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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 GTE 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.
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Po3pobnena mexnonozia CKIAOAHHA MINCONOPHUX POMOpI6
0apadanno-oucKo6oi  KOHCMpPYKYii  2a30mypoOiHHUX  OBUZYHIE
Memooom 060X RPOOGHUX CKNAOAHbL I3 3amipom Oummie Ha
npusmax. Po3pooneni  6ionogioni munosi mexnpouecu,
MaAmemMamui4Ha MoO0enb pomopa, AanOpumMmu po3PaxyHKie, uio
3abe3neuyloms mexnpoyecu. Edgexmusnicme  pozpoonenux
mexnpouecie nepegipeHa KOMRH’IOMEPHUM MOOENIO6AHHAM MaA
HamypHumu  8UNPOGYBAHHAMU HA CHREYIAILHO CHGOPEHOMY
cmenoi.

Texnonozia nompebye o0na peanizauii Haiumenuiy KinpKicmo
MexXHON02I4n020 001A0HAHHA | 3a0e3neuye npu YboMy HAUKPAuy
AKiCMb  CKNAOAHHA pomopie uepe3 30inbUieHHA MOYHOCHI
npOZHO3y OUMmMIE NAHOK POMOpA MA 3MEHUIeHHA NOXUOOK, W0
HAKORUYYIOMbCA.

KirouoBi ciioBa — THIOBI TeXmpolecH, CKIaJaHHS POTOPIB,
poropu 6apabaHHO-IUCKOBOI KOHCTPYKLii, ra30TypOiHHI JBUTYHH,
MIPU3MH.

l. Bctyn
B po6otax [1-7] O6yB po3pobieHHit MeTon IBOX IPOOHHUX
CKIIQJIaHb  pOTOpiB  OapabaHHO-TUCKOBOI  KOHCTPYKIIii
ra3oTypOiHHMX  JBUTYHIB 1  BIANOBiTHA  TEXHOJOTIA,

NpU3HAYCHA JJIsl CKIIAJaHHsI KOHCOJBHUX POTOPIB i3 3aMipoM
MOJIOXKEHD JIeTaJIel poTopa Ha MOBOPOTHOMY CKJIaTaIbHOMY
mrraneni. J[ius ckigamaHHS poTOpa 3a MM METOAOM BiH
JIUIATBCSI HA JIAHKW, JBI4i MPOOHO 30WMpaeThCs 3 TCBHUMU
BITHOCHUMH KyTaMH TIOBOPOTIiB JaHOK. [licias KOXHOTO
CKJIaJIaHHS 3aMIpPSIOTBCS OWTTS KOHTPOJIBHHUX IOBEPXOHB
JaHOK POTOpa Ha TOBOPOTHOMY CKIIaJabHOMY MiTameni. 3a
uuMd  OUTTSAIMH, 32 PO3POOJICHMMH  AlTOPUTMaMH,
PO3pPaxOBYIOTECS XapaKTEPUCTHKH YTBOPEHUX P CTHKYBaH-
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Hi JIAaHOK pOTOpa KiHEMaTHYHHUX TI1ap, MOJEIIOETHCS
BipTyalilbHa 300pka poTopa, OOYHCIIOETHCS  3HAYCHHS
¢yHKiioHana sikocti. MiHiMi3aniero QyHKIIOHANA SKOCTI IPH
HAsSBHOCTI OOMEKEHb Ha OUTTS OJCPKYIOTHCSA ONTUMAIBHI
KyTH TIOBOPOTY JIaHOK Y POTOpi, 32 SKUMH 1 BHUKOHYETHCS
OCTaTOYHE — TPETE CKIIAJaHHs poTopa. MeTo JBOX MPOOHHUX
CKJIaJaHb  He  MOoTpedye  JOJATKOBOrO  OOJaIHAHHS
(UeHTpYBATBHUX, TPUTUCKHUX, MEPEXiTHUX KOHTPOJIBHHUX
MPUCTOCYBaHb I TUCKiB). MeTon Oyio po3poliieHo s
CKJIQJIaHHA KOHCOJBHUX POTOPiB, Tak K 3a 0a3zy Oeperbes
mepiia jaeraigh poropa (Bam TepedaHiit uu 3aaHii), sgKa
BCT@HOBJIIOETHCSl Y TOBOPOTHHH CKIANAIbHUN cranenb 0e3
HEePEKOCY 1 eKCIICHTPUCHUTETY.

Y poboTi MOomuGIKyeTHCS METOA JABOX MPOOHHMX CKIaJaHb
poropiB 0OapabaHHO-IMCKOBOI KOHCTPYKIII Ta BiAMOBimHA
TEXHOJIOTIS I 30MpaHHs MIDKOHNOPHHX POTOPIB i3 3aMipoM
OWTTIB Ha TIpHU3MaX.

II. OcHOBHI pe3ynbTaTn TEOPETUYHNX
OOCHioXeHb

Teopernunumu AocCHipkeHHIME [8] Oynm ofepkaHi Taki
OCHOBHI pe3yJIbTaTH.

1. Po3po0rieHi THITOBI TEXHOIOTIYHI MPOIIECH:

- BU3HAYCHHS XapaKTCPUCTUK Map 3a pe3yIbTaTaMH JBOX
MPOOHUX CKJIaaHbh POTOpA i3 3aMipoM OWTTIB Ha MPHU3Max;

- ONTUMAQJBHOIO CKJIQJAHHS JIBOXOIIOPHHX POTOPIB
METOJIOM JBOX IMPOOHUX CKJIaJaHb i3 3aMipoM OHTTIB Ha
HpU3Max.

2. Po3pobneHunit MaTeMaTW4HUWI amapar, 1o 3abe3nedye
TEXIPOLECH, 30KpeMa, OJICprKaHi:

- (opmys BH3HAUYCHHS XapaKTEPUCTUK Iap MO OHUTTSIM,
3aMipeHHM Ha IpU3Max;

- PeKypeHTHI CIiBBiAHOIICHHS, III0 MOJCTIOIOTH BipTyallbHE
CKJIQIaHHS POTOpA 1 BCTAHOBJICHHA HOTO Ha NMPHU3MH;

- ¢opMynu TPOTHO3y OHUTTIB KOHTPOJHHUX ITIOBEPXOHb
poTopa;

- dopMmynn BH3HAUEHHS CTATUYHOTO 1
JIUcOaIaHCy POTOpa;

- (¢opmynu noOynoBH (QYHKLIOHANY SKOCTI, IO BPaxoBYy€E
posmoaineHni rucbananc poropa.

MHAMIYHOTO

[ll. OcHOBHI pe3ynbTaTn KOMM IOTEPHOIO
MOAENIOBAHHSA | eKcnepuMeHTanbHNX

gocnigXeHb
Hatypanmu BunpoOyBaHHsMH [9] 1 KOMII'IOTEpHUM
MOJICTIOBAHHSIM  anmpoOOBaHi  po3poOJIeHi  TEXIPOLECH

BU3HAYCHHS XapaKTEPUCTHUK ap Ta CKIaJaHHS IBOXOIOPHHX
poTopiB GapaGaHHO-ITUCKOBOI KOHCTPYKIlii 32 METOJIOM JBOX
MPOOHUX CKJIaTaHb i3 3aMipoM OWTTIB Ha MpuU3Max. 30Kpema,
HEepeBIpeHi aNTOPUTMH PO3PAaXyHKY XapakTePHCTHK Iiap,
Pa3oBOro CKJIAQJIAaHHS POTOpa, IPOTHO3Y OWTTIB KOHTPOJIBHUX
MIOBEPXOHb POTOPA TOIIIO.

HarypHi BHIIpOOOBYBaHHS NPOBOJHMJINCS HA CIICLiaTbHO
CTBOPEHOMY CTEHJI, SKHH CKIAZa€ThCid i3 MIKOIOPHOTO
poropa 6apabaHHO-IMCKOBOI KOHCTPYKIIii, IO MICTHTH Bim 3
J0 5 JIaHOK, KOHTPOJIBHOTO IIOBOPOTHOTO NPUCTPOIO, TIPH3M,
IHIMKATOPIB JJIs 3aMipy OWTTIB.

KoMmm’'1oTepHe MOJENOBaHHS TPOBOAMIIOCS Y CHCTEMI
aBTOMaTH4yHOTro npoekryBanHs SolidWorks. [lnst nporo Oyna
CTBOpPEHA TPHOXBHMIpHA KOMIT FOTEpHA MOJIENb MIXKOIIOPHOTO
poropa 06apabaHHO-THCKOBOI KOHCTPYKIIi, 3MOAEIbOBaHI
KOHTPOJIbHUH TIOBOPOTHUH TPHUCTPii, NMPU3MH, IHAUKATOPH
JUIs 3aMipy OUTTIB.
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Byna moBeneHa epeKTHUBHICTH PO3POOJIECHUX TEXIPOIIECIB.
Byno BcraHoBIeHO, MO TpW 3aMipi OWUTTIB Ha MpU3Max
TOYHICTh NPOTHO3IB OWTTIB JIAHOK pOTOpa 30UIBIIYETHCS
Malke BIBIYi 1 3MCHIIYIOTHCS MaiDKe BIBIUI MOXUOKH, IO
HAKOIUYYIOTHCS MPH BCTAHOBJICHHI JIAHOK Y POTOPHHIA MAKET.

BucHoBoK
Po3pobiieHa TexXHOJOTriS 3aCTOCOBHA Ui  CKJIAJAHHS
MDKOTIOPHHX pOTOpiB  OapaOaHHO-AMCKOBOI KOHCTPYKIII,
motpebye TUTS peadizarii HalMEHITY KUTBKICTB

TEXHOJIOTIYHOTO OONamHaHHsA 1 3a0e3medye MpU  ITbOMY
HalKpaIlly SKiCTh CKIaJIaHHS POTOPIB Uepe3 30UIbIICHHS
TOYHOCTI TPOTHO3Yy OWTTIB JIAaHOK pPOTOpa Ta 3MEHIICHHS
MOXHMOOK, 1[0 HAKOITUIYIOThCS.

Nitepatypa

[1] Konpmpariok 3.B. VYuer kopoOneHHS ¥ HETOYHOCTH
W3TOTOBJICHHMSl ~ JeTalelli  NpH  IPOrHO3MPOBAHUHU
pe3ynsTatoB cbopku poropo I'T/] / Korgpatiok 3.B.,
TuroB B.A., ®wmmonuxun I'.b. // Becrauk
neurarenectpoerust. — 2005. — Nel. — C. 61-68.

[2] Konnpatrok 2.B. C6opka poropa KBJ]I razorypOHHHOTO
neurarenst J[-18T meromom nByX mpoOHBIX COOpOK H
HOCIIeIOBAaTEeNbHOM onTuMu3anuu // TexHomorudeckue
cucteMsl. — 2005. — Ne2. — C. 10-16.

[3] Konmpariok 3.B. AHamM3 XapakTepUCTHK Tap,
o0pa3yeMbIX  CTBIKOBKOH  3BeHbeB poTtopa [T]]
OapabanHO-mUCKOBOM KoHCTpYKumu / Kongpatiok 3.B.,
TuroB B.A., ®wmmonuxun I'.b. // Becrauk
HaIlMOHAJIBHOTO TEXHUYECKOTO YHHMBEPCUTETa YKPaWHbBI
»KII”. —2005. — Ned47. — C. 16-19.

[4] Kongpatiok D.B. Coopka poropa KB/] razorypobunnoro
JIBUTATENIs METOJIOM JIBYX HPOOHBIX COOpPOK M TIOJHOM
ontumuzaunu / Kongpariok 3.B., ®unumonnxus I'.b. //
Texnonoruueckue cucreMbl. — 2005. —Ne4 (30). — C. 9-
14.

[5] Konapatiok 2.B. Cbopka poropa 6apabaHHO-IUCKOBOM
KOHCTPYKIIMM METOAOM JBYX HpPOOHBIX cOOpok /
Kougpariok 32.B., TutoB B.A., ®wmmonuxun I'.b. //
Texnonornueckue cucremsl. — 2005. —Nel. — C. 30-34.

[6] TTatent Ne 33372 Vkpaina. Criocid ckmamaHHs poTopa
razotypbinnoro apuryHa / Kowupgpatiok E.B., Ileiiues
I'.l., Titor B.A., Tpusaiino M.C. ®imimonixia I'.b. —
omy0:1. 25.06.2008, GronereHs Ne 12.

[7] Konnpatiox E.B. IlinBurieHHs e(QeKTUBHOCTI Ta SKOCTI
CKJIQJIaHHS POTOPIB ra30TypOiHHMX JIBUTYHIB OapabaHHO-
JMCKOBOT KOHCTPYKII{: aBTOped. IHcC... KaHA. TEXH. HAyK:
05.02.08 / HamioHanpHUE TEeXHIYHHN YH-T YKpaiHu
"KuiBcbkuii momtexuiynni ig- t". — K., 2009. — 22c¢.

[8] ®imimonixin I'.b. CrxiamaHHS IBOOIOPHHX POTOPIB
0apabaHHO-TUCKOBOT ~ KOHCTPYKIII  METOIOM  JIBOX
NpoOHMX CKJIafaHb 3 3amipoM OWTTIB Ha mnpu3Max /
®inimonixin I'.b., Hemaxa A.}O. // 30ipHUK HayKOBHX
npaus KHTY, 2009, Bun. 22, C. 206-210.

[9] ®imimonixin I'.B. CteHm ams HOCHTIIKEHHS TMPOLECY
CKJIaJaHHA pPOTOpiB OapabGaHHO-IAUCKOBOI KOHCTPYKIIi /
I'.b. ®imimonixin, A.JO. Hepmaxa // 30ipHHK HayKOBUX
npas KHTY, 2010, Bum. 23, C. 244-249.

51



