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AnHotanus. [IpuBenena nadopmanust o paspadaTeiBaeMoi yCTaHOBKE AJIs CTAOMIM3ALUH PAa3MEPOB KOJIBIIEBBIX
3aroTOBOK MaJION JKECTKOCTH IOCHIE KOJBIEPACKATKN M CHIDKCHUSI OCTATOYHBIX HANpPSHKCHUH B HUX. B oCcHOBY
pacdeToB CIIIOBBIX MApaMETPOB IMKIMIECKOTO HATPY KEHHU KOJBLIEBON 3arOTOBKH IMOJ0KEHO MaTeMaTHIECKOE
MOJICTIMPOBAHNE OICPANU HATPYXKECHUSI KOJBLEBOM 3arOTOBKH paJvaibHBIMU yCHIUSIMH. IIpoaHamn3upoBaHbI
CXEMBbl Harpy>X€HHsl KOJBLIEBOH 3arOTOBKM 10 BHYTPEHHEMY JAMAaMETpy pa3HbIM KosmuecTBoM (2, 3, 6, 8)
paauanbHeIX ycunui. Iloka3zaHo, 9TO pacyeTHble M MOAEIHPOBAHHBIC HANPSIKEHUS HAa BHYTPEHHEM AUaMeTpe
KOJIBIIEBOM 3arOTOBKM XOpOILIO COBHAJalOT. Pe3ynbTaThl pacueToB IpeAHA3Ha4YeHbl Uil pa3paboTKH
TEXHOJIOTHUECKOT0 O00ECHeYeHUs] aBTOMAaTU3MPOBAHHOTO KoublepackatHoro kommuiekca OAO «BEJIA3 —
ynpasisitomas kommnanus xonauara «bEJIA3-XOJIAUHI ».

KioueBble cJjioBa: KOJbIlEpacKaTKa, KOJbLIEBas 3aroTOBKA, OCTATOYHbIE HAMPSDKCHUSA, IUKIMYECKOE
Harpy>keHue, AHHaMHUIecKast CTAOMITH3aIIHAL.
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Abstract. Advantages and problems of ring rolling production are described. The method of controlled cooling -
cyclic loading of the ring while cooling down — is proposed to improve the accuracy of manufacturing of low-stiffness
rings and to reduce residual stresses in them. Its advantage over other types of dressing is explained.
Recommendations are given on creation of experimental installation for elimination of deformations arisen in the
process of production of low-stiffness rings and removal of residual stresses in them. The developed
recommendations are used in the design of the installation. They will ensure the implementation of the technique of
controlled cooling of low-stiffness rings during their production by ring rolling at the Belarusian Automobile Plant.
Key words: ring rolling, ring billet, residual stresses, cyclic loading, dynamic stabilisation.
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IIpon3BOACTBO MAaJIOXKECTKUX KOJBIEBBIX 3aroTo-
BOK — OJTHO M3 aKTyaJIbHBIX HAIIPaBJICHNUI MallIMHOCTPO-
eHns1. OCHOBOM TEXHOJIOTHHY X U3TOTOBJIEHHS SIBIISCTCS
KoJIbLiepackaTka [1], mpu KoTopoil BO3HMKAET reoMeT-
pHdecKasl TIOTPEIIHOCTh B BUJE OBAIBHOCTH. Kpome
TOTO, IPY MEXaHUIECKOH N TepMHYECKOH 00paboTKax
Jietanell BO3HUKAIOT OCTaTOYHbIE HATPSDKEHUs, U3Me-
HSIOIIME T€OMETPHUUECKUE pa3Mepsl M (GopMy U3IEni
NPpH 3KCIDTyaTanuu. s peneHns 3aaqu cTaduimsa-
IIIX Pa3MepOB M CHIDKEHUS] OCTATOYHBIX HAIPSDKEHUH
TaKWX 3arOTOBOK IPE/IO’KeHa TEXHOJIOTHS UX CTaOw-
JU3anuy [2], OCHOBaHHAsI HA UCTIONH30BAHUH ITUKITHIE-
CKOTO Harpy>keHus 3arotoBok. [lyis ee peanmmsammm Ha
OocHOBaHMM TmaTeHTa [3] pa3paboTaHa 3KCHEpPUMEH-
TaIBHO-TIPOU3BOJICTBEHHAS YCTaHOBKA (PUCYHOK 1) 1ist
yCTpaHEHHs! BO3HUKIIMX B MpOLECCEe MNPOM3BOJACTBA

PucyHnok 1 — BHemnuii Buj (M30MeTpus)
JKCIIEPUMEHTAILHO-MIPON3BO/ICTBEHHOH YCTaHOBKH

He.ﬂb AOKJIaga — MOJICIIMPOBAHUE HArpyXCHUA

MAJIOKECTKHX KoJiel| AeopMaluii U CHATHS OCTaTOY-
HBIX HanpsDKEeHUi B HUX [4].

KOHBHCBOﬁ 3aroTOBKU IS ONpEACJICHUSA PEKHUMOB
pa6OTBI YCTaHOBKHU.
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JUist IpUHSTOM CXeMBbI HarpyKeHUS N3THOArOIInit
MoMeHT M, u HopMmanbHOe ycmmue N, B cedeHHH
KOJIbIIa ONPENIENSIFOTCS IO 3aBUCUMOCTSIM [5]:

- 1 _ cos((e/2)=¢)
My=Pr ((1 2 sin(a/2) ) (1)
P o
N = 2sin(y/2) <08 (E N ¢) ' (2)

raoe P - paguanbHas cuia; N —MX YHCIIO; I' — paanyc
2m
KOJIbLIA, O = 7 — YToJI CUJIaMH.

Hanpsoxenne n3rnba paBHO:
Oy =7 (3)

rie W = hs?/6 — MOMEHT CONPOTUBJICHHUS CEYCHUS
KOJIbLI; S — INMPHHA CEYeHHUs Kojbl@a; h — BeicoTa
KOJbLIA.

HopmanbHoe HamnpspkeHHE pacTsDKEHHS OT Jei-
cTBHS HOpManbHOTO ycmus N paBHO:

o, =7, ),

rne F = h - s — miomans ce4eHus KoJblia.

MopennpoBaHHe TPOBEACHO C HCIIOJIB30BAHUEM
nporpammHoro obecnedenus «Komnac 3D» ans xo-
Jien] pa3HOM KECTKOCTH pauaibHBIMHM YCUIMSIMHU
P =500 kH c 2, 3, 6 u 8 MO3UIIMOHHBIMU CXEMaMHU
HarpyxeHus. Ha pucyHkax 2 u 3 mnpuBeneHB!
IIPUMEPHI MOAETUPOBAHUS 3 U 6 MO3UIUOHHBI CXEM
HarpykeHus: kosbna 462x367x135 MM u3 cranu
40XMOA.

ITpoBeneHHbIH pacdeT Ui 3TOr0 KOJbla U KOJeLl
pasmepom 392x340%36 MM, 480%x370x135 mm u3
craneit 40XM®DA u 40XH noxa3zai, 4to ¢ yBejauue-
HHEM KOJIMUECTBA PAAHAIBHBIX CHJI 3HAYEHHS MaKCH-
MaJbHOTO M3rHOAIOIIEero MOMEHTAa YMEHBINIAIOTCS, a
3HAYCHUS MAKCHMAJbHBIX YCWJINN pacTsKeHHS yBe-
JIUYUBAIOTCS.

377.659 SVM[H/mMm"2]

PrcyHOK 2 — 3-X IUIyH)KepHasi MOZIENIbHAsT CXeMa
HarpyxeHus konbla 462x367x135
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210.581 SVM[H/MM"2]

PucyHoKk 3 — 6-TH IUTyH)XepHas MOJIECIbHAs CXeMa
HarpyxeHus Konbia 462x367x135

AHanu3 cyMMapHBIX PacYeTHBIX U MOAEIUPOBAH-
HBIX HANpsHKEHUH OIS TPEeX MOAEIMPYEMBIX KOJell
MTO3BOJIMJI CIIENIATh BBIBOJIBI:

— CyMMapHbBIE pacdeTHble U MOJEIHPOBAHHBIC
HAIPSDKEHUS B PACYETHOM TOUKE MEKIY yCUIUAMU P
Ha BHYTPEHHEM JIHMAMETPe KOJbLA HMMEIT IMOIHOE
COBIAJICHUE;

— CYMMapHBIE DPACUYETHBIE M MOICIMPOBAHHBIC
HAMpPsDKEHUS B PACUETHOM TOYKE MOJ yCUNUsAMU P Ha
BHYTPEHHEM JHaMETPe KONbLA UMEIOT IOYTH ITOJTHOE
COBINAJICHUE JUI CXEMBbl Harpy:KeHHs ¢ 2-Ms pajiu-
IBHBIMH YCHJIMSMH U HEOOJIBLIOE PACXOKACHHE JUIs
cxeM ¢ 3 1 6 panuaIbHBIMU yCHINSMHU, KOTOPOE 00b-
SICHACTCS T€M, YTO pacyeT CyMMAapHOTO HANPsDKEHUS
IOJT YCWJINSAMHU P Ha BHyTpeHHEM JAuaMeTpe Kojblia
HE YUMTBIBAET JICHCTBUS KOHTAKTHBIX HapSKECHUH.
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