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Localisation de la nacelle

PRESENTATION DE L’INVERSEUR


















































Le système d’inverseur de poussée (Thrust reverser) permet un freinage aérodynamique additionnel, utile - entre autres - lors des phases d’atterrissage.
Il ne peut être utilisé qu’au sol, quand les moteurs sont au ralenti et que la manette des gaz est en position « reverse ».
L’inverseur de poussée est un élément du système d’échappement. Il est situé en aval de la turbine du réacteur, il est constitué de quatre portes qui s’ouvrent sous les ordres du pilote.
· En configuration de poussée directe, pendant le vol, les portes sont fermées et permettent un écoulement du flux vers l’arrière.
· En configuration de poussée inverse, les portes sont déployées pour obstruer partiellement l’échappement. Le flux du réacteur est donc rejeté latéralement créant une poussée vers l’avant.
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Graphiques de performance de l’inverseur de poussée : 

Sur piste sèche :
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Sur piste mouillée ou glacée :
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Formulaire :

Cinématique 

Vitesse en translation rectiligne



V : vitesse en m/s
d : distance en m
t : temps en s.




Résistance des Matériaux

Contrainte de cisaillement

: contrainte de cisaillement en MPa
T = Force de cisaillement en N
S = Surface de cisaillement en mm2

Condition de résistance

 Rpg condition vérifiée
 Rpg condition non vérifiée

	1 MPa = 1 N/mm2
	Résistance élastique au glissement Reg

	Re ≤ 270 MPa
	Reg = 0,5 x Re

	270 MPa ≤ Re ≤ 520 MPa
	Reg = 0,7 x Re

	520 MPa ≤ Re
	Reg = 0.8 x Re











	    Rpg
	Rpg = Reg/k
	S = π.r²
S en cm² si r en cm
	 = T / S














[image: ]


















































[bookmark: _GoBack]Liaisons mécaniques





[image: ][image: ]

















Pièce 10
Pièce 7


[image: ]
[image: ]













[image: ]Pièce 12
Pièce 11










Pièce 15






	BACCALAURÉAT PROFESSIONNEL  AÉRONAUTIQUE  OPTION : STRUCTURE 
	ÉPREUVE E2 (U2) – EXPLOITATION DE LA DOCUMENTATION TECHNIQUE
	CODES : 20xx-AER B U2 / AP 20xx-AER B U2
	DOSSIER 
TECHNIQUE
	Durée : 4 h
	Session 2022
	PAGE  1/14

	
	
	
	
	Coef. : 4
	
	




	BACCALAURÉAT PROFESSIONNEL AÉRONAUTIQUE  OPTION : STRUCTURE
	ÉPREUVE E2 (U2) – EXPLOITATION DE LA DOCUMENTATION TECHNIQUE
	CODES : 20xx-AER B U2 / AP 20xx-AER B U2
	DOSSIER 
TECHNIQUE
	Durée : 4 h
	Session 
2022
	PAGE 2/14

	
	
	
	
	Coef. : 4
	
	




image3.png




image4.png
NAC NAC NAC NAC NAC NAC NAC
STA STA STA STA  STA STA STA
139.49 152.76 204.25 250.94 264.00 31499 321.99
NAC _
WL 140.9 A
AN
PRIMARY
NOZZLE
NAC \THRUST A
WL 51.8 \ REVERSER NACELLE
INLET COWL FAN COWL VERTICAL
NAC BL CENTERLINE NAC BL
140.9 | 59.1
100
140 60
130 120110 | 90 80 70
NAC WL | l ‘ ‘
1409 00— —
130 ———
120 ——
NACELLE
HORIZONAL — 100
CENTERLINE

NOTE: ALL DIMENSION
ARE IN INCHES NACWL

51.8





image5.png




image6.png
THRUST REVERSER OPERATION




image7.jpg
Roller Fitting

Primary Lock
and Stow Switch
{Verrou)

Actuator
(Vérin)

Actuation and locking
systems of a CFM56-5C
Thrust Reverser pivoting door




image8.png
Source: General Electric Aircraft Engines

BRAKES 7
A AERODYN, [iIlE];SA& :
FAN REVERSER + HOT SPOILER  [ncines |ipieisen ——E==

K
100 T~ NO REVERSER

WORK DONE - 80

% INITIAL
ENERGY 60
40

20

12 3 4.5 6 7 8 9 10 n 1213
TOUCHDOWN DISTANCE - THOUSAND FEET





image9.png
source: General Electric Aircraft Engines

FAN REVERSER + HOT SPOILER

100
WORK DONE 80

% INITIAL 60
ENERGY 40

20

123 456 7-8 9310 1N1213
TOUCHDOWN  DISTANCE - THOUSAND FEET





image10.PNG




image11.PNG




image12.emf
Do c u m e n t   P a rt   N o.   R D N   3 07                                                                                                                   Nac e l le    R a di a ls   Fig u r e   4         CFM5 6 - 5B    


Document_Microsoft_Word.docx
Document Part No. RDN 307

















































































































Nacelle  Radials Figure 4
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Time taken for ram to extend

from 0 to 95% of its stroke



Time taken for ram to extend from 0 to 100% of its stroke



Snubbing from tully

overstowed



End stop impact speed Oil temperature




0.95 to 1.4 seconds





≤ 2 seconds





244,0 to 250,0 mm

(9.606 to 9.842 in.)



18 to 30 mm/sec (0.71 to 1.18 in./sec)



10 to 40°C (50 to 104°F)





Functioning Test Data Table 101
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STRUCTURE IDENTIFICATION - THRUST REVERSER



1. General



The thrust reverser is made from graphite/epoxy composite plies, fiberglass/epoxy plies, titanium, inconel, and aluminum. The honeycomb sandwich material is made from aluminum or polyamid fiber. Thermal insulation blankets are made from silica felt.



2. Structure  Description



The two halves of the thrust reverser are hinged to open for inspection or repair. Each half is hinged to the pylon in three places and latch together at the bottom in four places. The outer barrel skins are made of graphite/epoxy composite plies with a polyamid fiber honeycomb core. The core cowl has aluminum skins with an aluminum honeycomb core. The core cowl is insulated with thermal blankets made from layers of silica wool between two layers of stainless steel foil. Each pivoting door has an inner and outer panel. The inner panels are made with aluminum skins and aluminum honeycomb core. The outer panels are made with graphite/epoxy composite plies with a polyamid fiber honeycomb core. Upper and lower pivot door kicker plates are made from graphite/epoxy plies. The 3 and 9 o’clock beams are made from aluminum alloy. The 3 and 9 o’clock struts are made from aluminum packed with Routanol R26 foam. The precooler scoop is made from inconel with a stainless steel bracket. The turbine scoop is anti-erosion  coated aluminum.



3. Structure Identification



Structures are identified in illustrations (Figures) and Tables. The figures and tables do not identify fasteners. The structure is identified on the figure by a number. The same number appears on the Table that follows the Figure. The table gives the component description, gage (thickness) and material. When a composite fabric ply is identified in the material column, the warp direction is given. The full view of the part has a compass rose to help find the warp direction.





CFM56-5B	Struct   ID/Trust   Reverser
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(a) Measure the mismatch space between the pivoting door and
the thrust reverser. Measure the gap parallel to the

axis of the pivoting door latch (See Figure 706, Sheets
1, 2, and 3.)
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If the pivoting door 1s 1in negative step, the
mismatch space must be less than -0.080 inch

(-2.0 mm). If the measure is not in the permissible
limits, go to step 1.B. (47) (b).
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If the pivoting door is in positive step, the
mismatch space must be less than 0.070 inch

(1.80 mm). If the measure is not in the permissible
limits, go to step 1.B.(47) (b).
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If the mismatch space 1s correct, no adjustment 1is
necessary, go to step 1.B. (44).
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(b) Adjust the latch fittings (12-110, 105, 13-130, 140) on
the pivoting doors. (See IPL Figures 12, 13), (See
Figures 708, 709.)
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Turn the manual unlocking knob on the latch to the
unlock position.
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Turn the manual unlocking square on the actuator to
the unlock position.
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NOTE: The pivoting door disengages from its hook
automatically.
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Open the pivoting door by manually pulling on 1ts
edge.
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Install the three screws (3-500) .
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CAUTION: PIVOTING DOOR LATCH MUST BE OPENED WHEN YOU STOW
THE PIVOTING DOOR OR DAMAGE CAN OCCUR.
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(n) Manually bring the pivoting door to stow position.
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(46) Adjustment of the pivoting door.
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image7.png

CAUTION: PIVOTING DOOR LATCH MUST BE OPENED WHEN YOU
STOW THE PIVOTING DOOR OR DAMAGE CAN OCCUR.






image8.png

Manually bring the pivoting door to stow position.
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Do step (a) again.






image10.png

(47) Install the 12 o’clock rear fairings. Install the 12 o’clock
rear fairings (760, 770) and secure with screws (780, 790,
810) and nuts (800, 801, 820). (See IPL Figure 4.)
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(48) Adjust the thrust reverser latches. (Torgue procedure) .
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NOTE: Do this procedure after the thrust reverser doors are
installed on the pylon.
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(a) Remove the screws that attach the hook lockwashers to
each of the thrust reverser latch locations.
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(See Figure 710.)
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(b) Remove the lockwashers.






image16.png

(c) Loosen the latch tension nut on each hook.
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Loosen the four bolts (12-130, 13-150) that attach
the latch fitting to the thrust reverser frame.
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If the pivoting door 1is 1in positive step, pull up
the latch fitting the needed number of teeth to
remove the mismatch. One tooth corresponds to
0.030 inch (0.75 mm) .
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If the pivoting door 1s 1n negative step, push down
the latch fitting the needed number of teeth to
remove the mismatch.
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Secure with bolts (12-130, 13-150).
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Pivoting Door Adjustment
Figure 708 (Sheet 3)
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Removal/installation of the Upper Blocker Door Outer Panel
Figure 602 (Sheet 6 of 7)
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Do c u m e n t   P a rt   N o.   R D N   3 07             4.     O u t er   P a nel   A llowable   Da m a g e   L imits   and   N o n - m o nol i thic   P i v o ting   D o o r s   -       (Eff e cti v i t y   T /R    S e rial   N o .    A ll)   -   Unli m i t e d   U sa g e     Type   of   D a m age   Zone   Req u i reme n ts      a n d      D i sposi t ion   Abra s ion             T1,   T 2,   T3,   T 4,   T5   No    c a rbon    fib e r   da m age    a l lowe d .     Seal   surf a ce   d a mage   (pai n t   a n d   su r face   resin   onl y )   w i th   a e rody n a mic   t ape.     Rec o r d   l o c ati o n   and   ins p e ct   o n   or   b efore   7 5 0   Fli g h t   H o u r s   /   750   F l i g h t   C y c les   /   4   C a l e n d e r   Mont h s   ( w h ich e v er   i s   ear l iest ) .     Repl a ce   t a pe   i f   pe e led.       Abr a s ion,   Rear   Fai r i n g   Int e r fer e n c e   Upper   T2 / T   D o   R e p a ir   N o .   8.       Crack   T1,   T 2   M a x i mum    allowa b l e   c rack   l e n g th   is   2 5 , 4   m m    ( 1 . 0   inc h )   in   a ny   d irec t ion.     Crac k s    m u s t    be    sep a rated    from    oth e r    crack s ,   hole s ,   a n d   de l ami n a ti o n s   b y   a   min i m um    o f   1 8 7 , 5   mm     ( 7 .4    i n che s ).     A    ma x imum    of   f ive   c racks   is   a l low e d   per   h a lf   door.     Prot e ct   d a m a g e d   a r ea   fr o m   e n tra n c e   o f   moi s ture   by    a p pli c a tion    of    a p pro p r iate    sea l ing    tap e .     Rec o r d   l o c ati o n   and   ins p e ct   a t   750   Flight   Hours   /   7 5 0   F l ight   C y cl e s   /   4   C al e n d ar   M o n t h s   (whi c hev e r    is   e arl i e st).                               CFM5 6 - 5B   A L LO W A B LE   DAMAGE        


Document_Microsoft_Word17.docx
Document Part No. RDN 307











4.		Outer Panel Allowable Damage Limits and Non-monolithic Pivoting Doors - 	 (Effectivity T/R  Serial No.  All) - Unlimited Usage



Type of Damage	Zone	Requirements    and    Disposition



Abrasion           T1, T2, T3, T4, T5


No  carbon  fiber damage  allowed.



Seal surface damage (paint and surface resin only) with aerodynamic  tape.



Record location and inspect on or before 750 Flight Hours / 750 Flight Cycles / 4 Calender Months (whichever is earliest).



Replace tape if peeled.









Abrasion, Rear Fairing Interference


Upper T2/T Do Repair No. 8.







Crack	T1, T2	Maximum  allowable crack length is 25,4 mm  (1.0

inch) in any direction.



Cracks  must  be  separated  from  other  cracks, holes, and delaminations by a minimum  of 187,5 mm   (7.4  inches).



A  maximum  of five cracks is allowed per half door.



Protect damaged area from entrance of moisture by  application  of  appropriate  sealing  tape.



Record location and inspect at 750 Flight Hours / 750 Flight Cycles / 4 Calendar Months (whichever  is earliest).





























CFM56-5B	ALLOWABLE DAMAGE
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NOM DE LA  LIAIS ON   Degrés  de  liberté  (d.d.l)   Mouvements  relatifs   Symbole   Exemples  

Représentation plane   Perspective  

Encastrement   ou Fixe   0   0  Translation         Pièces assemblées par vis  

0  Rotation  

Pivot   1   0  Translation         (Principe)  

1  Rotation  

Glissière   1   1  Translation         (Principe)  

0  Rotation  

Hélicoïdale   1   1  Translation           (vis + Ecrou)  

1  Rotation  

Translation et  rotation conjuguées  

Pivot glissant   2   1  Translation         (Principe)  

1  Rotation  

Sphérique à  doigt   2   0  Translation        

2  Rotation  

Appui plan   3   2  Translation        

1  Rotation  

Rotule   ou sphérique   3   0  Translation        

3  Rotation  

Linéaire  annulaire ou  sphère - cylindre   4   1  Translation        

3  Rotation  

Linéaire  rectiligne   4   2  Translation        

2  Rotation  

Ponctuelle ou  Sphère - plan   5   2  Translation        

3  Rotation  
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