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(57) Ðåôåðàò:
Èçîáðåòåíèå îòíîñèòñ  ê ãàçîòóðáèííûì

äâèãàòåë ì, à èìåííî ê òðàíñìèññèè, ñîåäèí þùåé
ðîòîðû òóðáèíû è êîìïðåññîðà. Óñòðîéñòâî
ñîåäèíåíè  âàëîâ òóðáèíû è êîìïðåññîðà
ãàçîòóðáèííîãî äâèãàòåë  ñîäåðæèò
ïðîìåæóòî÷íûé âàë, â çàäíèé õâîñòîâèê êîòîðîãî
ïî øëèöàì ÷åðåç øëèöåâóþ ìóôòó óñòàíîâëåí âàë
òóðáèíû, à â ïåðåäíèé õâîñòîâèê - âàë

êîìïðåññîðà. Íà íàðóæíîì äèàìåòðå øëèö âàëà
òóðáèíû â êîëüöåâóþ ïðîòî÷êó çàäíåãî õâîñòîâèêà
ïðîìåæóòî÷íîãî âàëà óñòàíîâëåíî öåíòðèðóþùåå
êîëüöî. Èçîáðåòåíèå ïîçâîë åò ïîâûñèòü
íàäåæíîñòü ðàáîòû ðîëèêîïîäøèïíèêà òóðáèíû è
óìåíüøèòü óòå÷êè âîçäóõà â óïëîòíåíè õ çà ñ÷åò
óëó÷øåíè  êðåïëåíè  ïðîìåæóòî÷íîãî âàëà íà
âàëó òóðáèíû. 3 èë.
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(54) DEVICE FOR CONNECTING SHAFTS OF TURBINE AND COMPRESSOR OF GAS-TURBINE
ENGINE

(57) Abstract: 
FIELD: mechanical engineering; gas-turbine

engines.
SUBSTANCE: invention relates to transmission

connecting rotors of turbine and compressor.
Proposed device contains intermediate shaft,
whose tail piece is fitted in turbine shaft by
splines through splined sleeve, and front piece
is fitted in compressor shaft.  Alignment ring is
fitted in ring groove on intermediate shaft tail
piece on outer diameter of splines of turbine shaft.

EFFECT: improved reliability of roller bearing
of turbine, reduced air leakage through seals
owing to improved fastening of intermediate shaft

on shaft of turbine.
3 dwg
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Èçîáðåòåíèå îòíîñèòñ  ê ãàçîòóðáèííûì äâèãàòåë ì (ÃÒÄ), à èìåííî ê òðàíñìèññèè,
ñîåäèí þùåé ðîòîðû òóðáèíû è êîìïðåññîðà.

Èçâåñòåí ãàçîòóðáèííûé äâèãàòåëü ñ òðåõîïîðíûì ðîòîðîì, äë  êîìïåíñàöèè
íåñîîñíîñòè îïîð êîòîðîãî íà âàëó òóðáèíû óñòàíîâëåíà ñîåäèíèòåëüíà  ìóôòà
(Ñ.À.Âüþíîâ "Êîíñòðóêöè  è ïðîåêòèðîâàíèå àâèàöèîííûõ ÃÒÄ", ñòð.226, ðèñ.4.66).

Íåäîñòàòêîì èçâåñòíîé êîíñòðóêöèè  âë åòñ  åå áîëüøîé âåñ è ãàáàðèòû.
Íàèáîëåå áëèçêèì ê çà âë åìîìó  âë åòñ  ãàçîòóðáèííûé äâèãàòåëü ñ óçëîì

ñîåäèíåíè  âàëîâ ãàçîãåíåðàòîðà, ñîñòî ùèì èç ïðîìåæóòî÷íîãî âàëà, ñîåäèíåííîãî
ïåðåäíèì êîíöîì ñ âàëîì êîìïðåññîðà ("äâîéíà  öåíòðîâêà" ïðîìåæóòî÷íîãî âàëà), à
çàäíèì êîíöîì ÷åðåç øëèöåâóþ ìóôòó ñ âàëîì òóðáèíû (ïàòåíò RU ¹2190110).

Íåäîñòàòêîì èçâåñòíîé êîíñòðóêöèè, ïðèí òîé çà ïðîòîòèï,  âë åòñ  óâåëè÷åííûé
ïåðåêîñ â ñîåäèíåíèè âàëîâ òóðáèíû è ïðîìåæóòî÷íîãî èç-çà íàëè÷è  òîëüêî îäíîé
öåíòðîâêè, îñîáåííî íà ïåðåìåííûõ ðåæèìàõ ðàáîòû äâèãàòåë . Ïðè ñáîðêå ìîæåò áûòü
ïåðåêîñ â çàçîðå øëèöåâîãî ñîåäèíåíè , êîòîðûé îáû÷íî ñîñòàâë åò 0,12...0,24 ìì.
Ïåðåêîñ ìîæåò ïðèâåñòè ê ïîëîìêå ðîëèêîïîäøèïíèêà òóðáèíû è èçíîñó ïî ëàáèðèíòíûì
óïëîòíåíè ì, à òàêæå ê óâåëè÷åíèþ âèáðàöèè è ïîòðåáíûõ ðàäèàëüíûõ çàçîðîâ ïî
ëîïàòêàì òóðáèíû, ÷òî ïðèâîäèò ê óõóäøåíèþ ïàðàìåòðîâ.

Òåõíè÷åñêà  çàäà÷à, íà ðåøåíèå êîòîðîé íàïðàâëåíî çà âë åìîå èçîáðåòåíèå,
çàêëþ÷àåòñ  â ïîâûøåíèè íàäåæíîñòè ðàáîòû ðîëèêîïîäøèïíèêà òóðáèíû è â óìåíüøåíèè
óòå÷åê âîçäóõà â óïëîòíåíè õ çà ñ÷åò óëó÷øåíè  êðåïëåíè  ïðîìåæóòî÷íîãî âàëà íà âàëó
òóðáèíû.

Ñóùíîñòü òåõíè÷åñêîãî ðåøåíè  çàêëþ÷àåòñ  â òîì, ÷òî â óñòðîéñòâå ñîåäèíåíè  âàëîâ
òóðáèíû è êîìïðåññîðà ãàçîòóðáèííîãî äâèãàòåë , ñîäåðæàùåì ïðîìåæóòî÷íûé âàë, â
çàäíèé õâîñòîâèê êîòîðîãî ïî øëèöàì ÷åðåç øëèöåâóþ ìóôòó óñòàíîâëåí âàë òóðáèíû, à â
ïåðåäíèé õâîñòîâèê - âàë êîìïðåññîðà, ñîãëàñíî èçîáðåòåíèþ, íà íàðóæíîì äèàìåòðå
øëèö âàëà òóðáèíû â êîëüöåâóþ ïðîòî÷êó çàäíåãî õâîñòîâèêà ïðîìåæóòî÷íîãî âàëà
óñòàíîâëåíî öåíòðèðóþùåå êîëüöî.

Óñòàíîâêà öåíòðèðóþùåãî êîëüöà íà íàðóæíîì äèàìåòðå øëèö âàëà òóðáèíû â
êîëüöåâóþ ïðîòî÷êó çàäíåãî õâîñòîâèêà ïðîìåæóòî÷íîãî âàëà ïîçâîë åò ôèêñèðîâàòü
õâîñòîâèê âàëà òóðáèíû, èñêëþ÷à  óãëîâûå ïåðåìåùåíè  è ìèíó  øëèöåâóþ âòóëêó, ÷òî
óëó÷øàåò ðàáîòó ðîëèêîïîäøèïíèêà òóðáèíû è óìåíüøàåò ðàäèàëüíûå çàçîðû ìåæäó
ñòàòîðîì è ðîòîðîì òóðáèíû, ÷òî â öåëîì ïîâûøàåò íàäåæíîñòü è ÊÏÄ ãàçîòóðáèííîãî
äâèãàòåë .

Íà ôèã.1 èçîáðàæåí ïðîäîëüíûé ðàçðåç óñòðîéñòâà ñîåäèíåíè  âàëîâ òóðáèíû è
êîìïðåññîðà ãàçîòóðáèííîãî äâèãàòåë .

Íà ôèã.2 - ýëåìåíò I íà ôèã.1 â óâåëè÷åííîì âèäå.
Íà ôèã.3 - ñå÷åíèå À-À íà ôèã.2.
Óñòðîéñòâî ñîåäèíåíè  1 ñîñòîèò èç ñòàòîðà 2 ñ óñòàíîâëåííûì â íåì

øàðèêîïîäøèïíèêîì 3 è ðîëèêîïîäøèïíèêîì 4, à òàêæå ðîòîðîì êîìïðåññîðà 5 è
êîíñîëüíûì ðîòîðîì òóðáèíû 6. Âàë 7 êîìïðåññîðà 5 è âàë 8 ðîòîðà òóðáèíû 6 ñîåäèíåíû
ìåæäó ñîáîé ñ ïîìîùüþ ïðîìåæóòî÷íîãî âàëà 9, ñîåäèíåííîãî ñ âàëîì 7 êîìïðåññîðà
ñâîèì ïåðåäíèì õâîñòîâèêîì 10 ñ ïîìîùüþ øëèö 11, à çàäíèì õâîñòîâèêîì 12 ÷åðåç
øëèöåâóþ ìóôòó 13 - ñ âàëîì 8 òóðáèíû. Îñåâîå óñèëèå îò ðîòîðà òóðáèíû 6 íà
ïðîìåæóòî÷íûé âàë 9 ïåðåäàåòñ  ÷åðåç ðåçüáîâóþ âòóëêó 14 íà âíóòðåííåå è íàðóæíîå
ñôåðè÷åñêèå êîëüöà 15 è 16, øëèöåâóþ ìóôòó 13 è ãàéêó 17. Ïðîìåæóòî÷íûé âàë 9
ôèêñèðóåòñ  â îñåâîì íàïðàâëåíèè ñ ïîìîùüþ ãàéêè 18. Â ðàäèàëüíîì íàïðàâëåíèè
çàäíèé õâîñòîâèê 12 âàëà 9 ôèêñèðóåòñ  îòíîñèòåëüíî âàëà 8 òóðáèíû 6 ñ ïîìîùüþ
öåíòðèðóþùåãî êîëüöà 16, óñòàíîâëåííîãî íà âàë 8 òóðáèíû 6. Äîïîëíèòåëüíî â
ðàäèàëüíîì íàïðàâëåíèè çàäíèé õâîñòîâèê 12 âàëà 9 ôèêñèðóåòñ  îòíîñèòåëüíî âàëà 8
òóðáèíû 6 ñ ïîìîùüþ öåíòðèðóþùåãî êîëüöà 20, óñòàíîâëåííîãî ñâîèì âíóòðåííèì
äèàìåòðîì íà íàðóæíûé äèàìåòð Ä ýâîëüâåíòíûõ øëèö 19, à íàðóæíûì äèàìåòðîì - â
êîëüöåâîé ïðîòî÷êå 21 çàäíåãî êîíöà 12 ïðîìåæóòî÷íîãî âàëà 9, ìèíó  øëèöåâóþ ìóôòó.

Ðàáîòàåò óñòðîéñòâî ñëåäóþùèì îáðàçîì. Ïðè ðàáîòå äâèãàòåë  íà ïðîìåæóòî÷íûé âàë
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9 äåéñòâóåò ñî ñòîðîíû âàëà 8 ðîòîðà òóðáèíû 6 êðóò ùèé ìîìåíò, êîòîðûé ïåðåäàåòñ  íà
âàë 9 ñ ïîìîùüþ øëèö 19, è îñåâîå óñèëèå, êîòîðîå ïåðåäàåòñ  íà âàë 9 ÷åðåç ãàéêó 17.
Çàäíèé õâîñòîâèê 12 âàëà 9 íå ïîëó÷àåò âîçìîæíîñòü óãëîâûõ ïåðåìåùåíèé â ïðåäåëàõ
çàçîðîâ ïî øëèöàì 19 èç-çà òîãî, ÷òî ýòîìó ïðåï òñòâóåò öåíòðèðóþùåå êîëüöî 20,
ôèêñèðó  õâîñòîâèê âàëà â ðàäèàëüíîì íàïðàâëåíèè (ðàáîòàåò "äâîéíà  ïîñàäêà" âàëà,
êîãäà èìåþòñ  öåíòðîâêè, ðàñïîëîæåííûå äî øëèö è çà øëèöàìè ñîåäèí åìûõ âàëîâ).

Òàêèì îáðàçîì, èñêëþ÷àåòñ  ðàäèàëüíîå ïåðåìåùåíèå õâîñòîâèêà âàëà, ÷òî óìåíüøàåò
ðàäèàëüíûå çàçîðû ìåæäó ñòàòîðîì è ðîòîðîì òóðáèíû, ïîâûøà  ÊÏÄ è íàäåæíîñòü
äâèãàòåë .

Ôîðìóëà èçîáðåòåíè 
Óñòðîéñòâî ñîåäèíåíè  âàëîâ òóðáèíû è êîìïðåññîðà ãàçîòóðáèííîãî äâèãàòåë ,

ñîäåðæàùåå ïðîìåæóòî÷íûé âàë, â çàäíèé õâîñòîâèê êîòîðîãî ïî øëèöàì ÷åðåç øëèöåâóþ
ìóôòó óñòàíîâëåí âàë òóðáèíû, à â ïåðåäíèé õâîñòîâèê - âàë êîìïðåññîðà, îòëè÷àþùååñ 
òåì, ÷òî íà íàðóæíîì äèàìåòðå øëèö âàëà òóðáèíû â êîëüöåâóþ ïðîòî÷êó çàäíåãî
õâîñòîâèêà ïðîìåæóòî÷íîãî âàëà óñòàíîâëåíî öåíòðèðóþùåå êîëüöî.
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