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I.A. ConosiioBa, 0.M. HukonaeHKO
ITPOIT'HO3YBAHHS TOYHOCTI TPYbB
ITP1 BE3OITPABOYHOMY BOJIOYIHHI

AHomauis. [lposedeHo AOCNIOKeHHS MexHOI02TYHUX napamempis BUpobHUYMBa mpy6 3 pi3HUX
mapok cmaneli npu 6e30npasoyHoOMy BOJMOYTHHI. BusHayeHi pakmopu, wo 8nauBaoms Ha 3MiHy
pi3HoCMiHHOCMI mpy6 3a 00NOMO20k0 KOpensyiliHo-peapeciliHo2o aHanizy ma nobyo0osaHi pe-
epeciliHi modeni. Pe3ynsmamu 00CniOxeHb BNPOBAGKEHT 8 PO3PAXYHKU Mapwpymis ma mexHo-
JI02IYHUX Kapm BUPOBHULMBA 3 MemOoIo NPO2HO3YBAHHA PI3HOCMIHHOCMT 20MOBUX Mpy6 npu Bo-
JIOYIHHI Ma 3anpoBadXeHHI0 CKOPOYeHHA BUMPAM Memasy Ha BUPOBHULMBI.

Knwoyosi cnosa: 6e3onpasoyHe BOJIOYTHHSA, 3420MOBKA, mpy6a, pi3HOCMIHHICMb, 06MUCHEHHS,
pezpeciliHa modesib, KopesiayiliHo-pezpecitiHuli aHani3, cmyniHb MOHKOCMIHHOCMI.

AHani3 ocTaHHIX DOCTiAKEeHb i myosrikaii. JJocTiIKeHHIO BIOCKO-
HaJIeHHSI TeXHOJIOTii 6e30MpaBOYHOr0 BOJIOUiHHSI TIPUCBSIUEHO 6araTo HayKo-
BUX pobiT cyuyacHux BueHux: OpsoBa I'.A, Kaprina b.B., OxynoBa P.A., I1ap-
mmHa C.B. Tta iHmux. Ii po6oTH cripsiMmoBaHi Ha BUBUEHHS:

- BOJIOUiHHS B 0JIOK BOJIOK;

- BOJIOUiHHSI Yepe3 BOJIOKY, 1[0 00epPTAEThCS;

- MO, eJIF0BaHHS MMPOLIeCy BOJOYiHHS.

Y poboTax BUPIIIYIOTbCS MUTAHHS, 1O JO3BOJISIOTh 30UIBIINUTY CTYIIiHb Jie-
dbopmaiiii 1pyu BOJOUiIHHI, TPOAYKTUBHICTb, 3B'SI3aTM 3MiHM TOBUIMHU CTiHKU
3 eHeproCWJIOBUMMM MTapaMeTpaMu MpoI1ieciB.

Iesaxki poboru B.A. Koukina, M.3. €pmanka, M.M. BepHiureiiHa,
}0.®. IlleBakiHa, A.b. JlamiHa NIpuCBSIYeHi iHXKeHEPHUM METOaM PO3PaXyHKY
TOBIIMHU CTiHKM TPyOM Mic/isi BOJIOUiIHHS B OHY BOJIOKY Ta OTPUMaHi AesKi
JIiHi}HI 3a/1€)KHOCTI 3MiHM Pi3HOCTIHHOCTI. Y CBiTi Cy4aCHUX BMMOT IO TOYHO-
cTi Tpyd BMHMKAE iHTEpec M0 Mpo6ieMy 3MiHM Pi3HOCTIHHOCTI TPy6 Iic/s BO-

JIOUiHHS 111 TPOTHO3YBaHHSI TOYHOCTi TOTOBUX TPYO.
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MeTa gociaigkeHHsI. MeTol0o MaHOi pOOGOTU € MOCTiIKeHHSI BIUIMBY
TEXHOJIOTIUHMX ITapaMeTpiB 6€30IIPaBOYHOr0 BOJOUiHHS TPYO 3 pi3HUX MapOK
cTasieii Ta BuU3HAUeHHSI (PaKTOpiB, IO BIUIMBAIOTh HAa 3MiHY Pi3HOCTiHHOCTI
TpyO 3a TOTIOMOT0I0 KOpesiliiiHO-perpeciiiHoro aHastisy.

BukiageHHsI OCHOBHOIO MaTepiaaxy JOCIiIKeHHsA. be3onpaBoyHO-
MY BOJIOUiHHS MiAAal0Th TPYOU IiC/As KOPOTKOOMPAaBOUHOTO BOJIOYiHHSI abo
npokaTku Ha craHax XIIT a6o XIITP, To6To Tpyou, sIKi MalOTh MEBHY Pi3HO-
CTiHHICTb.

3 MeTOM0 OIiHKM TOYHOCTI TPYO ITic/isi 6€30IpaBOUYHOIO BOJOUiHHS OY-
JIX CTIPOEKTOBAHi Ta AOCTiAKeHi TeXHOJOTiUHiI MapuIpyT BUPOOHUIITBA TPYO
3 pi3HMX Mapok craseit. 3a po3pobIeHMMIM MapIIpyTaMy 32 TEXHOJIOTIi€0 BU-
pPOOHMIITBA MpOTSATaMNCs napTii Tpy6 [1], Big KoxkHOi mapTii Bigbupanucs 3pa-
3K i MPOBOAWMINCSI BUMIpM TOBIIMHM CTiHKM B PiBHOBiAZaseHMUX TOUKaX MO-
TIepevyHoro Iepepisy Tpyonu.

JIJ1s1 KOSKHOTO TIPOXOAY BOJIOUiHHSI pO3pax0OBaHi:

- abcomoTHa Af=t,, —tyi, 1 BIIZHOCHA DPi3HOCTIHHICTb 3aroTOBKMU

max
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%
3a pe3yJibTaTaMM BUMipIOBaHb BUKOHAHMI KOPeJISLiliHO-perpeciiHmnii
aHaJji3, BU3HaveHi akTopy, 10 BIUVIMBAIOTh HA 3MiHY Pi3HOCTiHHOCTI i 1TOOY-
IlOBaHi perpeciiidi mogeni [1].

IHTepBasM BapilOBaHHS BUXiTHMMM JAaHMMMU HaBeeHi B Tabauili 1.
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Tabmuig 1
[HTepBa/siM BapilOBaHHS BUXiAHUX JAHUX JJISI aHAJTi3y
Jliama30H BapiloBaHHS ITapaMeTpy
[TapameTp T . - :
Hep)kaBitoui crasi BYIJIELIeBi cTasi
0p, % 0,80... 13,5 1,2...16,5
D
= 1,12...1,5 1,05...1,6
D
t
— 0,05 ... 0,235 0,02 ...0,21
Dy
Dy 10, 16, 25, 36
) 0,97 ...3,0

SIK BUIIMBA€E 3 BM3HAUeHHS mpy K <1 pisHOCTiHHICTD 3MeHIIyeTbCH,
npu k >1 pisHOCTiHHICTB TOTOBOI TPY6M 6iNbIlIe Pi3HOCTIHHOCT] 3aTOTOBKI.

3HauuMMicTh KoedillieHTiB OTpMMaHMX PiBHSIHb OIliHIOBaJacsl 3a
kputepiem CTblOgeHTa, a aJeKBaTHICTb Mojesi 3a Kpurepiem @imepa.
OTpumaHi mMopesi € ajeKBaTHMMMU i 3i 3HauMMuMuM Koediuientamu [1]. Ha-

MIPUKJaA, MOAei i1 HACTYITHUX CTaJieil MaloThb BUTJISIA:

- s ctani 08X22H6T
2
D
k=1681+29% 050020 1011020 129128 0| _0,003¢
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- nist ctani 06XH28M/T:
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k=1974 +

TakMM UYMHOM MPOTHO3YKOUM OYUiKyBaHy IOMEpPEeYHY Pi3HOCTIHHICTb
rOTOBOI Tpyou Tic/asi 6e30MpaBOYHOrO BOJIOUIHHSI MOXXHAa BMKOPMCTOBYBATU
perpecuBHY 3aJI€XXHICTh:

- o1 ctani 08X22H6T
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2
5. =3304+ 5| 1,681-0,52220 1011010 429,128 10| _0,003¢
D Dy Dy

- s crani 10

2
D
5y =2,324+ 8,0 1974-0,71820 _8.44210 1 23616 20| _0,003¢
D D, D,

e 50 _ ToIepevyHa pi3HOCTiIHHICTb BUXiTHOI 3aTOTOBKHA;

51— rorepevyHa pi3HOCTiHHICTh TOTOBOI TPYOU.

[Ipu aHanisi oTpumaHux 3anexxHocTei [1, 3] MOkHa 3poOOUTU HesKi
BMCHOBKM: UMM IUIQCTMYHIIIMII MeTaJ, TMUM MeHIIa 3MiHa Pi3HOCTiHHOCTI.

MeHIII TUTACTUYHI CTaji MalTh OUbINY TeHAEHIil0 10 3MiHM Pi3HOCTiHHOCTI.

[lpy Manux 3HAYEHHSIX % koedinienT K pocsirae BenmumHM 3,5, TO6TO
Pi3HOCTiIHHICTb 30iMbIIYETHCS B 3,5 pa3u, a IPU BeIUKUX 3HAUEHHSIX %

iHTeHCUBHillIe 11 BUIIpaBIE€HHS.
[HTeHCUBHICTb BUITPABJIEHHS (k <1) 3a;mexXuTh Bifg KoedilieHTa 00THIC-
Dy Dy
HeHHs 110 giametrpy D : uum 6inbue sHaueHHs:s D | Tum iHTeHcuBHiIIe BuU-

MpaBjIeHHSI Pi3HOCTiHHOCTiI. TOOTO 3 METOW BUIIPABJIEHHSI Pi3HOCTIHHOCTI

(50 >4%) mnpu 6e30MpaBOUHOMY BOJIOUiHHI HeOOXiJZHO 36iJblIyBaTH
KoeillieHT BUTSKKHA.

3ajekHiCTh 3MiHM Pi3HOCTIHHOCTiI BiZi BiTHOCHOTO OOTMCHEHHS IO
JliaMmeTpy Ta BiJl CTYIIeHI0 TOHKOCTIHHOCTi HaBeJeHa Ha pUCyHKax 1 Ta 2 s
crani 08X22H6T.
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PucyHoK 1 — 3aiekHicTh 3MiHM Pi3HOCTIHHOCTI Bil OOTMCHEHHS I10 AiaMeTpy
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PucyHOK 2 - 3aneskHicTh KoedillieHTa 3MiHM PiSHOCTIHHOCTI BiJ CTYIIEHS
TOHKOCTiHHOCTI (cTasnb 08X22H6T)
BucHOBOK. Pe3synbTaTu JOCTII)KeHb BIIPOBA[XKe€HI B PO3PaxXyHKMU
MapIIPYyTiB Ta TEXHOJOTiUHUX KapT BUPOOHMIITBA [2] 3 MeTO MPOrHO3yBaHHS
Pi3HOCTIHHOCTi TOTOBMX TPYO IIpM BOJIOUiHHI Ta 3aIIpOBAJI)KEHHIO CKOPOUYEHHS

BUTpAT MeTaly Ha BUPOOHUIITBI.
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lpo2Ho3ysaHHa moyHocmi mpy6 npu 6e30npasoyHoMy BON0YTHHT
bezonpasoyHomy B0JIOYIHHA niddarms mpybu Nicis KOPOMKOONPABOYHO20 BOMOYIHHSA
abo npokamku Ha cmaxax XIT abo XITP, mo6mo mpy6u, AKi Maome nesHy pi3HOCMIHHICMe.

3 memoro oyiHKu mo4YHocmi mpy6 nicns 6e30npasoyHo20 BONOYIHHA BYU CNPOEKMOBAHT |
00CnidxeHT mexHoN02TYHT Mapwpymu supobHuUYmsa mpy6 3 pi3Hux mapok cmasnel. 3a po3pob-
JIeHUMU Mapuipymamu 3a mexHo/02i€l0 BUPOBHUYMBA npoma2anucs napmii mpy6, 8i0 KOXHOI
napmii 8i06upanuca 3pasku i NPoBOOUAUCA BUMIPU MOBLUUHU CMIHKU B PiBHOBIOOANEHUX MOY-
Kax nonepeyHo20 nepepizy mpyo6u.

Jna KoxHO020 npoxody BOJMOYIHHS PO3PAXO0BAHI: AOCOMOMHA 1 BIOHOCHA PI3HOCMIHHICMb
3020mosKU 1 2omosoi mpybu, KoegiuieHm obmucHeHHs no  diamempy, CMyniHb
MOHKOCMIHHOCMI, CMyniHb dehopmayii, KoeiyieHm 3mMiHU PI3HOCMIHHOCMI.

3a pe3ynbmamamu BUMIpIOBAHL BUKOHAHUL KOpenayiliHo-peapeciliHull aHani3, BuU3Ha4eHi
akmopu, wWo 8nauUBaOMbL HA 3MIHY PI3HOCMIHHOCMI ma nobydosaHi pezpeciliHi 3anexHocmi
Npo2HO3YBAHHS 0YIKYBAHHSA NoONepeyHoi pi3HocmiHHocmi mpy6 npu 6e30npasoyHoMy BOJIOYIHI.

lpu aHanisi ompumaHux 3anexHocmell MOXHA 3pobUMU HACMYNHI BUCHOBKU: YUM
naacmMuUYHIWUG Meman, mum MeHwe 3MiHa Pi3HOCMIHHOCMI. MeHw naacmuyHi cmani mawoms
Ginby meHOeHYil 00 3MIHU Pi3HOCMIHHOCMI.

InmeHcusHicms sunpasneHHs ( k <1) 3anexums B8i0 KoegiyicHma 06MUCHEHHA no
diamempy - 4uMm OifbWe 3HAYeHHS (1020 3HAYeHHS, MUM THMeHCUBHIWe BUNPABJIEHHA

pi3HocmiHHocmi. Tobmo 3 Memoto BUNPABAEHHA pi3HOCMIHHOCMI ( % >4%) npu 6e30npasoyHo-
MYy BOJIOYTHHT HEOOXIOHO 36T/1bLYBAMU KORDIYIEHM BUMSAKKU.
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BucHosoKk. Pe3ynbmamu 00CniOxeHb BNpoOBAOXeHT B8 pPO3PAXYHKU Mapwpymis ma
MexHOI02TYHUX Kapm BUPOOHUYMBA 3 Memow Npo2HO3YBAHHSA Pi3HOCMIHHOCMI 20moBux mpy6
npu B0I0YTHHT MA 3aNPOBAOIKEHHIO CKOPOYEHHSA BUMpam mMemasny Ha BUPOGHUYMBI.

Predicting the accuracy of pipes at sinking

Sinking s subjected to pipes after short-term drawing or rolling on cold rolling mills or roll
rolling mills, ie pipes having a certain difference.

In order to assess the accuracy of pipes after sinking, technological routes of pipe
production from different grades of steel were designed and investigated. According to the
developed routes by the production technology, batches of tubes were drawn, samples were taken
from each batch and wall thickness measurements were made at equally distant points of pipe
cross-section.

For each passage of the drawing are calculated: absolute and relative difference of the
work piece and the finished pipe, the coefficient of compression in diameter, the degree of
thinness, the degree of deformation, the coefficient of change of the difference.

According to the results of measurements, correlation-regression analysis was performed,
factors influencing the variation of difference were determined, and regression dependencies of
the prediction of the expectation of the transverse difference of pipes at the block were
constructed.

In the analysis of the dependences obtained, we can draw the following conclusions: the
more plastic the metal, the smaller the difference in difference. Less plastic steels tend to change
in diversity.

The intensity of the correction ( k <1 ) depends on the compression ratio in diameter - the
greater the value of its value, the more intense the correction of the difference. That is, in order

to correct the difference ( 50> 4%) at sinking, it is necessary to increase the coefficient of
drawing.

Conclusion. The results of the researches are incorporated into the calculations of routes
and technological maps of production in order to predict the difference of finished pipes during
drawing and to introduce a reduction of metal costs in production.
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