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Caractéristiques de I'aéronef étudié :

Masse a vide 42 230 kg

Masse maximum au décollage 70 000 kg

Vitesse de croisiére Mach 0,78

Vitesse maximale Mach 0,82
Distance de décollage 2090 m
Autonomie 6 150 km

Capacité kéroséne 15588 - 24 093 {

Evolution des parametres de I'atmosphére standard

Altitude | Température | Pression Mas§ e | Celerite
[m] [Kelvin] | [pascal] | YOlumique | du son
[kg.m™] [m.s™]

0 288.15 101325 1.225 340.29
1000 28165 89874 11116 336.43
2000 275.15 79495 1.0065 33252
3000 268.65 70108 0.9091 32857
4000 262.15 61640 0.8191 32457
5000 255.65 54019 0.7361 32052
6000 249.15 47181 0.6597 316.42
7000 242,65 41060 0.5895 312.27
8000 236.15 35599 0.5252 308.06
9000 229.65 30742 0.4663 303.79
10000 223.15 26436 0.4127 299.46

Altitude maximale de croisiere 39 800 pieds
2 Moteurs CFM 56-5B4
AERODYNAMIQUE :
C: 0,28
Cx 0,028
1. General

A. Dimensions and areas
(1) Wings
(a) Span: 34100 mm (111.8767 f.)
(b) Area: 122 4 m2 (1317.50 ft.2)
(c) Sweep angle: (at 25% MAC) 24 Deg. 58

Génération électrique

Débit carburant

C o
\

(2] Stabilizers Entrainement &
(a) Datum area of horizontal stabilizer: Boitier _@7_ vitesse @: Alternateur
31 m2 (333.68 f£.2) d’'accessoires oV C?(?Sst?;e B (.D.G) ___'115/200V
(b) Datum area of vertical stabilizer: (A.GB.) '
215 m2 (23142 #.2)
(3} Fuselage
(a) Owerall Length: 37573 mm (123.2711 ft.)
(b) Datum Length: 31115 mm (102.0834 ft.) Puissance mécanique
(c) Width: 3950 mm (155.5119 in_) de rotation
(4} Landing gear
{a) MNLG wheel axis to MLG axis distance: 12640 mm (41.4698 #t.) A.G.B. : Accessory GearBox
(b) L and R MLG centerto-center distance: 7590 mm (298.8191 in.) C.S.D. : Constant Speed Drive
(5) Power plant I.D.G. : Integrated Drive Generator
(a) Datum length: 3155 mm (124 2127 in.)
(b} Ground clearance: 560 mm (22.0473 in.}
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Boitier d’accessoires (A.G.B.)

| ! Arbre moteur N2

Boitier d’accessoires (A.G.B.), transmission, puissance.

a7 100% N2 Arbre moteur N2
14460 RPM

UPPER

(Nombre de dents Z2)

HORIZONTAL

31

£

ECU ALTERNATOR
HYDRAULIC PUMP
LUBRICATION UNIT

1™ DRIVE SHAFT
Py

LOWER RADIAL
DRIVE SHAFT DRIVE SHAFT

FUEL PUMP

RADIAL

HMU

ACCESSORY DRIVE SYSTEM GEAR TRAIN
CALCUL DE LA PUISSANCE MECANIQUE DE CONVERSION de rad/s en
ROTATION : tr /min :
Pen W o en rad/s
Pméca=Cx@w |CenNm _TX N N en tr/min
o en rad/s = —30

CALCUL DE RAPPORT DE REDUCTION :

Nsome @, _ Produit du nombre de dents des roues menantes | sortie en tr/min

N sortie = fréquence de

r = = = . /
N... @  Produit du nombre de dents des roues menees
entree

r < 1 c’'est une réduction : la vitesse de sortie est inférieure
a la vitesse d’entrée

r > 1 c’est une multiplication : la vitesse de sortie est supérieure
a la vitesse d’entrée

Ws Z menantes

We Z menées

N entrée = fréquence
d’entrée en tr/min

a)sortie = vitesse de sortie
en rad/s

a)entrée = vitesse d'entrée
en rad /s
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The engine is a dual-rotor, variable stator, high-bypass ratio turbofan power plant for subsonic service. The design and
configuration of the engine are based on obtaining long life high reliability and easy access for line maintenance.
It is a modular design which permits the changing of a major assembly without complete dissassembly of the engine.

Description

A_ Engine

FICHE TECHNIQUE CFM56-5

The principal ml:u:_lules of the engine are the low pressure compressor (fan stator and fan rutur}, high pressure VSIS 581 /-5B2 | -5B3 | -5B4 -5B5/ - _5B7 | -5B8 / -5B9
compressor, turbine frame, combustor chamber, high pressure turbine, low pressure turbine and gearbox. 5B6
. . 133,50/ 98/ 96,20/
Poussée max décollage (kN ' 142,50//120,30 120,30 ’
A8 AND BOOSTER coweressor | I Hlege (0 130,0 104,50 130,80
T° & poussée nominale maintenue (°C) | 30 | 44 | 45 | 44 | 45 |
Taux de dilution | 55 | 54] 57| 6/59 || 57| 6/59 |
TURBINE IPoussée max en montée (kN) | I 25 |285] 25 |
FRAME
Longueur (mm) | 2601 |
IDiamétre soufflante (mm) I 1735 |
Nb étages soufflante/compresseur basse/haute 14349
pression
INb étages turbine basse/haute pression | 4+1 |
B Poids sec (kg) I 2 381 |
B I |y
J— ] Compresseur
. R.P
i
'| |_ 5 BEARINGS Flux
|_ |::> secondaire.
Flux
| | [ primaire.
1= S | M
b@l& -
|I HF LF Chambre de
TUREIME TURBINE Comﬂrgsseur combustion. ,t
|" "I" "I Turbine H.P.
ACCESSORY _‘:‘:«;l [ LP SYSTEM Turbines B.P.
DRIVE «HKH
|/l T - 2 FRAMES
o
1.D.G. == HP SYSTEM
ACCESSORY \‘}4I . [""‘—u—\_/ I:I —
S0 AGB
o o ENGINE GENERAL CONCEPT
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SEE 53-40-00

EMERGENCY EXIT

CENTER FRAT
FORWARD FUSELAGE
FUSELAGE SEE 53-30-00
SEE 53-20-00

NOSE FORWARD
FUSELAGE
SEE 53-10-00

RADOME

BELLY FAIRING
SEE 53-25-11
FORWARD CARGO-

REAR FUSELAGE

TAILCOMNE
(APU-
COMPARTMENT)

COME/REAR SEE 53-58-00
YERTICAL

FUSELAGE
SEE 53-50-00
STABILIZER

ATTACH-FITTING l

P

REAR PRESSURE
EULKHEAD

REAR PASSENGER/
CREW DOOR

CABIN FLOOR
STRUCTURE

REAR CARGD-
COMPARTMENT
FLOOR STRUCTURE

MAIN GEAR BAY

WING CENTER BQX

FR12

AR
lh o
RAERELY

o o,

COMPARTMENT
FLOOR STRUCTURE -
T4
FORMARD PASSENGER! igetss /
NOSE GEAR BAY BOTTOM ;Eﬁ;g: '
AVIONICS COMPARTMENT STRUCTURE pear 74
FORWARD PRESSURE BULKHEAD [ ,x’f
_,—-"'F--- .--___.-
—
FR24
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A B C D E £ G H
i RH SIDE ' i
P 2
3 3
4 a
5 5
DATE MARQUAGE ® TOLERANCES GENERALES:
DATE |MARKING GENERAL TOLERANCES:
DESS DIMENSIONS | HUGOSITE
DRN ABDODUS lllllllll ROUGHNES:
Ly VERIF CONVENTION ASN211.00
b - CHKD cowvenrzon . | / &)
Ih g:::‘il;l- EJ_ @ For '“"nl;ﬁ('i;:i?&f“" ITE 303 \/
' mme  TR220 | GFCI bRawING NUNBER: oweer: | ssues
A | B ! C D _ E _ F | G _ H
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A 5 C D £ £ G E
1 1
2 2
u VIEW F,._, u
WITHOUT UMBRELLA
3 3
4 — |4
5 5
DATE MARQUAGE TOLERANCES GENERALES:
DATE MARKING @ GENERAL TOLERANCES:
DESS DIMENSTONS AUBOSITE
DRN ABDOOQO3 | DINENSIONS ROUBHNESS
6 oo |oowvenTIon Asnall.oo / 6
e —- & L I
N e TR220 | GFCI T e TiaoHe: oce
pate sTAL. |[TR220-242913(02| A
A _ B C | D E F | G | y
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CISAILLEMENT, TORSION, TENSION, CONTRAINTE DE FRETTE,
FATIGUE B e —

CONTRAINTES APPLIQUEES
AUX FUSELAGES

1 - Efforts appliqués au sol

T

Au sol, le fuselage n'est —

soumis qu'a des forces
massiques dues aux poids :
- de |a structure ;
- des passagers et du fret Tz
- du carburant (éventuellement).

Il est assimilable a une

poutre reposant sur deux
appulis, les frains.

Ces forces induisent dans

chaque section : My §
- un effort tranchant Tz, qui
change de signe a l'aplomb des

atterrisseurs (réaction) et, qui

provogque une contrainte de \/
cisaillement;

- un moment de flexion My dont '

le sens s'inverse au point d'appui
et, qui provoque des contraintes
longitudinales de :
Traction partie inférieure entre les deux trains
partie supérieure a l'arriere des trains principaux
partie supérieure en avant du train avant.
Compressionpartie inférieure a l'arriére des trains principaux
partie supérieure entre les deux trains.

Tz et My sont maximaux aux points d'appuis.

HON-PRESSURISED
AREA

PRESSLURISED AREA

/ FUEL TAMK AREA

M_MM_512400_0_AAMD_01_00

Figure 51-24-00-12200-00-A 1 SHEET 111 - Areas of Sealing

0N AC ALL
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TYPE:
RF: CSK RIVET
RE: ROCUND HEAD RIVET

DIAMETER OF RIVET
(in. / mm).

XX XX

XX XX
MACHINED OR RIVETED: | I H: WET ASSEMBLY
F: CSK > { (SEALANT INTERPOSED)
E: DIMPLED ( SEE NOTE ON PAGE 1)
MATERIAL: POSITION OF RIVET HEAD
M : MONEL N: FRONT FACE
A 12117 (A-U2G) \, < F: HIDDEN FACE
D 12017 (A-U4G) NO SYMBOL: POSITION IS

OR 7050 UNIPORTANT

T : TITANIUM

Evolution de la limite de rupture en

Amplitude de fonction du nombre de cycle (fatigue)
contrainte (MPa)
300
N
250
\ S— c22
200 ~_

=

150 \

~—o0u—] AW 2024 T6

100 ~—]

\

50

108 104 10° 108 107

NOTE: RIVET SYMBOL AND PART LIST ITEM NUMBER MUST BE ADDED NEAR THE DRAWING BLCCK.

@ UTILIZATICN OF 2017 IN CASE OF MANUAL INSTALLATION,
UTILIZATION OF 7050 IN CASE OF AUTOMATIC INSTALLATION.

Standard Rivets
Figure 10

51-41-00

Nombre de cycles

Formules & unités

Portance Rz=%.p.8.\/2.Cz Trainée Rx=%.p.S.V2.Cx

Poids
P=m.g avecP (N), m(kg), g=9,81 (m.s?)
Force

R, Résultante en N
p, masse volumique en

kg.m3

Psiny + (2 .p.S.V2.Cx)

F=mxa une force est le produit d’'une masse (kg) par une accéleration (m.s?)

1 pouce (inch) = 25,4mm
Contrainte 0 = F/S

Rpe = Re/k
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(o)

RH SIDE

NOTA:
NOTE:

MONTAGE HUMIDE DES FIXATIONS.

FASTENERS WET INSTALLATION.

INTERPOSITION DE MASTIC ENTRE LES PIECES —

DANS LES ZONES DE FIXATIONS.
SPREAD SEALANT BETWEEN PARTS IN FASTENERS AREAS.

2 CORDON D'ETANCHEITE DANS LES ZONES DE FIXATION. [°
BEAD SEALANT IN FASTENERS AREAS.
- METALLISATION SUIVANT AIPS-07-01-006
] - ELEC BONDING AS PER AIPS-07-01-006 |
—/’/
3 5
4 4
RB (3,2
(10—"%
RF [3,2
5 5
RF 2,4
L ]
| [ Proceoe [z .. ] B
PROGESS | wn or smowors 4 o o (50) s, Senes
NSA936002 26 - DESS ABDO003 bTserens nevenuzs
VERIF CONVENTION ASN211.00
5] | METALLISATION S =i e, VAl
ELECT%NDING ‘ e TR220 | GFCI e veio woss,
sackers ntaL. [ TR220-242910(01 | A
A , 5 , C D E F | G | H
BACCALAURE%TP.I;_)'%?\]F:ESSS'.?RNSE.IFURAEERONAUTlQUE EPREUVE E2 (U2) — EXPLOITATION DE LA DOCUMENTATION TECHNIQUE | Code : 1906-AER C U2 TEDC?:I\SI:SEE Durée: 4h Coef.: 4 S(;%S:Lign PAGE 10/16




1 SECTION B'B1_2 1
SECTION A-A; ., DETAIL E
DETAIL E
2 2
3 3
4 4
EXISTING HOLE
EXISTING HOLE
NOTE:
: DETAIL E NOTE: :
VALID 2 TIMES RIVETS COMMON FOR ITEM (0) AND (1)
RIVET DISTANCE TO HOLE EXISTING IN FRAME: 12MM MIN
s i () CEvEmAL oLERNS,
.. A ..“ 3’;’:‘ — CAOBN [3 EONOT ? g" | A SDI.NI!;S-II'O:E 00 ROUGHNESS
6 @9/ " A
— F ’ TITRE PLAN: FLANGHE: INDICE:
* TITLE TR220 / GFCI DRAWING NUMBER: SHEET: ISSUE:
sackers nTAL, | TR220-242910(02 | B
A B | C D E | = ] G ! =
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A ; C 5 = = G I
N A
&%
N <
1 SECTION C-C1-3 \/ |
SECTION E-E
A
S
2 \@0 c
3| SECTION N 3
4 4
SECTION D-D1-3
— _ ADJUST RIVET POSITION TO EXISTING HOLE & POCKETS IN FRAME =
«4 - ALL DIMENSION ARE MINIMUM DISTANCE
_ HOLE DISTANCE TO FRAME POCKET EDGES/RADIUS = 5 MINI

5 5
i \'on

DATE MARQUAGE i TOLERANCES GENERALES:

eSS raname @ il

Verie AT RSHB11 0D —
6 CHKD CONVENTION mnan:s. 6

oA GALCUL -E§~@% R w/
g " TR0 [ GFCL T TR Trorer
L e’ srackers AL, ITR220-242910(031 A
A B C D E F | G l H
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Nomenclature TR220-242913 :

Part No Description Item Qty. Req.
TR220-242914-01 PLATE ASSY 0 1
NAS1801-3-8 SCREW, TH DIA=4.8 L=12.8 14 4
NAS1149D0332J] WASHER 15 4
MS17990C408 PIN QUICK RELEASE D: 6,35 16 2
NSA5732-150 ATTACHE 17 2
TR220-252380-05 TIE ROD ASSY 18 1
Nomenclature TR220-242910 :
Part No Description Item Qty. Req.
TR220-242912-01 BRACKETS ASSY 0 1
TR220-245863-01 FR19/20 REINF. BRACKET 1 1 COUPE D-D
TR220-245999-01 FR19/20 REINF. BRACKET 31 1
ASNA2050DCJ032 RIVET TB D 3.2 10 32 ECHELLE 2: 1
ASNA2051DCJ032 RIVETTFD 3.2 11 1
ASNA2051DCJ024 RIVET TFD 2.4 12 6
TR220-242911-01 FR19/20 REINFORCEMENT EQ 2 1
ABS1577A05 BONDING LEAD BRACKET 3 2
ASNE0089-41-160NN BONDING BRAID 160MM 4 3
NAS1801-3-8 SCREW, TH DIA=4.8 L=12.8 6 2
NAS1149D0332J WASHER 7 2
PQ10010-144-00 CEMENT 96
PQ10010-020-00 SEALANT (PR 1436 B 2) 97
PQ10010-021-00 SEALANT 98
ASN-B70711-SP 4125-6407 (BASE MAT07-001) 99 i
Nomenclature TR220-242919 :
Part No Description item Qty. Req.
(TR220-242911-01) (FR19/20 REINFORCEMENT EQ) 2 1
(MS17990C408) (PIN QUICK RELEASE D: 6,35 (¥4 d'inch.)) 16 2
D25273268-002 TIP ROD 19 1
TR220-245861-01 FITTING REINFORCEMENT/ROD 45 1
NSA8136-04 BEARING SELF-LUBRICATED 50 1 L
D25273252-202 BUSHING 80 2
() AN
T TR220 / GFCI T [ G Tivoioe:
ROD INSTAL. TR220-242919/01| A
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SECTION B-B

SECTION A-A

7

K
o

- |
|
O |
|
- |
!
& & EN EN & & & il
hey pu
\ Y Y Y ¥ ¥ |
|
|
| 224,60 -
o eoiremenes I et NE PAS CHANGER LECHELLE REVISION
NOTA
. ETAT DE SURFACE:
* . ~ TOLERAMCES:
Epaisseur tole T=1,6 _ LNEARES: ECHELLE : 1:1
Rayon intérieur de pliage Ri = 4
Rayon de détourage extérieur Rext = 10 o — R e
Rayon de détourage intérieur Rint = 5 e VOILE
APPR.
FAR.
QUAL MATERIAU : Mo. DE PLAN A3
enaw 202476 MD900-245862-20
MASSE: FEUILLE 1 SUR 1
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MS17990

NSA 8136
Dimens_ions en I N | & cmp +920 &
pouce (inch) |
RELEASE i of
W BUTTCH
[~ - ®.100 "I"
MIN i
H +
[ ]
+- !\
x ' A T
i} LOCKING ELEMENTS
_I_ 180" APART
—=,[=— 050 MmN (2 REQUIRED)
—i .|, COLLAR
i £ ATTACHING LINK BAND ATTACHING
RING/S LINK
G HANDLE PR DOURLE ACTG
@ B H . O O PARTNo C 4 12
gt 1= o | |
038 | GRIPINTENTHS =12/10=1.2 inch
0.12 x 45 SHANK DIAMETER IN SIXTEENTHS = 4/16 = 1/4 inch
-——i
" MATERIAL CORROSION "C" RESISTANT STEEL PIN
¥, / 41- BASIC MS NUMBER
| ! Grip Length - Dash Numbers
Grip Mominal Diameter Grip MNorinal Diameter
Length | 316 | 1/4 | 516 | 38 | 716 | 172 |Lenath | 346 | 1/4 | 516 | 38 | 7H6 | 172
03 C303 | C403 | C503 | C603 56 C356 | C456 | C556 | C656 | C756 | CB56
04 | C304 | C404 | C504 | CB04 57 | c3s7 | cas7 | css7 | ces7 | c7s7 | c8s?
0s C305 | C405 | C505 | C605 | C705 | C805 58 C358 | C458 | C558 | CB5S8 | C758 | C858
8 o H W o X% Ball Malx S?ti': Dynamic 06 C306 | C406 | C506 | Ce06 | C706 | C806 59 C359 | C459 | C559 | CB59 | C759 | C859
Bore |———— aia e radial 0.7 | C307 | C407 | C507 | G607 | C707 | CBO7 | 60 | C360 | C460 | C560 | G660 | C760 | 860
code +0 +0 +0.127 +0 - nom . | load 08 | C308 | C408 | C508 | C608 | C708 | CB08 | 61 | C361 | G461 | C561 | Co61 | o761 | Cael
-0.0127 00127 0127 | -0.091 o Radial | Axa s 05 | C309 | C409 | C509 | Co09 | 709 [ CB09 | 62 | 362 | c462 | C562 | 62 | C762 | 862
03 1826 14.2875 5537 7137 744 | 10| 11.100 1758 66 667 '
04 6.350 16.6675 6.350 8712 924 |10| 12700 2686 191 1032 10 |C310 | C410 | C510 | CB10 | C710 | CB10 | 63 | C363 | C463 | C563 | CB63 | C763 | C863
gg ;ggg ;ggggg ;;g; 19':-'532152 jlgg; 190 jlgggg iggg i;; lggg 11 C311 | C411 | C511 | CB11 | C7T11 | CB11 64 C364 | C464 | C564 | CBE4 | C764 | CEB4
07 11.113 23.0175 8.712 11100 | 1346 | 8 | 17.449 5871 622 2535 12 | C312 [ C412 | C512 | CB12 | C712 | C812 | 65 | C365 | C465 | CS6S | CBBS | C76S | 865
08 12.700 254000 9.906 12700 | 1524 | 8 | 19837 7962 934 3514 13 |Cc313 | ca13 | c513 | Co13 [C713 | CB13 | 66 | C366 | C466 | C566 | CBE6 | C766 | C866
?3 1;3?2 gg:ggg 1 ; ;33 qggg Egg g ggigg 122; g ;Eg; ;33;', 14 [ C314 | Cd14 | C514 [ CB14 | C714 | CB14 [ 67 | C367 | C467 | C567 | CB67 | C767 | CB67
12 19.050 36.5125 15062 | 19.050 | 2337 | & | 31750 | 20639 | 3002 8763 15 | €315 | C41S5 | C515 | CB1S | C715 | CB15 | 68 | C366 | C468 | CS68 | CBBS | C768 | Ca68
14 22 225 39 6875 17.856 22205 | 2489 | 8 | 314925 | 27668 | 4158 11609 16 | C316 | Ca16 | C516 | Ce16 [ CMe | Co16 | 69 | C369 | ca89 [ C569 | co69 | C769 | C869
16 25.400 444500 | 20243 | 25400 | 28.24 | 9] 39675 | 36964 | 5409 19768 17 | c317 [ca17 [cs17 [ce17 | c717 [ce17 [ 70 [ 370 [ ca70 [ c570 | cs70 [ c770 | ca870
_ o 18 |[cs | catg [cs18 [ceis [cms [ca18 | 74 [ c3m | cam1 [ csm [ cem1 [ crm [ cem
Dimensions in millimetres 19 C319 | C419 | €519 | CB19 | C719 | C819 72 | C372 | C472 | C572 | C672 | C772 | C872
20 |C320 | C420 | C520 | C620 | C720 [ CB820 | 7.3 | C373 | C473 [ C573 | ¢673 | C773 | C873
21 | C321 | C421 | C521 | CB21 | C721 | C821 | 74 | C374 | C474 | C574 | CB74 | C774 | C874
22 C322 | C422 | C522 | CB22 | C722 | CB22 75 C375 | C475 | C575 | CB75 | C775 | C875
23 |c323 | ca23 | c523 [ ce23 | c723 [ c823 | 78 | 376 | ca7s | c576 | ce78 | C776 | Ca7s
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Les liaisons mécaniques :

+0.01
®9 . 1
Mouvements ) _ ) _ 29 -0.02
Nom de Ia liaison Symboles (repzr%sentatlon plane | Symbole (tr_e?re?’sgntatlon
Translation | Rotation ) spatiale 3D) .
X < I
o O lencastrement 7 | / 5
Y Y . L3 T
0 0 (ou complete) _/OJ‘\X
Z O Z O X g g
X O X 1 f < f
z —
Y O Y O PIVOT /L —
0
z o lz]o X ] ;
L T
< I
X 1 X O Z W |
Y O Y O GLISSIERE '/Ol\‘ '
Y]
Z o (2| o0 r X Extrait dessin de
définition repére 19
X 1T | X 1 7 (plan DT13/19)
PIVOT
Y o |Y 0
GUISSANT LN (
Z | o |Z | o X
5.1 2
X 1 X uf Z °
Y o Y o0 [HEUCODALE oy
Z o0 'z 0 X 1 :0.05
1t |X]0 | z .
v 1 v o APPUL PLAN =
LR 2
z o |z 1 X _/ /; ’
o
X|lo |[X| 1 7 S S
Y [ o |Y | 1 ROTULE /I\‘ : =
oY
z|lo [z |1 X N
oo
I~
X o | X 1 ,
ROTULE & zZ ?9 -
Y Y , o
“ L dOLgt 0 Vi P~ T F—————— 11 o™
Z o |z O X N .
— w
X [ 1 |[X |1 ©
LINBAIRE Z @
Y 1 Y O =
RECTILIGNE 0 V]
Z o |z | 1 X ——
- f/f"’-;_; e
: - T -'/.-‘ :f'/:
X 1 X 1 M e
LINEAIRE Z
Y| o |Y | 1
ANNULAIRE < 0 vl
z O z 1 Extrait dessin de
définition repére 80
x|+ [X]1 Z (plan DT13/19)
Y | 1 |Y | 1 [|PONCTUELLE o v
z o |z |1 X
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