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The technology of gas turbine motors inbearing drum-disk construction by
two test assembly method with test of the prism pulsation was created.
Corresponding typical processes, mathematic model of the rotor, added
algorithms, which ensure technical processes, were created. The efficiency of
created technical processes was checked by computer modulation and natural
testing on the special provided stand.

The mathematic dependence which determine or describe the virtual rotor
creation with using the pair characteristics establishment of the rotor on the
prism, them static and dynamic unbalance, functional of the rotor quality
making up creating, the forecast formulas of the pulsation of the rotor’s link
control surface were received.

By using the SolidWorks three-dimensional computer model of the drum-
disk rotor was created, control repeatable mechanism, prism, indicators for the
control surface rotor’s pulsation test were modeled. Assembly processes of the
console and inbearing drum-disk rotors by two test assembly method with
prism pulsation test as on the vertical erection staple and on prism were
researched.

Purposed for researching of the drum-disk construction GTD rotors
assembly with pulsation test as on the repeatable control mechanism and on the
prisms stand was developed and mode.

Stand consists of two mechanism and different drum-disk rotor’s details
with may be complete different rotors with different links amount.

There are tested technical process of the rotor’s assembly checked the
algorithms calculation ect., on the stand.

The technology needs for realization a small number of the equipments and
provides the best quality of rotor’s pile by increase of the precision. The forecast
link rotor’s pulsation and decries of mistakes, which are accumulating.

Keywords — typical technological processes, assembling of rotors, rotors
of drum-disk construction, gas-turbine engines, prisms.

TexHoJI0Tisl CKIAJaAHHA POTOPIB
0apa0aHHO-IMCKOBOI KOHCTPYKIIl
METO/0M JABOX NMPOOHHUX CKJIAJAHD

i3 3amMipoM OMTTHA HA MpPU3MAaxX

I'ennamiit q)iJ'IiMOHiXiH], Annpiit HeBmaxa 2

KipoBorpazacbkuii HallioHaJIbHUI TEXHIYHUH YHIBEPCHTET,
Mm.KipoBorpan, np.-1.YHiBepcuteTchkuii, 8,
! Katenpa meraneii MaIiH Ta IPUKIATHO! MEXAHIKH,
E-mail: fgb@online.ua
2 Kagenpa OyniBenpHNX, TOPOXKHIX MalIvH Ta OyIiBHULTBA,
E-mail: avionsua@mail.ru

Pospoonena mexnonozia cKia0aHHA MiHCONOPHUX POMOpIE
0apadanno-0uUCK060i KOHCMPYKUIT 2a30MyPOIHHUX 08UZYHIE MemO-
00M 060X NPOOHUX CKIAOAHL i3 3aMIpOM OUMMA HA NPUSMAX.
Pospooneni  6ionosioni munoei mexnpouecu, MamemamuiHa
MO0elb pomopa, aneopummu Po3paxyHKie, w0 3adezneuyiomo
mexnpovecu. Egexmusnicmo po3podnenux mexnpouecie nepegi-
PEHa KoMI 10mepHUM MOOENIO6AHHAM MA HAMYPHUMU GUNPODY-
GAHHAMU HA CHEUIAILHO CINEOPEHOMY CHEHOI.

Texnonozia nompedye ona peanizayii HaUMeHWly KilbKicmo
MeXHON02UH020 00NAOHAHHA T 3a0e3neuye npu UboMy HAUKpauy
AKICMb  CKIA0AHHA POMOpie uepe3 30UIbWIEHHA MOYHOCMI
NPOCHO3y OUmMIMA NAHOK POMOPA MA 3MEHWIEHHA NOXUOOK, U0
HAKOnUYyIombeA.

KimouoBi cj10Ba — THIIOBI TeXIpoliecH, CKIIaiaHHs POTOpIB, po-
TOpH 6apabaHHO-IMCKOBOI KOHCTPYKII, ra3oTypOiHHI JIBUI'YHH,
TIPH3MHUL

l.BcTyn

B pobotax [1-7] OyB po3po0iieHuiT METO TBOX MPOOHHX
CKJIaJIaHb POTOPIB OapabaHHO-MCKOBOI KOHCTPYKIIIT Ta30Typ-
OIHHMX JBUTYHIB 1 BIZTIOBIIHA TEXHOJIOTIS, MPU3HAUCHA VIS
CKJIaJIaHHsI KOHCOJIFHUX POTOPIB 13 3aMipOM IOJIOXKEHb JIeTa-
JIell poTOpa Ha MOBOPOTHOMY CKIIAJ@bHOMY InTaremi. J{is
CKJIaJIAHHSI pOTOpa 3a IIMM METOJIOM BiH JUTHTHCS HA JIAHKH,
JIBi4i TIPOOHO 30MPAEThCS 3 MEBHUMH BITHOCHUMH KyTaMH
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TIOBOPOTIB JIAHOK. [licisi KOXKHOTO CKJIaJIaHHS 3aMipSFOTHCS
OUTTSI KOHTPOJIBHKX TIOBEPXOHB JTAHOK POTOpa Ha TOBOPOT-
HOMY CKJIaJIAIbHOMY IITares. 3a HUMH, Ta PO3POOICHAMH
AITOPUTMAMH, PO3PAXOBYIOTHCS XaPAKTEPUCTHKH YTBOPEHHX
MPY CTHKYBaHHI JIAHOK POTOpa KIHEMATUYHUX TIap, MOJIENIO-
€ThCS BipTyaJbHA 300pKa POTOpA, OOUHCITFOETHCS 3HAUCHHSI
¢yHKIiOHaNA sIKOCT. MiHIMI3aIi€0 (QYHKITIOHANA SKOCTI TIPH
HAsBHOCTI OOMEXeHb Ha OUTTS OIEp)KYIOTBCS ONTHMAJIbHI
KYTH TIOBOPOTY JIAHOK Y POTOpi, 3a SKMMH | BUKOHYETHCS
OCTATOYHE — TPETE CKIAIAaHHS POTOpa. MeTo IBOX MPOOHHX
CKJIaJlaHb He TOTpedye JOIAaTKOBOTO OoONamaHaHHS (LEHTpY-
BJIBHUX, TIPUTHCKHHUX, MIEPEXiTHUX KOHTPOIBHHUX MPHCTOCY-
BaHb I JUCKIB). MeTon Oyiio po3poOIieHO I CKIIa aHHs
KOHCOJIbHHMX POTOPIB, TaK 5K 3a 0a3y OepeThCs Mmepiiia IeTalb
poropa (Bal TepemHid 4u 3ajHii), sSKa BCTAHOBIIOETHCS Y
TIOBOPOTHHI CKIIAJATBHUH CTanelb 0e3 MepeKocy i eKCIeHT-
pucutery. Y po0OTi MOAU(IKYETBCA METOI IBOX IPOOHHX
CKJIaJlaHb POTOPiB  OapaOaHHO-IMCKOBOI KOHCTPYKINI Ta
BiJINIOBITHA TEXHOJOT 1S 15l 30MPaHHS JIBOOIIOPHUX POTOPIB 13
3aMipoM OHTTSI Ha TIpU3Max.

Il. OCHOBHI pe3ynbTaTh TEOPETUHHUX
JOCHiaKeHb

Teopernunumu pociikeHHAME [8] Oynu onmepskaHi
TaKi OCHOBHI pe3yJIbTaTH.

1. Po3po0JicHI THITOBI TEXHOJOTIYHI MTPOIIECH:

— BU3HAYCHHS XapPaKTEPUCTUK Iap 3a pe3ylbTaTaMH
JIBOX MPOOHMX CKJIaJlaHb POTopa i3 3aMipoM OUTTS Ha
MpU3Max;

— ONTHMAJIBHOTO CKJIJ[aHHsS JIBOXOIIOPHHX POTOPIB
METOJIOM JIBOX ITPOOHMX CKJIaJaHb i3 3aMipOM OHTTS
Ha MpHU3Max.

2. Po3pobnenuii MaTeMaTH4HUIA anapar, mo 3adesre-

Yye TEXIPOLECH, 30KpeMa, OJIepIKaHi:

— (opMynM BH3HAYEHHS XapaKTEePHCTHK Tap 3a
3HAYEHHSMU OMTTSI 3aMipSIHUMH Ha TIPU3Max;

— PEKypeHTHI CITIBBITHOIIICHHS, IO MOJICIIOIOTh Bip-
TyaJIbHE CKJIAJIAHHS pOTOpa 1 BCTAHOBJIEHHS HMOro Ha
TIpH3MUY;

— (opMysmM TPOrHO3y OWTTSI KOHTPOJBHUX ITOBEp-
XOHb POTOPA;

— (opMysu BH3HAYCHHS CTATUYHOTO I JUHAMIYHOTO
ncOaIancy poropa;

— dopmymu 1oOYZOBH (YHKIIOHATY SKOCTI, IO
BpaxoBye PO3MOJIEHUH 1cOaIanc poTopa.

[1l.OCHOBHI pe3ynbTaTu KOMM'IOTEPHOrO
MOZENBAaHHSA | eKCriepuMeHTarnbHUX
JOCHniaKeHb

Harypuumu  BumnpoOyBanHsmu [9] 1 KoMI FOTEpHUM
MOJICITIOBAHHAM ~ anpoOOBaHi  PO3POOJICHI  TEXIPOIIECH
BU3HAYCHHS XapaKTEPHCTHK Map Ta CKIAJAHHS TBOXOMOPHHX
POTOpiB OapabaHHO-UCKOBOI KOHCTPYKIIT 3a METOIOM JIBOX
MPOOHKX CKJIAJIAHb 13 3aMipoM OWTTS Ha MpU3Max. 30KpeMa,
TIEPEBIPEHi  ATOPUTMH  PO3PAXYHKY XapaKTEPUCTHK Iap,
Pa30BOro CKIIAJIAHHS POTOpA, MPOTHO3Y OWTTS KOHTPOIBHHX
MOBEPXOHB POTOpA TOIIIO.

HatypHi BunpoOOBYBaHHSI IPOBOVIIUCS Ha CIIEHIAIBHO
CTBOPEHOMY CTCH[, SIKHH CKIIAJA€ThCA i3 IBOOIOPHOTO
potopa 0apabaHHO-UCKOBOI KOHCTPYKIIii, 1110 MIiCTUTh Bia 3
JI0 5 JIaHOK, KOHTPOJILHOTO TIOBOPOTHOTO TPUCTPOIO, MPH3M,
IHIMKATOPIB [UIs1 3aMipy OUTTS.

Komr’rotepHe MOJEIIOBaHHA MPOBOIMIOCS Y CHUCTEMI
aBTOMarH4yHOro npoekryBaHHs SolidWorks. Jlns uporo Oyna
CTBOpPEHA TPHOXBHUMIpPHA KOMII'IOTEpPHA MOJENb J[BOOIIOPHOIO
poropa OapaGaHHO-IMCKOBOI ~ KOHCTPYKILii, 3MOJEJILOBaHI
KOHTPOJIbHUH TOBOPOTHHMIT NIPUCTPil, IPU3MH, IHIUKATOPH IS
3amipy OUTTSL.

Byna noBeneHa e(peKTHBHICTE PO3POOJICHHUX TEXIIPOLECIB.
Byno BcTaHOBIEHO, 1O NpHU 3aMipi OUTTS Ha NPU3MAaxX TOYHICTbH
MPOTrHO3Y OMTTS JIAHOK poTopa 30UIbLIyeThCA Maibke BIBIul 1
3MEHIIYIOTHCS Maibke BIBIUl MOXMOKH, [0 HAKOIHUYYIOThCS IIPU
BCTaHOBJICHHI JIAHOK y POTOPHUH ITaKeT.

BucHoBok

Po3pobiieHa TeXHOMOTIsI 3aCTOCOBHA JUTS CKITAIAHHS JTBO-
OMNOPHHX POTOpIB OapabaHHO-IUCKOBOI KOHCTPYKIIi, TTOTpe-
Oye 11 pearmizamii HaMEHITy KiTbKICTH TEXHOJOTIYHOIO
001aiHaHHsI 1 3a0e31euye MpH [bOMY HaiKpary sKiCTh CKJIa-
JIAHHS POTOPIB Yepe3 30UIBIICHHS TOYHOCTI MPOrHO3Y OMTTS
JIAHOK POTOpA Ta 3MEHIIICHHS TOXUOOK, 1110 HAKOIUIYFOThCS.
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