HELIKOPTERSKE KONSTRUKCIJE
IN
SPOZNAVANJE TIPOV HELIKOPTERJEV

ROTORJI

PrimoZ Skufca



Vrste rotorjev

« Tri prostostne stopnje < Clenki, elasticni elementi :
— Flapping (vertikalno mahanje), Flappinghinge __

- horizontal

— Lead-Lag (horizontalno mahanje), -=: e

vertical

— Feathering (korak) Pitch bearing

— spanwise

Rotor shaft

| control rod

» Locdimo glave s: |

— 3 Cleni (fully articulated hub),

— 2 ali 1 Clen (semi articulated hub),
— ElastiCne glave (elastomeric hub),
— Nagibne glave (teetering hub)

Rotorji



Fully Articulated Hub -

Tri prostostne stopnje < trije Clenki
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Fully Articulated Hub 2

Tri prostostne stopnje < trije Clenki
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Semi Articulated Hub w3

Tri prostostne stopnje < 2 Clenka + 1 elasticni Clen

Rotorji



Semi Articulated Hub 2

Tri prostostne stopnje < 1 Clenek + 2 elastiCha Clenka

Rigid Hub With Flexible
Blade Roots

Articulated Feétherl ng ’ ©Burkhard Domke (0416-3-52)
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Semi Articulated Hub a3

Tri prostostne stopnje < 1 Clenek + 2 elastiCha Clenka
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http://www.b-domke.de/AviationImages/Rotorhead.html

Fleksible Hub 1

Tri prostostne stopnje < 3 elasticni Clenki

Soft In-Plane, Flex-Beam Hub

Lead-Lag Hinge

e

Flex-beam soft#n-plane main rotel WithiEIESineric BEANRYS and dampers
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Fleksible Hub 2

Tri prostostne stopnje < 3 elasticni Clenki
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Teeteling Hub 1-

Flex-Beam, Door-Hinge Hub

Virtual Hinge for
Coning and Flapping
Modes above

one-per-rev
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Teeteling Hub 2

Teetering Hub

Feather Bearing for
Collective Pitch Change

Teeter Hinge
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Vrste stabilizacijskin naprav — Rotor|ji -

* Potisni, tlacni:
— fully articulated,

— semi articulated, i
— elaStome”C, %Thmsl %«Thmsl

— teetering hub

Tail-Rotor Power Penalty Due To Blockage
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Vrste stabilizacijskih naprav — Rotori 2

Dubble Teeter

Elas etric" Semi“ar!iculated fla Pplng hinges on

155552&; ©Burkhard Domke . (0801-6-17) Burkhard Domke ¢ 2001
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Vrste stabilizacijskih naprav —
Fenestroni

* Prednosti:
— boljSi AD izkoristek,
— manj vgradnih delov,

. N

el

— manjSa mehanska obremenitev me—

4
o

o
! g

— vecCja varnost

e Slabost:

— VecCja moznost zasencenja =
izguba Fxg
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http://www.b-domke.de/AviationImages/Rotorhead.html

Vrste stabilizacijskih naprav - Q\NeTs

Air Imtake

Vanable-pach Fan Vertcal

Main RO(OI‘ : N /l

Wake
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Design Lopatice Glavnega rotorja s
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Design Lopatice Glavnega rotorja s

Spar Core (Nomex
/ honeycomb)

Trailing edge strip

/ (carbon fabric)

¥ e
/

Protection Skin
against
erosion

Blade folding stop

Roving

Blade tip ' SR A TR
fairing Sl Stainless steel
.. attachment bushing

Composite filler
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Design Lopatice Glavnega rotorja ss
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Pametne Lopatice Glavhega Rotorja

Piezoelectric Twist Actuation
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http://www.glue.umd.edu/~bernhard/DOCS/sdm98.pdf
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Main Rotor Mast

Main rotor fTﬂl'Irﬂiﬂr Gearbox
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Typical Helicopter Drive Train




