJIOSl, BO3HHMKAIOT OCTATOYHBIC
HaIPSDKEHUS CKATUS U YBEJIMINBACTCSI MUKPOTBEPOCTb.

TpynHocTn mpuUMeHeHHsl yKa3aHHOH oOpaOoTKM netaneil CBsI3aHBI C TE€M, YTO B KaKJIOM KOHKPETHOM
ciiygyae TpeOyIOT TNPOBEACHMS MOIOJHHUTEIBHBIX MCCIEAOBAHUM, TaK Kak IapaMeTpbl PEKUMOB OOpaOOTKH
Ha3HAYaIOTCs MICXOAS U3 PE3YNIbTATOB, MOMYIECHHBIX SMINPUIECKUX MyTEM, YTO HE BCETAA MPHUBOIUT K JKEIAEMOMY
pe3ynbTary.

Hawuboree mrpokoe npuMeHeHne B IpakTHKe mony4nia oopadorka [1I1]] pomukom.

B pabortax [3-9] moka3zaHo, 4TO Ha IIEPOXOBATOCTH OOpaOOTAaHHBIX MMOBEPXHOCTEH JeTaliell OKa3bIBAIOT
BimsHue pexxumbl  [II1]]. Crnemyer OTMETHTh, 4YTO TIPUBEJCHHBIE B HHUX JaHHbIE O0JaNaloT Majoi
MH(OPMATUBHOCTHIO M HE MOKa3bIBAET BCEH KapTHHBI IIpoliecca 00paboTKH.

[TosTOMy meabI0 uccieToBaHUsl SIBISETCS M3YYEHHE BIMSHHS I10JIa4d, CKOPOCTH OOpabOTKH |
KOJIMYECTBA IPOXO0JI0B Ha MIEPOXOBATOCTH IIOBEPXHOCTH.

H3noxxenne ocHOBHOTO MaTepuana. B sxcriepuMeHTe ObIIIM HCCIIeI0BaHbI IPEABAPUTEIHLHO O0TOUCHHBIC
o6paspl 2 (puc. 1), nnamerpom 40 MM, n3 cramu 45 u 40X, mepoxoBaTocTh MOBEpXHOCTEH (pHC. 2) KOTOPHIX OblIa
OJMHAKOBA U COCTaBlIsIa Ra =2,5 MKM.

PomukoBeiii HakatHUK 1 (puc.l) mmpuHOW 9 MM yCTaHaBIMBANIKA B pe3lenep)KaTelh CTaHKA TaKUM
00pa3oM, 4TOOBI €ro OCh HaXOAWIACh Ha BBHICOTE LIEHTPOB CTaHKA M OblIa €H MEepHeHIWKYJSpHA, a 3aJHUH yToi
MEXy OBEPXHOCTSMH POJIHMKA U BaJla COCTABISI 1°.
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Puc. 1. Cxema obkxatku posukoM (1) Bana (2) Puc. 2. ®oto noBepxnocTH Bajaa 10 (1) u mocie (2) 0d6padboTkn

Ha mnepBom »srame ompenensyiock BIMSHHE CKOPOCTH BpamieHHs BajoB u3 cramu 40X u 45 Ha
IIEPOXOBATOCTh €0 MOBEPXHOCTH MPU YCHIIMH — NPIDKAaTHI MHCTPYMEHTa K oOKaThiBaeMoi noBepxHocT P = 700
H, mponmonbhoit nomaye S = 0,1 mMm/00, rayOune ¢ = 0,2 MM B OJUH NPOXOJA U ISTH 3HAYCHUIH CKOpOCTEH
oOkareiBanuss V' = 60, 80, 100, 120 u 130 (m/mMuH), ¢

—
npuMeHerreM COX — unnyctpuansHoro mMacna. IloBepxHocTtu . —
BAJIOB OOKATHIBAINCH PONMKAMH B OJMH IIPOXOA. YCHIIHE e o
OOKATBIBAHUS  33JaBalloCh  IIOHEPEUHBIM  HepeMelleHHEM pm

CymmopTa CTaHka (poiHMKa) IO JHUMOY, €ro BeJIHMYHHA
YCTaHABJIMBAIACH 110 TAPUPOBOYHBIM Ipad)uKaM HAKATHIBAHUS
ctamu 45 n 40X TUIMHAPUIECKUME POJIHKAMHA IMIUPHHON 9 MM. R
ITo 3aBeprmeHmio muKiIa OOpaOOTKHM Ha KaXKIOH H3

CKOpPOCTEH  Bajbl CHHMAllM, W3MEpsUId  LIEPOXOBATOCTH SO
0OKaTaHHBIX MOBEPXHOCTEH Baja ¢ MOMOIIBIO TPOGUIOMETPA
«Surtronic 10 Ra Surface Tester», no3Bosnsitonuii onpeaenser e
CpelmHUe 3HAYCHUS IIEPOXOBATOCTH MOBEPXHOCTH C TOYHOCTHIO

a0 0,1 MKM (pI/IC. 3) m
JedictBue  mpubopa  OCHOBAaHO HA  MPUHIIUIE -

OLIYNBIBAHUS ~ HEPOBHOCTEM  MCCIEIYyEMOH  MOBEPXHOCTH - - o
alMasHoI urion ¢ . TIOCTCAY OIHUM npeobpasosans Puc. 3. O6umii Bux npoduiomerpa «Surtronic 10 Rax»:
MEXaHHYCCKUX KOJNCOAHNH IIyna B M3MCHCHUS HANPSIKCHUS, | _ pepemenmenne H3MepHTeLHON HITbL, 2 — MHCIUIEH ¢
OPONOPIUOHATIBHBIM  AMIUIMTYJE OTHUX KoJIeOaHui, KOTOPBIC NMOKA3aHMSAIMM CPeJIHero 3Ha4YeHus LepoxXoBaTocTei
YCHIIMBAIOTCS ¥ TPE0OPas3yrOTCs 3JEKTPOHHBIM OJIOKOM, TIPH 3TOM HX 3HAYEHHS yCPEIHSIOTCS M BBICBCUMBAIOTCS HA
JUCTIIee pudopa.

OMbITHI MOBTOPSIIN TPUKABL, PE3yIbTAThl — YCPEIHSITH.

[ToydeHHbIE 3aBUCMOCTH IIEPOXOBATOCTH Ra MOBEPXHOCTH OT CKOPOCTH BpAILEHHs Bajla MPEACTaBICHBI
Ha puc.4, I7ie 3KCIIepUMEHTaNIbHbIE 3HAUEHUSI TIOKa3aHbl B BUJIE TOYEK, KPUBBIE — PE3Y/IbTaThl allPOKCHUMALIHUH.

AHanu3 pe3yJabTaTOB CBHUJETEILCTBYET O MPAKTUUECKU JHMHEHHON 3aBUCHMMOCTH IIEPOXOBAaTOCTH Ra OT
CKOPOCTH, IPHUYEM TIPH OAWHAKOBBIX YCIOBUSX 00pa0OTKH mepoxoBarocTs BasioB u3 cranm 40X nHa 20-25 %
OoJIbIIIE IEPOXOBATOCTH BAJIOB U3 CTANH 45.

Crenyer OTMETHTh, YTO yBENWYEHHE CKOpOCTH 10 180 M/MHMH He NMPHUBOIUT K 3aMETHOMY YMCHBLICHHIO
LIEPOXOBATOCTH, JAJIBHEHIIEE €€ YBEIMUEHHE — IPUBOAUT K MOBBIIICHUIO Ra.

Pe3ynbraTsl OKCIIEPUMEHTOB  CBHUJETEIBCTBYIOT O BO3MOMKHOCTSIX — OHpPEJCNICHUS  ONTUMANIbHBIX
(permaMeHTHPOBAHHBIX TEXHUYECKUMH yCIOBUSIMNI) 3HAUEHHUH IIIEPOXOBATOCTH.

HccnenoBanus MO yCTAaHOBICHUIO BIMSIHUS II0a4M POJMKA Ha HIEPOXOBATOCTH ITOBEPXHOCTEH BaloB
TIPOM3BOJMIIM TI0 OTIMCAHHOM BBIIIE METOAMKE, Ha CIEAYIONINX TeXHOJIOTHIeckux pexknmax: P = 700 H, V; = 100
Mm/muH, ¢ = 0,2 MM, COX — nHIyCcTpHabHOE Maciio, B OJIMH IPOXO/, IIPH CICAYIOIIMX 3HAUEHHSIX M0J[ad ojia4yax —
$§=10,05,0.,1, 0,15, 0,2, 0,25, 0,3, 0,4 Mm/00.

[To 3aBepuieHHIO IUKJIa OOPaOOTKM HA KaKAOW W3 MOJAa4 BaIbl CHUMAJIM M WU3MEPSUTH IIEPOXOBATOCTH
o0OKaTaHHBIX MIOBEPXHOCTEH. Pe3yIpTaThl SKCIIEPUMEHTOB TIPE/ICTABICHBI HA PUC. 5.

AHanu3 3aBHCUMOCTEH IIEpOXOBaTOCTH OOKAaTaHHBIX MOBEPXHOCTEH Ra OT mojmaum mokasbIBacT, 4TO IS
cramn 40X onHa mpuOimKaercss K JIMHEHHOH, Al ctamu 45 — HOCHT HenMHEHHBIH XapakTep. [Ipn oamHaKoBBIX
yCIIOBUSIX 00pabOTKH MIepoXoBaToCTh BasioB n3 ctanu 40X Ha 20-35% OoJblie mepoxoBaTOCTH BAaJIOB U3 CTAIH 45.
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Puc. 4. 3aBHCHMOCTB 11€POX0BATOCTH MOBepPXHOCTH Ra 0T ckopocTu Bpamenus V Baja npu o6padorke Baios u3 crajueii 40X (1) u 45 (2)

0,05 0,1 0,15 0,2 0,25 0,3 S,Mm/0d

Puc. 5. 3aBucuMocTh IepOX0OBATOCTH NOBepPXHOCTH Ra oT mogauu S posinka npu odpadorke Basnos u3 crajeii 40X (1) u 45 (2)

C yMEHBIIICHUEM ITOJIaYH — MIEPOXOBATOCTh YMCHBINACTCS, YTO BIIOJHE COTJIACYETCS C TEOMETPHUCCKUMU
3aBUCHUMOCTSIMHU JJ1s1 poSHKOB [2—7]. ClielyeT OTMETHTh, YTO TPU JTOCTHIKCHUH HEKOTOPOH KPUTHYECKOW BEIUYMHbBI
MoJja4uM mapamerp Ra HaYWHAET YBEINYHBATHCS, MIOCKOJIBKY KaXK/1asi TOUKA MOBEPXHOCTHOT'O CJIOS JaXKe MPU OJTHOM
paboyeM XoJe pOJIMKA MOABEPracTcsl IUIACTUYECKOMY BO3JCUCTBHIO HECKOJBbKO pa3. J[aHHOE SIBICHHUE MBI
HaOJI0IaIM TIPU [TPOBEJICHUU SKCIIEPUMEHTOB, €r0 MOXKHO OOBSCHHThH TEM, YTO 30HA IUIACTHYECKOW jaedopMaliuy,
KOTOpast 00pa3yeTcsi B CThIKE POJIMKA C BaJIOM, IEpEMELIaeTCs BJIOJIb OCH B HANPABJICHUH MPOAOJILHOI nogaun S u
MHOTOKPATHO “HaKphIBACT” KaXKIyI0 TOYKY MOBEPXHOCTHOTO CIIOSI.

YcTaHOBJICHUE BIUSHISI YUCIIA TIPOXOJIOB POJIMKA HA IIIEPOXOBATOCTH TOBEPXHOCTH BaJla UCCIICIOBAIU MPU
CIEIyIONMX pexuMax oOkateBanms: P = 700 H, V; = 100 m/mun, ¢t = 0,2 MM, S; = 0,1 mm/06, COX —
WHAYCTPUAFHOEC MAaciio, B OAWH 3areM B 2, 3 W 4 mpoxoma. 3aBHCHMOCTH MICPOXOBATOCTH OOKaTaHHOM
TTOBEPXHOCTHU BAJIOB OT KOJIMYECTBA MIPOXOJIOB MPEICTABICHEI HA pHUC. 6.
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Puc. 6. 3aBHCHMOCTDH 1IEPOX0OBATOCTH MOBEPXHOCTH Ra 0T unc/ia MPoXo10B poJiMKa NpH 00padoTKe BAJIOB
u3 crageii 40X (1) u 45 (2)

Amnamuz NOJTYUYCHHBIX OKCIICPUMCHTAJIbHBIX 3aBHUCUMOCTEH II0Ka3ajl, YTO OHHU HOCAT HEJIMHCHHEBIN XapakrTep,

226 Herald of Khmelnytskyi national university, Issue 1, 2018 (257)



TexHiuHI HayKu ISSN 2307-5732

MHHUMaJbHBIE 3HAUYEHHS ILIEPOXOBATOCTEH peann3yroTcss Ha 2-M mpoxoje. C yBeTMYEHHEM YHCIa MPOXOJO0B —
HOATIOBEPXHOCTHBIM CJIOM JeTaau IOoABepracTcs NepeHakiemy, a cGopMupoBaBIIMECS HPH ITOM CXKMMAIOIIUE
HaNpspKeHUs MOTYT MPEBBICUTH Mpees] IPOYHOCTH Marepuana JAeTadd, 4YTO IPHUBEIET K «ILIEITYHICHUIO»
o0OpabaTbiBacMOW  MOBEPXHOCTH, T.K. (OPMHUPYIOTCS MHUKPOOOBEMHBIE pa3pylIeHHss U  OTCIOCHHE B
TIepeHaKJIeIaHHOM CJIOE.

[Tpn omMHAKOBBIX YCIOBUSX OOpaOOTKHM IepoxoBaTocTh BajoB u3 cranu 40X Ha 15-20% Oonbiie
HIEPOXOBAaTOCTH BAJIOB U3 CTAIH 45.

B nanpHelemM aBTOpaMH CTaThH INIAHUPYETCS TIPOBECTH KOMIUIEKCHBIE MCCIICOBAHUS TI0 YCTAHOBIICHUIO
3aBHCHMOCTEH MIEPOXOBATOCTH TOBEPXHOCTH OT COBMECTHOTO M3MEHEHHSI OTACNBHBIX PEXHMOB OOKAaTHIBAaHHS C
YYeTOM IPOU3BOJUTEIHHOCTH 00PaOOTKH.

BoiBoabI

AHanm3upysl MONydeHHbIE B PabOTe 3KCIEPHUMEHTAIbHBIC 3aBHCHMOCTH IIEPOXOBATOCTEH OOKATaHHBIX
pONMKaMH TOBEPXHOCTEH, MOXKHO CAENaTh BBIBOJ, YTO Ha IIEPOXOBATOCTh Bajla BIMSIOT MaTepHall 3arOTOBKH,
10/1a4a, CKOPOCTh 00pabOTKU M KOJIMYECTBO MPOXOJOB POJIHMKOM. B sKcmepuMeHTax yCTaHOBJICHBI ONTHMAjbHBIE
3HaueHMs IepoxoBaTocTedl. C yBeTMUEHHEM CKOPOCTH HAKATHIBAHUS, KOJMUYECTBA IIPOXOJOB M YMEHBIICHHEM
MOJiayil BEJMYMHA IIEPOXOBATOCTH YMEHBILIAETCS JIO OIPEAETICHHBIX MHUHHMAIBHBIX 3HAYCHWH, 3a/laHHBIX
TEXHUYECKUMH yCIIOBHSIMHU.
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