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Spatial deformation of flexible constructions, connecting ship-transmitter and the added object

Resilient deformation and stability of curvilinear flexible element of the marine setting is considered in
the article, it is indicated on actuality of decision of this question.

The method of numerical decision of task of oscillation of flexible elements is offered with difficult
spatial geometry, which allows to get the necessary parameters of the tensely-deformed state of flexible element
at an action static and quasistatic tensions. For the decision of nonlinear regional task the method of continuation
is used on a parameter jointly with the method of Newton-Kantorovish. Such approach allows effectively to use
computational algorithms for the timely change of problem specification depending on technological necessities.
By means of this methods it is possible to investigate the change of form of resilient equilibrium of flexible
constructions taking into account deep non-linearity, to analyse stability and supercritical conduct. Examples of
decision of such tasks which allow to draw conclusion about authenticity and efficiency of the used methods are
made in the article.

The results of decision given in the article as computer graphics underline their authenticity, as one of
signs of rightness of the got numerical decisions is convergence of differential equalizations.
resilient deformation, flexible element, numeral methods

IMomyueno 10.05.17

VJIK 621.9.048.4

0.®. Cica, nou., kana. Tex. Hayk, B.B. Ilykanos, aou., kana. Texn. Hayk, B.B. FOp’es,
aci.

Llenmpanvroykpaincokuu HayionanbHuu mexuiunuu ynieepcumem, m.Kponusnuyvrui,
Ykpaina,

E-mail: sisaoleh@gmail.com

TexHomor1s BUTOTOBJICHHS OPOKHUH BUCOKOMIITHUX
raiioK CreriajJbHOro MpU3HAYEHHS

BukoHaHO OOIpyHTYBaHHS TEXHOJIOTIYHOI CXeMH (OPMOYTBOPEHHS  TIOBEPXOHb  HOPOKHHHHU
BHCOKOMIITHOI TalK{ CIEHiaTbHOTO IPHU3HAYCHHS, CIIOCOOOM pO3MIpHOI OOPOOKH ENEeKTPHYHOI0 OYToio 3
ypaxyBaHHsIM oOcoONMHMBOCTeH (I3MUHMX MEXaHi3MIB iX yTBOpPEHHS Ta TiAPOJWHAMIYHHX SBUII B
MDKEIIEKTPOJHOMY TPOMDKKY. BcTaHOBNEHI aHANiTHYHI 3B’S3KM TEXHOJIOTIYHHAX XapaKTEPHCTHK IIPOLECY
pO3MipHOi 00poOKH enekTpuuHOoo ayroto crani 200 2P 3 pexxnmaMu 00poOKH 1 reOMETPUYHUMH TTapaMETPaMHU.
eJIeKTPUYHA AYyra, raifka, TeXHOJIOTisl, TeXHOJIOTIYHi XapaKTepUCTHKH, 00/1aJHAHHS

O. ®@. Cuca, gou., kauja. Tex. Hayk, B.B. IlykaJios, gou., kana. TexH. Hayk, B.B. FOpbes, acn.
LenmpanvrHoykpaunckuil HayuoHAIbHbIN MexHuuecKull ynusepcumem, 2. Kponusnuyx, Ykpauna
TexHOI0THsI M3TOTOBJIEHUHUS MOJIOCTEH BHICOKONPOYHBIX raeK ClenHaIbHOro Ha3HAYeHHSs

BrmonHeHo 000CHOBAaHME TEXHOJIOTHYECKOH CXeMBI (OpMOOOPa30BaHHS MOBEPXHOCTEH MOJIOCTH
BBICOKONIPOYHON TaliKd CIIOCOOOM pa3MepHON 00pabOTKH BJIEKTPHUYSCKONW Iyroll ¢ y4eToM OCOOCHHOCTEH
(u3nueckoro MexaHu3Ma 00pa3oBaHMsl M THIPOJMHAMHYECKUX SIBJICHHH B MEXIJICKTPOIHOM IPOMEKYTKE.
VYCTaHOBIIEHBI AHAJUTHUUECKHE CBS3M TEXHOJOTHUECKHX XapaKTepUCTHK Mpoliecca pa3MepHOW 00padoTKH
anekTpudeckoit ayroit cramm 20I2P ¢ pexnmamu 06pabOTKH U reOMETPUIECKUMH TTapaMeTpaMu.
3JIeKTpUYecKas Ayra, raiika, TeXHoJIOTHsl, TeXHOJOTHYeCKUe XapaKTepUCTHKH, 000py/A0BaHHe
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IoctanoBka mnpodaemu. CkinagaHHd 1 MOHTaX BY3IIB TIPHUYOI TEXHIKH €
BIJIOBIIAJIEHUM 1 TPYIOMICTKUM IPOIIECOM, a SIKICTh KPIIUICHHS 3aKJIaJa€ HaliHICTh pOOOTH
y B&XKUX yMOBax. BruiuB Ha HaiiiHICTh 001aJHAHHS, B IIIJIOMY YHHSATH OCHOBHI €JIEMEHTH Ta
pi3b00B1 3’€IHAHHS , Kl € pecypCOBHU3HAYAIbHUMH, OCKUIBKM BOHM BUTPUMYIOTh 3HAuHI
JMHAMIYHI HABaHTA)XXEHHS, a TOJIOBHUM (PaKTOPOM IiJBUILEHHS HECydoi 3JaTHOCTI BHUCOKO-
HaBaHTa)KEHUX ralioOK € IMiBULICHHS MPY>KHOCTI pi3bOu.

AHaJi3 ocTaHHIX JocailkeHb i myOJikaniii. CydacHi MammmMHOOYIiBHI BUPOOHUIITBA
Mpea’ SBJISIFOTh MiIBUIICHI BUMOTH JI0 HAIIMHOCTI 1 JOBTOBIYHOCTI MPOAYKIII, 10 HAHOUIBII
BIJIMOBIJAIBHUX JIeTallel, Mpu LbOMY OCOOJIMBA yBara NPUALISETHCS CTaHy MOBEPXHEBHX
mapiB. SIK BiIOMO SIKiCHA OIliHKA IIbOTO CTaHy BHUKOHYETHCS TIO PSAY KPHTEPIiB, cepel SKHX
rEOMETPUYHI XapaKTePUCTUKU (MIKpOpenbed, XBUIACTICTh, IOPCTKICTD) 1 (i3MKO-MeXaHiuHi
BJIACTHBOCTI (CTPYKTypa , MIKPOTBEPIICTh 1 T.I1.), SIKI (JOPMYIOTBCS, SIK MIPABUIIO HA (IHIIITHUX
onepaiisx o0poOku. OgHAK ICHy€ BeJMKa KUIBKICTh HEKOHTPOJIBOBAHMX EKCILTyaTalliitHUX
¢dakTopiB, 10 BIUIMBAIOTh HA MPALE3JaTHICTh Ta PECYPCHI XapaKTEPUCTUKH TiPHUYOTO
oOnanHaHHsA. 3a pe3yJbTaTaMH CTaTHUCTUYHOIO aHai3y IMpale3faTHICTh TiIpHUYOTO
obnamHaHHs 3a KoedimieHTOM BiAMOB Ha mignpueMcTBax Kpusbacy, BCTAaHOBJICHO, 1110 OJJHUM
3 HAHOUIBII PO3MOBCIOHKEHUX (PAKTOPIB € ociabiieHHs OOATOBUX 3’ €IHAHB. OMOP JI0 pamH,
CTSDKHHX HINMWIBOK, KPIMWIBHUX OONTIB KOpIyCy miammmHuka [1].

JUis KpimjeHHs BIANOBIJAIbHUX BY3JiB TIPHUYOro 0OJIaHAHHS 3aCTOCOBYETHCS
BUCOKOMIITHMIA Kpemnix 3 kKi1acoMm MinHocTi 8.8, 10.9, 12.9, y sxux TuM4acoBuii omip Oiiblie,
a06o nopiearoe 800 MITa. BucokominHuii kpemix [2] BUTOTOBISIFOTE 3 cTajii Mapok 35, 20I°2P,
40X, 65I' Haituacrime 3actocoByerbcsi cranb Mapku 2012P. Cyuacna TtexHosoris [3]
BUTOTOBJICHHSI BUCOKOMIITHOTO KpEMiKy 0a3yeThCsl Ha 3aCTOCYBAaHHI METOIB XOJIOIHOTO a0
rapsyoro BHMCAJPKyBaHHS YW HaKaTyBaHHs pi3bOM Ha cCleLialbHUX aBTOMaTax. B ymoBax
OIMHUYHOTO abo  JpiOHOCEpiHHOrO BHUPOOHUITBA JUIsl CKJIQJaHHA 1  KPIIJICHHS
BIJIMOBIIAIbHUX €JEMEHTIB TIPHUYOTro OO0JIaqHAHHS 3aCTOCOBYIOTH CIIELialbHI TalKu 3
BHYTPIIIHBOI0 TIOPOKHUHOIO TiJ CHeUialbHUN KIIOY Ui 3aTATYBAaHHS, TOMY 3aCTOCYBAaHHS
TEXHOJOTIM IITaMIyBaHHS TaKuX TalOK EKOHOMIYHO HEBHUTiJHE 13-32 KOIITOBHOCTI
IITAMIIOBOTO OCHAIIEHHS. TeXHOJIOTisl BATOTOBJICHHS CIIELIATbHUX raiiOK CKIAIA€EThCs 3 TBOX
OCHOBHMX OIlEpaLiii. OTPMMAaHHS 3arOTOBKHM CIIEL[1aJIbHOT raiiku 1 pOpMyBaHHS BHYTPILIHBOIO
pi3p0oBOrO TpOdiMt0. 3aroToBKM 3 CKJIAJHOI TOPOKHUHOKIO T CHELialbHUN KIH0Y
BUTOTOBJISIFOTh JUTBOM. OJHAK Hapsily 3 LMM BIAJUTI 3arOTOBKM MAalOTh HEIOJIK —
HiJIBUIIIEHa Ta30-ycaJkoBa NOpHCTICTh. [lpu ¢dopmyBaHHI BHYTPIIIHBOTO Pi3bOOBOTO
podiIF0 METOIOM MEXaHIYHOi 0OpOOKH BiOyBa€eThCs "BCKPUTTA' TIOp, SIKI MOXKYTh OyTH
130JIbOBaHMMH, a00 CTBOPIOBATH CHCTEMY HACKPI3HHMX KaHaJiB, MPH IbOMY SKICTh Pi3bOn
MOTIPIIYETHCS], a 3HAYUTH y BIAMOBITATFHUNA MOMEHT y 3’ €IHaH1 MPHU3BOJE A0 MOCIa0ICHHS
pizpOoBoro 3’eqHaHHA. TomMy HEOOXiIHO BHUIOTOBIISATH BHCOKOMIIHI TailK¥ CIIELIaJIbHOTO
IPU3HAYEHHS 3 3arOTOBOK SIK1 ITONEPEIHBO MM1IaBAINCS IUNIACTUYHOMY J1e(OPMYBaHHIO, a IS
OTPUMAaHHS CKJIaJHO(ACOHHUX TMOPOXKHUH i CHEMiaJIbHUI KII0Y TaioK CrHeriaJbHOro
MIPU3HAYCHHS 3aCTOCOBYBATH TEXHOJIOTIi sIKi OyIyTh aJbTepHATHBHUMH IITAMITYBAaHHIO YU
00poO11i pi3aHHSM.

3a pobortamu [4,5,6,7,8] Bigomuii croci6 po3mipHOi 0OpOOKH METAIB €ICKTPUIHOIO
ayroto (POJI), mpu sKkOMy eHepris MmiJBOJUTHCS B 30HY OOpOOKH Oe3nepepBHO. 3aBISKU
IbOMY, a TaKOX TOMY, IIO CTOCi0 T03BOJIsSIE BBOJUTH B 30HY OOPOOKM BEIHKI MOTYKHOCTI
EIEKTPUYHOTO CTPYMY, JaHUU Croci® BONOJi€ BUCOKOI MPOIYyKTUBHICTIO 00poOku. Tak, 3a
JTaHUMH poOOTH [7] mpOIyKTHUBHICTE 00pOOKH Kpyriioro otBopy miamerpom 30 MM (mioria
00pobOku 706 mm?) B Matepiani cranb 45 npu cuii ctpymy 4 =1000A, nocsrae 27300 mm¥xB
npu Ra = 6,3 MKM Ta MOMHI 30HU TEPMIYHOTO BIUIMBY B MEXaX KIJTBKOX COTHX HOJEH
miniMerpa. OHaK, BIPOBAIKEHHs y BUpOOHULTBO nporiecy PO/l mOpo’KHMH BUCOKOMIITHUX
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raiiok cremniaabHOro MPU3HAYCHHSI MATPUIh CTPUMYETHCS BIICYTHICTIO €KCIIEPUMEHTAIBHUX
JAHHUX TIPO B3a€EMO3B SI30K TEXHOJIOTIYHUX XapaKTEPUCTHK JAHOTO MPOIECY 3 €ICKTPUYHUM 1
EIeKTPOAMHAMIYHUM PEeKUMaMU 0OpOOKH Ta TEOMETPUYHUMH TMapaMeTpaMH MOPOKHHH, SKi
oOpobOmotoTecs. IIpoGiiema 1mie OIbII  3arOCTPIOETHCS MPU  OTPUMAaHI TMOPONKHUHHU 3
BU3HAYEHOIO LIOPCTKICTIO MOBEPXHI Ta BIAMOBIIHUM CJIAJHO(MACOHHUM MpOoQiIeM Hia KIIHou.
Tomy po3pobka TexHosorii 1 oomannanns criocody PO/l nnst orpumMaHHs ckiagHO(PACOHHUX
MOPO>KHUH i CTIeiadbHUH KITI0U TaliOK CHEI[iaIbHOTO MPU3HAUYEHHS € aKTyalIbHOIO.

IlocTanoBka 3aBaanHs. TakuM 4MHOM, METOIO JOCIIIKEHb € pO3pOOKa TEXHOJIOTIT
Ta obnaaHanHusa cnocody PO/ mopoXHUH BUCOKOMIIIHUX TaOK CHElialbHOTO MPU3HAUYCHHS,
SIK BUCOKO@()EKTUBHOI aIbTEPHATUBH TPATUIIIIHAM crioco0am ix 0OpoOKH.

Bukiiaxg ocHoBHOro marepiajay. B gKoCTI TEXHOJOTIYHOI cXeMH (OPMOYTBOPEHHS
BUOpaHa cxema 3a MPUHIMIIOM T[JIYXOro MpOImWBaHHSA 1 QopmyBaHHs gHA. OOpOOKY
3MiCHIOBAIM 3 BUKOpHCTaHHAM TpaditoBoro enekrponaa-inctpymenta (EI, mapka MIIT-7)
npyu BUOpaHiil TEXHOJOTIYHIA cXeMmi (OPMOYTBOPEHHsI 3 MPOKadyBaHHSAM OpPraHiuHOTO
CEepelIOBHUIIA B TOPIIEBOMY MikenekTpoaHoMy 3a3opi (ME3) mia TeXHOJIOTiYHUM THCKOM, 3a
HampsMKOM Bif mepedipii 10 HeHTpy ejekTpoma-inctpymenta  (puc.l). Ilpeamerom
JOCIIIJDKEHH OyiIM Taki TEXHOJIOTIYHI XapaKTEPHUCTHKHU. MPOAYKTHBHICTE 00poOKu M,
MM3/XB; MUTOMA MPOTyKTUBHICTH 00po0OKH M, MM3/A-XB; MMATOMAa BUTpATa EJICKTPOSHEPrii a,
kBt-roa/kr; 6iunuii 3oBHimHIE ME3 6, mM; BimHocHu# niniiiauii 3H0c EI », %); mopcTkicts
00pobsenoi moBepxHi Ra, MkM. byayBaHHsS MaTeMaTHYHUX MOJEICH TEXHOJIOTIYHUX
xapakrepuctuk npoiecy POJI crani 20I'2P 3xilicHIOBanock 3 3aCTOCyBaHHSIM MaTeMaTHYHUX

METOZiB TLIAHYBaHHS eKCIepPHMEHTiB, 3okpema miady 2%'. Ha mincrai ampiopHoi
inpopmarii Oynau  BimiOpani ¢axTopH, II0 BH3HAYAIOTH peXUMH 00poOku ( cuia
TEXHOJIOTIYHOTO CTpyMy | , A; cTaTMYHMIA TUCK POOOYOI PiAMHYU HA BXOJI B MI>KEJIEKTPOIHUN
3a30p P, , MIla) ta (¢akropu, 1m0 BU3HAYAIOTh F€OMETPUYHI MapaMeTpu oOpoOku ( riora
00pooku F, MM2; riimbuna 00poOku h, Mmm).

a — moyarkoBa (aza 06pobku; 6 — mpomixHa (aza 06podku (1 — rpaditosuii EI; 2 — cranesa 3aroToBKa;
3 — enexTpuyHa ayra; 4 — MpOIYKTH epo3ii; 5 — rimpoauHaAMIYHHIA MOTIK)

Pucynoxk 1 — Texnosoriuaa cxema (popMOyTBOPEHHS Ta EMIOPH IMIBUIKOCTEH IOTOKY B TopiieBoMmy ME3
Jicepeno: pospobreno asmopom

VYci  Qaktopu 3aT0BOJIBHSIOTH YMOBHM KEPOBAHOCTI, OIEpallioHaJbHOCTI Ta
oJHO3Ha4yHOCTI. [Hmi mapamerpu mpouecy POJl Oynu 3adikcoBaHi Ha MOCTIHOMY piBHI:
poboua piauHa — OpraHiyHe CEepefOBHUINE; MOJSAPHICTH OOPOOKM — 3BOPOTHS; MaTepiai
eJIeKTPOAa-IHCTPYMEHTa — eNleKTpoepo3iitHuii rpadit mapku MIIT-7.
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Tabmuus 1 — TloniHoMianbHI MaTeMaTHYHI MOJEI TEXHOJOTIYHUX XapaKTePUCTUK
nportecy PO/] 3paskis i3 crami 200" 2P

MacirraOHi CriBBiJHOIIIEHHS
dakTopis
Yuinonaspua PO/I 6iunoi noBepxHi 3paska 3a ¢popmyJioro «rpagirosuii EI — cranp» 3
BHKOPHCTAHHSAM CIIOCO0Y 3BOPOTHOI0 NPOKAYYBAHHS

M =3081+1488x, —510x, —392x,

MartemaTndHa MOACIIb

M, =19,699 + 3,487x, — 2,748x, — 2,492x, X, = (X, — 200) /100
a=3,081- 0,279, X, = (X, -1)/0,2

R, =12,82 + 5,324, — 0,97x, + 0,513x, X, = (X, —2550) /1550
5, =0,0209 — 0,00582x, X, = (X, -125)/25

7. = 0,969 —0,36x, —0,209x, —0,088x, + 0,025x,
ne: X; > 1, A; X, > P, , Mlla; X3—>F,MM2; X,—>h Mm

cm!?

Jicepeno: pospobreno asmopom

B pamkax ekcnepumenTty. mnpoayktuBHicTh M mpomecy POJ] crami  20I°2P
3MminfoBamach B Mexax Bix 1360 10 6010 MM>/XB.; THTOMA MPOAYKTHBHICTE 06pOGKH M, — Bis
12,55 1o 30,92 MM/A-xB; muTOMa BuTpata enektpoeneprii a — 1,16 mo 4,89 kBr-roa/kr;
61unuii 3oBHimHIK ME3 6 — 0,020 no 0,055mwMm; BigHOCHU# mdiHiitHMH 3H0Cc EI y — 0,48 no
1,89 %; mopcTkicTh 00pobaeHoi moBepxHi Ra — 6,3 10 25 Mxm.

I3 ananizy momemi (puc. 2) BUIUIMBAE, 10 Ha MPOIYKTHBHICTH 00poOKK M HaiOiIbIII
BIUIMBAE CHUJIA TEXHOJIOTIYHOTO CTPYMY, 13 MIJBUILEHHIM SKOI IPOJTYyKTHUBHICTH 301IBIIYETHCA.
OTxe cuiTy CTpyMYy CJIiJT BU3SHAYUTH TOJIOBHUM KEPYHOUUM (HaKTOpOM, a TaHui (aKT CBIAYUTH
npo TeroBy npupoay npouecy POJI. B mutomi o6poOku F Ha mpoyKTHBHICTE 3HAYHO
MEHIIINN, a CTATUYHUN TUCK P, Ta TIuOuHa 0OpOOKH CYTTEBOTO BIIMBY HE CTBOPIOBAJIH.
Lle no3Bomsie 3actocoByBaTH crnoci6 PO/ mist oOpoOku MOPOXKHUH MiJ CHEIiaJbHUM K04
BHUCOKOMIITHUX TallOK CHEI[1aJIbHOTO MPU3HAYEHHS.

1,0 6000

3 3 .
MM /XB.
0,8 5000 5 /‘?{/
-~
4000 —
0.6 1 />'//
i 3000 T
M 2000 /Q
0.2 —
—
0.0 1000, 55 150 200 250 A 300
1
a §)

a — CTYMIiHb BIUIMBY 3MiHHHX (hakTOpiB; 0 — 3anexHicts M Bin /; 1 — P, = 1,2 MIla,;
2— P, =10MlIlla; 3- P,,=0,8Mlla

Pucynoxk 2 — Ilponykrusaicts M POJI 6i4HO0T moBepxHi 3pa3ka 3a GopMyIsioo

“rpacgitosuii EI- cTans” 3 BUKOpUCTaHHSM CII0cO0Y 3BOPOTHOTO MPOKATYBaHHS
Loicepeno: pospodaeno agmopom
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I3 mogeni Ta (puc. 3) BUXOIUTS, IO MOPCTKICTH 00po0IIeHOT OBepXHiI Ra B mMoBHii
Mipi BHU3HAYAETHCS CHIIOK TexHoJorignoro crpymy [/ (cryminp BmamBy — 78,3 %) Tta
3aJIeKHUTh BiJl CTATHYHOTO TUCKY P, a Takok rmbunu oOpoOku h. I3 mimBuimeHHsM [
MIOPCTKICTh TTOBEPXHI MABUINYEThCsI. OTXKE, CHIIa TEXHOJIOTIYHOTO CTPyMy / TI0 BiHOIICHHIO
JI0 IOPCTKOCTI 00pobieHol noBepxHi Ra € ronoBHuM kepyrouuM ¢akropom. I[Ipuuomy, uum
MEHIIIA CHJIa TEXHOJIOTIYHOTO CTPpyMy, THM OUIbIIa IMOBIPHICTH YTBOPEHHS JyHOK. [Ipum
BUKOHAHUX €KCIIEPUMEHTAIbHUX JOCIIPKEHHIX MIOPCTKICTh BUMipIOBajiacs Ha nepudepiiiniii
YacTHHI TOPLIEBOI MOBEPXHI 3pa3ka. B yMoBax ekcriepuMeHTy BOHA 3MIHIOBAJIACS Y MEXax BiJl
Ra —6,3 1o 25 Mkm.

1,00 25
MEKM

20 -
0,50 L =
0,25 Ra 107’

5
0,00 100 200 A 300

1 EY o h F
1
a 0

a — CTYIiHb BIUTMBY 3MiHHUX (akTopiB; 6 — 3anexnicts RaBin I; 1 — P, = 1,2 Mlla;
2—- P,,=10MlIla;3—- P,,=0,8Mlla

Pucynox 3 — IllopcTkicts 00pobiaenoi noBepxHi Ra PO/ 6iuHOT moBepxHi 3pa3ka
3a popmynoro “rpadirosuii EI- crans” 3 BHKOpHCTAaHHSAM cIOCOOY 3BOPOTHOTO IIPOKAUYBAHHS
Licepeno: pospobaeno agmopom

a §)

a— o0poOka Ha enekTpoeposiiiHomy Bepcrati mozeni "AM-1" ITAT "K3T'O" m. Kpuswuii Pir;
0 — 3aroToBKa 3 radapuTHUMH po3Mipamu — 30BHilIHIM aiamerpom D = 140 mm, Bucotoro H= 70 mwm, riubuHO0O
nopoxarHA h = 15 MM BHCOKOMIITHOT TafikK CIICHiaTbHOTO MPU3HAYEHHS MTicist 00pobku criocobom PO/
rpadirosum EI (1 =100 A, P, =1,2 MIla, F = 4092 mm2 , h = 15 mm)

Pucynoxk 4 — BunpoOyBanHs crioco0y PO/ mOpoXKHUH BICOKOMIITHUX TaliOK CIICI[IAIbHOTO TIPU3HAYCHHS
IDicepeno: pospobnero asmopom
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OOpoOKy MOPOXHUHH TiJ CHEI[laIbHUN KIIF0U BHCOKOMIIIHOI TaliKH CHEIialIbHOTO
npusHaueHHs (puc. 4, 0), 3xilicHroBamu rpaditoBum El mapku MIIT-7 npu HacTymHOMY
pexxumi 00poOku: cuia texHosoriyHoro crpymy | = 300 A, nmanpyra Ha ny3i U = 25 B,
CTaTMYHUHN TUCK OpPraHigyHOi poO0YO0i pIAMHHU Ha BXOJI MOTOKY B MIKENEKTPOIHUN 3a30p Py,
= 1,2 MIla, mwiomuna o6podku F = 4092 mm? , monspHICTb 00pOOKH 3BOPOTHS (3aroTOBKa
«MIHYC»), CHIOCIO IPOKAYYBaHHS PiJJMHU KPi3b TOPLEBUI MIKEIEKTPOIHHIA 3a30p — 3BOPOTHIN
(Bim mepuepii A0 IEHTpa OTBOPY 3aroTOBKH. B pe3yibrari 0OpOOKHM HOPOKHUHH il
CTeIiaIbHAN KITF0Y BHUCOKOMIITHOT Taliku crieriaibHOro npm3HaueHHs 3 ctam 2002P, Oyna
3aikcoBaHa MPOAYKTHUBHICTL 00poOku M = 6010 MM/xB., mo B 25...28 pasiB IepeBuIlye
MPOAYKTHBHICTH €JIEKPOIMITYJIbCHOT OOPOOKH.

BucHoBku. TakuM 4MHOM, €KCIEPUMEHTAIBHO JAOBEACHA JIOLUIbHICTh BUKOPUCTAHHS
criocody POJl misi BHCOKONPOAYKTHBHOI OOpPOOKM TIOPOKHWH T CHEIIabHANA K04
BUCOKOMIIIHMX TalOK CIEIIaJbHOTO IPU3HAYCHHS, IO BUMAara€ BIJIMOBIJIHO HEBEIUKHUX
KaIliTaJIOBKJIAJICHb B O0JIaTHAHHS 1 TEXHOJIOT110, 3a0€3MeYnTh HIBUJIKY OKYITHICTh 32 PaXyHOK
3HaYHOI NPOAYKTHBHOCTI, MpHU3BEAE€ A0 IOMITHOI €KOHOMIi KOIITIB Ha OyAb-IKOMY
BUPOOHHUIITBI BUTOTOBJIEHHS KPIMMJIBHUX BUPOOIB CIIEIaIbHOTO MPU3HAYECHHS.
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Technology of manufacturing of cavities of high-strength screw-nuts for special purposes

The article is devoted to the development of technology and equipment for the method of electric arc
machining of cavities of high-strength screw-nuts for special purposes, as a highly effective alternative to
traditional methods of processing.

In the conditions of a single and small-scale production, high-strength nuts of special purpose with an
internal cavity under a special key for tightening are used to assemble and fasten the critical elements of mining
equipment, therefore it is economically disadvantageous to use the technology of stamping such nuts because of
the high cost of the die tooling. The technology for manufacturing of special screw-nuts consists of two basic
operations: obtaining a special nut billet and forming an internal special profile.
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An important factor in increasing the load-bearing capacity of high-loaded high-strength screw-nuts is to
increase the elasticity of the thread. This is ensured by the grade of material and the quality of the steel billet.
When developing technology and equipment, it is necessary to take into account the conditions that will ensure
the production of high-quality threads and the formation of a reinforced cavity under a special tightening key
with an appropriate surface roughness. Therefore, the method of dimensional processing by electric arc makes it
possible to obtain hardened cavities with an appropriate roughness for a special tightening key.

It is established that the optimal parameters of the walls of the cavities of high-strength screw-nuts of special
purpose at processing capacity M = 6010 mm3 / min., dimensional electric arc, there is a roughness Ra = 6,3..21
mkm, which provides the necessary geometric dimensions and surface quality.

It is proposed to receive cavities of high-strength screw-nuts of special purpose with a dimensional
electric arc with a given roughness Ra = 6,3..21 mkm, side walls, which allows you to shoot large material
allowances with the least time spent on processing. At the same time, the treatment cycle of the cavity of high-
strength screw-nuts for special purposes decreased 10 times.

The feasibility study of the technological scheme for the formation of cavities of high-strength screw-
nuts of a special purpose by the method of dimensional processing by an electric arc is made, taking into account
the features of the physical mechanism of formation and hydrodynamic phenomena in the interelectrode gap.
Analytical links of technological characteristics to the process of dimensional processing by an electric arc of
steel 20G2P, with processing modes and geometrical parameters are established.
electric arc, screw-nut, technology, technological characteristics, equipment
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