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LEXIQUE


	AOG
	Aircraft On Ground
	Avion immobilisé

	FH et FC
	Flight Hour et Flight Cycle
	On appelle FH les heures de vol que compte un avion depuis sa sortie d’usine et FC le nombre de cycles de l’avion depuis sa mise en service (1 cycle = 1 décollage + 1 atterrissage).

	ACP
	
	Action corrective et préventive

	CY
	cycle
	cycle

	
	Overhaul
	Révision générale (remise en état, reconditionnement, changement par une nouvelle pièce) exemples : toboggans, batteries

	
	Hard Time (Parts Life)
	Pièces à vie limite (toboggans, batteries, bouteilles)

	AD
	Airworthiness Directive
	

	CRM
	Certification maintenance requirements
	Compte Rendu Matériel :
système d’enregistrement des défauts et anomalies de fonctionnement constatés lors de l’entretien de l’exploitation de l’avion  =>
· ATL : aircraft technical log : doc structure, équipements et circuits avion
· ACL : aircraft cabin log : doc circuits, systèmes,
· SPL : seat pallet log : doc équipements jeux de sièges

	DY
	Daily
	Visite d’entretien quotidienne

	NDT
	Non destructive Testing
	Essais non destructifs (courant de Foucault, ultrasons, rayons X, rayons gamma, fréquence de résonnance, particules magnétiques, pénétrant, thermographie, optique laser, etc…)

	QC
	Quick Change
	Changement Rapide (CargoPax)

	WI
	Work instruction
	Travail demande (défaut constaté)

	WP
	WorkPackage
	Portefeuille de maintenance (contient plusieurs W/O)

	WY
	Weekly
	Visite d’entretien hebdomadaire

	WO
	Work order
	Ordre d’exécution (dossier de maintenance contient une ou plusieurs T/C)

	MEL ou LME
	Minimum Equipment List
	Liste minimale d’équipements : définit les équipements pouvant faire l’objet de tolérance et les conditions dans lesquelles cette tolérance peut être admise ainsi que les procédures opérationnelles et de maintenance à appliquer.

	MGN
	
	Manuel des Spécifications de l'Organisme de Gestion du Maintien de la Navigabilité (anciennement MME)

	MOE
	
	Manuel des spécifications de l’Organisme d’Entretien

	HMO
	
	Heure de main d’œuvre

	FOD
	Foreign Object Damage
	(bird strike ou « corps étranger »).





HYPERSUSTENTATEURS
[image: ]Les dispositifs hypersustentateurs sont des dispositifs mis en œuvre sur un avion pour que les ailes conservent leur portance à la vitesse la plus basse possible, et réduire ainsi la vitesse de décrochage. Les volets sur 737-300 comme sur beaucoup d'avions commerciaux sont de type Fowler. Il s’agit d’un type de volet dont le déplacement combine une translation et une rotation : dans un premier temps, il recule pour augmenter la surface alaire puis il se cabre vers le bas pour augmenter la courbure. Ce déplacement complexe nécessite des systèmes de guidage spéciaux à l'intrados. Le volet est divisé en trois parties, ce qui donne au total des volets à triple fentes.
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Rupture (photo du haut) et corrosion (photos du bas) du carriage spindle.
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Une rupture des carriage spindles peut avoir de graves conséquences en vol (battement du volet, dommage, voire perte du volet, perte de contrôle de l'appareil, etc...).

 

	BTS AERONAUTIQUE
	Session : 2013

	Étude de processus d’assemblage ou de maintenance d’aéronefs
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TABLEAU DE LA FLOTTE D’AVIONS
	Model-Series
	Registration Number
	Operator
	Manufacturer
	HRS
	CY
	AD
2003-24-08
	
Avion
Concerné
Annexe 1

	
	
	Identification
Code
	Effectivity
Code
	Block
Number
	Serial
Number
	Line
Number
	
	
	
	

	B-737-300
	F-HBCJ
	GUI
	005
	PP825
	23499
	1242
	27412
	21540
	
	

	B-737-300
	F-GIXJ
	GUI
	012
	PP832
	23685
	1357
	28391
	20801
	
	

	B-737-400
	F-GGAM
	GUI
	194
	PM551
	25190
	2256
	29370
	22310
	
	

	B-737-400
	F-GJDT
	GUI
	195
	PM552
	25261
	2258
	28044
	22250
	
	

	B-737-500
	F-GDNH
	GUI
	401
	PT041
	24696
	1960
	27302
	20100
	
	

	B-737-800
	F-GRIT
	GUI
	610
	PW010
	23979
	1661
	8263
	5150
	
	

	B-737-800
	F-HKMA
	GUI
	612
	PW012
	23981
	1678
	6834
	4900
	
	

	B-737-800
	F-GVBR
	GUI
	613
	PW013
	24314
	1680
	5632
	5005
	
	





AIRWORTHINESS DIRECTIVE                           
Aircraft Certification Service
Washington, DC			
U.S. Department                                                       [image: ]
of Transportation
Federal Aviation
Administration
We post ADs on the internet at "www.faa.gov"
The following Airworthiness Directive issued by the Federal Aviation Administration in accordance with the provisions of Title 14 of the Code of Federal Regulations (14 CFR) part 39, applies to an aircraft model of which our records indicate you may be the registered owner. Airworthiness Directives affect aviation safety and are regulations which require immediate attention. You are cautioned that no person may operate an aircraft to which an Airworthiness Directive applies, except in accordance with the requirements of the Airworthiness Directive (reference 14 CFR part 39, subpart 39.3).
2003-24-08 Boeing: Amendment 39-13377. Docket 2003-NM-249-AD. Supersedes AD 2002-22-05, Amendment 39-12929.
Applicability: All Model 737-100, -200, -200C, -300, -400, and -500 series airplanes; certificated in any category.
Compliance: Required as indicated, unless accomplished previously.
To detect and correct cracked, corroded, or fractured carriage spindles and to prevent severe flap asymmetry, which could result in reduced control or loss of controllability of the airplane, accomplish the following:
Requirements of AD 2002-22-05, Amendment 39-12929
Repetitive Inspections
(a) Do general visual and nondestructive test (NDT) inspections of each carriage spindle (two on each flap) of the left and right outboard mid-flaps to find cracks, fractures, or corrosion at the later of the times specified in paragraphs (a)(1) and (a)(2) of this AD, as applicable, per the Work Instructions of Boeing Alert Service Bulletin 737-57A1277, dated July 25, 2002. Repeat the inspection at least every 180 days until paragraph (d) or (f) of this AD is done.
(1) Before the accumulation of 12,000 total flight cycles or 8 years in-service on new or overhauled carriage spindles, whichever is first.
(2) Within 90 days after November 15, 2002 (the effective date of AD 2002-22-05).
Note 1: For the purposes of this AD, a general visual inspection is defined as: ''A visual examination of an interior or exterior area, installation, or assembly to detect obvious damage, failure, or irregularity. This level of inspection is made from within touching distance unless otherwise specified. A mirror may be necessary to enhance visual access to all exposed surfaces in the inspection area. This level of inspection is made under normally available lighting conditions such as daylight, hangar lighting, flashlight, or droplight and may require removal or opening of access panels or doors. Stands, ladders, or platforms may be required to gain proximity to the area being checked.''

Corrective Action
(b) If any crack, fracture, or corrosion is found during any inspection required by paragraph (a)
of this AD: Before further flight, do the applicable actions for that spindle as specified in paragraph (b)(1) or (b)(2) of this AD, per the Work Instructions of Boeing Alert Service Bulletin 737-57A1277, 7 dated July 25, 2002. Then repeat the inspections required by paragraph (a) of this AD every 12,000 flight cycles or 8 years, whichever is first; on the overhauled or replaced spindle only until paragraph
(d) or (f) of this AD is done.
(1) If any corrosion is found in the carriage spindle, overhaul the spindle.
(2) If any crack or fracture is found in the carriage spindle, replace with a new or overhauled carriage spindle.
New Actions Required by This AD
Compliance Times for New Actions
(c) The tables in paragraph 1.E., ''Compliance'' of Boeing Alert Service Bulletin 737-57A1277,
Revision 1, dated November 25, 2003, specify the compliance times for this AD. For carriage spindles that have accumulated the number of flight cycles or years in service specified in the
''Threshold'' column of the tables, accomplish the gap check and NDT and general visual inspections specified in paragraphs (d) and (f) of this AD within the corresponding interval after the effective date of this AD, as specified in the ''Interval'' column. Repeat the gap check and NDT and general visual inspections at the same intervals, except:
(1) The gap check does not have to be done at the same time as an NDT inspection; after doing
an NDT inspection, the interval for doing the next gap check can be measured from the NDT inspection; and
(2) As carriage spindles gain flight cycles or years in service and move from one category in the ''Threshold'' column to another, they are subject to the repetitive inspection intervals corresponding to the new threshold category.
Work Package 2: Gap Check
(d) Perform a gap check of the inboard and outboard carriage of the left and right outboard midflaps to determine if there is a positive indication of a severed carriage spindle, in accordance with Work Package 2 of paragraph 3.B., ''Work Instructions'' of Boeing Alert Service Bulletin 737- 57A1277, Revision 1, dated November 25, 2003. Accomplishment of the gap check terminates the repetitive inspection requirements of paragraphs (a) and (b) of this AD.
Work Package 2: Corrective Actions
(e) If there is a positive indication of a severed carriage spindle during the gap check required by paragraph (d) of this AD, before further flight, remove the carriage spindle and install a new or serviceable carriage spindle in accordance with Work Package 2 of paragraph 3.B., ''Work
Instructions'' of Boeing Alert Service Bulletin 737-57A1277, Revision 1, dated November 25, 2003. If, as a result of the detailed inspection described in paragraph 4.b. of Work Package 2 of the service bulletin, a carriage spindle is found not to be severed and no corrosion or crack is present, it can be reinstalled on the mid-flap per the service bulletin.
Work Package 1: Inspections
(f) Perform a NDT inspection and general visual inspection for each carriage spindle of the left and right outboard mid-flaps to detect cracks, corrosion, or severed carriage spindles, in accordance with Work Package 1 of paragraph 3.B., ''Work Instructions'' of Boeing Alert Service Bulletin 737- 57A1277, Revision 1, dated November 25, 2003. Accomplishment of these inspections terminates the repetitive inspection requirements of paragraphs (a) and (b) of this AD.8
Work Package 1: Corrective Actions
(g) If any corroded, cracked, or severed carriage spindle is found during any inspection required by paragraph (f) of this AD, before further flight, remove the carriage spindle and install a new or serviceable carriage spindle in accordance with Work Package 1 of paragraph 3.B., ''Work Instructions'' of Boeing Alert Service Bulletin 737-57A1277, Revision 1, dated November 25, 2003.



Parts Installation
(h) Except as provided in paragraph (e) of this AD: As of the effective date of this AD, no person may install on any airplane a carriage spindle that has been removed as required by paragraph (e) or (g) of this AD, unless it has been overhauled per paragraph 3.B., ''Work Instructions'' of Boeing Alert Service Bulletin 737-57A1277, Revision 1, dated November 25, 2003; except that, to be eligible for installation under this paragraph, the carriage spindle must have been overhauled per the requirements of paragraph (i) of this AD.
(i) During accomplishment of any overhaul specified in paragraph (h) of this AD, use the procedures specified in paragraphs (i)(1) and (i)(2) of this AD during application of the nickel plating to the carriage spindle in addition to those specified in Boeing 737 Standard Overhaul Practices Manual, Chapter 20-42-09.
(1) The maximum deposition rate of the nickel plating in any one plating/baking cycle must not exceed 0.002-inches-per-hour.
(2) Begin the hydrogen embrittlement relief bake within 10 hours after application of the plating, or less than 24 hours after the current was first applied to the part, whichever is first.
Exception to Reporting Recommendations in Service Bulletins
(j) Although the service bulletins recommend that operators report inspection findings to the manufacturer, this AD does not contain such a reporting requirement.
Alternative Methods of Compliance
(k)(1) In accordance with 14 CFR 39.19, the Manager, Seattle Aircraft Certification Office
(ACO), FAA, is authorized to approve alternative methods of compliance (AMOCs) for this AD.
(2) Alternative methods of compliance, approved previously per AD 2002-22-05, amendment
39-12929, are approved as alternative methods of compliance for paragraphs (a) and (b) of this AD.
(3) An AMOC that provides an acceptable level of safety may be used for any repair required by this AD, if it is approved by a Boeing Company Designated Engineering Representative who has been authorized by the Manager, Seattle ACO, to make such findings.
Incorporation by Reference
(l) Unless otherwise specified in this AD, the actions shall be done in accordance with Boeing
Alert Service Bulletin 737-57A1277, dated July 25, 2002; and Boeing Alert Service Bulletin 737- 57A1277, Revision 1, dated November 25, 2003.
(1) The incorporation by reference of Boeing Alert Service Bulletin 737-57A1277, Revision 1, dated November 25, 2003, is approved by the Director of the Federal Register, in accordance with 5 U.S.C. 552(a) and 1 CFR part 51.
(2) The incorporation by reference of Boeing Alert Service Bulletin 737-57A1277, dated July 25, 2002, was approved previously by the Director of the Federal Register as of November 15, 2002 (67 FR 66316, October 31, 2002).9
(3) Copies may be obtained from Boeing Commercial Airplanes, P.O. Box 3707, Seattle, Washington 98124-2207. Copies may be inspected at the FAA, Transport Airplane Directorate, 1601 Lind Avenue, SW., Renton, Washington; or at the Office of the Federal Register, 800 North Capitol Street, NW, suite 700, Washington, DC.
Effective Date
(m) This amendment becomes effective on December 4, 2003.
Issued in Renton, Washington, on November 24, 2003.
Ali Bahrami,
Acting Manager, Transport Airplane Directorate, Aircraft Certification Service.
[FR Doc. 03-29784 Filed 11-25-03; 11:56 am]
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TE FLAP SYSTEM —— INTRODUCTION
Purpose

The trailing edge (TE) flaps increase the wing area and
the wing camber. This increases Lift to make the
takeoff and landing performance of the airplane better.

General

Tuo double-slotted flaps on each wing extend during
takeoff to increase Lift. This permits slower speeds
during takeoff. During cruise the TE flaps fully
retract. During landing the TE flaps fully extend to
increase Lift and increase drag to permit slower speeds
during landing.

buring the normal operation of the TE flaps the TE
flaps are mechanically controlled and hydraulically

operated. During the alternate operation the TE flaps
are electrically controlled and electrically operated.

The flap load relief function retracts the TE flaps at
high airspeeds to prevent structural damage to the TE
flaps and wing.

The TE flap skew and asymmetry detection functions stop
the TE flap hydraulic operation if the TE flaps are not
aligned. The TE flap uncommanded motion (UCH) detection
function stops the TE flap hydraulic operation if the
TE flaps move away from their commanded position.

You can do tests of the TE flaps with built-in test
equipment (BITE) in the flap/slat electronics unit

(FSEU). The FSEU BITE also lets you see other
maintenance data.

Abbreviations and Acronyms

alt
BITE
FCC
FSEU
gnd
GPM
LE
Lvr
MLG
NWW
NVM
PCU
PDU
PSEU
rly
sect
SMYD
snsr
sw
TE
ucm
viv
xmtr
WW

—alternate

—built-in test equipment

- flight control computer

- flap/slat electronics unit
- ground

- gallons per minute

- leading edge

- Lever

~main landing gear

—nose wheel well

~ non-volatile memory

— power control unit

— pover drive unit

— proximity switch electronics unit
—relay

- section

~ stall management yaw damper
- sensor

~ switch

- trailing edge

- uncommanded motion

~valve

— transmitter

~wheel well
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TE FLAP SYSTEM —— GENERAL DESCRIPTION - 1

General

For normal operation of the TE flaps, the flap Lever
makes the command to move the flaps and hydraulic power
moves them. If hydraulic power is not available, you
can select alternate operation. During alternate
operation, the alternate flaps switches make the
command to the flaps and electrical power moves them.

Normal Operation

Hydraulic system B power goes through a priority valve
and a flow limiter to the flap control unit. The
priority valve gives priority of hydraulic system B
power to the LE devices over the TE flaps. The flow
Limiter limits the speed of movement of the LE Devices
and the TE flaps.

The flap Lever moves a cable system that supplies a
mechanical input to the flap control valve through the
flap control unit. The flap control valve sends system
B hydraulic power through the bypass valve to the flap
power drive unit (PDU). The PDU controls the flap drive
system that moves the TE flaps.

Follow-up cables attached to the PDU and flap control
unit supply mechanical feedback from the PDU to the
flap control unit. This nulls out flap control valve
and slat control valve inputs to stop the flap drive
system and LE devices to their commanded position.

The follow-up cables also supplies a mechanical input
to the flap Limit switches on the flap control unit.

See the LE flap and slat control section for more
information on the slat control valve.(AMM PART I 27-
81)

The TE flap skew and asymmetry functions use signals
from the flap position transmitters and the flap skew
sensors to monitor the alignment of the TE flaps. If
the TE flaps are not in alignment, the FSEU moves the
bypass valve to the bypass position. The bypass valve
prevents hydraulic power to the flap PDU and the TE
flaps stop.

The TE flap UCH detection function uses data from the
flap skew sensors and the flap lever position sensor.
If the TE flaps move from their commanded position, the
FSEU moves the bypass valve to the bypass position to
stop the TE flaps.

The flap load relief function in the FSEU uses data
from one of the flap lever position switches and inputs
from other systems. If the airspeed is more than a
Limit, the FSEU sends a command to the flap load relief
solenoid on the TE flap control valve to retract the TE
flaps.

The flap position transmitters send signals to the
FSEU. The FSEU sends this data to the flap position
indicator in the flight deck. The flap position
transmitters also send signals to the flight control
computers (FCCs) and stall management yam dampers
(SMYDs) .

27-51-00
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TE FLAP SYSTEM —— GENERAL DESCRIPTION - 2

General
These are the components of the TE flap drive system:

- Flap control unit
- Flap power drive unit (PDU)
-~ Torque tubes

- Torque tube supports

- Angle gearboxes

- Transmissions

- Ballscreus

- Gimbals.

The flap drive system on the left wing is the same as
the flap drive system on the right wing. Many of the
components are interchangeable.

Elap Control Unit

There is one flap control unit. The flap control unit
receives commands from the flap lever cables during
normal operation and sends hydraulic power to the flap
power drive unit. During alternate operation switches
in the flap control unit put a limit on the operation
of the electric motor in the flap power drive unit.

Elap PDU

There is one flap power drive unit. Hydraulic and
electric motors on the PDU turn the flap torque tubes.

Torque Tubes

There are seven torque tubes on each wing that start
from the PDU. The torque tubes transmit power from the
flap PDU to the transmissions.

Torque Tube Supports

There is one torque tube support on each wing. The
torque tube supports hold the torque tubes.

Angle Gearboxes

There are three types of angle gearboxes on each wing.
The angle gearboxes connect torque tubes that are at
different angles to each other. The three angle
gearboxes are:

- Tee angle gearbox
- MLG beam angle gearbox
- seal rib angle gearbox.
and Gimbals

Iransmissions, Ballscrews

There are four transmissions, ballscrews, and gimbals
on each wing, two for each flap surface. They receive
power from the torque tubes to move the flap surfaces.
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737 Classic Fleet Concern
TE Flap Carriage Spindle Fractures

Fracture of both inboard and outboard flap carriage spindles in the
critical “A” location or through the “B” location to the cross bolt on
an outboard flap may preclude continued safe flight and landing of
the airplane.

= Southwest Airlines experienced the first reported “dual fracture” during
approach for landing in November 2003.

Fractures in this area are caused SN R TICE S TRLE
primarily by corrosion on the carriage
spindles.

CORROSION IN AND
AROUND BUSHED HOLE

CARRIAGE SPINDLE ONLY
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