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NCCIEOJOBAHUE ITPOLIECCA OBPA30OBAHUA JEDEKTA B BUJIE
IMPOAOJIBHBIX CKJIAJIOK HA KOHLIEBBIX YHACTKAX
TOHKOCTEHHBIX I'JIb3 ITPU ITPOKATKE HA TIIA C
ABTOMATHUYECKNUM CTAHOM

[Ipy npokaTke TOHKOCTEHHBIX TWJIb3 Ha 3aJHUX KOHIAX MPOUCXOJUT
oOpa3zoBaHue nedekTa B BUJE KOHIEBBIX CKJIaJ0K, YTO MPUBOJAUT K YBEIUUYECHUIO
pacxoaHoro ko3 duiuenta metamia. J{Js BeISIBICHUS NPUYUH 00pa30BaHUs 3TOrO
nedekTa MPOBEACHO MaTEeMaTHYECKOE MOJEIMPOBAHUE IMPOLECCOB IMPOKATKH B
cpene QForm VX. Pe3ynpTarsl MOJEIUPOBAHUS MOKAa3ajdd, YTO OCHOBHBIM
(dbakTopoM 00pa30BaHMSI KOHIIEBBIX CKJIAJOK Ha 3aJHUX KOHIIAX YEPHOBBIX TPYO
SIBJISIETCSI TIOBBIIIICHHOE OTHOCUTEIBbHOE O0XKaTHe MO CTEHKE YepHOBOW TpyObl Ha
NEPBOM MPOXOJIE, KOTOPOE MPUBOJIUT K CILTIOIIMBAHUIO 33THETO KOHIIA YEPHOBOU
TpyObI 1 00pa30BaHUIO MPOJIOJIBHBIX CKIIAJIOK Ha KOHIIaX TPyO. Y CTaHOBIEHO, YTO
IIPU OTHOCHUTEIIFHOM 00KaTHH 1O CTeHKE B repBoM npoxojie oT 30,0 % oOpazyercs
nedeKT B BHUAE MPOJOJIBHON CKIAIKU HAa 3aJHEM KOHIIE YepHOBOW TpyObI. Jlims
MpeAoTBpalleHus 00pa30BaHUsI MPOJOJIbHBIX CKIIAJIOK MPE/I0KEHO YCTaHABINBATh
JIOTIOJIHUTEJIbHYIO BTYJIKY Ha CITyTHHUKE C OMPABKOM.

Knrouesvle cnosa: aBTOMaTHUECKUH TpyOONpPOKATHBIA CTaH, NpPOKAaTKa
TOHKOCTEHHBIX THWJIb3, OOpa3oBaHue JedexTa B BUJE MNPOAOJbHBIX CKIAJOK,
OTHOCHUTEJIbHOE 00KaThe MO CTEHKE YEPHOBON TPyObl, KOHCTPYKIIUSI CIIyTHUKA C
OIIPaBKOM.

Olga V. Starichkova, Gregory 4. Orlov

INVESTIGATION OF THE PROCESS OF DEFECT FORMATION IN
THE FORM OF A LONGITUDINAL FOLD AT THE END SECTIONS OF
THIN-WALLED SLEEVES DURING ROLLING ON A TPA WITH AN
AUTOMATIC MILL

When rolling thin-walled sleeves, a defect in the form of end folds occurs at
the rear ends, which leads to an increase in the consumption coefficient of the metal.
To identify the causes of the formation of this defect, mathematical modeling of
rolling processes in the QForm VX environment was carried out. The simulation
results showed that the main factor in the formation of end folds at the rear ends of
the draft pipes is an increased relative compression along the wall of the draft pipe
in the first passage, which leads to flattening of the rear end of the draft pipe and the
formation of longitudinal folds at the ends of the pipes. It was found that with relative
compression along the wall in the first passage from 30.0%, a defect in the form of
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a longitudinal fold at the rear end of the draft pipe is formed. To prevent the
formation of longitudinal folds, it is proposed to install an additional sleeve on a
satellite with a mandrel.

Keywords: automatic pipe rolling mill, rolling of thin-walled sleeves,
formation of a defect in the form of longitudinal folds, relative compression along
the wall of the rough pipe, satellite design with a mandrel

[IInpokoe pacnpoCTpaHEHUE HCIOJIB30BAHMS B PA3JIMUHBIX CTpaHAaX MUpa
TpyOONPOKATHBIX arperatoB, BKJIFOYAIOIINX aBTOMAaTUYECKHM CTaH, CBS3aHO C: C
BBICOKOW MaHEBPEHHOCTBIO IMEpexoja Ha JIPYyrod TUIOpa3sMep MPOKATHIBAEMbBIX
TpyO, YHUBEPCAIBHOCTHIO M0 BO3MOXXHOMY COOTHOIIEHUIO TUAMETPOB K TOJIIIHUHE
CTE€HKH, OTHOCUTEIHHO BBICOKON MPOU3BOAUTEIHLHOCTHIO. OMHAKO MalbHEHIIETro
peuieHus TpeOyIOT 3ajlaud TOBBIIMICHUS KadyecTBa HApPY>KHOM M BHYTpPEHHEU
MOBEPXHOCTH, TOYHOCTH TEOMETPUHM TPOU3BOAUMON MPOIYKIIMHM, CHIKCHUS
pacxoaHoro ko3dduirenra metamia [1-4].

Ocob6oro BHUMaHHUSI TPeOYIOT OCOOCHHOCTH MPOW3BOJICTBA TOHKOCTEHHBIX
TpyO. [IpakTHKOM ycTaHOBJIEHO, YTO MPOKATKa TPYO HA aBTOMATHUYECKOM CTaHe IIPU
COOTHOIIIEHUH HAPYKHOTO JHaMeTpa K TOJIIMHE CTeHKW cBbime 25 (D/S > 25)
COTIPOBOXKJIaeTcsa oOpa3zoBaHueM Je(deKxTa Ha BBIXOJHOM KOHIIE TPYyObl B BUJC
BBICOKOM IIPOJOJBHOM CKIIanku. JlaHHas ckjangka, 1mo (opmMe HallOMHHAOIIAs
«mmaBHUAKY (puc. 1), 06pazyercs B 001acTu pazbéMa KamnOpa Ha KOHIICBOM YYaCTKe
TpyO®I [5].

Puc. 1. 'oToBbIe TpyOBI C KOHIIEBBIMH CKJIAJIKAMHU

C uenplo aHaJIM3a pacKaTKU TWiib3 ¢ HA aBTOMAaTUYECKOM CTaHE HEOOXOAUMO
OBLJIO TIPOBECTU MOJICIIMPOBAaHUE Tpolriecca packatku B cpeae QForm VX,
MogpenupoBanue B cpene Qform VX mporecca packaTku Ha aBTOMATHYECKOM
CTaHe, MPOBEACHO sl CIEAyIoUUX pa3MepoB Tpyo: D127x4.5; (3133x4,0;
D133x5,0; D140%5,0; D152x5,0; O159%x4,5; A159%5,0; B168x5,0; D180%6,0;
D194%6,0; ¥219x%7,0; D219%8,0; ¥245%8,0.

Ha pucynke 2 mpexacraBieHa cOOpka CIyTHHKA C ONpPaBKOM Ha
ABTOMATHUYECKOM CTaHE.
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Puc. 2. JlelicTByro1masi KOHCTPYKIIHMSI CITyTHHUKA C ONTPaBKOM:
1 — ronoBka; 2 — onpaBka; 3 — mmuiIbKka; 4 — raiika; 5 — mrudr

Ha pucynke 3 npeacraBinena 3D Mojens 4epHOBOM TpyObl MOCIE BTOPOTO
IPOX0/1a Ha aBTOMAaTUYECKOM CTaHE.

a o

Puc. 3. 3D Mozenb 4epHOBOI TpyObI 1OCIIE BTOPOTO MPOX0/1a paCKaTKH Ha aBTOMaTHYECKOM
CTaHe: a — BUJ CBEPXY; 6 — BUJ (PPOHTAIbHBIN

[To pe3ynpTaTaM MOAETUPOBAHUS BBISBICHO, YTO Je(heKTO0Opa3oBaHUE
MIPOUCXOJIUT 3a CUET CIUTIONIMBAHUS 3a/THETO KOHIA YePHOBOM TPyOBI HA BTOPOM
MIPOXO0JIE B MpoIiecce packaTku. [Ipu OTHOCUTEIEHOM 00KaTHUH TTO CTCHKE B
nepBoM mpoxo/ie Boimre 30% 3a1Huil KOHEIl YepHOBOM TPYOBI CILTIONUBACTCS U
3aTeKaeT MEeX1y pedopiaMu BaJIKOB aBTOMaTHYECKOIo cTaHa (puc. 4).

Jis  mpemoTBparieHus: 00pa3oBaHUS KOHIIEBBIX CKJIAJO0K MPEIIOKEHO
yCTaHABJIMBATh JIOTIOJHUTEIBHYIO BTYJIKY Ha CITyTHHKE ¢ onpaBkoi. Ha pucynke 5
MPE/ICTaBIICHa KOHCTPYKIIMS CITyTHUKA C OTIPABKOM M BTYJIKOH.
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Puc. 4. IIponecc oOpa3oBanus 1e()eKTOB B BUJE «IJIABHUKOB)» IPU MPOKATKE HA
aBToMatnyeckoM crane B cpesie QForm VX: a — nauano npouecca, Bua GpoHTaIbHBIN;
6 — cepeauHa mpolriecca, BUJ GpOHTAIbHBIN; 6 — KOHEll Ipoliecca, BUJ (POHTAIbHBIH; 2 — HaYaJo
nporecc, BUJ cCOOKy B pa3pese; 0 — cepeluHa npoliecca, BUJ cCOOKY B pa3pese; e — KOHel]
npotecca, BUJ cOOKy B paspese.

I

Puc. 5. Ilpennaraemast KOHCTPYKIMS CIIyTHHKA C ONPABKOM: 1 — ronoBka; 2 — onpaska; 3 —
IIMNUIbKa; 4 — BTYINKA; 5 — raifka; 6 — mtudt

[IpoBeneno moxenupoBanue B cpene QForm VX mporecca packaTKu Ha
aBToMatudeckoMm ctane TIIA. Ycranosneno, 4ro:

1. JedekTooOpa3oBaHue MPOUCXOIUT 3a CUET CIUTIOLIMBAHMS 33HETO
KOHIIa YepPHOBOI TpyObl Ha BTOPOM MPOXO/IE B MPOIECCE PACKATKH.
2. JHedexkToobpa3oBaHre NPOUCXOIUT IPU OTHOCUTEIBHOM O0XKATHH T10

cteHke B mepBoM mnpoxonae oT 30,0 % oOpasyercs nedekT B BHJE CKIAIOK
(«TJTaBHUKOBY) Ha 3aJJHEM KOHIIE YEPHOBOM TPYOBI.

3. Jnst  mpenmoTBpamieHuss  00pa3oBaHHUS  MPOJOJIBHBIX  CKIIAJIOK
MPEJI0KEHO YCTaHABIMBATH AOMOJHUTENbHYIO BTYJIKY Ha CITyTHUKE C ONPaBKOM.
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