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HccaenoBanue 3akoHoOMepHoOCTell (popMupoBaHus norpemHocTeid GopmMbl MPH BPe3HOM
OecueHTpoBOM HLINGOBAHUM Han(d KPeCTOBUH KAPJAHHBIX BAJIOB B 3aBHUCHMOCTH OT

TCIJIOBOI'0 COCTOSAHUA CTAHKA H BPEMCHHBIX IIEPECPLIBOB B paﬁoTe

baypusn [.P., baypugu P.I1., baypusa 1.P.

TIpencraBneHsl pe3yabTaThl UCCIEAOBAHUN TIOTPETHOCTENH (GOPMBI MMOBEPXHOCTEH mMand KpeCTOBHH KapAaHHBIX
BaJIOB TPY30BBIX ABTOMOOHWIICH MpH BPE3HOM OCCUCHTPOBOM HUTU(POBAHUU B 3aBUCHMOCTUA OT TEILIOBOTO
COCTOSIHUSI CTaHKa M BPEMCHHBIX MEPEPBHIBOB B padote. [lonydeHHbIC pe3ynbTaThl 00CCICUNBAIOT YMCHBIICHHE
HorpenHocTed GopMbI MOBEPXHOCTEH Lam( KPECTOBUH KapIAaHHBIX BajoB. [IpW BBHIMONHEHUH HCCICIOBAHHN
MOJYYCHBI 3aBUCUMOCTH W3MEHCHUS MOTPEIIHOCTEH (hOpMBI (OBAIILHOCTh, OTPAHKA) OT TEILIOBOTO COCTOSIHUS
CTaHKa M BPEMEHHBIX NEpPEpHIBOB B paboTe. MccinenoBaHbl pa3inuyHbIC YCIOBHUS TEIJIOBOTO COCTOSHHS CTaHKa
(cocTosHME UIMTETBPHOTO HArpeBa, COCTOSHHUE [UIMTENBFHOTO OXJIAXKICHHS, COCTOSHHE KpPaTKOBPEMEHHBIX
OCTaHOBOK). V3MepeHHMs mapaMeTpoB MOTpenTHOCTel (OPMBI BBIOJHEHBI C IPUMEHEHHEM KPYTIIOMEpOB
METOAOM 3alliCH KPYTIOTPaMM MPH ONPEACTCHHBIX YBEIWYCHUAX 3aIllUCH U TMOCIeRyromed nx o0padoTKH.
[lomyueHHbIe pe3ynbTaThl MPEACTABICHBI B BHAEC TEXHOJOTHMYECKMX PEKOMEHAAIMH IS WCIOJBb30BaHUSI B
YCIIOBUSIX TNPOU3BOJACTBA KPECTOBUH KapJaHHBIX BaJoB. B pe3ynpTaTe BBIMOJHEHHBIX HCCIIEIOBAHUM
YCTAHOBJICHO BJIMSHUE TEIUIOBOTO COCTOSIHMS CTaHKa Ha (DOPMHPOBAHUE IOTPEINHOCTEH (OpMBI mpu
NUTH(QOBAHUKM KPECTOBHH. Y CTAHOBJICHO, YTO CTAHOK B COCTOSIHUM TEILIOBOrO OanaHca oOecreymBaeT Oolee

BBICOKYIO TOYHOCTb (bOpMI)I npu 6CCH6HTp0BOM IIIJ'II/I(i)OBaHI/II/I KPECTOBUH KapJaHHbIX BAJIOB.

Knroueswie cnosa: MOTpeIIHOCTU q)OpMLI, 6CCHCHTp0BO€ HIJ'H/I(I)OBEIHI/IC, KpECTOBUHBI, TCINIOBOC COCTOSIHUC CTaH-

Ka, TIepephIBBI B paboTe cTaHKa.

The study of shape error formation regularity in the plunge centerless grinding of driveshaft
cross-piece journals based on the thermal state of the machine and temporary stops

Blurtsyan D.R., Blurtsyan R.S., Blurtsyan I.R.

The paper presents the research results of shape error formation regularity in the plunge centerless grinding of
driveshaft cross-piece journals according to the thermal state of the machine and its temporary stops. The results
provide decrease in the shape error of driveshaft cross-piece journal surfaces. The paper presents the dependenc-
es of shape error change (ellipticity, faceting) on the machine thermal state and its temporary stops. Various con-
ditions of the machine thermal state (the state of long-term heating, the state of long-term cooling, the state of
overnight stops) have been studied. The measurement of shape error parameters have been performed by means
of the circularity meter. A number of circulargramms have been recorded under certain recording increase and
their further processing. The results of the research are presented as guidelines for the use of technology in
driveshaft cross-pieces production. It has been experimentally proved that the machine thermal state effects the
shape error formation in driveshaft cross-pieces grinding. Being in the state of thermal balance, the machine pro-
vides greater shape precision in driveshaft cross-pieces centerless grinding.

Keywords: shape errors, centerless grinding, cross-pieces, the machine thermal state, stops in the machine operation.

Beenenue
AOpasuBHas 00paboTKa SBISETCS OJHUM W3
Hauboee pacrpoCTPaHEHHBIX B MPOMBIIIJICHHO-
CTH BHJIOB MEXaHMUYECKOW 00pabOTKH METaJIOB
U XapaKTepH3yeTCs BBICOKOW TIeOMETPUYECKOM

TOYHOCTBIO PasMEpOB, (bOpMI:I, HH3KOH mepoxo-

BaTOCTHI0O M BOJIHUCTOCTBIO 00OpabOTaHHBIX IIO-
BEpXHOCTEN. B oTiiMuKMe OT MpolLeccoB pe3aHusd
JIE3BUHHBIM HMHCTPYMEHTOM abpas3mBHast 00pa-
00TKa XapakTepu3yeTcsl 3HaYUTeNIbHO 0oJiee BHI-
COKUMH CKOPOCTSMHU pe€3aHusi, YIPYrux W Iuia-

cTryeckux jaedopmanuii o0pabdaTeiBaeéMoOro Mma-
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Tepuanga, a TaK)Ke BBICOKUMHM KOHTaKTHBIMH H
UMITYJIbCHBIMH TEMIIEpaTypaMu, SBISIOIIAMHCS
HNPUYUHON e(EeKTHOTO MOBPEXKICHUS MOBEpPX-
HOCTHOTO CJIOSl ¥l CHIDKCHUSI KCIUTyaTallHOHHON
Ha/Ie)KHOCTH JIeTaJIeH.

Ha skcmyaTanmoHHBIE TIOKa3aTeNln AeTaleit
MalluH OOJIBIIOE BIMSHUE OKAa3bIBAIOT MapaMeT-
pBl morpemHocTeil popMbel paboYMX MOBEPXHO-
creii [1, 2, 3].

Ha oOpazoBanue morpentHocTei GopMbI TTpH
BpPE3HOM OECIIEHTPOBOM NUIH()OBAHUH OKa3bIBa-
10T BIMSHHE PEXHUMBI NUINQOBAHNUS, TapaMeTPhI
HaJlaJKd TEXHOJOTMYEeCKOro o0OpymoBaHHSA, a
TaKXKe TEIIOBOE COCTOSIHHE TEXHOJIOTUYECKOU
CHUCTEMBl  CTaHOK-TIpHCIIOCOOIeHnEe-00padaThl-
Baemas getais [4, 5].

Llens paboThl — MPOBECTH HCCIIEIOBAaHHE 3a-
KOHOMEpPHOCTEH (OPMHPOBAHHS TOTPEITHOCTEH
(hopMBI TIpH Bpe3HOM OecleHTpOBOM mHuIH(OBa-
HHUY 1andg KpecTOBHH KapAaHHBIX BaJOB B 3aBH-
CHMOCTH OT TEIUIOBOTO COCTOSHHSI CTaHKa W

BpPEMEHHBIX IIEpepPHIBOB B padoTe.

Pe3yabTarhl ncciiegoBanmnii

HccnenoBanust BETUCh B PEKUMAX JITUTEIIh-
HOT'0 HarpeBa M OXJIAXJICHUS, a TAKXKe NPU KpaT-
KOBPEMCHHBIX OCTaHOBKAaX CTAaHKOB 3a BpeMs
obenennoro mepepriBa (30 wim 60 muayT). O6-
IIAM JUISI BCEX CIy4daeB SBISIETCS W3MEHEHHE
IUAMETPABHBIX  pPa3MEpoB  3aroTOBKHA  IPH
HarpeBe U OXJIaXIEHUM cTaHKa [6].
YMeHblIeHne 3a30pOB, BIMSIONMX Ha MexKoce-
BOE pACCTOSIHAE HUTU(QOBAILHOTO M BEIYIIETO
KPYTOB, MOJHOCTBIO OCTHIBIIETO B TeueHHu 20
yacoB cTaHka Moj. 3184, B pexxume HarpeBa co-
CTaBJISIET JUISl MEPBBIX 1,5 4acoB HempepbIBHOM
paboTs! 72 MK, a 1t 3 9acoB pabOTHI C MOMEHTa
BritoueHns — 100 mk. Kak BumHO, mponcxoaut
CHIDKEHHE CKOPOCTH YMEHBIIEHHS 3a30pOB C
MOMEHTa BKJIFOUEHHS CTaHKA.

Hapsny ¢ u3noxeHHBIM HCCIe0BalIoCh BIIU-
SHUE KpPaTKOBPEMEHHBIX II€PEPHIBOB pabOThI

cranka (30 u 60 MUH) Ha OBaJIbLHOCTb, OTPaHKY U

IUaMeTPAIbHYI0 TOYHOCTD Iard KPeCcTOBUH MPH
okoHuaTensHOM mnumdoBanuu (puc. 1). Xapak-
TEpHO, YTO yXyAmeHue HopMbl HabI0qaeTcs Ha
Bcex o0pasiax, mpuieM TeM OoJbIee, YeM Ipo-
JOJKUTENbHEe BpeMsi ocTaHOBKU. [Ipu Bkmroue-
HUU cTaHka Ha 30 MUH OTpaHKa M OBaJIBbHOCTH
KpPECTOBHUH YBEIMYUBAIOTCS COOTBETCTBEHHO OT
5 10 5,5 Mx u ot 5,6 10 6,6 Mx. BrikiroueHue
cTadka Ha 60 MHH Tpy ITH(OBAHUN KPECTOBUH
BEJIET K YBEIMYCHHUIO OTPaHKH OT 8 10 9 MK
OBaJBHOCTH OT 8 710 8,5 MK.

IIpn oxoHwyaTenpHOM NUTH()OBAHUM KPECTO-
BUH IIOBTOpSETCS KapTHHA, IOJO0OHAs TpUBe-
neHHoi Boime. OXnaKaeHne CTaHKa B TEYEHHUE 2
4acoB (pucC. 2) IPUBOJUT K YBEIMUCHUIO OTPAHKU
ot 3,3 510 4,2 MK B OBajJIbHOCTH OT 5,3 710 6,3 MK.

AHanu3 NoJyYeHHBIX Pe3yNbTaTOB MO3BOJISET
3aKJIFOYNATh, YTO YBEJIWYCHHE MOTPEITHOCTEH
(hopMEI TOBEpXHOCTEH, NUTH(HOBAHHBIX HAa OCTHI-
BAaIOIIEM CTaHKE, SBISETCS CIEACTBHEM pPOCTa
3a30pOB M HEKOTOPOTO IOBBIIMICHUS HEYPaBHO-
BEIICHHOCTH IUTH(OBATBHBIX KPYroB MO TPH-
yuie noxarexkannst COXK B MX HIKHIOIO 4YacTh
MIPU OCTAHOBKE CTaHKa.

OOpaTHasi KapTUHA HAOJIIOACTCS MPU OKOH-
yaTtenbHOM IUIH(OBaHWM KpecToBHH KpA3 B
pexuMme HarpeBa craHka. [Ipum 3ToM, Harpes
CTaHKa B TEUEHHUE TPEX YaCOB U3 OCTHIBILETO CO-
CTOSIHUSI TIPUBOJIUT K YMEHBIIEHUIO OTPaHKU OT
6,4 1o 4,7 MK ¥ OBaJbHOCTH OT 8 10 5,8 MK.
[MpuurHOW CHMXKEHHUS TOTPENIHOCTEH (QOPMEI
ABIISIETCS yMEHBIIICHHE 3a30POB M, COOTBET-
CTBEHHO, OIPENIEIICHHOE MOBBIIICHHUE KECTKOCTH
y3JI0B cTaHKa (puc. 3).

3aki0ueHue

B pesynbTaTe BBINOIHEHHBIX HCCICIOBAaHUM
TIOJTYUYEHBI CJICYIONINE BHIBOJIBI:

1. OxnakmeHre CTaHKa U3 COCTOSIHHS TETLIO-
BOTO paBHOBECHs B Te€4eHHE OOEIEHHOTO Tepe-
peiBa (30-60 MuH) wim Ha OOJNBIIIEe BpEMS BEIET
K YXYIIIEHHIO T€OMETPUH NUIM(OBAHHBIX IIO-
BEPXHOCTEH.
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Puc. 1. 3aBHCUMOCTh OIPaHKH &,, U OBAJILHOCTH 6, OT BPEMEHH OXJIAXKICHUSI CTAHKA.
(Vy=355wm/c; V, =228 wm/mun, t=4 mm/mun; 6= 0,04 mm; T, =5 c)
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BpeMmR OXNaXNCGeHUA cmakka , vac
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Puc. 2. 3aBUCMMOCTb OTPAaHKH &,, U OBAILHOCTH 6, OT BPEMEHHU OXJIAXKACHUS CTAHKA.
(Vy=32wm/c; V,=18 m/mun, t=2 mm/Mun; 6= 0,05 mm; T, =5c; KpA3)
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Puc. 3. 3aBHCHMOCTb OTPaHKH €2, U OBAJILHOCTH Ba OT BPEMEHU HArpeBa CTAHKA.
(Vy=32wm/c; V,= 18 m/Mun, t=2 mm/Mun; 6= 0,05 mm; T, =7 c; KpA3)

2. [lpu BBIIOJIHEHUW YHCTOBBIX W OT/AEIOY-
HBIX Oomnepainuii Ha OeCIeHTPOBO-NUTH(OBATHHBIX
CTaHKax, HEOOXOAUMO OOECIEUUTh COCTOSHHE

TEIIOBOro 0alaHca TEXHOJOTHUECKOH CUCTEMEL.
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