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xILXTARYSPSCIPICATION

IANDl?KiQXR, AISCBAPTSH02K MXREE2? (A18-OILTXPS)

This specificationis mandat=y for use by all Oepartamte
and Agencias of the Departnrmtof Oefense.

1. SCOPS

1.1 lltisspecificationcovers the requirement for shock abeorber kvi.ing gecrs
of the air-oiltype.

2. APPLICABE DXUKSNTS .,

2.1 Thefollowingdocuments,oftheissue in effect on date of invitation for
bids or requeet for preposcl, fom a part.of thisepcificati~~ the~~t SPSCi-
fiedharein:

SI%CIPICATIOWS

“Fademl

GQ-C-320
QQ-N-290

CMUUI P1.ntfi(Sle.tmdepmited)
NickelPlatingSlectrodeposited)

W-S-781 SteelStrapping,Flat
PPP->576 E!ox,Wed, Cleated,Vene~, Paperoverlaid
PPP-B-601 mxec,Woad,cleatedPlgwOOd
PPP-ti36 Sax,Fiberboard

Militfq

KILC-1OIJ

WILP-116
Mm-s-la
HIL-P-130
HIL-S-5032

NIL-P-55L4

MIL-P-5516

FiL-T-6053

Crates, Wad; Umber and Plyhuod Sheathed,
Nniled and Bolted

Preservation,Methods of
Barrier Haterial,Cretmeprnded, Waterproofed,Flaxlble
Papar,Wrap@ng, Iminnted and Creped
Surface Treatmentsand Metallic Coatinge for Metal
Surfacc9of Weapana Syatera

Pnckinga; Inetal.lationand Gland Design, Hydraulic,
General Requirementsfor

Packinm end Gaskete, Refomed. PetroleumHmIraulic
Flui~Resietant -

HydraulicFluid,PetroleumBase,Aircraft,Wi8ei.le,
end Ordnance

Teste, Impact,Shock Absorber, landing War, Aircraft

.: .
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MIL-H-6083
KU-I-6866
KU-I-6868
MIL-S-771+2

UIL-G-8348

MIIA-8E67
MIA-16173

KiL-P-25732

MIL-B-26195
~/I~&70327

STANDARDS

Uilltq

YJI.+3TD-10
MIr.AmN.29
MIL-STD-130
MIL-STD-IJ+3

MIL-STD-453
MiL-STD-805
MIIATD-8C9

MIL-STD-831
Ms15m
M515CQ1

MS15CQ2

MS15003

MS15004

?.515005

HS15006

MS21025
?4S2S772
MS2s7711
US28775
M2S776
MS28782
MS28iW
E33675

Hmlraullc Fluld. Petroleum Ba.ae,Preaarvative
tipection, PanitrautMethod of”
Inspection Process,Hagnetic Particle
Screw Threads, %endard, optimum Selected Series: .
General Specificationfor

.

Gage ASsfdfiE6, Air Pressure, Dial IndicatingChuck
Type, Self Contained

AirplMe Strangth and Rigidity, Ground Tests
Corrosion PreventiveCompmnd, Solvent Cutback,
Cold-Application

Packing, Preformed, PetroleumI@r.iulic Fluid
Resistant, 275” F

Boxes, Wood-Cleated,Slddded, Load-BearingBase
Dr6nings,Engineering and Associated Llsta

Surface Roughness,Waviness, and Lay
Marking for Shipnent and Storage
Idantl.ficationMarld.ngof US Hilitary Property
Specificationsand Standarda, Order of Precedence
for the Selection of

Inspection,Radiographic
Tnning Fittings aridPFtiiiuna for Fixed-WingAircraft
Adapter, A5rcraft, Jackihg Po3nt, Design.and
Installationnf

Test Repm%s, Preparationof
Fittings, Lubrication (Hydraulic) Acceptable Tip Designs
Fittings, Lubrication (Hydraullc) Surface Check, l/&28
Taper Threads, Steel, Type I

Fittings, Imbrication(Hydraulic)Surface Check,
Stiaight Threads, Steel, &pe II

Fittings, Imbrication(Hydraulic)Surface Check,
l/8 Pipe Threads, Steel, Type III

Fittings, lubrication (Hydraulic) Surface Check,
~k-m Taper Threads, Nickel-CopperAlloy, &p. IV

Fittings, Lubrication (Hydraulic) Throat or Surface
Check 1./8Pipe Threads, Nickel<opper Alloy, Type V

Fittings, Lubrication (Hydraulic) Leakproof,1./8Pipe
Threads, Steel, Type VI

Nut, Castellated,Bearing Retaining
Packin&!,l!-R.ing,Shock Strut
Retainar, Packhg Sackup, Single ‘fun!,Tetrafluomethylene
Packing, Prefomed, Hydraulic Plus 275” F (o-Ring)
Scraper, Piston Rod
Retainer, Packing,Back-Up, TefIon .
Valve, Air, High-PressureCharging
Ring, Wiper, Installationand Gland LMign

.(-).

0
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Air Forca+tw Aeronautical

AN6227 Packing,
AND1OO71 %ss and

O-mng NydmuMc
Inata.UatiOns- Air Connection

(Copiesof specifications,standarde,pub~catione,andciraw@sreqti by
suppliersin connectionwithspecificprocurementfunctianeshouldbeobtainedfram
theprocurinsactivityor aedirectedby thecontractingofficer.) .

2.2 Otherw blications.-‘lhefollowlngdocumntafom a pert of thie specifica-
tion to the extent epecified hereti. Unless atharwiee specified, the issue in effect
on date of invitation for bids or request for propascl shc.1..lapply:

National 6WECU of Standards

Handbook H28 Screac-’l?ireadStdndards for Federcl Service

(Applicationfor copiec should be addressedto tie Superintendent.,of Documents,
Covarcmmt Printing Office, Washington,D. C. 20/+02.)

Uniform ClassificationComnittee

uniform Freight ClaaeificationRules

(Ap@ication for copies of the ateve publicationshould be addrcaeadto the
Unifonu ClcssificatianCamnittee, 202 Chicago Union Station, Chicago, Ill. 60606.)

3. mQOmIMSWTs

3.1 Preproduction.- This specificationprovides for preprduction testing.

3.2 Waterials.- Material.eshall be as epecified herein. hhen materiels are
used which are not specific- deaigmted, they ehal.1confoxm to ap@.cable specifi-
cation, or be completelydefined in detail epscificationsor drawings furnishedby
the contractor for the article.

3.2.1 protectivetreatment.- khen rateriala era used in the conatcuctionof
landing gears that are subject to corrosionin salt air or other atmosphericconditions
likely to occur during eervice usage, they ehiillbe protected againet such corrusion in
a mnner that will in no way pcwvent compliancewith the perfom!!mcerequirementsof
this specification. Metallic”cactings end surface treatment shall be in accordance
with HH.-S-5CO2. Cadmium plated parts shall not be aub~ected t.atemperaturein excess
of Ib509F.

3.2.2 Selection of spacilicationnand standards.- Specificaticmsand standards
for necessary cannrmditiesend services not specifiedherein aha.11be selected in
accordancewith MIL-STO-IA3. ..

3.3 Nomenclature.- The nomenclatureused in this specificationshall be as
outlined on figure 1.
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c.

/’— Item No.

. 1............SEAN. TRUNNION
2............PIN.NEYERING (TUBE.
3............DL%W4. PISl%N -
L............SASS, MSTERIM ROD
............PORK. IANDINO GEAR

:............NUT.CASTSLL4TED, hZ2AGON
7............RMRINCSIEEVS
8............PIWONNUT
9............SST SCRW
lo...........VALVR, SMJBRSS
11...........PIS?UN, LANDING CUR
lz...........STOP. PISTON EXTENSION
X3...........PAcKINo. ~ORMTZD (G OR O-RINCADOSD TUTITIJ5ASS~ARY

INFORMATION)
u ...........Au4PI’ER>AI~RAPTIUWINC

...........cmNDsR. MNDINCGEYJI
%.......... SEARING SI.ZEVR
17...........RCYAINER, PACKING
M ...........PACKIffitNJT
19...........AXIl,,IANDING @4R
20...........SPACRR. AXIS, IANDINGGSAR
23...........NASKSR. KEY
22...........~. SUY1l’ED,NEXAGON
23...........AOAFI’SR.AIR.CRAPTJAC~POXNT
a ...........MU4ASSE24BLY.TCmN?,, MNDINCCFAR
25...........NEARING, SIEEVS OR SUSNINC,SIESVE (ACCORDINGTO HICNXST USAfiE)
26...........RASE. RSSTRICTUR SUPR)RT’NRE
...........TIJEK.SUPFORT, ORIYICE

2 ...........AOAfTl?Ik.ORIFXCE
29...........ORIPICE

i

30...........ADAPTER, MU?,
31...........AXIE, REMLANOINGC EAR

I FICURR 1. (Sheet2 of 2) Nomenclature

, 3.4 Orawings.- Orawingsof the shock absorber m described in 3.&.l and 3.AL.2
shall be submitted by the contractor. All shock absorber landing gears ehall conform
to drawings provided by the contractorat tima procurcnmntla undertakenor of later
approved changes.

3.&.l preliminarydrawinxe.- ReMrdmry drmdngeof eachnewtypeandsizeof
shmk akmrber Lsnding gear or umdificationthereof eha.11be submitted prior to manu-
facture for the approval of the pocuring activity. The drawinge shall be in suffi-
cient detail to clearly indicate the constructionand operating features,material.e,
estimatedweight, applicabledacign specification,aircraft‘!dentification, approxi-
mate compressionratios, and fluid level in the extended, static, and fully COUIpi-.eSSed
psitions . The identity of the surface treatment ep.ccification, and the tensile
strancthsof the uajor ferroug campnnmts ehall also be furninhti.

I
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\
3.4.1.1 A prel.hinaq schematic drawing of the allghting gear with respect to

the aircrcft shall be submitted, Indicating the following:

(a)

(b)

(c)

(d)

(e)

(f)

The pxition of main and auxUiary wheels in the static,
compressed,and extended peitions.
The angular relation of the shock absorber to the &round
line in the three pd.nt ud lavel landlng attitudes for
tall wheel aircraft.
The angular relation o“fthe shock absorbar to the grad
line in the three point and n!admum tail down attitudesfor
tricycle gear aircraft.
The angular relation of the shock absorber to the ground for
normal lending attitude for other alighting confI.gurationc.
The most aft and forw=d center of gravity positionc and
correspondinggross weight.
The static wheel reactions for landing gross weight.

f-)

I

3.1+.1.2 ~.- Frelimi.naxydrawings of any spatial tmls requl.redfor ~sambly
or disassemblyof the landing gear shall be submitted.

3.l+.2 Final drawings.- Final production drawings in accordancewith MIL-&70327
showing dimensionsand materials of all parts ehall.be submittedby the contractorto
the procuring activity for approval with, or before, the delive~ of the fimt produc-
tion article.

3.f+.2.1 The production drawings shall indicate the fi.nalweight, compression
ratios, extended clr pressure,and reference perfomaance and strength report, in
addition to the data listed in 3.4.1 and 3.1+.l.l. . .

3.4.2.2 ~.- Final productiondrawings sh&l be suitable for the manufacture ~ ‘
of all special tcmls nacess~ to disacsccnbleor service the shock absorber landing I
gear; photographsor sketches demonctrattngthe usage shell also be submitted.

3.L.3 B.- A report containingthe following design data shall be furnished
with the above preliudnarydrawings if these data are not clearly shown on the drawings.
These data .challbe for landing gross weights, both baaic and overload. for takeoff
gross weights, and for ground handling gross we~ts and the correqxmdhg design
cantar of gravity positions.

(a)

(b)

(c)

(d)

The tire size and inflation pressure for proper deflection at
each critical design condition and cormcponding design gmae
weight.
Design vartical sinking speed of aircraft and corresponding
test load. and nostieel si.nkim snaed for free fI&eht enQaEa--.
ment of ccrrier-bated&craft.

--

The total air volume and isothermal pressure in the’extended and
fully compmasad po.sitioncand the static position ~d isothermal
pressure for maximum takeoff gross weight, at the most adverae
cantar of gravity of aircraft,
The preliminary loads imposed by the landing condition and by all
additional strangth requiremanta.

I

6
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3.5 X.- l%e sheck absorber landing gear aha.11be of such decign and
cenetructienthat the paceage of the oil speolfied herein, tbmc@ an orifice, h used
to ebsorb tbe energy of bpcct, and lo which .eiris tied ae the elasticmedium to
restore the uneprun$ parte te thti extended paeitlnn.

3.5.1 Interchangeableparts.- Interchangeableind.lvidualend ccunpcmentparte
of ehook absorber landing gea.reshall be identifiedby the detail part number of the
original design.

3.5.2 Efficknc~.- The .xmputed efficiency,sedeterminedby thefollrndng
fomral.afrem the data obtained during a drop tect, ehall be not lees than ’75percent
fer a veriable orifice. where a conctant orifice ie used, the efficiencymy be cs
low cc & percent. Under special cendltionawhere the sheck attenuationmy be pm- .
grannmd to ellew preper mmdination with the oncet ratee for drag lncd, the efficiency
will be negotiated.

p~atwp.lmx—
IJ ~

%kre: A - Energy absorbedby the shock absorber during its
etmke. Thle energy is obtained by integration
of the area under the curve of landing gear I.nad
vercuc landing gear etreke.

b = Ma%lmrn load in peunde nbtained during stroke.

m - H@.xbnm strnke obzalncd during the test.

3.5.3 bad factir.- Unlese o~emfi.eeep=ified in the contract or P’archeseorder,
drop tecte ahal..lbe tie In accordancewith ~L-T-6053 or NIL-A-@867 (requirementpara-
graph titled Wrep teeteu), whichever la applicable. The maslmm load fatter produced
ehaU be not greater than that specifiedfor the part,l.cularalrcrcft for which the
landing gearo cre intended.

3.5.k wad.iC flu.ld.- The flulda tith which tbe landing gear ehall be
deeigned te operate are Mstnd In table 1. Note ehould be teken of the design tempera-
ture rnngee and the fluld selected accordingly,includhg a compatiblepecking uaterlal.

TABIX 1.

Temperature
me

&pe 1:’

-65” F to ltA30F

Type II:

-65” F to 275” F

Packing requlrmncntafor temperatureranges

I AN6227 MILP-5516

MS2$775 NIL-P-25732

HIL-H-5606 i IuL-P-551A

*
. .

KH.-H-56O6 I MrL.-P-55lA

nIlJb33 I

L
i
i

I
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3.5.5 fkifice.- k%en a materhg pin is used, the entering edge of the orifice
shell be well rounded in such a way that the paasage for 011 flow IS -t,h ~d
without abrupt changes. Wlem an orifice is used without a metering ph, a sharp-
edgad orifice may be uaad. Its edges shall be clean and m!moth, without chamfer or
radiue. In either type, there shall be no obstructions sufflciemtlynear the orifice
to titerfme with the free flow of fluid through it. lhe mratarial,of wirlchthe ori-
fice is made shall have sufficlantsurface hardness to m.inidze wear which will
affect the metaring action.

3.5.6 ]{eteringpin.- The metering pin chall be securaly rountad and adequately
safetied emd sealed with its axis parallel to the cylinder axis and concentricwith
the orifice .exis. It shall be guided or otherwise so designed that there shall be
no detrimentalcontact between the pin and the orifice throughouttbe e.ntlrestroke
for all design conditions. In metering pin orifice combtiationsk*er.3contact is
intended,neterhg pin and orifice materials shall be selected with a view tow~d
minimizingwear and toward obtaininguniform metering characteristics for the
expected service life of the shcxk absorber landing gaar.

3.5.6.1 Nhen a tbr~ded bate t,ypeof metering pin is uced, the base @x used
for install.ationand removal of the pin shall be a multiple of I/& inch across the
flats.

3.5.7 SeclinK joints.- Any joint which requires service disacmrnblyshall not
be sealed by the uae of fused or adhesive materiala; am ept where static joints are
subject to corrosion, the use of m adhesive sealant may be uced with approval of
the procuring activity. -.

3.5.8 Air connections.- ‘l%eair connections installationshall conform to
AND1OO71. The air valve shall be in accordancewith f.ls2K889.Ewtomaric se~tig
element materials, M used, shall conform to table 1.

3.5.9 Filling provisions.- The filler plug and air valve shall be so located
as to be eaaily accessible for proper servicing. Adequate clearance shall be pro-
vided for the applicationof an air charging device similar to that shown in
MII.J2+?3U3. It shall not be possible for the oil level to exceed a value which will
cause Lhe air volume in the compressedposition to be reduced below that specified
in 3.L.3(c) when f~lled in accordancewith instructionsgiven on the nameplate.
Inner passages and spaces, such as those formed by the piston within the outer cyl-
inder, shall be adequatelyvented to eliminateah traps while filling or during
operation. The design shall permit filling of the shock absorber when installed cm
an airplane without resort to special tools or airplane jacking, the time required
for filling shall be m.inimlzed.

3.5.10 Drainage prevision s.- Means shall bc provided,where the optimum design
is not unduly jeopardized,to permit draining of umt of the fluid prior to major
disassemblyor remuval of the piston from the aircraft. A drain plug is preferable
in order that the fluid may be drainedwith the landing gear in the axtended position.
If this is tipracticable,draining may be accomplishedwith the landing gear in the
retracted position.

3.5.1.1 Extended msition oil level.- The quantity of oil above the orifice,
with shock absorber fully extended, shall be sufficient to avoid unsatisfactory
shock-absorptioncharacteristicscaused by foamed oil or leakage. Tbia shell be
den?anstratedby conducting, within an elapsed time of 5 m.lnutes,twosuccessivedrops

8
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confoming to the tests specifiedin 4.6.2.8. ‘lhese&o teate shall then be repantcd
after having rmomd a volume of oil correspondingb & inch of cLae etrake. The
foregoing demonstrationw be omitted if the normal oKI level abave the orifice, in
Imches, la at laaat 125 parcent of the piston diameter, or 5 inches,whichever ie lese.

\
3.5.12 End connections.- The and connection of the ehack absorberlanding gear

shall be of such design and cofitructionaa ta be euitable for the’aircraft for idiich
the I.andSnggear 18 Intanded. Buehinge and lubricator fittingeconfoming ta M15000,
MS1501X,}515002,t4S15@J3,FS1500L,XS15C05,and=15006,ehallbe providedin all
connectionswhererelativemotionbetweanmatingparteaxietotherthanthatraaulting
fromdeflectimebetweenmatingp.srte,unleesballor pamanentlylubricatedbearings
are used.

3.6 Pack~.-

3.6.1 packing to pravant leakage of oil and W Antdn the nomal air pressure
in the landing gear shall be placed for optlmm.mdesign. Extanaion I.aadsshall not be
taken on the packing. .,

3.6.2 Unlese otherwise specified,Packm shall conform to the specifications
specified in table I for operation in the appropriatefluids at the indicateddesign
teqerature ranges.

3.6.3 The packing nut lackingdavlces shall provide for a packingnut ad$xt-
mant by the imcramenteof not over J+5degrees.

3.6.4 ‘Ihepacking cross-eactianalahapee and sizes eha.11conform to the spaci-
ficationa in table I. Gland dimensionsshall conform to the specification.sin the
“Inata.1-lation”colunm of the came table. The packing gland cllmenaionafor D-rings
ehall conform to MIL-P-55U.Unlessotherwisespecifiedby theprocuringactivity,
backupringeshallbe selectadinaccordancetithMS22782orMS2S77&.Meansshallbe
provided for adequate lubricationof all mnni.ng eeals without dlaaasmnblyof the
landing eear.

3.6.5 All landing gears shall Incorporatescraper rings in accordancewith
US2S776. ‘he scraper rings shall be installedin accordanceAtb HS33675.

3.7 Packinu nuts.- Pack@ gland nuta ahal.1contain slats for apannar wrenches
in accordancewith table II and fIgure 2 or 3, depmkting on the type of nut.

TABIZ 11. Slats for wrenches ~

Diameter J) Slot.depth T (inch) Slot width \J(inch)
(inchoe) me I NW II Type I IIvPeII tgpa

5/16 5/16 5/16 7/8

::: 5/16 5/3: 3/6 3/8 1

5-7 3/8 3/16 7/16 7/16 . l-lf8
7/16 /32 l/2 tiz l-ulb

~ See figuras 2 and 3.

9
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FIGURE 2. Externally threaded packing nut, type I
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FIGURE3. Integrallythreadedpackingnut, type II
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3.8 Finish of piston.- The portion of the piston whiah slides through the
running veal andthebearingshallbe ground,hardchromiumplated,andhavea sur-
facefinishof 5 to 16microinchesin accordancewithMIL-STIHO.Thechromim
platingshallbe in accordancewithCQ-O-320.Themini.nmthicknessof chromium
platingehallbe O.CKllinch for l.snd-baee~aircraft and0.0035 for Sarrier-baaed
aircraft. If the landing gear is to be used on amphibious aircraft,the finish shall
consist of 0.001 N. 0005inchnickel plate conformingto CQ-N-290, followed by a udni-
mum of 0.C04 inch chromium plate. All p3&Y.ng shall be free from pite, bkiatera, or
othar I@rioua surface Imperfections.

3.9 Tensile str@h limit loads.- The attachmentof the piston nut to the
pieton and all other connectionsIn the landing gear which carry the I.aadawhen the
landinggear is extended ehal.1be eo deuigned as to carry in tension a limit I.aadof
at least 20 times that of the unsprung weight, the eudden landing gear axtension
lnada for carrier-basedaircraft,or 3 times the load owing to air preesurewith the
lending gear extended, whichever is the greater.

3.10 Piston clecrance.- The clearance between the piston and its bearing, aa
well as the outer cyclinderbore and its bearing, shall be such that no adveqpe
Interferenceor clearance gap as I..imitedby NII.-P-55IJ+occurs at any temperature
between -65° F and 1600 F.

3.11 Be=inR loads and spatIng.- Bearing spacing and bearing streams shall
be as selected by the designer, subject to approval by the procuring activity. AII
aIId.YS~ sh~ be submitted substantiatingthe design with regard to spacing,bacring
materials, bem+ng stresses and possible binding. Bearing matarials shall not be
used whereswelling results from the fluids and temperaturesspaclfieflin table 1, or
distortion (out of roundness) axceed@ 0.0005 inch per inch of piston diameter.

3.11.1 Cantilever landing Kears.- With the landing gear fully extended,the
distance between the outar endc of the bearings shall be at leaat 2.75 times the
piston diameter. ‘he bearing qacing and location relative to the wheel or wheels
shall be such that the combinationsof vertical, side, and drag loads associated
with ground turning, braking, and landing conditions shall not cauce the shock ab-
sorber to be restrained by friction forces from re-denelon after having experienced
compressiondue to any of these loads.

3.U..1.1 The bearings stress based on limit load or design load and a uniform
distributionshall not exceed 6,OX psi.

3.1.1.2 pin-ended Iandlnu gears.- With the landing gears fully extended, the
distance between the outer ends of the bearhgs shall be at least L 25 times the
piston diameter.

3.12 Piston nut attachment.- ‘Themeans of locking the piston nut to the pistnn
shall be subject to the approval of the Pocuxing activity. If threaded, it shall be
attached to the piston by threads of sufficientsize and number depending on the ai%e
of shock absorber landing gear. The thread shcl-1be in accordanceylth 3A or 3B of
MIL-S-7742,for diameters up t.e6 inches, and Haudbnok H2E for threads of all dia-
meters over 6 inches. The thickness of the piston wall shall be sufficientto wltb-
stand the diametricalload owing to wedging action of the threads between piston whan
the critical tension load as detenrd.nedin 3.9 is applied ta the assembw. Thread
size and threaded length of the connectionshall be subject to the following Wta-
tions:

L?

.- ..,.
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(a) For thraadad length.up to b inches, the number of thracds
par hch ahal.1not exceed 16.

(b) For threcded lengths from 1+to 6 inches, the tier of thracds
par inch shall not arcead 2.2.

(c) For threaded lengths from 6 to 15 lnchas,thenm.berof thracds
parInchshallnotaxcead8.

3.X3 &&2.- All axles using a wheel baarlng retai.nlngnut ehal.1have two

~ cOtter @m holes at 904egree spacing. Steel retainingnuts shall be po-
vlded In accordance wltk MS21025, unless a substitute design Is a~ved by the
procuring activity for an optimum design condition. Considerationshall be given
to towing and $acking provisionsin accordancetith MIL-STD-S05 or MIL-8T0-809,
respactivaly.

3.U PackinR ramval. - If rcuovcl of the pieton nut from the piston is neces-
S=Y f~ r~~ Of the pack.@, the @atOn nut face aba.1.lhe providedVM standard
spanner notches, in accordancetith table II; or in lieu thareof, projectingluge
which provide the sam amount of bearing surface for the wrench.

3.15 Rebound element.- A rekund snubbing crran&ament shell be &ovided, which
will dissipate e.nargyin the Ifmllnggear, aa rcacesaaryfrnm the compressionof the
ah when fully cempraased,and which will reduce impact forces upen full extensionof
the landing gear in takeoff or catapulting. Unless otherwise specified,the require-
ments of rebound as specified in KIL-T-6053or MIL-A=67 (raqu.1.ramntwwa~
titled‘Suddanextensionof landl.nggacu”),whicheveris applicable,shallbe
cccmp.liahed.

3.16 oilreturn.- hhenthe gear la extended frc$mthe stowed position in the
aircraft,the oil ahal.1return to its normal Wsitien withti a the consiatcntwith
tbe operationalrequlramentsof the aircraft.

3.17 locking device.-

3.17.1 NontorsionalIeadcd undercarriage.- The device used to lock the piston
nut to the ptatin shall have sufficientstrength ta rasiat 3 times the torqus neces-
S.=Y ~ @uce ~~tion ~an an - t-ion load equal to 10 times the uncprung
walgbt of the undercarriagei. appMed ta the bndlng gear.

3.17.2Torcil.enallnadadundarcarric+?e.- Thedavlcesuaadto lockthepi.stm
nutte thepietonandthepackingnutto theoutercylindershallhavesufficient
strengthtocarryat lecst5 percentof thedesigntorque.

3.I.S Lmding Recr bottomq .- The landing gear, when fully cempresscd,shall
be capable of carry@ in compressionthe mazlmum daslgn Impact load. Xf the piston
nut is used for the stop in the fully mnprasead pcmition, ahaarlngor bending str=s
Induced In the piatan shall be adequately protided for by previdlngsufflclcntbearing
area In the stop or ahouldar.

3.19 InflatiOn.-

3.19.1 The ah praseure in the fully compressed paition shall be sufficient,In
combinationtith other design f~tures, te pravent bottad.ng during landlng, t.sxllng,
cnd catapulting. ‘Theair pressure in the fully axtandad positionehallbe .mfficiant
to lmura fullaxtension of the olao after takaoff and to maintain the daaign axtenaion
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of the oleo*an In theretrcctedpositionunder al-lprobable conditionsof flight. “in

The lattm requirementsmay be wdvad if the -tractor Cm d=~trate that ~~t
of the oleo in the retracted position will not result in damage to the airplane or
malfunctionof the gear. The air pressure h the oleo shall be in accordancewith
the applicableoperating instruction.

3.19,2 The static inflation pressure in the landing gear shall not exceed
2,5CH)psi, unless otharwise authortiadby the pmcurhg activity.

3.20 Perfornunce.- The shock absorber landing gear ess~ly shall be capable
of aati.afactorlly completing the drop teeta swcified in l+.6.2.8. The lcmding gear
shall operate satisfactorilywithout leckage, bimdlng, or inteference between compo-
nant parts, fiich impair the landing gear operation, at all temperaturesbetween
160° F ta -65” F, and under all app~cable locding conditionsthroughout this tempera-
ture rcnge.

3.20.1 Extreme temcratures.- Performancerequirementswhich exceed the above
temperatureranges shell be adjuated to suit the requirements of the i.ndivldualweapon
system, and subject ta approval by the procuringactivity.

3.21 Standard tools.-. The design of the landing gear and parts shall be such
as to acconnmdateto the greatast possible extent, dieassemhly,reassembly,cnd serv-
ice m=d.ntancnceby means of those tools and items of maintenance equipnemtwhich are
normlly avail+ble as commercially standard.

3.22 Idatificatlon of product.-

3.22.1 Name and instructionplate.- A scmple or dr.wi.w of the’name and in- , - ~
stmction plate, confoming to figure 4 properly fil.ledin with the instructions,shall , ,
be submitted to the procuring activity,and the approval received thereof, prior to
placing the inctmctions on the *eplate. This plate shall be in accordancewith
MILSTL130, furnishl.ngtiformation as shown on figure L of this specification. A
VECIdyke,or equivalent,of the ap~vad instructionsshall be furnishedthe procuring
activity.

3.23 W@cuanship.- Worknanship shall be of the quality necessary to produce
landing gears free from defects which affect proper functioning.

I+. QUALITf ASSIJRAiWEET??VISIONS

4.1 Rescensibilityfor inspection.- Unless otherwise spectiled in the contract
or purchase order, the suppliar is responsiblefor the performance of all 5nspection
?aquirementsas specified harein. Except as otharwise specified, the suppllar may
,tillzehis awn facilities or any comnarciallabnrati~ acceptable ta the Government.
The Government reserves the right to perform any of the tispections set forth in the
specificationwhere such inspectionsare deemed necessary to assure supplies and serw-
ices conform to Pescribed requirements.

4.2 “Iaasification’of i.ncpections.- The emdning and testing of landing
geara shai.ibe classified as:

(a) Preproductionincpectiona (4.3)
(b) Quality conformance I.n.pe.ti.ns(1+.1+)

u
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NAME AND TYPE OF LANDING GEAR=
MFO. BY
FOR

32 ~ ~

INSTRUCTIONS FOR SERVICING

/

+ /
WARNING

RELEASE AIR IN LANOING GEAR BEFORE DISASSEMBLING

1
/
/

8

L INSHITURWL?XEINWXNCTD219m SERVICIffiANOmumc UXOIBIGEAR,w. ROUSE
‘FILLWITHHTIAI-fk%a MIhH-6083FUIIDWINCUJDEDIN‘MEiEINSIWCTICNS.GIvI
OIMXSIfWIN IIICKESNENI’E21cQJVBIIZXTmAsNR12.GmIN2s UI’TNCamEcTINnATIrNm
AWLICABIEImO OFTlclAIMLwr. Lm222LsTo BE Z@ INCHHIcN.

KmxlIAL: 2LETAI.UC

FIONRE&. N@saIandlnmructionplate
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4.3 Prepmductlon impactions.-

4.3.1 SamPmt? instructiOns.- Tbe preproductionBamplas shall consist of one
shock absorber landing gear representativeof the production equipnent (see 6.2).

4.3.2 Test reccrt.s.- After the contractorcompletes the preproduotioninapec-
tiona, he shall prepare a ~eproduction test rewrt h accordancewith KIL-STO-831
and furnish three complete copies of the report to the procuring’activity. Approval
of the preproductiontest report, axcept the drop test, by the procuring activity
shall be required @or to shipant of more than one set of landlng gears. hop te9t
reports shall incorporatethe test mathods and results as specified in l+.6.2.8 and
shall be approved prior to the acceptanceof the first productionaircraft (see 6.2).

k.3.3 ~.- The preproductioninspectionsshall consist of all the axamlna-
tions and tests listed under 1+.6,with the exceptionof k.6.2.3 and L.6.2.k.

L.k Quality confonrmnce inspections.- The quality conformanceinspactions
shall consist of individual tests and periodic sampling tests.

L.1+.l Individualtests.- Each landing gear shall be subjected to:

(a) ~atio. of product (4.6.1)
(b) Inspectionfor internal defects (L.6.2.3)
(c) Inspectionfor surface defects (1+.6.2./+)
(d) Extended leakage (/+.6.2.5)
(e) Lealmge,vartical position, except

duration to be 6 hours minimum (4.6.2.7)

lb.l+.2 Periodic sampliw tests.- Componentswhich are to be subjacted to
periodic sampling tests shall be selected at random from componentswhich have passed
the individual tests, and shall be prcof tested as specified 5JI4.6.2.2, 4.6.2.6 and
1+.6.2.7.The selection of samples shall be made as follows:

(a) One from the first 10 productionitams.
(b) One fmm the 70th to 8Cth prcd.ctionitem.
(c) One from each 100 thereafteruntil the 5~b item.
(d) me from each MX or less after the 5COtb item.

1+.4.3 Re.lection.-When one item selected from a production run fails to meet
the specification,no itam still cm hand or later prcduced shall be accepted until
the axtent end cause of failure are determined.

4.4.3.1 Individualtests may continue.- For operationalreasons, individual
tests may be continued pending the investigationof a sampMng test failure. Sut
final acceptanceof itams on hand or producad later shall not be made until it is
deternd.nedthat items meet all tha requi.ramantsof the spccification.

..— —

r)

4.4.3.2 Defects in items alreads accepted.- The investigationof a test failure
could indicate that defects may axiet in items ~eady accepted. If so,.the contrac-
tor shall fully advise the procuring activity of all defects likely to be found and
methods of correctingthem.

—“
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L.5 Testconditions.- Hydraulicflu.idconfomingtoHIIA4iX3 ehallbe uaad
during the”tests spacifled herein. A run-in test not to axcead 20 cycles U!.Vbe run
at the option of the contractor,pier tateetingaa specifiedinL.6.

k.6 Inspectionmethods.-

&.6.l Exandnationof woduct.- Shotkabgorbarlandinggeersshallbe
impactedforcompliancewithdrawings,identificationof product,lnterchangeabi3ity,
struttravel, binding, and workmemship.

4.6.2 Parfomnncetests.-

L.6.2.lI’emparaturetests.- (See6.3.)

b.6.2.2proofPressureteet.- Thehigh-pressurechamberof thelandinggear
shallbe subjectedto a hydraulicworkingpressureaqualtothemaximumdesign ‘limit
hydraulic working pressure for 15minutes.l%eshock absorber landinggear shall not,
show eigna of yield, leakage, or pamm?mantdeformationat the conclusionof this test.
This test my be made with the orifice closed to protect the air ch.mrbarfrom the test
pressureand may also be made with the landing gear end-loadedwith the maxinmm
operating load.

4.6.2.3 Inspcction for internal defects.- Fksion welds of major components
shall be inspected for the presenco of internal defects by radiographicmethods in
accordancewith MIL-STO-L53,with acceptanceetandarda aa agreed upon betwean the
contractor and procuring activity. Ultrasonicinapactionmethode may be used as an
alternate, subject to agrecamcntbetween the contractorand procur~ activity. Areas
eubjact to internaldafects shall be defined on productiondra-s and referenced
documents and shall be inspacted by the methods and standardsof acceptancespacified
in this paragraph.

L.6.2.4 Inspectionfor surfnce defacta.- The eurfacesof stressedparts shall
be impacted by magnetic particle or penetrantinspectionmethods in accordancewith
MIL-I-6S69and-1-6S66~espectively, as appropriate. Heat-treatedeteel parts
(260,@J0pci ult@te tensile strength and above) that require a grindingoperation
aftar final heat treat, eh.ellbe inap8ctedby nits.1etch on all surfaces subject to
grindi

7“

After insp~tion, the etch eolution (6 parcent nitric acid and 9k percent
alcohol shall be rimed from the PSI% with water. l%e part shall be subsequently
baked for 3 hours at 375° F.

4.6.2.5 Extended leakaue.- After the landing gear has been assamblad,the
piston shall be cycled sfi times aver a di.e.tancenot less than 30 percentof the
full piston stroke. Attitude during test may be eithar horizontalor vertical.
There shall be no evidence of laakage.

L.6.2.6 Leakaae test, horizontalPosition.- The leakage test of the shock
absorber landing gear in the horizontal positionshall be made with the landing gear
in the fully extended position and normal inflation pressure.There shall be no leak-
age of hydraulic fluid or loss of air pressureat the end of 8 hours.

4.6.2.7 L.sakaRo test. vertical Fasltlon.- The leakage tast of the shock absorber
landing gear lo the vertical pesition shall be made with the normal end load and normal
inflationprassure. The ImxLing gaar shall be at the pressureobtainedwhen the air-
craft la at rest on the ground. ‘l%ereshall be no leakage of hydraulic fluid or loss
of air preaeure at the end of 24 hours.

17
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.- Drop tests shall be accomplishedin accordancewith
lCtL-$&3”~r $%%?%7 (requirement,p=a~aph tilled ‘Drop tests,,),whichever 17
is applicable.

1+.7 Packaning,pack.ln~,and marking.- Preparation for delive~ shall be
examined for conformanceto section 5.

5. PREPARATIONPOR IIELIWIY

5.1 Frescrimtion.- - ““

5.1.1 Levels A, B, and C.- “Eachshock absorber landing gear shall be protected
from corrosion in accordancewith Method I of MIL-P-116.

5.1.2 Each shock absorber Iandlng gear shall be filled with preservative
h@adiC fluid COIlfO_ to MIL-Ii-6083.

5.1.3 Non+o~osion-resistant externalPar+s and all axpmed critical surfaces
shall be coated with corrosion-preventivecompound confonrd.ngto grade 2 of
MIL-c-16173. When practicable,conforudng wraps of barrier material, greaseproof,
waterproof, fledble, in accordancewith grade A or grade C of MILE_121 sh@ be
applied.

5.2 Packw~. -

5.2.1 Mels A and B.- Each b- gear shall be preserved in accordance
with 5.1 and packaged one each to a shipping containar. Bnless otherwise specified
in the contract, each Landing gear shall be secured to the bate of the container
uti.Mzing wo6den blocks and metal straps (see f&urea 5 and 6) (NOTE: Felt or other
suitable cushioningmaterial shall be used at all contact or nmunting points, utillzing
in all.instances neutral barrier paper conformingto MIL-P-130 or grade A barrier paper .
conforming to MIL-B-121, naxt to the surface of the landing gear.) Metal holddon
straps shall be l-1./&inches and 2 inches in width, as applicable,confonrdngto type ‘ ‘
I, Cla9S C of GQ-S-781.

5.2.2 The landing gear torque arm shall be disconnectedat either end or at the
apex and fastened flat to the landing gear, except where such action requires the uce
of special tools or skilled technicians,or where there will be no savings in cube.
Ii’practicable,the cylinder shall be closed and securely factemed to prevent opening
in order to standardize the size of the container.

5.2.3 MsWs@led accessory parts shall be packed in fiberboardcartOns cOn-
fox to PPP-B-636 and secured within the exterior shipping containers.

5.2.4 Level C.- Shock absorber landing gears shall be packaged in accordance
with the manufacturerts connnercialpractice.

5.3 packim. -

5.3.1 Levels A and B.- Landing gears weighing 150 Founds pr less shall be
packed in a combination type exterior shipp~ container utilizing a cleated plywood
b=e with a cleated veneer, paper+erl.dd cover conformingto PPP-B-576 or PPP-5@l.
Ianding gears weighing 150 Foundc to 1,CQO pounds shall be packed in a combination
type exteriorshipping container utilizing a skidded plywood base with a cleated
pl.wood or cleated veneer, paper-averlAd cover (see fi.gures5 and b) conformingto
type I or II (as specified in the contract or order), style A, c1c95 1 of MII.-%26195.
Lending gears weighing in excess of 1,032 pounds shall be packed b containersconform-
ing to type I, class 2, style b of MIIX-104.

18
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71fEIXNTAINZR SILiLLGS OJNSTRUcr~ IN IXMPLMwCE WIlllHIL-B-26U5.

FELTCUSRICNINGL- W17M (XE41CALLYNEIJTIb!LBARRIER PAP5N (NIL-P-N)
W SS USEIlAT ALL POINTS OF CONTACT BETdSSN LANGING CXAR ANO B143CSING.

CONTAINFR SIZE Ml BWXI?IG HAY SE AGJGST~ TO FIT V~10U5 LANDING GfMi?S.

NATSRL4LS MAY SS SEU(mio ACIXRI)ING TO SIZS, WS.I~C, AND N~E OF sll~
AS ~ICW .

TWS L33XLX3Vi’Z5NM SS RlXGv5u FUR AIR S-IT, IF P~IC~ .

FIGUR3 5. Gulda for packing lending gears emscatig 19J pounds

u
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TSE CONTA= SHAIJ,SS CONSTRUOI’SDIN COMPLIANCEWITH PPP-B-601OR FPP-B-576.

FELT CU9fIONlNCLINED !41!17iQGMIC,4LLYNEUTRAL BAHRIMR PAEZR (“~-P-130)
SHALL BE USED AT ALL POINTS OF CONTACT BEIWSEN LANDING GSAH AND PLGCKING.

COW1’#.INEHSIZS AND FLOCKINGMAY M ~JUSTEXI‘lUF12TVARIDUS LANDING GEARS.

M4TERIALSMAY BS SSIJWTEO ACCORDING ‘M SIZE, WBIGHT, AND MODE OF W D+lSNTAS APFLICAEIJI. I
THS BJx COVER MAY BE PWOVEO FOR A13 SHIFNSNT, IF PRACTICAELS.

FIGORE 6. Guide fm p~~ landing gearS 10s9 than 150 Pouuk
xl —

!
. . . ..— ., . . . .._ . .. . . . .. .

Downloaded from http://www.everyspec.com



..-. .,} *.J .,: : .-.

. .

1
,<J..- ..

.-

I

“g
“j,

mIA.-855ZC

F 5.3.2 LevelC.-
[

Ls.nd.lnggeareaha.11be packed in accordancetith the nanu-
-. fact-la Cellmercial practice. The pecking aha.1.lcenfonn b Onl.fomuFrelgbt Cti.9i-

ficatinn Bulas and InterstateCmnnarce Ccamd.aaicmragcilatloneto aaaura safe dellvery
to destlnat.ienbg ccnmrmncarrier at the I.cncaetapplicable rate.

5.b of shimnsnts.-

5.4.1 Pack4wes.-Bach shnck absorbar landlng gear shall have a detachabletag
with the followlng inf-tion noted thereon:

THIS UHIT CONIXINS PRFSSRVATIVSHTLSMULIC
FLUID (KIL-H-&X3). CO NOT DRAIN - USE
NTDRAIJLICOIL (HGH-5606) .

5.&.l.l ~t=iOr psckases ad exterior shipp~ contalnen shall be marked in
accardencewith 1411-STD-129and, in additia, shall contain the followlng:

4

Designer’s part number
Date of manufacture

6. NOTNS

6.1 Intended use.- Shock absorber
tinn are intended for uae on aircraft.

Ian- gears COIlfOX to tNs epecifica-

6.2 Orderim data.- Recuraumnt documsnts 8h0dd 8p%CifY:

(a) Title, number, and date of this specification.
(b) Data requirernants(see 3.L and 3.22),
(c) Where the ~eproductian test repnrt should be sent

when testing 10 parfomqd by the centracter or
where the prepmduction samplea are te be sent
when testing i.eta be performed by the procuring
activity (see k.1 and L.3).

(d) Applicable lavels of prea-ation, packag~, pacldmg,
and type of bnx required (see mction 5).

(1) Level B pasarvatien and packag~ ie intendedta
provide economicalbut IAnltod preteotion,end
should be spectiledonly tier!it Is detamimd the landing
cm will be held in covered eterage apprednatelg

~umntha frem dnte of.1nltia.1packaging.

6.3 T- rature tests.- Temparatnreteste may be perfo~d at the option of
the procuring activity,who will specify the procedure for testing.

Custedh.us:
*-XO ‘~~mv%~t’

Ah F:~~ - (n) Project No. 162GOOL0
Rtiewer activltiae:

--

“*~tiw:::tiJll)> (70)

w-
Navy -
Air Fnrca .

a
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SPECIFICATIONANALYSISSSk3T
Fom ApprovedM@jet
&eWJ No. 119-RCOl+

INSTRUCTIONS
Tnis sheetis to be filledout’by personneleitherc-avermentor contractor,involved

in the use of the spec~ficationin procurementof productsfor ultimateuse by the,Dep+u+
ment of Defense. This’sheetIs providedfor obtaininginformationon the use of this
s~cificationwhichwill insurethat suitableproductscan be procuredwith a mlrdnmm
amountof delay and at the leastcost. Conmentsand the returnof this form will be
appreciated. Fold on lineson reverseside,staplein corner,md send ~ PreF=@3
activity.
SPSCIFICAKK3N

MIL-L-t3552cMdhp, Gear, Air6raftShockAbsorber(Air-OilType)

ORGANIZATION ICITYAND STAT!3
I

CON’IRACTNO. QUANTITYOF ITEM5 PRCCUREX DOLL4R AMOUNT ““

MA’DIRIALPRCCUFC3DUNDER A
o MrectCovermentContract & Subcontract

1. SASANYPARTOF TlfiSPECIFICATIONCREA’IEDFROBLF24SOR REQUIRSDINTERPRETATIONIN
PwXPZMENT USE?

A. GIVE PAR4GRAPHNIIME3RAND WORDIhW

B. RECOMMENZIATICNSFOR CORMC’KNC TEE DEFICIENCIES

2. CDMM?NTSON ANY SPECIFICAmON --T coN=D~D ~ ~GID

,
3. IS TRB SPECIFICATIONSJISTRICTIVE?

UYE5 m NO IF ‘lYEYIN WSAT WAY?

1+. RBWARSS(Attachany pertinentdatawhich my be of use in impmvins this specifi~=- “
tion.
addresfi ~~e~~%%y~p

ers,attach ta form and placeboth in an envelope

..-. --- -
Slm4111m BY (Printedor typedname and activity) DAZ3

.-. .. ...---
DD Fom u26

I
I

I
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