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29.06.2015 B aspomopty JloMOAemoBO Mpou3oweNn cepbe3Hbld HMHIUAEHT ¢ BC
bounr-737-500 VP-BYT OAO «Asuanuonsnas komnanusi «K T[PAHCASPO».

B npouecce 6ykcupoBku BC «XBOCTOM BIEpE» ¢ MECTA CTOSHKH HA TOUYKY 3aIlyCKa
IBHUTATENICH MPOM3OIUIO pa3pylieHWe M CKIaJbIBAaHME IIEpEAHEH ONOphl INAacCH B
HalpaBJICHUU MPOTUB moyieTa. BC moIydmuiao CKBO3HOE MOBPEXKICHUE OOLIMBKH HIKHEH
gacTH (ro3emspka 3a HUINEH NepelHed OMOPHI IACCH, MOBPEXICHBI 3aHUE IO MOJETY
CTEHKH HHIIM TepeqHeld OmOphHl IacCH, a TAKKe Pa3pylIeH BEPXHMH IOJKOC IEpEIHEH
OIIOPHI IIACCH. ,

B xome pacciemoBaHHsA YCTaHOBJIEHO, YTO B IIpoLiecce OyKCHPOBKM H 3allyCKa
mBuraTenss Ne 2 TIpOM3OIIIO 3aTOPMAKUBAHHME KOJEC JIE€BOM OMOpHl  IIAcCH
(moxrBepxkmaercs naHaeiMd FDR ¥ crieqoM Ha HMCKyCCTBEHHOM HOKpHITHM). IIpuunna
3aTOPMaKUBaHUS KOJIEC YCTAHABIMBAETCH.

Crenyer obparuth BHEMaHue Ha TO, 4To 04.07.2015 B asponopry IllepemeTseBoO
npu OykcupoBke camoinera A-321 VQ-BEI nHa Touky 3amycka masuratencii KBC
OMMOOYHO BKIIOYMN CTOSHOYHBIM TOPMO3, YTO TMpUBENO K cpedy OOITOB Ha
OYKCHPOBOYHOM YCTPOMICTBE.

B mepuox ¢ 2002 roma mo HACTOsIIEe BPeMs NPOU3OILIO 39 aBHAMOHHBIX
COOBITHH, CBSA3aHHEIX ¢ OykcupoBkoil BC, pe3ylbTaToM KOTOPBIX SBUIUCH ITOBPEXICHMS
9JIEMEHTOB KOHCTPYKIIMH IepeaHei omophl maccH. J[Be TpETH 3TUX COOBITHH SBUIIMCH
CIEeICTBMEM HapymieHus TpeOoBaHuil pasgena 5.8 «ByKCHpOBKAa BO3IYIIHBIX CYyIOB»
HTOPAT I'A-93. |

Hanpuwmep:

18.10.2012 B asponopry O3epHasi (IEPPOH a9POAPOMA UMEET IPYHTOBOE MOKPLITHE)
npou3ole] HHImAeHT ¢ camoneroM JI-410 RA-67009.
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BBuny orcyrctBus Ha Mecte CrosHkH BC  cmenuanucra, PpyKOBOJSIIETO
3apyJMBaHUEM, OCTAHOBKA camoleTa Oblla IpOU3BENEeHA IpaBee ~3M U BIEpeau ~2M OT
IITaTHOI'O MECTa CTOSHKU C OTKIOHEHHUEM OTHOCHUTEIHHO IIPOIOJIBHOM OCH MECTa CTOSHKHU
Ha 15°.

B npouecce 3apynuBaHus, B NO3UIMU Pa3BOpOTa CaMoOJIETa OTHOCHTENIBHO PaBOi
OIOpHI IIaccH, obpasoBaiack Oopo3fa OT HpaBoro kojeca (yriyGienwe B rpynre 10-
15cm). IIpu 3TOM KoOJ€co mepenHell onopsl maccy OBUIO MOBEPHYTO A0 yIopa BIPaBO U
OCTaBaJIOCh B TAKOM IIOJIOKEHUH 0 BEIPYJIMBAHUS CaMOJIETa.

3aBeplIUB IIOCAAKy IIaCCaXXHpOB, 3arpy3Ky IOYTHI M Oaraxa, JKUIaX Hadal
BBIPYJIMBaHKE CO CTOSHKH. IIpu 3TOM IpaBo€ KOJIECO OCTAaBAJIOCH 3ariayOJeHHBIM B IPYHT
Ha 10-15cm. Ilocne Tpé€x Oe3ycCHEIHBIX IOMBITOK BHIPYIMBaHHS B TEUCHHE 2-X MHHYT
(pexuM ABUTaTENEH MOBHIIAJCS BIUIOTH A0 B3leTHOro), BC eme Gonbliie yBS3/I0 IpaBbM
KOJIECOM B IpYHT (10 OCh Kojieca). JIBUraTeny ObLTH BBIKITFOUEHEIL.

ITo cormacoBanuto Mexnay KBC u aBumarexHMKOM OBLIO NPUHSATO pElIEHHE Ha
OyKCHUpPOBKY 0€3 BBICAJKH MMAcCaXUPOB U pasrpy3ku BC. ABHATEXHHK, MMEIOIMI TOIMYCK
Ha OCyIIEeCTBIEHHE OYyKCHUPOBKM [NAaHHOTO THIIAa CaMoOJIeTa, MPOU3BEN MOJCOEIMHEHHE
OyKCHpPOBOYHOIO BOIMIA K MEpEeJHEH ONope Iaccu U COPUEHTHPOBANI KOJECO IepeaHei
OIIOpHI BAONE ocu camonera. Kakue-mubo feiicTBUS MO OCBOOOXIEHHIO MPaBOro Kojeca
U3 TpyHTa He npoBoaunuch. C MOMEHTa Hadajaa OYKCHPOBKH 3arpyKEHHOT'O CaMOJIETA MIPH
nomomu tarada, BC nponsunynock Brnepen emé Ha ~0,5 MeTpa, OJHAKO IIpaBoe KOJIECO
NPOJODKWIO YIIyONnsAThCS B TPYHT, CO3[daBas JOHOJHUTEIBHOE COIPOTHBJIEHHE
IBIDKEHHIO caMoléra, OOYCIOBIEHHOE€ KaK BS3KUM TPYHTOM (Cymech), Tak H
IOBBIIICHHBIM CONPOTHUBICHUEM BpAIlEHUIO K3-3a MOMAJaHUs IeCKa B IPOCTPAHCTBO
Mexny OapabGaHoM Kojeca W TOPMO3HBIM YCTPOHCTBOM. BO3HHKIIWE WpU IOMBITKE
OYKCUpPOBKM HEpacu€THBIE HArpy3KH NPHUBEIU K pa3pylICHUIO JJIEMEHTOB KPOHINTEHHA
3aMKa ¥ CKJIQ/IBIBAHUIO NIEpEAHE OMOPHI IIACCH.

IlpyupHOM aBHAIMOHHOTO MHIMAEHTA SBWIOCH INPUHATHE OJKUIAXKEM U
aBHATEXHUKOM HEOOOCHOBaHHOIrO pemieHus Ha OykcupoBky BC, 3aBs3miero B IpyHTe.
ComyTcTByIOMIEH IPUYNHON SIBUJIOCH HEYAOBICTBOPUTENFHOE COCTOSHUE MECTA CTOSIHKH.

30.05.2013 B aspomnopry IlynkoBo mpousomen uHIUAEHT ¢ camosnerom CL-600 VQ-
BOJ.

IIpu OyKCHpOBKE «XBOCTOM BIIEpEI» K MECTy 3allyCKa [IBUTAaTeNIell MPOU30ILIO
OTCOeIMHEHHE OYKCHPOBOUHOTO YCTPOMCTBa OT camoiera. CamoneT 1O HHEpPIUH
OPOJOJDKIJI JBMOKEHUE Ha3zaJ. OKUIAX IPUMEHWI TOPMOXXEHHME M IIOCIE OCTaHOBKU
BO3AYIIHOr'O CyJHAa YCTaHOBUJ HA CTOSHOYHBIN TOPMO3.

[MpuurHO# 0TCOemUHEHUsT OYKCHPOBOYHOIO YCTPOICTBA OT NEPEIHEN OMOPHI acCH
SIBUJIOCH HEIOBEACHHUE JIEBOTO INTU(TA B COCAUHEHUHM IEPEIHEH OMOpHl A 3amupaHus
mTrdTa Ha 3aMOK. BenencTBue BhIXOIa JEBOro MITH(TA NMPOU30LUIO AeGopMUpOBaHHUE
npaBoro ImTHU(TA BOAWIA, HAXONAIIETOCS B COEAMHEHMHM C IEpeAHEd Oomopoi, u
paccoeIMHEHUE CLIENKU «BOAMIIO — IEPEAHSS OIIOpa LIACCH».

II peaiar aio pyKOBOOJUTEIIAM TEPPUTOPHUAIBHBIX OPraHOB PocaBunanuu:
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1. loBectu AaHHYO HH(OpPMAIUIO IO CBEAEHUS PYKOBOIUTENEH OpraHu3aIuii
TpaXAaHCKON aBUALIUY, aBUAIIMOHHBIX yYEOHBIX LEHTPOB M 3KCIUTYaTaHTOB BO3IYIIHBIX
cynos AOH.

2. PexoMeHIOBaTh PYKOBOAMWTENSIM OpraHM3allMid TIpaXTAHCKOH  aBHAIUH,
PYKOBOJUTENSIM aBUAIMOHHBIX yJeOHBIX LEHTPOB M JKCIUTyaTaHTaM BO3AYLIHBIX CYIOB
AOH:

IOBECTM [aHHYI0O HMHQOpMALMIO 1O KOMAHIHO-JETHOTO, HHCTPYKTOPCKOTO,
MHCIIEKTOPCKOTO COCTaBa U UICHOB JIETHBIX OJKUMNAXEH, HHXEHEPHO-TEXHUYECKOTO
IIEpCOHaa U CIEIUAINCTOB [0 HA3eMHOMY 00ECTIEUEHHIO MOJIETOB;

OpraHM30BaTh ¥ IPOBECTH 3aHATHUS C JIETHBIMH OSKUIIaXKaMH, HHXEHEPHO-
TEXHUYECKUM IIEPCOHAIOM U CIIELHATNCTAMU IO Ha3eMHOMY OOECIEUEHHIO IOJIETOB IIO
IIOBTOPHOMY H3y4deHHI0 MyHKTOB 3.38, 3.48 DAII-128, pasmena 5.8 u Ilpunoxenus 1.7
HTOPAT T'A-93, a Tarkke pa3ienoB II0 OpraHu3aldyd M MpoIeAypaM Ha3eMHOTO
obecrniedeHUsT PYKOBOJCTBAa IO IIPOM3BOACTBY IOJIETOB (PYKOBOACTBA IO HA3eMHOMY
00CITy>KUBaHUIO), B 4acTHU Kacaromeiica 6ykcupoBku BC;

SKCIUTyaTaHTaM camoieToB bouHr-737 Bcex Momudukanuil MpOBECTH 3aHATUA C
JETHBIMH OKUIaXaMH, WHXECHEPHO-TEXHUYECKUM I[EPCOHAIOM, CIIEIHAINCTaMU IO
Ha3eMHOMY OOECICUYEHUI0 IIOJIETOB IO H3YYEHHUIO PEKOMEHAALWM, W3JI0XKEHHBIX B
cepBUCHOM nHcbMe komnanuu «bounr» ot 17 saBapsa 2008 r. Ne 737-SL-09-003-A ATA:
0910-00 «737 NOSE GEAR COLLAPSE POTENTIAL DURING
TOWING/PUSHBACK».

[Ipunoxenue: Ha 5 m.

Hauansauk YnpasieHus

MHCIIEKIMH IO 6€30MaCHOCTH MOJIETOB C.C. Macrepos

JIucosoii Cepreii I'puropseBud
(495) 645 85 55 no6. 5233
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~aion . SERVICE LETTER

Services FLEET SUPPORT ENGINEERING ¢ BOEING COMMERCIAL AIRPLANES e P.O, BOX 3707  SEATTLE » WASHINGTON 98124-2207
737-SL-09-003-A
ATA: 0910-00
17 January 2008
SUBJECT: 737 NOSE GEAR COLLAPSE POTENTIAL DURING
TOWING/PUSHBACK
MODEL: 737 Series

APPLICABILITY: All 737 airplanes

REFERENCES: a) Boeing drawing number C09002, “DATA SHEET - 737 TOWBAR

DESIGN”

b) Aerospace Recommended Practice ARP 1915, “Aircraft Tow Bar,”
Revision C, dated 04-2005 published by the Society of Automotive
Engineers (SAE)

c) International Air Transport Association document AHM958,
“Functional Specification for an Aircraft Towbar”

d) Airplane Maintenance Manual (AMM) section 09-10-00, “Towing”

SUMMARY:

This service letter is written for the 737 models, but the topic is applicable for all Boeing
airplanes.

Boeing has received several reports of nose gear collapse on 737 airplanes during pushback with
conventional aircraft towbars. Investigation by Boeing has revealed that many commercially
available towbar designs do not contain adequate shear-out protection to prevent damage to the
nose landing gear structure.

This service letter discusses these events, discusses current towbar design, and provides
recommendations for operators that will minimize the likelihood of nose gear damage or collapse
during towing.

Revision A to this service letter adds an additional recommendation to help avoid damaged
landing gear and discusses possible changes to certain industry documents.
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BACKGROUND:

Boeing received 6 reports of nose collapses during pushback or towing on 737 airplanes between
2004 and 2006. In all 6 cases, the airplanes were being moved with a conventional towbar and
tractor. In all of these cases, the upper or lower drag brace either fractured in tension or buckled
in compression. A brief summary of these 6 events is provided in Table 1 below.

NOSE GEAR COLLAPSE DURING PUSHBACK
SERVICE HISTORY - 2004-2006

DATE AIRPLANE | DIRECTION OF | COMMENTS
MODEL GEAR
COLLAPSE
July 2004 737-300 Forward During pushback, the tug driver stopped the tug abruptly to avoid having the

airplane collide with a ladder. The nose gear lower drag brace buckled in
compression and the gear collapsed forward.

June 2005 737-300 Forward During pushback, the airplane rolled over a large step in the pavement. The
nose gear lower drag brace buckled in compression and the gear collapsed
forward.

July 2006 737-300 Forward During pushback, the nose gear lower drag brace buckled in compression

and the nose gear collapsed forward. Skid marks were found beneath the
tires on the tug, suggesting that the tug stopped abruptly and was pulled
along by the inertia of the airplane.

August 2006 737-500 Forward During towing, the nose gear lower drag brace buckled in compression and
the gear collapsed forward. .

August 2006 737-300 Aft The tow tug driver attempted to push the airplane back with the aircraft
parking brake set. The nose gear lower drag brace failed in tension and the
nose gear collapsed aft.

September 737-300 Aft During towing, the nose gear upper drag brace fractured, allowing the nose
2006 gear to collapse aft.
Table 1

In all of the above cases, metallurgical examination of the damaged components revealed that the
drag braces failed due to pure overload. There were no indications of fatigue, material, or
manufacturing anomalies. A review of service experience prior to 2004 revealed several other
nose gear collapses during towing which appear to be similar in nature.

Boeing has also received many reports of damaged nose gear tow fittings on the 737-600 through
-900 models.

A review of the 737 nose gear design indicates that towing loads well in excess of those shown in
reference a) would be necessary to fracture or buckle a drag brace or fracture a tow fitting.
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DISCUSSION:

The reference a) Boeing drawing provides maximum loads that can be applied to the 737 nose
gear during towing (fore-aft loads and torsional loads). These loads are provided to towbar
manufacturers and it is their responsibility to incorporate devices into the towbar which ensure
that the loads in the drawing are not exceeded. In most towbar designs, this protection is
accomplished with a shear pin.

In the above service events, it was found that the shear pin in the towbar sheared during the event,
but since the nose gears collapsed, this indicates that the loads transmitted to the nose gear were
much higher than permitted by reference a).

The reference b) ARP provides design guidelines for airplane towbars. Among other
requirements, the ARP specifies two important functions that should be part of the towbar design.
Boeing has summarized these two requirements as follows:

e A device should be incorporated in the towbar that prevents loads from reaching the nose
gear that are in excess of values provided by the airframe manufacturer (usually shear pins).

e The towbar should contain a provision such that if the shear device operates, the loads must
be transferred to a secondary feature which prevents separation of the airplane from the
towbar. This feature is intended to prevent a ‘runaway airplane’ should the shear device
operate.

A review of the towbars used in the above service events revealed that they contained both
features discussed above. For these towbars, the feature discussed in the second bullet consisted
of a large diameter retention bolt in a slot. Refer to Attachment 1 which shows the conceptual
design of the towbar shear protection in the above events.

If the shear pin in this design operates (shears), the lugs on the towbar and towbar head can move
relative to each other thereby relieving the load, but only until the large diameter retention bolt
reaches the end of the slot, at which time the full loads from the tug are imparted into the nose
gear structure. It is our belief that the retention bolt most likely reaches the end of the slot too
rapidly for a tug operator to react appropriately.

BOEING ACTION:

Boeing understands that it is desirable to not allow an airplane to become disconnected from a
towbar if the shear device operates. However, it appears that the method suggested by the
reference b) ARP, and used by many towbar manufacturers, effectively defeats shear protection
for fore-aft loads. This feature (a large retention bolt in a slot) can result in excessive loads
reaching the nose gear structure. Boeing believes that due to this design feature, many
commercially available towbar designs do not adequately comply with the reference a) Boeing
requirements.
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The Society of Automotive Engineers (SAE) and the International Air Transport Association
(IATA) both have documents that discuss towbar design [references b) and c)]. In late 2007,
Boeing approached the SAE and IATA about this issue and both organizations have agreed to
review their respective publications for possible revision.

SUGGESTED OPERATOR ACTION:

Operators are encouraged to take the following interim actions:

1)
2)

3)
4)

5)
6)

7)
8)
9

Ensure ground crews are not standing under the nose of the airplane during airplane pushback
or towing.

Train towing personnel that abrupt braking or abrupt acceleration of the tug has the potential
to overload the airplane nose gear structure.

Ensure that tow tug operators are in good communication with cockpit crews.

Ensure that towing is not inadvertently attempted with the airplane parking brake set or with
chocks still in place.

Ensure that the correct shear pin is used for the application.

Contact towbar manufacturers about alternative designs that will adequately prevent
unacceptable loads from reaching the nose gear.

Follow the reference d) AMM recommendations for towing.

Exercise extreme caution if towing on a slope or if towing over irregular surfaces.

Attempt to use a tug that is appropriately sized for the airplane. Large, heavy tugs have the
potential to generate much higher towbar loads than smaller tugs.

Operators may wish to forward this service letter to their ground handling providers.

ESTIMATED LABOR HOURS:

Not Applicable.

WARRANTY INFORMATION:

Boeing warranty remedies are not available for the subjects discussed in this service letter.

CVD:cmm
Original: Dated: 12 July 2007.
Revision A: Adds an additional recommendation to help avoid damaged landing gear and

discusses possible changes to certain industry documents

Attachment: CONCEPTUAL DRAWING OF TOWBAR SHEAR PIN CONFIGURATION
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ATTACHMENT 1

CONCEPTUAL DRAWING OF

TOWBAR SHEAR PIN CONFIGURATION
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