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Annomayus. IlpuBeneHs! pe3ynbraTbl BBIYUCIUTEIBHOTO SKCIIEPUMEHTA MO M3YUSHHIO BIMSHUS TEXHOJIOTHYECKHUX MOTPEHIHOCTeH HA BEPTUKAIBHYIO U
FOPU30HTATIBHYIO CHJIBI IPOKATKU. B kauecTBe He3aBUCHMBIX (DaKTOPOB BBIOPAHBI HCXOIHAS PA3HOCTEHHOCTh 3arOTOBKH, T0a4a U KOA(QGUIMEHT
TpEHHsI, IPOBE/ICH MOJHBINA (HaKTOPHBII SKcriepuMeHT. [lomydeHbl ypaBHEHNUS TIMHEHHON PErpeccuy BeJIMYMHbBI YCHIINI OT M3y4aeMbIX (haKTOpPOB.
AHanu3 JaHHBIX PACYEeTOB MTOKA3aJI, YTO 3HAYCHHS CHJI, TOJYYCHHBIX TIPU MAKCUMAIIbHBIX MOKa3aTessiX (pakTopoB, HAMHOTO MPEBBILIAIOT 3HAYCHHS,
MOJTy4eHHbIE TIPY MMHMMAJIBHBIX MOKa3areasax (akTopoB: BepTHKaJbHAs CHia pasiuMuaercs Oosee, 4eM B 2 pasa, a 0ceBoe ycuiue — Oosee, 4eM
B 8 pa3. Crenan BBIBOJ O TOM, YTO HOTPELUIHOCTH YCTAHOBKH NMAapaMeTPOB PEIKUMOB IIPOKATKH MOTYT BbI3BaTh MHOTOKPATHBI POCT YCHIIMIT IIPOKAT-
K1, 0COOCHHO TOPU30HTAIBHOM cocTapistomeil. [ToatoMy 1uist cTabuIbHON paboThl MPOKATHBIX CTAHOB HEOOXOIMMBI COOMOICHHIE TEXHOIOTHYEC-

KOM JUCHHUIIIMHBI U KOHTPOJIb HCXOAHOU Pas’HOCTCHHOCTH 3arOTOBKH.

Knrwouesvie cnosa: XOJIOAHAas IMpOoKaTKa pr6, CHJIBI IIPOKATKH, TTOJTHBIN Q)aKTOpHHI‘/’I BBIYUCITUTEIIbHBIN OKCIEPUMEHT, IOIPEUIHOCTU TEXHOJIOIMYCCKUX

PEKHMOB.
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[Ipu xomomHO#W NpOKaTKe TPYO IOTPEIIHOCTH YCTa-
HOBKH TEXHOJIOTHUECKUX PEKHMOB MPOKATKH, pa3dopoc
CBOHCTB MICXOIHOH 3arOTOBKH, YCIOBUI KOHTAKTHOTO Tpe-
HUsS MOTYT tocturathb £15 % u 6oinee [1 — 3]. [Ipencrasns-
€T UHTEPEC CIENIATh OLCHKY BIHMSHUS dTHX IMOTPEIIHOCTEH,
B YaCTHOCTH, Ha CHJIOBBIE TTApaMETPhI IPOKATKH.

s OLCHKH NPOBENEHBI BBIYHCICHUS C HCIONb30Ba-
HUEM paHee pa3padOTaHHOTO MaKeTa MPUKJIAJHBIX TPOT-
pamM [4] B COOTBETCTBUH C TIJIAHOM TOJTHOTO ()aKTOPHOTO
BBIUMCIIUTENBHOTO OKcniepumenTa 2° (cMm. Tabnuity). Pasme-
PpbI 3ar0TOBKH 45%4 MM, pazMepsl TOTOBOU TPyOb 20%X2 MM,
cranb 08X18H10T. BapbupoBanu pa3zHOCTEHHOCTh 3aro-

ToBKH OT 0 110 15 %, Benmuuny nogaun 10 £ 3 MM, ko3(-
¢unuent tpenust Kymona 0,1 + 0,05. B xauectBe yHKIHIA
OTKJIMKa BBIOpAIM MaKCHMAJIbHBIC BEPTUKAIBHBIC H TOPH-
30HTAJIBHBIC CHJIBI TPOKATKH.

B pesynbrare 00paOOTKM AaHHBIX TaOIHIBI B COOT-
BETCTBUH ¢ pabOoTOH [5] MOIyUIHIN CIIEyIONINe YPAaBHCHHUS
perpeccu sl CHUIT TIPOKATKH C YIETOM OLIEHKU 3HAaYUMOC-
TH KO3(p(HUINCHTOB (B MPEANOIOKCHUH, YTO TOYHOCTD
ompeneneHus: cui cocraBisier £10 %, HEKOTOpbIe MapHbIe
B3aNMOJICHCTBHUS OKAa3aJIUCh HE3HAYNMBI):

P =640,5+74,25x, +132x, +44,75x, +25,75x,x,; (1)

Ilnan n pe3yjJabTarbl BBIMHCIUTEIBHOI'0 IKCIIEPUMEHTA

Plan and results of the computing experimentt

Howmep Wcxonnas pazHo- [Monaua X,, | Kosdduuuent | Bepruxansuas | [opuzonTansHas
OTIBITA CTEHHOCTh X, % MM Tpenust X, cuna P, kH cuna Q, kH

1 15 13 0,15 956 172

2 15 13 0,05 789 43

3 15 7 0,15 590 93

4 15 7 0,05 524 26

5 0 13 0,15 716 116

6 0 13 0,05 629 31

7 0 7 0,15 479 77

8 0 7 0,05 441 23
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KPATKUE COOBIIEHU S

0 =72,6+10,9x, +17,88x, +41,88x, +11,63x,x;, (2)

TIE X, X,, X; — KOIMPOBAHHBIE 3HAYEHHUsI (PAKTOPOB, COOT-
BETCTBCHHO MCXOJHOW pPa3HOCTEHHOCTH, MOJAYU U KOI(P-

2(x, - x)

Ximax _ Xinlll'l

VYpaBuenus (1), (2) moaTBepxAalOT U3BECTHBIE (hak-
THI, 9TO YBEIUICHUE NCXOAHON TOJIIUHEI CTCHKH, MO/a-
9 1 Kod(dUIMeHTa TPeHHs YBEIMYUBAIOT CHUIIBI MPO-
KaTKA. YCTaHOBJICHO IO BEIMYMHE COOTBETCTBYIOIIUX
K03 puIMeHTOB perpeccun B ypaBHeHuu (1), 4To Ha
BEPTHKANBHYIO CHIIy HawmOoJsblee BIUSHHUE OKa3bIBa-
eT mojada, Jajiee MO0 3HAYUMOCTH CJICAYIOT HCXOIHAs
Pa3HOCTEHHOCTh M KO3 (dunueHT TpeHus. DakxTopsl,
BIUSIONINE HA TOPU30HTAIBHYIO CHIIY B COOTBETCTBUU C
ypaBHEHHEM (2), IO 3HAYMMOCTH MOTYT OBITH paccTaB-
JICHBI TaK: K03 PUIMEHT TPeHHUs, TI0Jja4a, UCXOIHAs pa3-
HOCTEHHOCTh. AHaJHM3 JaHHBIX PAacYeTOB IMOKa3aj, 4TO
3HAYCHHs CWJI, MOJYYEHHBIX MPU MAaKCUMaJbHBIX 3Ha-
yeHUsx (akTopoB (cM. Tabmuiry, onbIT Ne 1), HaMHOTO
MPEBBIIIAIOT 3HAYCHUS, TIOTYUCHHBIC TIPU MUHUMAIBHBIX
3HaueHUIX (HakTopoB (cM. Tabmuily, onbiT Ne 8): BepTH-

(unueHTa TpeHus; X; =

KaJbHas CHJIa pasjuyaeTcs Oosee, 4eM B 2 pasa, a oce-
BOE ycuime — 0ojee, 4eMm B 8 pas.

Takum 00pa3oM, MOTPELTHOCTH YCTAHOBKH [TapaMeTpOB
PESKUMOB TIPOKATKH MOTYT BBI3BaTh MHOTOKPAaTHBIH POCT
yCUIMIN IPOKATKH, 0COOCHHO TOPH30HTAIBHOM COCTABIISIO-
nieid. [Toaromy mnst cTaOMITBHOM pabOTHl MPOKATHBIX CTa-
HOB HEOOXOIMMBI COOJIOIEHNE TEXHOIOTHYECKON IUCIIH-
TUTHHBI ¥ KOHTPOJIb UCXOJHOM Pa3HOCTEHHOCTH 3aTOTOBKH.
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EFFECT OF TECHNOLOGICAL ERRORS ON FORCE PARAMETERS OF PIPES COLD ROLLING
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Abstract. The results of numerical experiments on studying of influence
of technological errors on the vertical and horizontal forces of roll-
ing are given. A full factorial computational experiment was per-
formed by varying factors: initial wall thickness variation of pipes,
feed and friction factor. The regression equations were obtained by
the vertical and horizontal forces from these factors. It was found
that the force values obtained when the maximum values of the fac-
tors are much higher than the values obtained at minimum values
of factors: the vertical force varies by more than 2 times, and the
axial force — more than 8 times. It was concluded that the errors of
setup rolling parameters can cause a multiple increase in the forces
of rolling, especially, in the horizontal component. Therefore, for
stable rolling mills operation the observance of procedures disci-
pline and control the initial wall thickness variation of pipes are
necessary.
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