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IPOIITOBXYBAHHS KPYTJIOi 3arOTOBKH Yepe3 HEMPUBOIHA KIIITh 32 PaXYHOK 3yCHIUISA (POPMYIOUNX
KJIITEH, po3paxoBaHi MapaMeTpH KaaiOpyBaHHS BaJIKiB HEMPUBOIHUH TTpodimtorouoro kiiTi. CTanib
22MnBS5 yacTo 3aCTOCOBY€ETHCS PU BUPOOHUIITBI JieTajell MAlllnH i MEXaHi3MiB BiANOBIaIbHOTO
MPU3HAYEHHS B aBTOMOO1IbHIN MTPOMHKCIIOBOCTI 3aBJISIKH BUCOKOMY PIBHIO MEXaHIYHUX BIACTHBOCTEH.
Takox 3amporoHOBaHi1 TEXHOJIOTIYHI MapaMeTpy 1HAYKIIHHOTO HarpiBy. Po3po6iieHo Ta BCTaHOBICHO
CHCTEMY BOJIOTIOBITPSIHOTO OXOJIO/DKEHHS TPYOH 3 peryibOBaHUM IOJIOKEHHSIM (DOPCYHOK, sIKa
JI03BOJISIE€ 3IICHIOBATH TIEPIOUYHE OXOJIOKEHHS [0 JOBXKUHI MPOodiIro.

MODERNIZATION OF AN ELECTRIC-WELD PLANT FOR PERFORMING COMBINED ROLL
FORMING AND HEAT-TREATMENT PROCESSES

Boiarkin V. V., Niirnberger F., Ashkelyanets' A. V., Golovko O. M., Hordych I., Rodman D., Remez O. A.

For an increase in the productivity, the performing of a heat-treatment directly in the technology line is
a promising approach.

Based on high welding rates of the modern roll forming mills, the inductor heating method can be
efficiently implemented with a subsequent water-air spray cooling. With this method, it becomes
possible to manufacture long thin-walled hollow profiles with tailored properties in the longitudinal
direction for the post-machining.

A layout of a uniform multiple-roll nondriven stand is suggested to form complex profiles from a sized
tube billet. The stand was developed for the incorporation in the electric-weld plant at the Institute of
Materials Science in the Leibniz University Hanover. To produce a square profile with dimensions
16x16 mm and a wall-thickness of 0.5 mm made of the steel 22MnBS5, the billet perimeter, the power-
force parameters, the possibility of tube billet pushing through the nondriven stand with the pushing
force of the sizing stands and the grooving of the rolls in the non-driven stand were calculated. The
steel 22MnBS5 is used often to manufacture the high-reliable machine components in the automotive
industry due to the high level mechanical properties.

The technology parameters of the induction heating were suggested as well. A spray cooling system
was designed and constructed with an adjustable position of nozzles that allows for a periodical
cooling in the longitudinal direction.

BIUJIMB IIBUIKICHUX PEXXUMIB OITPABKU HA SIKICTh YOPHOBOI TPYEH 1 CTIMKICTH
IHCTPYMEHTY ITPU PO3KOUYBAHHI HA TPLOXBAJIKOBOMY BE3IIEPEPBHOMY CTAHI

Paovkun A. 1., bobapxun FO. JI.

[Ipornec po3kouyBaHHs I'iJib3 HAa pa3KaTHOMY CTaH1 XapaKTepPU3YEThCs CKIaIHUM JedopMaliiHo-
KiHEMaTHYHUM Ta HaIlPpy>KeHO-Ie()OPMOBAHIM CTAaHOM. Bu3HaueHHs YMCETbHUX 3HAUYEHb HAIPYT,
nedopmaltiif 1 TeMnepaTyp B ocepeliky redopmarliii 3ade3nedye MOKIMBICTh ONTUMI3ALIT PoLeCy
PO3KOYYBaHHS 3 METOIO 3MEHIIIEHHS 3HOCY BAJIKIB 1 OIIPABOK, MIJBUIIIEHHS IKOCTI OJIepPKyBaHUX
YOPHOBHX TPYyO 32 paXyHOK ONTHUMI3allli HACTPOIOBAIBHUX MAapaMeTpiB IHCTPYMEHTY. IcHytoui
aQHAJIITUYHI METOM PIIIEeHHS 111€1 3a/1a4l HE 3aBKIU €EKTUBHI.

Merta poboTu: BusHauuTu ontuManbHi HACTPOIOBAIbHI TApaMEeTPH IHCTPYMEHTY Oe31epepBHOTO
TPHOXBAJIKOBOT'O Pa3KaTHOTO CTaHy JJIsl OTpUMaHHs npodinto Tpyou 168,3x4,5 mm 13 crami 20,
JI03BOJISIFOTH 3HU3UTHU 3HOC MPOKATHOTO 1HCTPYMEHTY 1 MiIBULIIUTHU SKICTh YOPHOBOT TPYOH.
CrtBOpeHa ajieKBaTHA YHCEITbHA MOJIEITh TIPOIIECY PO3KOYYBaHHS T'ijIb3 Ha TPHOXBAITKOBOMY
Oe3nepepBHOMY CTaHi Ta MPOBEIECHO PsIJl YUCEIbHUX €KCIIEPUMEHTIB MpoIecy po3KkouyBaHHs TpyO. Ha
MiICTaB1 aHaJi3y HANPYKEeHO-1e()OPMOBAHOTO CTaHy B OcepeaKy edopmaliii HopHOBOI TpyOH Oynn
BU3HAYEH1 ONTUMAJIbHI IIBUKICHI PEKUMH OMPABKH, sIKi 3a0€3Me4UyI0Th 3HIKEHHS 3HOCY POKAaTHUX
BaJIKIB 1 OMPABOK, KU Oe3MocepeIHbO BIUIMBAE HA SKICTh YOPHOBUX TPYO.
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INFLUENCE OF SPEED RATES OF THE MANDREL ON THE QUALITY OF ROUGH TUBES
AND TOOL DURABILITY DURING THE ROLLING-OFF ON A THREE ROLL CONTINUOUS
MILL

Rad'kin Ya. |., Bobarkyn Yu. L.

The shell elongating process on a reeling mill is characterized by difficult mode of deformation and
strain distribution. The determination of numerical values of stresses, deformations and temperatures
in the deformation zone provides the possibility of optimization of the elongation process for the
purpose of diminution of rolls and mandrels deterioration and increasing the quality of the received
rough tubes by optimizing adjusting parameters of the tool. Existing analytical methods of solving this
problem are not always effective.

Work purpose: To determine optimal adjusting parameters of the tool of a three roll reeling mill for
receiving the tube profile of 168,3x4,5 mm made from steel 20 that give the opportunity to reduce
rolling tool deterioration and to increase the quality of rough tubes.

A numerical model of elongating process on a three roll continuous mill was invented and number of
numerical experiments of the process of tubes rolling was performed. Based on the analysis of the
stress-strain state of a rough tubes deformation zone, optimal speed rates of the mandrel providing the
decrease in mill rolls and mandrels deterioration which influences directly the quality of rough tubes
were determined.

AHAJII3 TOYHOCTI BE3IHIOBHUX I'APAYEAEPOPMOBAHHUX TPVYE 3
BUKOPUCTAHHSIM I'APMOHIMHOI'O AHAJII3Y

Jlpooicoca 11. B., Miwenxko 1. I'., Ckopomnuti C. A.

Amnaini3 ToyHOCTI rapsyeieopMoBaHuX TPyO MO BiIOpaHUM PoOaM HE 3aBKIH J103BOJISIE BUSIBUTH
BCl IPUYMHY M1IBUIICHO]T MTOTIEPEYHOI Pi3HOCTIHHOCTI TPYO 1 ONEPaTUBHO BXKUTH 3aX0H MIOAO 1X
ycyHeHHs1. HasiBH1 MeTo1u aHasti3y HoNepeyHol pi3HOCTIHHOCTI HE 1aI0Th MOXJIMBICTh BUIIIUTH
CKJIaJIOB1 PI3HOCTIHHOCTI, III0 HE JI03BOJIsIE aKTUBHO BIUIMBATH Ha MPOLIEC MPOKATKH, 3MIHIOIOUYH
BIJIOBIAHUM YMHOM HaJIaIITYBAHHS KIIITEH.

[Ipu ominHI CymMapHOi MOMEPEYHOT PI3HOCTIHHOCTI TPYO BaXKJIMBO BUJIIUTH 1 KUTHKICHO OI[IHUTH
HaBe/IeHy CUMETPUYHY PI3HOCTIHHICTh NP MO30BXKHBOI IPOKATIi TPyO B KPYIriuX Kajiopax i
eKCIIEHTPUYHY PI3HOCTEHHICTh, BHECEHY TPYOOI0-3aroTiBiieto (IJIb3010) MPH MPOLIMBIIL B
KOCOBaJIKOBHX CcTaHax abo Ha mpecax.

VY po0oTi mpeacTaBIeHU METO/1 aHalli3y MOMEePeUHOi Pi3HOCTIHHOCTI rapsyeie)opMOBaHUX TPYO Ha
TIIA 3 ninirpiMoBUM 1 6e3nepepBHUM OIPABOYHUM CTAaHOM 3 BUKOPUCTAHHSAM rapMOHIMHOTO aHami3y,
MTOKa3aHa MOKJIMBICTh BUAUIEHHS CKJIaI0BUX MONEPEYHOI PI3HOCTIHHOCTI. TOBIIMHA CTIHKH B
3aJlaHOMY Tepepi3i TOTOBOI TPYOH pO3IIIAAAETHCS K (PYHKIIISI KyTOBOI KOOPAWHATH Y BUTJIAI CYMU
Cepe/IHbO1 TOBIMHY CTIHKH 1 CKJIQJOBUX NEPIONYHUX KOMIIOHEHT, 10 BU3HAYAIOTh MTONEPEUHY
pizHOCTIHHICTb. [locTaBreHa 3a7jaua BUPIIIYETHCSI METO/IOM alpOKCUMAIil ePIOANYHOT PYHKIIIT 3MIHU
TOBIIMHU CTIHKH TPyOH 3a joromMororo nojginoma dyp'e. B kiHIeBoMy MiJICYMKY 3a TOTTOMOTOFO
creniadbHO po3po0IeHOT KOMI'IOTEPHOI POrpamMHu ISl 3aJaHUX BUXIIHUX JAaHUX BU3HAYAEMO
BEJIMYMHU €KCLIEHTPUYHOI 1 CHMETPUYHOIO CKJIaIOBUX PI3HOCTIHHOCTI.

ANALYSIS OF ACCURACY (PRECISION) OF HOT DEFORMED SEAMLESS PIPES USING
THE METHOD OF HARMONIC ANALYSIS
Drozhzha P. V., Mishchenko Y. H., Skoromnyy S. A.

Analysis of accuracy of hot deformed pipes in taken samples allows not always revealing all the
reasons of increased cross wall thickness deviation and take timely measures for their correction.
Existing methods for analyzing the cross wall thickness deviation give no possibility to highlight the
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