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SUPERSEDI NG
M L- W 5013K( AS)
29 Cctober 1982

M LI TARY SPECI FI CATI ON

VHEEL AND BRAKE ASSEMBLI ES, Al RCRAFT
GENERAL SPECI FI CATI ON FOR

This specification is approved for use by all Departnents
and Agencies of the Department of Defense.

1. SCCPE

1.1 Scope. This specification covers main and auxillary wheel and brake
assenmblies for all types of mlitary aircraft.

2. APPLI CABLE DOCUMENTS

2.1 Covernnent docunents.

2.1.1 Specifications. Standards and handbooks. The follow ng specifica-
tions, standards and handbooks forma part of this docunent to the extent
specified herein. Unless otherw se specified, the issues of these docunents
are those listed in the issue of the Departnent of Defense Index of Specifica-

t(ions an)d Standards (DODI'SS) and suppl enent thereto, cited in the solicitation
see 6.2).

SPECI FI CATI ONS
FEDERAL
FF-B-1 W - Bearing, Roller, Tapered.
QQ A- 596 - Al um num Al l oy, Pernmanent and Sem - Permanent Mol d
Casti ngs.
QQ A-601 - Al um num Al'l oy Sand Casti ngs.
Q G 320 - Chromum Plating (El ectrodeposited).
Q P-416 - Pl ating, Cadm um (El ectrodeposited).
TT-P-28 - Pai nt, Al uminum Heat Resisting (1200°F).

Beneficial comrents (recommendations, additions, deletions) and any pertinent
data which may be of use in inproving this document should be addressed to:
Naval Air Engineering Center, Systems Engineering and Standardization Depart-
ment (Code 53), Lakehurst, NJ 08733-5100, by using the Standardization
Document | nprovenment Proposal (DD Form 1426) appearing at the end of this

document or by letter.

AVEC N A FSC 1630
DI STRI BUTI ON STATEMENT A. Approved for public release; distribution is unlimted.
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SPECI FI CATION S (conti nued)

FEDERAL (conti nued)

PPP- B- 636 Box, Shi pping, Fiberboard.

PPP- C- 843 Cushioning Material, Cellulosic

PPP- T- 60 Tape, Packagi ng, Waterproof.

PPP-T- 76 Tape, Packaging, Paper (for Carton Sealing).

M LI TARY

M L-P-116 Preservation, Methods of.

ML-B-121 Barrier Material, G easeproofed, Waterproofed,
Fl exi bl e.

M L- F- 3541 Fittings, Lubrication, General Specification for.

M L-G 4343 Gease, Pneumatic System

M L- S-5002 Surface Treatnents and Inorganic Coatings for Metal
Surfaces of Wapons Systens.

M L-T-5041 Tires, Pneumatic, Aircraft.

M L- H 5440 Hydraulic Systens, Aircraft Types | and Il, Design
Installation Requirenents for.

ML-G 5514 d and Design: Packings, Hydraulic, General Require-
nments for.

M L- C- 5541 Chemcal Films and Chemcal Film Mterials for
Al umi num and Al um num Al | oys.

M L- T- 5544 Thread Conpound, Antiseize, Gaphite-Petrolatum

M L- B- 6812 Bolts, Aircraft.

ML-1-6870 I nspection Requirements, Nondestructive; for Aircraft
Material and Parts.

M L-H 6875 Heat Treatnent of Steel, Process for.

ML-F-7179 Fi ni shes, Coatings and Sealants for the Protection of
Aer ospace \Wapons Systens.

M L-F-7190 Forgings, Steel, for Aircraft/Aerospace Equi pnent and
Speci al Ordnance Applications.

M L- B- 7838 Bolt, Internal Wenching 160 KSI FTU.
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SPECI FI CATI ONS (cont i nued)

M LI TARY (conti nued)

M L- B- 7894 Bolt, Machine, 1200F.

M L- B- 8075 Brake Control Systems, Antiskid, Aircraft Weels,
General Specification for.

M L-1-8500 I nterchangeability and Replaceability of Conponent
Parts for Aerospace Vehicles.

M L- B- 8584 Brake Systens, Weel, Arcraft, Design of.

M L- A- 8625 Anodi ¢ Coatings, for Al umnum and Al um num All oys.

M L-H 8775 Hydraul i ¢ System Conponents, Aircraft and Mssiles,
General Specification for.

M L-R-8791/ | Ret ai ner, Packing, Hydraulic and Pneumatic, Poly-
tetratfluoroethylene Resin (Single Turn).

M L- S-8802 Seal i ng Conpound, Tenperature-Resistant, Integral
Fuel Tanks and Fuel Cell Cavities, H gh-Adhesion.

M L- B- 8831 Bolt, 180 W Ftu and 180 KSI Fsu, 450F, Protruding
and Flush Head, Ceneral Specification for.

M L- C- 8837 Coating, Cadm um (Vacuum Deposited).

M L- A- 8860 (Series, as applicable).

M L- A- 8863 Airplane Strength and Rigidity, Gound Loads for Navy
Acquired Airplanes.

M L- A- 8868 Airplane Strength and Rigidity Data and Reports.

M L-S-8879 Screw Threads, Controlled Radius, Root with Increased
Mnor Dianeter, General Specification for.

M L- T- 9046 Titanium and Titanium All oy, Sheet, Strip and Pl ate.

M L-T-10727 Tin Plating, Electrodeposited or Hot Dipped for
Ferrous and Hen-Ferrous Metals.

M L-F- 18264 Fi nishes:  Organic Weapons Systems Application and
control of.

M L-T-18303 Test Procedures, Preproduction, Acceptance and Life

for Aircraft Electronic Equi pment, Format for.

M L- V-19068 Val ve, Shuttle, Hydraulic, Aircraft Type Il Systens.
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SPECI FI CATI ONS (conti nued)
M LI TARY (continued)

M L-A-21180 Al um num Al l oy Castings, Hi gh Strength.

M L- A- 22773 Al um num Al l oy Forgings, Heat Treated.

M L- P- 23377 Primer Coating: Epoxy, Chem cal and Sol vent
Resi st ant .

M L- G 25427 Coupl ing Assenbly, Hydraulic, Self-Sealing, Quick
Di sconnect .

M L- P- 25732 Packi ng, Preformed, Petroleum Hydraulic Fluid
Resistant, 275°F (132C).

ML-G 81327 G ease, Aircraft, Ceneral Purpose Wde Tenperature
Range, NATO Code Nunmber G 395.

M L-L-81352 Lacquer, Acrylic (for Naval Wapon Systemns).

M L- C- 81907 Coating System Pol yurethane, Aliphatic, Weather
Resistant: Process for Application of.

M L- P- 81958 Pressure Relief Devices, Overpressurization Preven-
tion, \Weel/Tire, Arcraft.

M L- P- 81985 Peening of Metals.

M L- G 83016 Gauge, Aircraft Weel, Integral, Tire Pressure
| ndi cat i ng.

M L-F- 83142 Forging, Titanium Alloys, Premum Quality.

M L- C- 83286 Coating, Urethane, Alphatic |socyanate, for Aerospace
Appl i cations.

M L- P- 83461 Packing Preforned, Petroleum Hydraulic Fluid
Resi stant, Inproved Performance at 275°F (135°C).

STANDARDS
FEDERAL
FED- STD- 595 Col or (Requirenents for Individual color chips (3x5

Suppl enents) should be submtted to the Naval
Publications and Forns Center, Philadelphia, citing
FED- STD- 595 together with appropriate chip nunber as
shown therein.)




STANDARDS (cont i nued)
M LI TARY
M L- STD- 105

M L- STD- 129
M L- STD- 130
M L- STD- 210

M L- STD-470

M L- STD- 785

M L- STD- 838
M L- STD- 882
M L- STD- 889
M L- STD-970

M L- STD- 1472

M L- STD- 1949

M L- STD-2073-1 -
M L- STD- 2154

M L- STD- 2175

M L- STD- - 6866
MS14155

MS14156

V514157
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Sanpling Procedures and Tables for Inspection by
Attributes.

Marking for Shipnent and Storage.
I dentification Marking of MIlitary Property.

Cimatic Information to Determne Design and Test
Requirements for Mlitary Systems and Equi pment.

Mai ntai nabi | ity Program Requirenents for Systems and
Equi prent .

Reliability Program for Systems and Equi pnent
Devel opnent and Producti on.

Lubrication of MIlitary Equipnent.

System Saf ety Program Requirenents.

Dissimlar Mtals.

Standards and Specifications, Oder of Preference for
the Selection of.

Human Engineering Design Criteria for Mlitary
System Equi prments and Facilities.

I nspection Magnetic Particle.

DOD Material Procedures for Devel opnent.

Inspection, Utrasonic, Wought Metals, Processes for.
Castings, Cassification and Inspection of.

I nspection, Penetrant, Method of.

Washer, Recessed Countersunk Two Surfaces, for Use
?:/:yut.h Wieel Bolts and Nuts Up To and Including 180 KSI

Nut, Wheel, Self-Locking, Flanged, Steel, 180 KSI
Ftu, 450°F (232°C) Spline Drive.

Bolt, Wheel, Tension Flanged Steel, 180 KSI Ftu,
450°F (232°C) External Spline Drive.
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STANDARDS (cont i nued)
M LI TARY (continued)
V514163 - Bolt, Weel, Tension, Flanged, Steel, 220 KSI Ftu,
450°F (232°C) External Wenching Spline Drive.
VMB14177 - Washer, Recessed, Countersunk Two Surfaces, for Use
\F/:Vuth Wieel Bolts and Nuts Up To and Including 220 KSI
M515795 - Washers, Flat-Metal, Round, General Purpose.
MS20002 Washer, Countersunk and Plain, H gh Strength.
M527436 Valve Special, Aircraft, Weel.
M527611 Val ve, Hydraulic Bl eeder, Aircraft \Weel Brake.
MS33649 Bosses, Fluid Connection-Internal Straight Thread.

Al R FORCE- NAVY AERONAUTI CAL STANDARDS
AN960 Washer, Flat.

Valve Installation - Hydraulic Bleeder (Standard
Di mensions for).

AND10067

Chanfer or Radius - Valve Holes in Airplane Weel
R ns.

AND10598

M LI TARY HANDBOCK

Quide for Selection of Lubricants, Fluids and
Conponents, for Use In Flight Vehicles and Conponents.

M L- HDBK- 275

M LI TARY BULLETIN

M L- BULL- 544 Li st of Specifications and Standards (Book Form.

PUBLI CATI ONS
OPNAVI NST 4790.2A  Maintainability.

{Unl ess otherw se indicated, copies of federal and mlitary specifications,
standards and handbooks are available fromthe Naval Publications and Forms
Center, Standardization Docunment Ordering Desk, Bldg 4D, 700 Robbins Avenue,
Phi | adel phia, PA 19111-5094.)

2.2 Non- Governnent publications. The follow ng documents forma part of
this document to the extent specified herein. Unless otherw se specified, the
i ssues of the documents which are DOD adopted are those listed in the issue of
the DODISS cited in the soliciation. Unless otherw se specified, the issues
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of docunments not listed in the DODISS are the issues of the docunents cited in
the solicitation (see 6.2).

AVERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

ASTM B633 - Standard Specification for El ectrodeposited Coatings
of “Zinc on Iron and Steel.

ASTM D 141 - Standard Specification for Substitute OCcean \Wter.

(Application for copies should be addressed to Anerican Society for Testing
and Materials, 1916 Race Street, Suite 304, Philadelphia, PA 19103.)

THE TIRE AND RI M ASSOCI ATI ON, | NC.

Tire and R m St andards

(Application for copies should be addressed to the Tire and Ri m Associ ati on,
Inc., 3200 West Market Street, Akron, OH 44313.)

SCOCI ETY OF AUTOMOTI VE ENG NEERS, | NC. ( SAE)

AS 666 Cavity Design and O-Ring Selection for Static Seal
Use in Aircraft Tubeless Tire Weels

AS 707 Thermal Sensitive Pressure Rel ease Devices for Tube-
less Aircraft \Weels

(Application for copies should be addressed to the Society of Autonotive
Engineers, Inc., 400 Commonwealth Drive, Warrendale, PA 15096.)

AVERI CAN NATI ONAL STANDARDS | NSTITUTE , INC. (ANSI)
B46. 1 Surface ‘Texture (Surface Roughness, Wviness and Lay)

(Application for copies should be addressed to the United States of Anmerica
Standards Institute, 10 East 40th Street, New York, NY 10016.)

(Non- Gover nment st andards and other publications are normally available from
the organizations that prepare or distribute the documents. These docunents
also may be | vatlable in or through libraries or other informational services.)

2.3 Oder or precedence. In the event of a conflict between the text of
this docunent and the references cited herein, the text of this docunent takes

precedence. Nothing in this docunment, however, supersedes applicable |aws and
regul ations unless a specific exenption has been obt ai ned.

3. REQUI REMENTS

3.1 First article. \Wen specified (see 6.2), the contractor shall
furnish sanple units for first article inspection and approval (see 4.2 and

6.3).
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3.2 Selection of materials, parts and processes. The materials, parts .
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3.2.1 Materials. All parts of the assembly shall be made of rnrrn:inn
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resistant material or shatl be«suit;biy pro%ected against corrosion internally
and externalty during normal service life. The use of dissimilar nsf&lk"fﬁ

_________

contact with each other shail be avoided. When this is not pracmcame, IUE_Y
shall be cul{-xhly prni-nr'l-ad againci- ga]van{r rorrosion., Diszimilar metals are
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defined in MIL-STD-889. Carbon composites shall be considered as graphite for
dissimilar metal purposes.

3

2.2, 1.7 .-Netals . .
TR LA crm e emvvwse m e e+ o m vmen e e v —

3.2.1.1.1 Aluminum.

3.2.1.1.1.1 Castings. Alumnumalloy sand castings shall be in
accordance with 355 or 356 of QQ A-601. Permanent nold castings shall be in
accordance with B195, 355 or 356 of QQ A-596. Hi gh strength alum num all oy
castings shall be in accordance with ML-A-21180. The minimm ultimte
tensile strength of the test specimens cut fromcastings, in addition to
referenced specification requirenents and unless otherw se specified, shall be
not |ess than 50 percent of the values for separately cast test bars. The
ultimate tensile strength of test bars cut fromcritical areas of whee
castings shall be not [ess than 75 percent of the values for separately cast
test bars as specified by the casting specification (see 4.3.10).

3.2.1.1.1.2 Forgings. Aluminum alloy forgings shall be in accordance
with MIL-A-22771. o

3.2.1 .1.7.3 Shet peening.  Were practical, all high strength alum num
parts shall be saturation shot peened in accordance with M L- P-81985.

3.2.1.1.2 Beryllium. Shall not be used for Navy aircraft.
3.2.1.1.3 Magnesium. Magnesium and magnesium alioys shail not be used.
3.2.1.1. 4 Steels.

3.2.1 .1.4.1 Selection. Arcraft quality steels shall be used as
required

a. Free machi ning carbon steel shall not be used.

b. Consumabl e el ectrode vacuum nelted steel shall be used for
parts made fromheat treated alloy steel with ultimte tensile
strengths of 220,000 psi and above. The variation in ultimte
tensile strength for the parts shall not exceed -0 +20, 000
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psi. The use of steel heat treated in excess of 220,00 ps
shall be subject to specific approval of the procuring activity.

C. Steel forgings shall be in accordance with ML-F-7190

d. Preference shall be given, in the selection of carbon and |ow

alloy steels, to conpositions having the |east hardenability
which will ensure through-hardening of the part concerned.

e. Steel parts shall be heat treated in accordance with ML-H 6875

f. Conposi tions shall be selected such that heat treatment to the
required strength and service tenperatures shall preclude
tenper-enbrittlenent.

9 Steel s whose mechani cal properties are devel oped by cold
deformation shall be so selected that the recovery tenperature
will be at least 50°F above the expected operating tenperature

range.

h. Critical parts shall be designed and processed so as to result
in no decarburization of highly stressed areas. Elsewhere.
decarburization shall be avoided or elim nated, wherever
practicable and where not practicable shall be conpensated by
appropriate reductions in design fatigue strength. Parts heat
treated above 180,000 psi strength levels shall require
procuring activity approval

The nechanical drilling of holes in martensitic steels after
hardening to strength levels of 180,000 psi and above shall be
avoi ded whenever practicable. Wen drilling is performed on

high strength alloy steel parts heat treated to 180,000 psi and
above, the final hole sizing shall be perfornmed in accordance
with procedures approved by the procuring activity.

i Any necessary straightening of parts after heat treatnent to
strength levels of 180,000 psi and above shall be acconplished
at the tenpering tenperature, +0°, -50°F (10°C), or the parts
shall receive a stress-relieving treatnment at this tenperature
i medi ately after straightening. Parts shall be inspected for
cracks after straightening.

k. Al'l high strength steel fittings heat treated to 220,000 psi
and above shall be saturation shot peened in accordance with
M L- P- 81985

3.2.1.1.4.2 Corrosion resistant steeels (CRES) limtations. The
followng limtations shall apply in the selection and application of
corrosion resistant steels:

a. Unstabilized austenitic steels shall not be fusion wel ded.
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b. Preci pitation hardening sem -austenitic grades shall not be
used in applications which require extended exposure to
tenperatures in the 750°F-900°F range.

C. Types 416, 431 or 19-9DL stainless steel shall not be used.

d. Precipitation hardening stainless steels shall be aged at
tenperatures not |ess than 1000°F (538°C) in all applications.

Exception #s made for castings which may be aged at 935°F

+ 15°F (502°C + 8°C) and fasteners which may be used in the

HI50 Condition. Exception also may be nade for springs of 17-7
PH Cres with a CH 900 tenper using a 900°F (482°C) aging
tenperature.

3.2.1.1.5 Titanium
3.2.1.1.5.1 Forgins. Titaniumforgings shall be in accordance with
MI L-T-63142

3.2.1.1.5.2 Sheet and plate. Titanium sheet and plate shall be in
accordance with M L-T-9046.

3.2.1.1.5.3 Alloys. Titanium and titanium base alloys may be used in
applications where their use #s justified in terns of weight savings, inproved
performance, inproved serviceability, and where adequac% of manfacturing
met hods can be denonstrated. All applications shall use the anneal ed rat her
than the solution treated or solution treated and aged material condition
Al'l titanium machined parts shall be saturation shot peened in accordance wth
M L-P-81985. This requirenent nay be waived for non-fatingue susceptible parts
upon which no grinding operation is performed.

3.2.1.1.6 Castings. The use of castings for structural applications
requires procuring activity approval. Castings shall be classified in
accordance with ML-STD 2175

3.2.1.2 Conposites.

3.2.1 .2.? Carbon conposites. Structural carbon conposistes may be used
for brake heat sinks. Wen used, netals in contact with the graphite
conposites shall be considered dissimlar nmetals as required in M L-STD 889.
Metal s prone to galvanic attack in contact with graphite conposite shall not
be used. The carbon heat sink material shalll be traceable by batch or |ot
nunber to the brake serial nunber level. The contractor shall devel op
material consistency tests for procuring activity approval which shall be
conducted on representative material sanples submtted as required for the
Acceptance Tests. The contractors established material properties tests wll
be conducted on a batch sanple of the test material in order to define the
baseline properties for quality control of followon brake heat sinks. The
contractor shall provide to or control his subcontractors in the procedures so
that quality of the manufactured product is maintained (see 4.1.2 and 4.4.5.3).

~3.2.1.3 Non-specification material. For materials which no federal
mlitary or industry specification exists, the contractor shall be required to

10
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devel op specifications covering technical requirements and test nethods
thereof, and acceptance criteria for review and acceptance by the procuring

activity.
3.2.2 Parts.

3.2.2.1 Standard parts. Standard parts (MS, AN or. JAWshal | sed
whenever they are suitable for the purpose and shaII be identified on t%

drawi ngs by their part nunbers.

3.2.2.2 |Interchangeability. Al parts having the same manufacturer's
part nunber shall be fuctionally interchangeable as defined

in ML-1-8500.

3.2.2.3 Bearings. The wheel bearings shall be of the tapered roller
type Conformng to FF-B-187.

3.2.2.4 Bolts. Bolts heat treated to a mninmum of 125,000 psi for
general structural applications shall be in accordance with ML-B-6812. Bolts
heat treated from 160,000 psi to 180,000 psi shall be in accordance wth
ML-B-7838. Bolts heat treated from 180,000 to 200,000 psi shall be in
accordance Wth ML-B-8831. Hi gh strength bolts of greater than 200,000 ps
ultimate tensile may be used subject to the procuring activity approval.
Approved type high strength (160,000 psi mninumultimte tensile strength)
internal wenching bolts shall be in accordance with ML-B-7838. Corrosion
resisting steel bolts in tenperatures not exceedtng 1200°F (649°C), shall be
in accordance with ML-B-7874, as applicable. Steel bolts smaller than
one-fourth inch in diameter shall not be used in any single bolted structura
connection or any application where a failure would adversely affect safety of
flight. Alumnumalloy bolts, nuts and screws may be used in nonstructura
lightly stressed alum numalloy parts. Structural bolts which are |oaded in
tension shall be prestressed to a value consistent with mnimzing the effects
of fatigue in the joint. The proper bolt torque values shall appear in the
appli cabl e nmai ntenance docunent (see 3.3.15). \Were it is necessary to . a
single attachment bolt with the head down in an application where its |oss
woul d affect safety of flight, the head of the bolt shall be |ockw red or
retained in position independent of the attaching nut. Cadm um plated stee
bolts or nuts used with alumnum alloy parts shall be insulated fromthe
alum num al l oy by alum num all oy washers beneath the bolt head and nut, except
that cadm um pl ated steel washers may be used for bolts |oaded in tension.

3.2.2.5 Bushings. Bushings shall be provided for all bolts or pins
subject to angular or other notions which would tend to distort or enlarge the
hol e. Bushings shall be securely anchored (an Interference fit is acceptable)
to the menmber to preclude slippage or novenent. Bushings shall assure al
wear or deformation at the joint and be readily replaceable. Peening or
staking is prohibited. A bushing, however, with a very close sliding fit may
be used as a sliding spacer to take up accunul ated width tol erances so a
fitting will not be defornmed due to torque with attachnent bolt, for exanple:
Wien using a sliding bushing to clanp the inner race of a bearing w thout
deformng the basic fitting. In the event the inside diameter of bushing is
distorted out of round during the press fit operation, the bushing shall be
reamed to size after Installation. Reestablishment of the finish after

11
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reaming is required. Were the shoulders of two bushings are in sliding
contact, the shoul der of one of the bushings shall be hard chronme plated or
otherwi se treated to forma suitable bearing surface.

3.2.2.6 Fittings.

3.2.2.6.1 GCeneral. Structural fittings shall be made from al um num
steel, or titaniumalloys within the Imtations inposed per this specifica-
tion or other applicable specifications. Connections of solid end fittings to
wheel and brake assembly using alum numalloy rivets shall be suitable for
possi bl e replacenment of rivits by the next larger size. Steel rivets or bolts
may be subsitituted for alumnumalloy rivets subject to approval by the
procuring activity. Abrupt changes in cross section shall be avoided. The
mnimumfillet radius for structural parts shall be 0.110 inch. Were
justified by design, if not critical in fatigue, snaller radii may be used if
verified by analysts and test, subject to the procuring activity approval.
This requirenent also applies to spot faces, counterbores, countersinks and
recesses.

3..2.2.6.2 Threads. In case of structural fittings produced of steal
heat-treated in excess of 125,000 psi and incorporating a threaded portion
| oading primarily in tension, the threads shall be in accordance with

ML-S-4879. The threads shall be rolled in a sinple pass after heat treat-
ment. \Were the state-of-the-art does not permt this, specific approva

shall be required by the procuring activity.

3-2.2.6.3 Lubrication fittings (exceptions). Except as otherw se
provi ded herein for anphibian applications and beachlng gear applications,
wheel s shall not be fitted with pressure-type lubrication fittings.

3.2.2.7 Ppacking "O' rings and baskets,

3.2.2.7.1 Weels. Packings, "O rings and gasketss for the wheels shal
be in accordance with ML-G 5514,

3.2.2.7.2 Brakes. The “(?" rings for the brakes shall be in accordance
with ML-G5514 except:

a. H gh tenperature seals, when used, nust be installed in a
standard groove.

b. Back-up rings, if used, shall conformto MS2774. Teflon
conpounds containing up to 15 percent graphite may be used for
back-up rings.

3.2.2.6 Pins. The use of friction-retained pins wthout auxillary nmeans
of retention, such as nuts and cotter pins, is prohibited (e.g., groove pins,
taper pins, etc.}. Peening, staking or safety wiring is not acceptable for
pin retention. Roll parts are prohibited. Rotating pins or bolts shall be
hard chrcme plated to accordance with procedures noted herein.

3.2.2.9 Washers. Washers used with internal wenching or other simlar
high strength tensile type bolts shall be in accordance wth M520002, except

12
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in those cases where special washers, chanfered on both sides, are required to
prevent inproper installation. \Wshers used with other structureal fasteners
shall be in accordance with AN960 or MS15795. Lock washers and metallic crush

washers shall not be used.
3.2.3 Processes.

3.2.3.1 Stress corrosion factors. To Prevent premature failures caused
by stress corrosion or hrdrogen enbrittlenment; the design and nethod of manu-
facture of parts or steels heat treated to tensile strengths above 220,000
psi, or of bare high strength alum num alloys or titaniumalloys and the
techni ques by which they are assenbled and installed shall be such that
sustained or residual surface tensile stress and stress concentrations are
mnimzed. Practices such as the use of press or shrink fits, taper pins.
clevis joints in which tightening of the bolt #reposes a bending load on the
lugs, and straightening and assenbly operations, which result in sustained or
residual surface tensile stresses shall be avoided wherever practicable. In
cases where such practices cannot be avoided, corrective-practices such as
stress relief heat treatnents, optimumgrain flow orientation, shot peening,
or simlar surface working shall be used to mnimze the hazard of stress
corrosion or hydrogen enbrittlenent damage.

3.2.3.2 Fatigue factors. To prevent premature failures caused by
repeated | oads, the design and nethod of manufacture, including consideration

of the damaging effect of decarburization and certain metallic coatings of al
critical parts and the techniques by which they are assenbled and installed
shall be such that sustained or residual tensile stresses and stress concen-
tration are mnimzed. Practices such as cold straightening, cold formng
and the assenbly of m smatched surfaces, which result in sustained or residua
surface tensile stresses shall be avoided. Corrective practices such as
stress relief heat treatment, optinum grain flow orientation, shimrering, shot
Peening or simlar surface working shall be used to mninmze premature fatigue
ailure, subject to approval by the procuring activity. Surface roughness of
all surfaces which are subject to repeated stresses shall not be in excess of
125 rms as defined in ANSI B46.1. Particular attention shall be given to
opti mum heat treatment procedures, corrosion protection and finish to mnimze
corrosi on damage which may be the site of premature fatigue failure.

3.2.4 Protective treatnent.

3.2.4.1 Painting. Finishes and coatings shall be Type | in accordance
with ML-F-7179.
03.2.4.1.1 Heat Properties. To protect wheels, brakes and tires fromthe
detrinental effect of heat generated in or transferred to the conponents,
surface treatments authorized herein shall be utilized in such a manner as to
make maxinum use of their heat-retarding, absorbing and dissipating
properties, if applicable, regardless of color

3.2.4.1.2 AGl. Paint need not be applied to parts which are constantly
i mersed #n or covered with oil nor need it be applied to surfaces where it

woul d inpair proper functioning.

13



Downloaded from http://www.everyspec.com

M L- W5013L

3.2.4.1.3 Flanges. For denountable flange-type wheels, the portion of
the hub on which the remountable flange rests and the inner surfaces of the
denount abl e flange shall be prinmed but shall not be painted.

3.2.4.1.4 Primer and color. Unplated non-wearing netallic brake discs
or brake drums surfaces shall be thoroughly cleaned and protected by one coat
of primer in accordance with ML-P-23377, or other surface treatments subject
to the approval of the procuring activity. The topcoat color for Navy wheels
shal | be white, color nunber 17875, in accordance wth FED STD 595.

3.2.4.1.5 Aluminum The exterior surface of anodized al um num and
alum num al l oy parts shall be protected with one coat of primer in accordance
with ML-P-23377, followed by two coats of polyurethane conformng to
ML-G 81773 and applied in accordance with ML-C 81907. Aternate treatnent
such as heat-resisting alum num paints, conformng to TT-P-28, phosphate ester
resi stant epoxy paints, and others may be used when authorized by the
procuring activity. Touchup shall be dine in accordance with ML-C 5541, Type
|, Gade B, Cass 2.

Al'l alum num and al um num al | oy parts shall
M L- A- 862
8

3.2.4.2 Anodi zed al um num
th 5, ype 1. Pistons shall be hard

be anodized in accordance W

anodi zed in accordance with ML-A-8625, Type Ill, to reduce galling #f the
seal is contained in the cylinder wall.

3.2.4.3 Steel plating. Unless other surface treatnents are approved by
the procuring activity, all” steel parts shall be plated. The parts which

reach tenperatures detrinental to plating need not be plated.

3.2.4.3.1 Chromum Chrom um plating shall be in accordance wth
QQ C320. Plating shall be applied directly on steel and at a rate not to
exceed 0.0005 inches per hour (see 4.3.10.3).

3.2.4.3.1.1 Heat gatment Parts heat treated to 240,000 psi and over,
bake at 375F + 25F (193C 14°C) within 3 hours after pl ating for a mninum
of 23 hours. After gr|nd| ng of chrome plate 220,000 psi and over, all parts
shal | be baked at 375°F + 25°F (193°C + 14°C) for 3 hours.

3.2.4.3.1.2 Enbrittlenent relief. Parts sheat treated to 220, 000-240, 000
psi range shall have at |east an 8 hour bake for enbrittlement relief in
accordance with Q@ C 320.

3.2.4.3.1.3 Thickness. The mnimum thickness shall be 0.002 inches for
all chrome plated parts except the piston, which shall be 0.0035 inches.

3.2.4.3.1.4 Shot peening. Prior to plating, critical parts such as
I,38p1i9'58t50ns and cylinders shall be shot peened in accordance with

3.2.4.3.2 Zinc. Zinc plating shall be in accordance with ASTM 6633.
Zi nc plati ng shal | not be used on parts the tenperature of which may exceed
600°F (315°C) in service.

pi ns
M L-
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3.2.4.3.3 Cadmium Cadmium plating shall be el ectrodeposited in
accordance with QQ P-416, Type Il, Oass 2, except steel parts heat treated to
220, 000- 240, 000 psi range, which shall be vacuum deposited in accordance with
M L-C-8837. Any other process shall be subject to the the proocuring activity
approval . Cadm um plating shall not be used on parts the tenpperture of which
exceeds 450°F (232°C) in service.

3.2.4.3.4 Tin. Tin plating, in accordance with ML-T-10727, Type |
shal | be used in lieu of cadmum plating where flaking may tend to contam nate
equi pment in contact with hydraulic fluid or may be used where applicable.

3.2.4.3.5 Exceptions. Brake discs or brake drum shall not be cadmi um
or zinc-plated

3.2.4.3.6 Springs. Springs and other parts on which plating is not
practicabl e need not be plated.

3.2.4.3.7 Corrosion-resistant steel. Corrosion-resistant steel parts
need not be plated unless required for dissimlar netal interface or
functional reasons. They should be passivatd in accordance with ML-S-5002

3.2.4.4 Titanium Surface treatnment of titanium and titanium alloys
shall be as approved by the procuring activity prior to use.

, 3.2.4.5 Name plates. . The backs of nechically attached nanme plates
instruction plates, and designation plates shall be primed in accordance wth

M L- P- 23377 epoxy polyam de priner prior to installation. Upon Installation

the rear of these plates shall be sealed in accordance with ML-S-8802, O ass
B sealant. The faces of all plates shall be covered with a coating of clear
acrylic lacquer conforting to ML-L-81352 and applied in accordance with

M L- F-18264.

.. 3.2.4.6 Ceneral conditions. Paint shall not be applied to brake
lining, brake discs or bearing race surfaces. The bearing and braking

surfaces shall be protected during the application of finish to the wheels and
brakes. Surface treatnments other than those noted shall be subject to the

procuring activity approval prior to use.

3.3 Design. The main wheel and brake assenbly and auxillary wheels
shal | be designed to acconplish the performance requirements specified herein
and shall confirmthe capability by satisfactorily conpleting the performnce
tests specified in Section 4.

3.3.1 CGeneral. Wheels and brakes shall conformto the detail require-
ments of the applicable specifications specified herein and to the applicable
drawi ngs and shall acconmmodate the tires in accordance with ML-T-5041.

3.3.2 Fairing. Weels and brakes shall be suitably forned to provide
external contours as smooth and free from projections as practicable. Weels
shal | be furnished without fairings or provisions for fairings. Brakes may
al so be furnished without dust covers, except in cases where the brake design
is such that covers or fairings are necessary to prevent entrance of foreign
material that may adversely affect brake operation or service life. \Were
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fairings are used, the nmeans of attachnment shall be such as to permt rapid
renoval and shall involve to |oose parts. An access hole with cover shall be
provided at the valve stem where nore than six fasteners are enployed in
attaching an outer wheel fairing. Fairings shall preferably be recessed into
t he wheel contour to provide mninumoverall whdth for wheel and fairnig
assenbl y.

3.3.3 Installation. The wheel and brake assenblies shall be capable of
installation on the left and right hand sides of the aircraft, both as a whee
and brake assenbly and as separate wheel assenblies and brake assenbles.
They shall be designed so that they cannot be inproperly assenbled or
inproperly installed on the aircraft.

3.3.4 Anti-skid. The wheel and brake assenbly shall be designed to
operate satisfactorily with an antt-skid control system provided in accordance
wth ML-B-8075 (see 4.3.34).

3.3.5 Misture entrapmt. The wheel and brake assenbly shall be
designed to prevent the extrapment of moisture in any position fromfully
extended to fully retracted. This way be acconplished by effectively sealing
encl osed areas agai nst the entrance of water or by providing adequate
drainage. Cork seals, danms and netal end plugs machined to fit shall not be
used.

3.3.6 \Weel design. The wheels shall be designed to neet the operating
conditions specified in Table | and first article tests in 4.3.

3.3.6.1 MWheel capacity. The rated |oad capacity of each |anding whee

or auxillary wheel on an aircraft shall be equal to or greater than the
maxi mum | oad that the wheel will be subjected to at nmaximum tow ng or taxiing
static design gross weight of the aircraft. In cases where auxillary wheels
do not nornmally support static loads (as in wingtip protectionsn wheels), the
wheel capacity will be based on appropriate dynam c |oading cal culations. A
conplete itatic and dynamc, analysis of the main and auxillar wheel |oads
shall be made. Fromthis analysis, a |oading spectrum shall be prepared. The
spectrum shall identify the loads to be tested in Section 4 (see 4.3.13,
4.3.14).

3.3.6.2 Weel assenbly. The design of all new wheels shal| be of the
denount abl e fl'ange Type or of the divided type to facilitate changing the

tire. Denountable flanges or divided wheels shall bont enploy inserts in
conjunction with their joining bolts. For denountable flange-type wheels, the
renmount abl e flange may be on either the outboard or inboard side of the

wheel. Al renountable flanges shall be |ocked to the wheel in a manner that
will prevent the renovable flange and its retaining device fromleaving the
wheel in case a flat tire occurs while the wheel is rolling.

3.3.6,3 Bearing seats. The design of all new wheels shall be such that
steel bearing seats may be Incorporated if found necessary.

.. 3.3.6.4 Heat shield. A heat shield, if required, shall be provided to
mnimze direct radiation between the brake heat sink and the wheel. In

addi tion, the heat shield shall mnimze conducted and convected heat flow
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The not effect shall be to restrain the wheel tubewell tenperature so as to
achieve nore controllable tire toe tenperatures attributed-to brake heat. The
heat shield shall be designed to mnimze possible damage due to normal wheel
tire and brake nmai ntenance and handl i ng.

.3.3.6.5 Tenperature. The wheel bead |edge tenperature shall not be
permtted to éxceed 350F (177°C) except after a rejected takeoff. Maxinun

speed of cooling air for the 5-stop condition shall be 5 nmph. If deviation
fromthe above tenperature is required, a rational analysis of maxinum all ow
abl e wheel bead |edge tenperature and time at tenperature shall be nade in the
first article test report. There shall be no tire degradation indicated by
the the results of the analysis

3.3.7 Brake design. The kinetic energy absorption capacity of the
brakes on an aircraft shall be adequate to acconplish the number of
dynameter stops shown in Table | and the requirements of Table Il, under the

various aircraft conditions indicated, wthout replacenment of brake lining or
other parts except as noted. The capacity of an individual brake shall be
determ ned from the |anding-gear configuration, based on the nunber of braked
wheel s and the dynam c | oading of each wheel

3,3.7.1 Braking capacity caluclations, The brakes I n conjunction with
authorized auxiTrary braking devices, shaii be capabl e’ of stopblng the air-

craft under the conditions shown in Table I. To determine the design energy
capacity required for the braking system one of the follow ng nethods shal

be used. In addition, if the aircraft mssion requirenents, such as require
turnaround, dictate other brake system operations which inpose nore severe
brake usage, suitable brake dynanoneter test conditions shall be established
for the appropriate aircraft m ssion

3.3.7.1.1 Method I. The following formula nmay be used
Kinetic energy - CW/ft Ib in which:
C= 0.0423 for nose or bicycle gear aircraft and all helicopters

C = 0.0344 for tailwheel aircraft

W= Height of the aircraft in pounds under the |oading condition
bei ng consi dered
V = Power-off stall speed of the aircraft in knots”at the weight

W under consideration. Unless otherw se specified by the
procuring activity, a speed of 35 knots shall be used for
hel i copters

1/ |If speed is given in nph, convert to knots by multiplying nph by 0.87
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TABLE I. HKheel brake capiacity requirements.

Energy Credit 27
Reversed
No. of Average Rate of Propeliers
Dynamometer{ Deceleratien 1/ 1 or Engine Drag Brakes on
Type of Aircraft Stops {(ft/sec/sec) Aircraft Keight Thrust { Parachute
Bomber a5 3/ 10 LPLGW Yes 4/ Yes 4/ LV,
Fighter or interceptor . :
Attack $ 3 10 - MLGW No Yes 4/ 'WA
Recennaissance .
Tankers (refueling) 25/ 10 MLGW(RTO) No No .oV,
26/ MTOGW(RTO) No Yes 4/ 1.0MWLO
12/ 10 ' LPLGW({ LARDING) No No LWV,
* 7/ 4-6 LPLEN(TAXT IN) No No E
=1/ 4§ [ MTOGR{TAXI OUT]|  Wo Ko _
1%/ 10 MIOGW(RTO) Nop No ML T
Patrol or antisubmarine :
Hineiayer 100 | 10 LPLGW Yes 4/ Yes 4/ -9V,
\.ar‘go or t?’il’lSPOl"t
1 Ground support 2 2/ 10 MTOGW(RTO) No No 1.9MWLO
Tt_-afner &/
Helicopter 20 ' & Basie dasign Not 29— Not an— !} 3§ !t.net_g
' o gress piicable pticabie
Research and other As specified by the
1types not listed procuring activity
Notes:
1/ To be used in connect|on with Method |. If Method Il s used aircraft deceleratlon and dynancnet er
ﬁeceleratlo? shal | 8n5|sﬁ Pf wth conp Lﬁatlonﬁ submi tted and be mninum of those |iste
2l T egaydu@:fj ener gy cre It be approved by the procuring activity in eac instance (see
3 Tﬁe'45 5 dyhanic torque seduence shaII be conducted with five sequences of nine |andpl ane |anding
de n dross e %J std?s ol | one g one maxi mum | andi ng gross wei ght stop.
4 d stan d procedur
) Test to whi chever con |t|on |s the mre ¢ |t|ca
6/ The friction materials used or the 45 and 5 stop, or the 100 stop condltlons uhlchever |s
appl 1 cabl e) shall be use for Wor n brake RTO sto w fr ction ter| ot r arts ngg
6ond use E the worn brake F%T%rm be repl d(b e t e new stop e r ake
meets the req u|renents abl el a new brake |s not req U|red e uorn stop |
for |nfornat|on on(y unl ess |t nee%s 0.req u|rene uever the remarks shaII be included as
f the test report. é 3.22 tor addltlonal car on wet brake test.
7l Rapld turnaround |f reqU|re see 4.3.23).
«p = Standard day approach speed for related weight
LPL&H = LandFIane l'anding gros uelgm
Mo = AX andln Rro S ue|P
%#LO = Rationa t of f speed

= Brake energ

\ax take off ss ue|
g unctlgurI of ampunt of braking required to oppose the idle thrust and the nunber

of ant|0|pate stops ng the taxi phase.
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TABLE II. Mheel brake field service 1ife specirum analysis format.

Brake Stop Typical Field | Short Field Overweight Aborted
Description Service Landing}! Landing | Llanding 1 Mission

Kinetic energy
(ft-1b)

Deceleration
(ft/sectfsec)

Tire load (1b)

Brake on velocity
{(kts)

Fiywheel inertia
equivajent (ib)

Taxi distance @ 7500 before 3000 before { 7500 before | 3000 before
30 knots (ft) & after stop & after stop after stop { stop
Kumber of 30 knot 2 2 2 2
stops during taxt before & before & before & before stop
{one of which is after stop after stop after stop
i1to be at max effort)|

Number of stops and 5 - 1 -
sequence of stops 5 1 - -
at each condition 20 1 - -
(read left to right 60 - 3 -

top to bottom) 5 - 1 -

—_— —_ - 1
Totals 100 2 S 1

iIcabIe to all land and carrier based and | and based aircraft listed in

Table I. Al conditions are to represent average expected operationa
aircraft in service. The design goal of the wheel brake will be the
nunber of |andings specified by the procuring activity. For Table Il, the

analysis is to be based on realistic average conditions expected to be
experienced in service usage of the aircraft.

The brake drag and energy absorbed during taxi shall be consistent with
the operational environment defined for the specific aircraft. Cooling
air of 30 knots may be used during all taxis. Taxi snubs during rolling
may be specified if applicable to-the aircraft system

Success criteria

No brake drag No failed parts
No conponent distortion No bi nding
Torque/ pressure relationship No mal functioning
Thermal limts If applicable Stop distance
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3.3.7.1.2 Method Il. Braking capacity required may be cal cul ated by
means of mathematical and graphical analysis based on commonly | ccapted
principles of kinetics and aerodynam cs. The exact presentation may vary with
different aircraft, but the follow ng factors should generally be considered
with curves or tables to indicate their effects at various aircraft weights

a. Actual energy of the nmass aircraft at instant of touchdown.

b. An integration of the kinetic energy added to the aircraft by
thrust of the aircraft’s propulsion system during the stop

C An integration of kinetic energy absorbed by aerodynam c drag
of the aircraft during the stop

d. An Integration of the kinetic energy absorbed by auxiliary
braking effort, such as propeller reverse thrust, deceleration

parachutes, or jet reverse thrust, during the applicable
portion of the stop in accordance wth Table I.

e. An integration of the kinetic energy to be absorbed by wheel
brakes during the stop

f. Effect of wing lift in reducing the wheel load during the stop
t hereby decreasing the torque which can be devel oped-w t hout
skidding the tires.

g. Distribution of load and brake capacity anong the various
wheel s.

h. Total stopping distance

I Static force available for holding aircraft stationary while
running up engines.

j. Appropriate ground wi nds, airport altitudes and anbi ent
at mospheric conditions.

k. Landi ng speed and weight for aircraft shall be not |ess than
aircraft design conditions defined in paragraph 6.4.9

| Brake retarding forces versus time curves and brake retarding
forces versus speed curves for each design condition.

3.3.7.1.2.1 Approval. When Method Il is used, the contractor shal
prepare an appropriate analysts acceptable to the procuring activity to obtain
approval of the proposed system

3.3.7.2 Dynam ¢ braking torque. In the design of brakes, consideration
shoul d be given to the maxinim torque which can be applied to the brakes at

each Instant of the stopping period wthout danger of skidding the tires.

This torque is a function of aircraft speed and wing lift at the pertinent

instant, together with the coefficient of friction which can be devel oped by

the tire against the runway surface. Special design consideration shall be
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given to consistent torque gains, elimnation of torque sag or gabbiness
during all dynamc or static conditions.

3.3.7.3 Peak torque. The peak brake torque during any aircraft braking
condition, within the speed and pressure range of the aircraft, shall not
produce a peak drag deflection of the strut and axle exceeding that due to a
drag load of 0.8 times the maxi num wheel static 1g vertical |oad, at maxi num
design gross weight, applied at the corresponding rolling radius. To verify
the above, an envel ope of peak torque versus pressure shall be established for
various energy inputs, hot and cold brakes and new and worn brakes. The data
shall be recorded in the first article test report (see 4.3.7 and 4.3.27).

3.3.7.4 Qperating systens. Brakes shall be designed for use wth
hydraul ic, pnenmatic or mechanical operating systenms in accordance with
M L- B-8584, whichever is conpatible with the aircraft system Hydraulic
systens shall be designed for no measurabl e | eakage (less than one drop) when
subjected to the static |eakage test, 4.3.31.1, and shall not exceed one drop
of fluid per each 3 inches of peripheral moving seal |ength under the dynamc

| eakage test, 4.3.31. 2.

- 3.3.7.5 Brake backup structure. The brake backup structure shall be
designed to promote even brake disc pressure and wear radially across the

brake disc.

- 3.3.7.6 Contam nate protection. Consideration shall be given during
design to prevent entry of excessive amunts of nud, dust and dirt into

vul nerabl e areas of the brake assenbly.

3.3.8 Construction.
3.3.8.1 Weel assenbly construction.

3.3.8.1.1 Rimcontours. The wheel rim contour shall conformto the AWD
rimcontour standard for the particular tire listed in ML-T-5041. In cases
where AND standards do not exist, the rimcontour shall conformto the spec-
ification control drawing or to the one reconmended by Tire and Ri m Associ a-
tion. The procuring activity shall specify whether or not the wheel is a
tubel ess, tube type, or convertible wheel. If the wheel is for use with a
conventional tire and tube and a tubeless tire, the valve hole location and
di nension shall conformto the requirenents of the applicable AND rim contour
standard or the specification control drawi ng, or as recomended by the Tire
and Rim Association standard. Valve hole chanber or radius shall conformto
AND10598. If the wheel is for use with only a tubeless tire, the valve
installation shall forma part of the wheel assenbly. It shall use a standard
core and cap and shall be conveniently usable with standard Inflating and
gagi ng chucks. The location of the inlet into the tire shall be as shown on
the applicable AND rim contour standard or the specification control draw ng,
or as reconmended by the Tire and Rim Association standard. |If the wheel is a
convertible wheel (for use with both a tire and tube and a tubeless tire), the
wheel manufacturer shall neake available a wheel seal and valve assenbly suit-
able for use with a tubeless tire. The procuring activity shall specify
whether or not this valve and seal is to be furnished with each wheel
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, 3.3.8.1.2 Wieel bolts. The wheel tie bolts, nuts and washers conbi na-
tion shall be as follows:

a. Tie bolt- MS14157 or MS14163.
b. Nut - MB14156 or MS14164.
C. Washer - MS14155 or Ms14177.
3.3.8.1.3 Tie bolt bosses. Bosses shall be raised, where practicable.

3.3.8.1.4 gstatic balance. \Weel assenblies shall be statically bal anced
within the limts specified on Figure 1 to the nearest whole ounce-inch. The

met hod of bal ancing shall be such that the limts of the assenbly unbal ance

wi |l not be exceeded by changing major portions of the rotation assenbly, such

as brake drums or denountable flanges. Split wheels shall be balanced in a
manner to prevent unbal ancing beyond the specified limts, by assenbling the 2
wheel halves in alternate positions or by assembling halves of different

wheel s. Bal ance wei ghts shall be securel yattached in such a manner that
wheel performance will not be inpaired. Balance for wheels nounting tubeless
tires shall be checked with the valve installed. For wheels of 10-inch bead

seat diameter or less, actual static balance operations may be omtted,

provided the manufacturer shows by draw ng and sal vage tol erances that
2-ounce-inch unbal ance is never exceeded.

3.3.8.1.5 Knurling. Knurling is not required unless specified on the
applicabl e specification control draw ng.

3.3.8.1.6 Lubricant and |ubricant retainers. Suitable retainer shal
be provided to prevent |ubricant fromreaching the braking surface and to

prevent foreign matter fromentering the bearings. The retainers shall be
renovable to allow for cleaning and lubrication of the bearings. \Were
practicable, wheel bearings shall be sealed on the stationary surface. A
structural dam shall be provided on the nonsealed side to assist in grease
retention. Application requirenments of ML-G 813275 shall be
observed. Gease confromng to ML-G 81322 shall be used to |ubricate whee
bearings. Provisions shall be made for lubrication of static and dynamc
seals in pneumatic applications with grease conformng to ML-G 4343, unless
the type of seal demands otherw se fromthe standpoint of conpatibility,

3.3.8.1.7 Tubeless tire wheel air seals. Mting tubeless wheel parts
and valves shall be sealed to prevent |eakage of air pressure (see 4.3.18).

3.3.8.1.7.1 Wieel mating seals and grooves. Seals and_grooves shall be
in accordance with AS 666. Standard USAF approved "Shore 70" seal conpounds

shall normally be used. Approved conpounds are in accordance with M L-P-25732
or ML-P-83461. If necessary to meet specified high tenperature requirenents,
ot her conpounds may be used.

3.3.8.1.7.2 Valve boss seals. The boss o-ring seal shall be conatible
dimensionally with the size of boss to be used and in accordance w th MS33649.
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FIGURE 1. Allowable static unbalance.
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3.3.8.1.8 Tire air filler valves

3.3.8.1.8.1 Tubeless tire wheel valves. Valves on strictly tubeless
tire wheels shall confromto M5274436. \ere the state-of-the-art does not
permt this, specific approval shall be required by the procuring activity.

3.3.8.1.8.2 Convertible wheel valves. Valve assenblies, including
sea;s. shall be built to Tire and R m Association standards and, if possible.
shall be selected fromthose already in use by the military services

3.3.8.1.8.3 Valve DOS'S The loss for acconndation of the air valve
shall be in accordance with MS33649.

3.3.8.1.6.4 Auxilliary featurees. The inclusion of any auxilliary feature
in the wheel or brake design, such as a tire pressure control system or a
saf ety overpressurization prevention relief valve, shall require a fornma
denmonstration and the procedure and results shall be approved in witing by
the procuring activity. The intrface shall be defined in the specification

control draw ng

3.3.8.1.8.5 (ages. If pressure gages are used, they shall conformto
M L- G 83016.

3.3.8.1.8.6 Tire inflation safety valve. The inflation valve, if used
to prevent Inadvertent overpressurization of the tires during servicing, shal
be the overpressurization relief type conformng to ML-P-81958, Type IV.

3.3.8.1.9 Wieel thermal-sensitive pressure rel ease devices. Thermal-
sensitive pressure release devices (fuse plugs) confornming to AS 707, except
as noted, shall be provided in all tubel ess-brake-type wheels (except on
liason or helicopter applications as required). The device shall be so
| ocated that its replacement will require the renmoval of the tire. However
external capability to detect or correct minor leaks is desirable. The fuse
plug tenperature setting shall be subject to approval of the procuring
activity. Hgh reliability designs will be preferred.

3.3.8.2 Brake construction.

3.3.8.2.1 Bolt holes. Brakes shall be so designed that the brake holes
may be reworked wth replaceabl e bushings to correct for wear or corrosion of
the base material. Cylinder-bore-gland design shall be in accordance with

ML-G 5514 (where feasible).

3.3.8.2.2 Lining wear indicators and automatic _adjusters. Brake |ining
wear Indicators shall be provided. Automatic adjusters shall be provided to
conpensate for brake lining wear. Brake assenblies shall be designed for the
most practicable protection of the brake adjusters.

3.3.8.2.3 Piston liners. Brake piston liners shall be furnished and
shal |l be designed to be replaceable. Exceptions to the |iner requirenment
shall be justified on a cost or mission effectiveness basis acceptable to the

procuring activity.
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3.3.8.2.4 Inlet and bleeder fittings. Bleed fittings are not required
for pneumatic brakes. Brake inlet fittings;, threads and bosses shall be in
accordance with ML-H5440. A bleeder fitting will be provided as near to the
top of the brake as clearance and service area near the main |anding gear wll
allow. The bleeder fitting, in addition to permtting systembleeding, wll
allow ground installation and renmoval of bleeder hose standard brake pressure
gages without introducing contamination or requiring system rebl eeding. Brake

bl eeder val ves shall conform di mensionally to M527611, installed in a boss,
inlet fitting, or attaching bolt machined in accordance wth AND10067. When-

ever possible, a threaded steel insert shall be provided for inlet bosses in
alum num brakes If practicable, all fittings shall be nade safe.

3.3.8.2.5 Couplings. Self-sealing couplings conformng to ML-C 25427
shal | be used with alT brakes which red%ire ?eno%al prior togmheel renoval

3.3.8.2.6 Brake release. Unless shown to be unnecessary, a brake
mechani sm shal | be provided and designed to fully release to the designed
travel, at a pressure not less than 110 percent of the maxi num steady-state

back pressure at the brake inlet on the aircraft (see 4.3.36).

3.3.8.2.7 Shuttle valve. A shuttle valve, when incorporated in a
hydraulic system shalT conformto the requirements of ML-V-19068

3.3.8.2.8 Fluid displacenent. The maximumfluid displacement of the
brake shall be as limted as practicable. The displacement after brake
contact shall be nminimzed to optinmze pressure control, at the brake, with

m ni mum fl ow

3.3.8.2.9 Conposite heat sink. \Wen the brake enploys a structura
carbon heat sink, the rotor Tugs must use clips or netallic Structure to
protect against danage during wheel installation. Chanfered entry shall be
used on wheel keys and/or clips to facilitate alignnent during wheel instal-
lation. Ex[psed surfaces of the carbon heat sink shall be adequately

protected from oxication

, 3,3.8.2.9.1 Brake stack clips. Brake stack clips shall |ast the wearout
life of the carbon stack on the aircraft.

0 3.3.8.2.9.2 Brake stack refubishment. The contractor shall investigate
possi bl e methods and procedures to refurbish carbon heat stacks. The proposed

plan shall be submtted with the proposal for eval uation.

03.3.8.2.10 Running clearance. The built-in running clearance shall be
sufficient to conply with 3.3.8.2.6 for new and used brakées and for any hot

and cold brake conditions or pressurization histories through aircraft maxi mum
design gross weight condition in Table | (see 4.3.3.2).

3.3.8.2.11 Piston stops. Piston stops shall be provided when structural
carbon conposites are used for brake heat sinks which limt travel to prevent
venting of hydraulic fluid upon stark failure or operation beyond the norma
renoval condition. The piston stops shall allow sufficient piston travel to
permt a maxi num designed gross weight, rejected take-off (MDGW RTO) at the
worn out brake condition. The stops shall be designed for 1-1/2 maxinum
operating pressure without the disks installed (see 4.3.33).
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3.3.8.2.12 _Fluid tenperature. The hydraulic fluid tenperature in the a
brake piston cavities shall not exceed 300°F (149°C) after any brake stops in
Table | except an RTO (see 4.3.30).

3.39 Design for anplibious aircraft and beaching gear application

3.3.9.1 Watertight sealing. Provisions shall be made to seal the wheels
to prevent entrance of water to the wheel bearings or other portions of the
wheel or brake where the presence of water mght be detrimental. Unsealed
wheel and brake assenblies will be permtted if all exposed materials therein
are corrosion-resistant and the design its such that brake action and service
life will not be inpaired by the presence of salt water or fresh water.

0 3.3.9.2 Lubricant and lubricant retainers. Suitable retainers shall be
FTOVIded to prevent the Tubricant fromreaching the braking surface. Excess

ubricant will be permtted to enter the hub cavity between the bearings, or
the cavity may be completely filled with water-resistant grease in accordance
with ML-G81322 in order to exclude water.

3.3.9.3 Renmoval and storage of beaching gear. Provisiong shall be made
for the rennv5 ang storage ofgthe mheé? and the brake asse&gies as an

integral unit. Self-sealing couplings conformng to ML-C 25427 shall be used
for hydraulic brake l|ine connections

3.3.9.4 Lubricant - fittings. Pressure-type lubrication fittings con-
formng to ML-F-3541 may be used only for greasing beach-gear wheel bearings,
filling the cavity between the bearings, or filling a seal to prevent water
from entering the brake

3.3.10 dearance.

3.3.10.1 Wheel brake clearance. The contractor shall submt a report to
the procuring activity for approval show ng adequate radial clearance for al
| oad conditions in this specification. Special attention shall be given to
assure that the brake running clearance shall not be changed due to “g” forces

in any landing gear position

3.3.11 Total weight. The total weight of the wheel and brake assenbly
shal | be a m nimum consistent with good design. The contractor shall conduct
a weight control program

3.3.12 _Piston "O' ringss. The maxi mum operating tenperatures for
continuous use of “O rings shall be 300°F (149°C) for any brake stops in
Tabl e | except an RTO. Exposure to tenperature of the RTOS in Table I shal
not result in |eakage at maxi mum operating pressure for one mnute after the
s top. The "O' rings shall lasst the life of the carbon heat sink without
| eakage in service.

3.3.13 Environnental. The equi pnnmmt shall not suffer danage, deteriora-
tion or degradation of performance, beyond the limts of this specification,
when subjected to any environnent or any natural conbination of environnents
specified herein and in ML-STD-210. The environnmental requirenents are

26



Downloaded from http://www.everyspec.com

M L-W5013L

design conditions and may be verified by nmlitary and analysis in the test
procedures docunent (see 4.3.6); no specific additional tests should be
required except as noted herein

03.3.13.1 Tenﬁerature, ~The equi prent shal | be capable of neeting the
requirements of this specification during and after exposure to the follow ng

anbi ent air tenperatures:
a.  Storage: -80°F to +185°F {-62°C to +85°C).

b.  Qperating: -40°F to +160°F (-40°C to +71°C) from sea |eve
to 15,000 feet

03.3.13.2 Altitude. The equi pnent shall be capable of meeting the
requirements of this specification during and after exposure to pressurees

encountered from sea level to the maximum operational altitude.

3.3.13.3 Hum dity. The equi pnent, under both operating and
non-operating conditions, shall be capable of meeting the requirenents of this
specification during and after exposure to relative humdities up to 100
percent. This inluced sonditions wherrein condensation takes place in and on

the equi pment .

3.3.13.4 Salt atnosphere., The equipnent under both operating and
non-operating conditions, shall be capable of neeting the requirements of this

specification during and after exposure to salt-sea atnosphere as encountered
in carrier service.

3.3.13.5 Fungus. The equipment, under both operating and non-operating
conditions, shall be capable of meeting the requirements of this specification
during and after indefinite exposure to fungus growh as encountered in
tropical climates.

3.3.13.6 Sand and dust. The equi pnent, under both operating and
non-operating conditions, shall be capable of neeting the requirements of this
specification during and after exposure to sand and dust particles as
encountered in desert areas.

3.3.14 Reliability. The mninum acceptable reliability of a wheel or
wheel - brake assenbly for one takeoff and |anding (one operation) shall be at
| east 95 percent at a 90 percent confidence level. Satisfactory conpletion of
all applicable tests in Section 4 shall constitute denmonstration of conpliance
with ML-STD-785. The design goal reliability expressed quantitatively in
MIBF shal | be included on the design proposal drawi ngs (see 3.3.24.1, 4.3.29
and 4.3.40).

, 3.3.14.1 perational service life. The brake stack and wheel opera-
tional service life shall be controlled by the design requirenents of Section

3 and the actual service environnment. There shall be no damage to the equip-
ment and the equi pment shall performin accordance with the requirements of
this specificatin during or after the equinent has been exposed to any
environmental conditions or any conbination of the conditions specili

herein. The baste brake frame (basic brake housing, torque tube, basic)
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pressure, backup plates and carbon heat sink portions when applicable) service
life shall be the total |and-based and carrier |andings as specified by the
procuring activity (see 4.3.37).

3.3.15 Maintainability. The equipment shall be designed in accordance
with the qualitative and quantitative maintainability requirenents utilizing
M L-STD-470 as a design guide. The equipnent shall be capable of being nain-
tained at organizational, internediate and depot |evels of maintenance as
defined in Volume 11, Chapter 2, OPNAVINST 4790.2A (see 4.3.39)

3.3.15.1 Detail mintainability requirements. The follow ng detai
mai ntainability requirements shall be denonstrated in accordance with the
applicable test of 4.3.39.

3.3.15.1.1 Preventive maintenance. Preventive nmaintenance shall be kept
to a mnimmand shall be limted to visual inspection. Al preventive main-
tenance requirements shall be justified, docunented and submitted to the
procuring activity for approval

3.3.15.1.2 Corrective maintenance.

3.3.15.1.2.1 qganizational level. Organizational |evel maintenance
generaly shall consist of visual inspect on, and removal and repl acenent of
faulty wheel and brake assenbly.

3.3. 15.1.2.2 Intermediate level. It is required that all internediate
level repairs of the wheel and brake assenbly generally consisting of repair,
bench testing, adjustment, renmoval and replacement of conponents, etc., be
acconplished within the mnimumtime practicable. The nean time to dis-
assenbl e and reassenble the wheel assenbly and brake assenbly at the inter-
nmedi ate maintenance |evel shall be recorded separately with the total time not
to exceed the established intermediate repair time by more than 30 mnutes.

3.3.15.1.2.3 Depot level. Depot |evel nmaintenance requirenents shall be
kept to an absolute ninimm

3.3.15.2 CGeneral nmintainability requirenents.

3.3. 15.2.1 Task criteria. The maintenance actions required by 3.3.15.1
are to be acconplished with a maxi num of 2 maintenance personnel of no higher
than internediate skill (E-4) for at least 95 percent of the maintenance tasks

3.3.15.2.2 Adjustnents. Installation adjustnents shall not be required

3.3.15.2.3 Support equipnent. Requirenents for support equipnment shal
be held to an absolute mnimum In particular, requirements for Peculiar
G ound Support Equi pment (PGSE) shall be justified, docunented and submitted
to the procuring activity for approval prior to first article test.

3.3.16 configuration management. Articles furnished in accordance with
this specification shall be configured and produced under a system of con-
figuration mnagenent.
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3.3.16.1 Configuration approval. Configuration review neetins shall be
hel d periodically before configuration approval as recorded on the design
proposal drawings is obtained fromthe procuring activity.

3.3.17 Stress analysis. The contractor shall prepare a stress analysis
for all critical fatigue and static |oads on both wheel halves (or basic wheel
and renountable flange when applicable) and, when applicable, any brake
structure supporting the wheel |oads. These analyses may be acconplished by
either analytical or test strain nethods and shall be verified by test strain
data where possible. The analyses shall be governed by the requirements
defined in the paragraph entitled “Stress Analysis Reports” of M L-A- 8868.

3.3.18 Thermal analysis. A conplete thernal analysts shall be done on
all major wheel, brake and axle conponents to verify the tenperature
constraints of this specification are satisfied. For itens procured as
repl acement hardware, the stress analysis should be submtted concurrent wth
and as a part of the test report.

3.3.19 Vibration and shock.

3.3.19.1 Transient loading. Special attention shall be given to assure
that the brake running clearance will not be changed due to “g” forces in any
| andi ng gear position. The wheel and brake assenbly shall be capabl e of
simul taneously w thstanding the maxi num acceleration in the radial direction
(landing) and in the rotational direction occurring during aircraft operations
without Inpairing the function of the wheel and brake assenbly. The brake
shal | perform satisfactorily in the normal aircraft environment during service

3.3.20 Safety. The wheel and brake assenbly shall be designed to
preclude the Incorporation of features which result in critical or
catastrophic hazards as classified in ML-STD 882

3.3.21 Human engineering. The design of the wheel and brake assenbly
shall conform to the Design for Mintainability requirements of M L-STD 1472
(see 4.3.37).

3.3.22 Special tools. The design shall be such that special or unusua
tools shall not be required for installation, removal or nornal maintenance
and inspection of the wheels and brakes. The design shall provide to the
greatest possible extent for disassenbly, reassenbly and service naintenance
by neans of those tools and Itens of maintenance equi pment which are normally
available as comercial standard. Designs requiring special maintenance tools
and equi prent shall be kept to a mninum

3.3.23 Identification of product.

3.3.23.1 Weel marking. Weels shall carry the following information to
accordance with ML-STD-130. Integral lettering shall be required: nameplate
or netal stanping shall be used only when specifically approved

a. Size.
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b. Serial nunber on both wheel halves, on demountable flange and
wheel body, or in the case of other designs on simlar najor
wheel parts.
C. Manuf acturer’s nane and draw ng nunber.

d. Date of manufacture (nmonth and year, which may be combined with
the serial number).

e. Di vi ded-type wheels shall carry a caution note to require
deflation of the tire before loosening of the tie bolts.

f. Di vi ded-type wheels shall carry a suitable note to clearly
describe the nmethod and torque val ues used in tightening the
tie bolts. The note should read: Lubtork to pound-feet
(pound-inches). Lubtork shall nean that the threads and
the bearing surfaces of the nut, bolthead and washers shall be
| ubricated with antiseize conpound conformng tO M L-T-5544
with relubrication for each subsequent torque application.

3.3.23.2 Brake nmarking. Brakes shall carry the following information in
accordance with ML-STD-130. = Stanping or interrgral lettering is preferred. If
namepl ates are required, details shall be submtted with the design proposed

draw ngs.
a. Manuf acturer’s name and drawi ng nunber.

b. Date of nmanufacture (nonth and year, which may be conbined with
the serial number).

. Serial nunber.

d. Brakes which cannot be used interchangeably shall be marked
left hand, right hand, inboard hand, right hand, inboard, or outhoard, as applicable.

e. Qperating medi um
f. Torque val ues when necessary.

3.3.23.3 Location of marking. At least the manfacturer's part numbers
shal | appear on wheels and brakes to be read directly, except for designs
Incorporating an internal brake where no part of the brake is exposed, in
whi ch case the deviation in marking of both wheel and brake shall be submtted
to the procuring activity for approval. \Wen practicable, the draw ng nunber
shall be so located as to be readable after assembly of the part in the

conplete unit.

3,3.23.4 P d sub ol ki ng. h t and syb I t
the fol ?OWISHQ sﬁgfl alr)]e r?ﬁlljr I?g’&ewit t é éggroprll_:%%e %%rrt %? sﬁHa‘é‘ééﬁBFyyd%v%e g
nunber s:

a Those which are permanently assenbled by wel ding, brazing,
sol dering, or riveting. These shall carry the subassenbly

drawi ng nunber.
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b. Those which donot have suitable or sufficient surface for the
drawi ng number

C. Those upon which marking woul d inpair the function or
structural Integrity.

3.3.23.5 Typing Marking. Markings shall be such that they will not be
obliterated or effaced as a result of service.

: 3.3.23.6 ﬁlhﬁ{ narkin?. O her markings required for identification or
instruction shall be subject to procuring activity approval.

3.3.23.7 Age control, packings and gaskets. The wheel and brake
assenbly shall be supplied with suitable markings showing the date of assenbly
or reassenbly of the equipment in quarter-of-year and year; e.g., 3Q69
representing the third quarter of 1969. Acceptable nethods of narking shal
be by decal or indelible ink stamping. The age of the ol dest packing and/or
gasket, at the date of assenbly or reassenbly of the unit shall not exceed 12

quarters (36 nonths).

3.3.24 Drawi ngs.

3.3.24.1 Design proposal draw ngs. Design proposal draw ngs prepared by
the contractor shall Indicate the applicable specification draw ng number,
Including revision, and shall contain or be acconpanied by the follow ng

Information as applicable:

a. Wieel weight (“actual” or "calculated") including |ubricants
and finishes

b. Brake weight (“actual” or "calculated") including |ubricants,
fluids and finishes.

C. A curve of brake pressure versus displacement show ng the

fol | owi ng:

L Initial pressure to start brake novenent.

2. Initial pressure to cause contact between braking surfaces.
3. Brake rel ease pressure.

4. Di spl acenent versus pressure for new brake and for worn
brake at approximtely 70°F (21°C).

5. Di spl acenent versus pressure for new brake and for worn
brake, after heating, by nmeans of a |andplane |anding
design gross weight energy design gross (as defined in Table 1) brake
appi | cation

6. Nor mal operating pressure (see 6.4.6), normal parking
pressure (see 6.4.7), and maxi mum operating pressure (see

6.4.8).
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3.3.24.2 Interface conponent drawings. Drawings shall be prepared for
each interface component of the approved assenbly. These documents shall be
suitable for preparation of a wheel, brake, or wheel-brake assenmbly interface
design drawi ng and specification

3.3.25 Performance. The conponents of the wheel and brake assenbly
shal | neet the requirenments specified herein at the guaranteed wei ght. Proof
of conpliance with this requirenent consists of final procuring activity
approval of the design stress analyses and successful conpletion of the tests
of Section 4.

3.3.26 Workmanship. Wrkmanship shall be in accordance with high grade
aircraft practice and of quality to assure safety, proper operation, and
service life. Wrkmanship shall be subject to the inspection and approval of
the cognizant inspection activity (see 4.3.9).

3.3.26.1 RRmsurfaces. The surface of the rim between bead seats shal
be free from defects or casing protrusions which would be Injurious to the
inner tube. Acceptable depressions in rim or bead seatswhich mght injury
the tube or casing shall be filled with a hard-surface filler before the
primer coat is applied. No holes which extend entirely through the rim shall
be filled in this manner but shall be drilled out and filled with a flush
plug, subject to the approval of the Inspector

3.3.26.2 Rivets. Wen rivets are used they shall be well headed over.
Rivets comng in contact with the casing or tube shall be flush with the rim
surface

3.3.26.3 Smoothness of surfaces. After surface treatnent and prior to
application of surface coatings, machined surfaces shall not exceed the
following surface finish as defined in Standard ANSI 646. 1.

Surface of Roughness
Part of Weel (Mcroinch rhr max)

Bead seat radii, renmountable 32
flange lock ring grooves and
simlar stress radii

Radii between flange faces and 125
outsi de diameter of flanges
al so recesses for bearing cups

Bead seat 32
R m surface between bead seats 250

In lieu of the surface finish specified, alternate processing nethods nmay be
used In the areas noted, subject to the approval of the procuring activity.
Except as specified above, surfaces of nonmachined sections of the wheel, such
as spokes, ribs and rinms between bead seats, shall be of reasonably
fine-grained appearance and be free from coarse or rough spots. Burrs and
fins shall be renoved by filling or grinding
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3.3.27 Precedence of documents. \Wen the requirenents of the contract.
this specification or applicable subsidiary specifications are in confilct.
the follow ng shall apply

a. contract. The contract shall have precedence over any other
docurent

b. Aircraft specification. The general specification for design
and construction of aircraft weapon systems shall take
precedence over this specification

. This specification. This specification shall have precedence
over all applicable subsidiary specification.

d. Ref erenced documents. Any document referenced in this specifi-
cation shall have precedence over all docunments referenced
therein.

3.3.28 Performance objectives. Mnimm size and weight, sinplicity of

operation, ease of nmaintenance, and an inprovenent in the perfornmance and
reliability of the specific functions beyond the requirements of this spec-
ification are objectives which shall be considered in the production of this
equi prent. \Wiere it appears a substantial reduction in size and weight or
inprovement in sinplicity of design, performance, ease of maintenance or
reliability will result fromthe use of materials, parts and processes other
than those specified herein can be realized, a request for approval shall be
submitted to the procuring activity for consideration. Each request shall be
acconpani ed by conpl ete supporting informtion

4, QUALITY ASSURANCE PROVI SI ONS

4.1 Responsibility for inspection. Unless otherwi se specified in the
contract or purchase order, the contractor is responsible for the performnce

of all inspection requirenents (exam nations and tests) as specified herein.
Except as otherwi se specified in the contract or purchase order, the
contractor may use his own or any other facilities suitable for the
perfornmance of the inspection requirenments specified herein, unless dis-
approved by the Governnent. The Governnent reserves the right to perform any
of the inspections set forth in the specification where such inspections are
deemed necessary to assure that supplies and services conformto prescribed
requirements

4.1.1 Responsibility for_conpliance. Al itens shall neet all require-
ments of Sections 3 and 5. The inspection set forth in this specification

shal | become a part of the contractor’s overall Inspection systemor quality
program The absence of any inspection requirenents in the specification
shall not relieve the contractor of the responsibility of ensuring that al
products or supplies subnmitted to the Government for acceptance conply with
all requirements of the contract. Sanpling inspection, as part of manu-
facturing operations, is an acceptable practice to ascertain conformance to
requi rements; however, this does not authorize subm ssion of known defective
material, either indicated or actual, nor does it commit the Covernment to
accept defective material
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4.1.2 Carbon naterial consistecny control. Wwen a structural carbon
heat sink is enployed, the contractor shall submt with the proposal a Contro
Program Plan (3.2.1.2.1) established to maintain the sane material consistency
of carbon material that is used in the test of paragraph 4.3.

4.2 dassification of inspections. |Itens covered by this specification
shall be subjected to the followng performance tests
First article inspection (See 4.3)
Qual ity conformance inspection (See 4.4)

4.3 First article inspection.. First article inspections detailed in the
subpar agraphs shall be made on equi pnent conpletely representative of the

equi pnents to be supplied under contract.

4.3.1 Scope of first article inspections. First article inspections
shall include all inspections specified in all 4.3 subparagraphs and shall be
perforned in accordance with requirements of this specification test values
and parameters shall be as designated in the design requirenents paragraphs of
this specification. |If during the course of running first article
i nspections, corrective action is required, the contractor shall re-evaluate
the previously approved tests, test plans and reports to assure their
continual validity. The corrective action, extent of required retest and test
plan revisions shall be subject to approval of the procuring activity.

4.3.2 First article test sanples. The first article inspection sanples
shal | be representative of the production assenbly and of the quantity
required to conplete all tests herein. Sanples shall be tested in the manner
designated in the contract, purchase order, invitation for bids, or as
authorized by the procuring activity (see 6.2.1g).

4.3.3 First article in the inspections attendance. The option of witnessing
all or part of the testing shall be extended to the procuring activity
engi neering personnel. Two weeks advance notice will be furnished to the
responsible activity on the start of testing

4.3.3.1 Test fittings. Test wheel and brake assenblies shall be
equi pped with necessary inlet fittings and adapters, and with chronel-al une
t hernocoupl e | eads for measuring tenperatures of critical portions of the
wheel and brake

4.3.3.2 \Weel -brake interference. For wheel assenblies used in conjunc-
tion with brakes, the yield |oad test of 4.3.13.1, 4.3.13.3 and 4.3.14.1 nust
be run with the brake Installed and It shall be determined that no inter-
ference exists.

4.3.4 Safety of flight tests. The following |level of successsful testsing
shal | be conpl eted before the wheel or brake equi pment or the wheel - brake
assenbly is considered safe to release for flight test:

a. \Weels:

1. Al static load tests (see 4.3.13 and 4.3.14).
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2. Burst test (see 4.3.15).

3. 30 percent of required roll test (see 4.3.16).
b. Brakes:

1. 90 percent of structural torque (see 4.3.16).

2. 60 percent of 45-5 stop dynamic torque sequence or 100
stop dynam ¢ torque sequence, whichever applies followed
by RTO or 1 stop test condition (see 4.3.19).

3. 60 percent of endurance test (see 4.3.29}.

4.3.5 First article status. The first article status will be deternined
only by the responsible governnment procuring activity.

4.3.6 Test procedurees docunent. The contractor shall prepare a test
procedures docunent. The test procedures docunent shall be in accordance with
the applicable portions of ML-T-18303 and shall include the following:

a. A complete and detailed listing of all test procedures and the
sequence in which each test will occur

b. A conplete description of the data to be recorded, a
description of the recording equipnent, and a sanple of simlar
test data previously recorded on a simlar test.

C. A description of the equipment to be used in the test and how
this equipment will be assenbled for testing.

d. A Quality ProgramPlan (see 4.1.1).

The test procedures docunent should be submitted to the procuring activity for
approval. The procedure shall be in accordance with the approved specifica-
tion and the intended data recording shall be acceptable to the procuring
activity. No variations may be pernmitted without witten approval of the
procuring activity.

4.3.7 First article test report. In the event first article tests are
authorized to be conducted by the contractor or by a commercial |aboratory

having suitabl e equi pnent, conplete test reports shall be prepared for

approval by the activity responsible for granting approval or of the aircraft
manuf acturer, as applicable. The first article inspection report should be
submitted to the procuring activity for approval. Wen the wheel and brake
assenbles are designed for use on Navy aircraft, one copy of the report
shoul d al so be forwarded to the Commander, Naval Air Systenms Command
(AI'R-53032), Washington, DC 20361-5300. An interim progress report should be
published If first article tests time is extensive. The report should contain
results of all pretesting to date, a description of the difficulties and
failures encountered with the test itemand the expected conpletion schedul e.
Distribution should be made the sane as for the final first article test
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schedul e report. The first article inspection report should be anended to
include the extended roll test data of 4.3.16.5 after receipt of approval of
the original test report. The inspection report shall include the follow ng:

a. A statement of requirements and a statenent of the results for
each test required by the procurenment specification
Prom nently identified and highlighted in the forward sectin
shall be the deviations, exceptions, special approvals and

related item

b. Actual recorded oscillograph data (4.3.19.6) for runs of the
dynami ¢ torque brake test with suitable calibration data to

permt evaluation as follows:

2 sanples of the 45 stops {start, end)

1 sanple of the 5 stops

Al of the RTO

Sampl e of the 100 stop (start, mddle, end)
Al of the RTO

c. A copy of operator instructions and comrets.
d. Certification of the accuracy of the recording instruments.

4.3.8 First article inspection report approval Regardless of any
Inherent virtue exhibited by the test results thenmselves, the first article
test requirements have not been satisfied until the procuring activity has
approved the contractor’s First Article Inspection Report. Any production of
equi pment prior to such approval is undertaken at the contractor’s own risk.

4.3.9 Exam nation of product. Each wheel and brake conponent shall be
carefully exam ned to determ ne conformance to this specification with respect
to material, workmanship, finish, dimensions, construction, surface
conditions, and marking. Non-destructive testing shall be acconplished in

accordance with ML-I-6870.

4.3.10 Material and process test.

4.3.10.1 X-ray control. Castings shall be classified and inspected
radi ographically in accorcdance with ML-STD 2175.

4.3.10.2 Penetrant inspection. Unless ?thermjse authorized,b% t he
procuring activity, penetrant inspection shall be in accordance wit

M L- STD-6866. Fully machined al um num castings shall have 100 percent
penetrant inspection.

4.3.%0 3 %ﬁgnetic inspect'onI Al m ngtizable hiPhI¥ stressed Parts of
wheel s and brake-assenbies sha e subjected to magnetfc 1nspection in
accordance with ML-STD-1949. Al ground chrome plated parts shall be
fluorescent magnetic particle inspected.
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4.3.10.4 Utrasonic inspection. Inspection shall be in accordance with
the applicable material specification approved on the design proposa
drawings. If ultrasonic inspection is performed either on the origina

forging billet or at an intermediate formng state, the final machined
forgings need not be. Utrasonic inspection requirements for titanium and
steel products shall be in accordance with ML-1-8950, C ass AAA

4.3.11 Wieel pressure retention. Al wheel intended for use with
tubel ess tires shall show adequacy to retain rated operating tubeless tire

pressure.

4.3.12 Radial and lateral runout. The radial runout of bead seats and
the lateral runout of the rimflanges shall not exceed the follow ng val ues:

a. Bead seat runout (radial) 0.005 inch +0.0005 Inch-per-Inch of
bead seat dianeter.

b. Lateral runout of the rimflanges 0.002 inch +0.001
I nch-per-inch of bead seat dianeter.

I ndi cator readings shall be taken as close to the bead seat radius as
possible. Readings shall be taken with bearing cuprs installed and with cones
of the same part nunber as shown on the original approved draw ng or on the
applicabl e specification control drawing. A defective wheel is a wheel having
any one runout reading in excess of the above specified limts.

4.3.13 Radial load test. The maximumlimt |oad shall be determned in
accordance with ML-A-8863 and shall be equal to the operational condition of
maxi mum radi al |oad reaction with the side |oad equal to zero. |If the
critical conbined bad condition, as defined under the conbined bad test, has
alimt radial conponent in excess of the determned |imt radial load, this
test shall be omtted unless the aircraft is designed for carrier service or
use with ground arresting gear (see 6.3.13.3). This test shall be perforned
by applying the radial load to the wheel through | tire inflated to an initia
pressure equal to the rated inflation pressure (or as specified in the
procuring docunent for shipboard operations). Either air or water inflation
may be used. If the tire is filled with water, the water shall be bled off
during loading to approximate the same tire deflection that would result if
air inflation were used, and the inflation pressure shall not exceed the
pressure at maxinmumtire deflaction. The load shall be applied to the whee
and perpendicular to the axle centerline by means of an axle passing through
the hub. The tire shall be |oaded directly aggainst a flat, nondflecting
surface. Deflection and permanent set readings shall be taken at suitabled
points on the wheel to indicate deflections of the wheel rimat the bead seat,
hubs, and other critical areas. \Weels intended for tubeless tire nounting
shall be so tested with said mountings unless otherw se specified. The
required radial load tests are specified below Strain gages and speci al
coatings to determne region of highest stress within the wheel structure may

be used.

. 4.3.13.1 Yield radial load test. The wheel shall support the yield
radial |oad applied consecutively at 0, 90°, 180° and 270", followed by two
nore |oad applications at the O’position. The 0°position shall be the nost
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critical load contact Point which shall normally include the valve hole. The

90" Increments may be altered when structural conditions indicate. The
successive |oadings at the 0’position shall not cause radial permanent set

I ncrements of |ncrea5|ng magni tude. The permanent set increment caused by the
last loading (at the 0°position) shall not exceed 5 percent of the tots?

defl ection caused by the last |loading. There shall be no yielding of the
wheel such as would result in |oose bearing cups, air |eakage, or Interference

in any critical clearance areas such as brake interface part (if brake-type
wheel ). The bearing cups and cones and rollers shall be used for this test
The test shall be perfornmed with the brake assenbly installed and bolts

torqued within the normal torque range

4.3,13.2 Utimate radial |oad test., The ultimate |oad shall be applied
at the 0’position of the same wheel on which the yield radial |oads were
applied. The wheel shall support the ultimate load for 10 seconds after which
there shall be no cracks in any areas. The bearing cones nay be replaced with
cortical bushings, but the cups-shall be used. |If desired, a tubeless tire may
be replaced with tire and tube. The brake assenbly is to be ramed. Upon
successful conpletion of this test, the radial |oad shall be reapplied to
failure. The load at which failure occurs shall be recorded in the first

article test report (see 4.3.7).

4.3.13.3 _Design landing radial load test. The naxi num design |anding
| oad shall be determned in accordance with ML-A-8863. The |oad shall be
aPplied in the sanme manner as described in 4.3.13. However. the naxi num | oad
is a design load, as defined in the paragraphs entitled “Design Loads” in
M L-A-8863, and the same limtations apply. The load shall be supported for
not |ess than 10 seconds, and the resulting permanent set shall not produce
| oose bearing cups, air |eakage, interference in critical running areas, or
make the wheel unsuitable for further service. The tire inflation pressure
shal | be the maxi mum design operating pressure for the condition being
simulated. For Navy aircraft intended for shipboard use, the wheel shall be
| oaded for this test condition through 1-1/2-inch dianeter cable or steel bar
that sinulates statically the wheel desiqgn landing |oad plus the |oad inposed
by rolling over or landing on a 1-1/2-inch dianeter cable. If a cable is
used, the specinen shall be at |east 3 feet long with ends secured to prevent
| ooseness. The wheel shall be |oaded perpendicular to the axle centerline.
At the conpletion of the above, the sane wheel and brake assenbly shall be
rolled a mninum of 5000 feet at the rated static load. It is permissible to
compensate tire inflation pressure for flywheel curvature. Distance for each
roll cycle shall be 300 feet mninmum

4.3.14 |oad test. The conbined |load test shall be Conbined radial-side
performed by applying the load to the wheel through a tire inflated to an
Initial pressure or the carrier design operating pressure. Air or water
inflation pressure nay be used. If the tire is filled with water, the water
shall be bled off during loading to approximate the sanme tire deflection that
would result if air inflation were used, and inflatton shall not exceed the
pressure at maximum tire deflection. Yield |loads shall be applied in both
I nboard and outboard directions on the same wheel and at the ground angle and
magni tude determined in accordance with applicable specifications. The
maxi num | imt conbined |oad horizontal and vertical |oads shall be furnished
to the procuring activity. The wheel and tire assenbly shall be nmounted on an
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axl e passing through the hub. The tests shall be conducted with bearing cups
cones and rollers installed. Strain gages and special coatings to determne
regi on of highest stress within the wheel may be used. The tire shall be
| oaded directly against a flat, nondeflecting surface so that the conbined
load is as ascertained above. The |oads shall be applied sinultaneously,
ei ther continuously or in increnents of approxinmately 10 percent of the
specified values. Readings shall be taken at suitable points on the wheel to
Indicate deflections and permanent sets. The required conbined |oad tests are
specified below. For the conbined load tests, it is permssible tolimt the
tire deflection to that deflection achieved under limt |oad conditions of
vertical and lateral |oads by use of load transfer blocks (saddle type) which
bear directly on wheel rim structure. Another alternative, where justifiable,
Is the use of tire inflation exceeding the aforenentioned val ues.

4.3.14.1 Yield conbined radial-side load test. The wheel shall support
the conponents of the yield conbined |oad applied consecutively at 0°, 90°,
180° and 270°, followed by two nore load applications at the 0°position.
Each | oad application shall be sustained for a mnimmof 10 seconds. The 0°
position shall be the nost critical load contact point which shall normally
include the valve hole. The 900 increments nmay be altered when structura
conditions dictate. The successive |oadings at the 0°position shall not
cause permanent set increments of increasing magnitude. There shall be no
yielding of the wheel such as would result in |oose bearing cups, air |eakage
through the wheel or past the wheel seal, or interference in any critica
clearance areas. Brake-type wheels shall be tested with the brake installed,
and it shall be determned that no interference exists. The bearing cups and
cones and rollers shall be used for this test. A tire and tube may be used
when testing a tubeless wheel only when it has been denonstrated that pressure
will be lost due to the inability of the tire bead to remain properly
positioned when under |oad.

4,3.14.2 Utimate conbined radial-side |load test. The ultimate conbined
| oad shall be applied at the 0° position of the same wheel on which the
respective yield combined |oad tests were performed. The ultimte |oad shal
be sustained for a mnimum of 10 seconds after which there shall be no cracks
in any area. The wheel shall be loaded in the nust critical direction. The
bearing cones may be replaced with conical bushings, but the cups shall be
used. The brake assenbly is to be renoved. Tubeless tire mountings may be
replaced with a tire and tube. Wth the side [oad conponent held constant or
allowed to proportionally Increase with the vertical load, the vertical |oad
shall be Increased until failure occurs.

4.3.15 Burst test. The burst test load shall be applied to the wheel by
means of hydrostatic pressure in the tire. A tire and tube may be used when
testing a tubeless tire wheel by adding the necessary valve hole to the test
article. \eels of land-based aircraft shall be tested to a burst pressure of
3.5 tines the rated tire pressure, at the rated static |oad of the wheel or
the burst strength of the tire, whichever is least. \Weels of carrier-based
aircraft shall be tested to 4.5 times the rated tire pressure or to the burst
strength of the tire, whichever is least. Helicopter wheels shall be tested
to a burst pressure producing not less than 3.0 times the axial |oad which
results fromthe tire pressure required for the static wheel load at the taxi
gross wei ght.
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4.3.16 Roll test. The roll test shall consist of a series of |andings
or a continuous roll of the wheel assenbly against a rotating flywheel to
conplete the roll test spectrumof Table Il for a total of 3000 miles.

4.3.16.1 Roll test criteria. Roll tests shall be perfornmed with tires
having the sanme size and ply rating as will be installed for aircraft usage.
Tubel ess tires shall be used when testing tubel ess wheels. Dynanoneter rol
test tire inflation pressure shall be the flat-surface inflation applicable to
the |oading condition inposed and corrected for flywheel curvature in
accordance with Figure 2. For each loading condition, the roll test tire
inflation pressure shall be constant based on tire dianeter. Al tire test

pressures, flywheel sizes and mileage shall be reported in the first article
test report. Roll tests shall be performed in accordance with the procedures

and conditions specified herein and shall not result in cracks or other
evidence of failure.

4.3.16.2 Thernmal conditioning. Prior to roll testing, all wheel and
brake assenblies and wheels utilizing shot peening, roll burnishing, or other
col d-wor ki ng processes shall have been subjected to thermal conditioning
equivalent to the cunulative tenperature-tine history resultin? from brake
heat dissipation experienced during the dynamc torque tests of 4.3.19 except
for the rejected takeoff condition. Thermal conditioning may be acconplished
by performing dynanic torque testing, by sinulation of the thermal distribu-
tion in the wheel utilizing a sinulated brake heat sink to produce the same
tenperat ures encountered during the dynamc torque testing, or by a suitable

oven heat soak.

4.3.16.3 Stress nmeasurement. Prior to or during the roll testlng t he
stresses to the bead seat or other areas affected by t%e tire shall be

measured on the roll test wheel or a separate wheel for each |oading condition
and for each test inflation pressure which is utilized. The stress neasure-

ments shall be reported in the first article test report.

4.3.16.4 Mninmum roll distance. The mninmm appiled |oading conditons
and roll distances shall be as specified in the roll test spectrum above.

a. Hel i copter wheels are not subject to the | oading conditions in
the roll test spectrum above unless specified in the aircraft
detail specification. Instead, helicopter wheels shall be

rolled 250 miles mnimumwth an applied radial |oad not |ess
than the static wheel reaction based on helicopter maxi mum tax

gross weight.

b. Beaching-gear wheels need not be roll tested.

4.3.16.5 Extended roll test. Wth approval of the procuring activity,
the roll to failure portion of this test may be concluded prior to failure

provided two times the required roll test distance has been obtained on the
test wheel. The first article test report shall be amended to include these

dat a.
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TABLE III. Roll test spectrum.

Tire
Inflation
Condition Load Distance Pressure
Straight Roll Rated Static Load 900 miles High 1/
Straight RolT | Rated Static Lload . 1 1770 miles Rated 2/
Inboard Yaw Maximum Design Gross KMeight 3/ | 150 miles Rated
Outboard Yaw Maximum Design Gross Weight 3/ 150 miles Rated
Cataputt 6/ -} Catapult Condition 4/ ‘ S0 mites S/ . High. |
| N | | | 3060 ﬁi]es 1/ | '

1/

2/

4/
5/

=4
.

High pressure shall be that required for carrier operation. This straight
roll high pressure shall revert to rated pressure for planes not designed

for carrier operations.

25 miles may be done at reduced tie bolt torque at 90 percent of the ‘
minimum recommended on the design drawing.

The radial and side load corresponding to a 0.25g turn at maximum design

gross weight shall be applied.

Catapult load condition shall be established by the airframe manufacturer.

May be more than one continuous roil provided the total is 30 miles. The
wheel speed and duration shall be as required for maximum tire l1ife. Rol
cycle distance shall be 300 feet minimum. The distance shall revert and
be added to straight roll (rated pressure) for planes not designed for
carrier operations.

—

Required for carrier-based airplane design only.

The wheel must be inspected at the conciusion of the 3000 miles by Zygio
and Eddy Current and found to be free of cracks or other evidence of
faflure. Tie bolt or bearing failure after the first 3000 mile portion of

the test has been completed will not be construed as wheel fafilure.
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4,.3.17 Static test. \Wen the static test |oads specified in the
spectfication or applicable draw ngs are not consistent with inposed |oads on
the aircraft, alternate |oads and test procedures may be worked out to the

satisfaction of the procuring activity.

4.3.18 Tubel ess wheel pressure test.

, 4.3.18.1 Static test. The tubeless tire and wheel assenbly shall be
inflated to a pressure of 1.5 tinmes the rated inflation pressure and i mersed
in water. The rate of |eakage, as evidenced by bubbles, shall not exceed four

bubbl es per second from the wheel

4.3.18.2 Diffusion test. The tubeless tire and wheel assenbly shall
hol d the nornmal inflation pressure for 24 hours with no greater pressure drop

than 5 pounds per square inch (psi). This test shall be perforned after the
tire growh has been stabitize in accordance with ML-T-5041.

4.3.18.3 Dynamc pressure test: The tuneless tire and wheel assenbly
shall be rolled under the |oad specified by the roll test (4.3.16) for 25
mles with no pressure drop greater than 5 percent of 8 psi. whichever is
less. Mleage accunul atd during this test may be used in conputing the tota
mleage in the roll test.

4.3.18.4 \Wheel first article approval Iimtation, \Weel designed and
first article approved for tubeless tire use, when used with conventional fire
and tube, shall require no further test except the custonmary nounting test.

, 4.3.19 Dynamc torque test, The number of stops and rates of decelera-
tion shall be” computed as specified in Section 3. The wheel and brake shal

successful ly conplete the test sequence defined in Table |, noting that the
45-5 test shall be conducted with a sequence of nine normal energy stops
(l'andpl ane | anding design gross weight), followed by one overload stop
(maxi mum | andi ng gross weight), and the sequence repeated five tines. During
this test, the brake assembly may not be disassenbled and the parts may not be
changed or removed. The fuse plugs shall not release until a mninum of one
mnute follow ng the RTO or turnaround test. The maxi mum speed of cooling air
for the 5 stop condition shall be 5 nph. The brake may only have the |ining
dust renoved by the use of an airhose or equivalent. \Wen the wheel assenbly
Is reinstalled, the brake rotating discs must be placed in the same position
and in the relationship with the other discsthat they were when the wheel was
removed. This is necessary to insure continued disc lining wear patterns.
After conpletion of the tests, all parts shall be cleaned and Inspected for
defects using aided inspection nethods, such as magnetic particle or dye
penetrant. No parts shall have cracked during this test to the extent of
conpromi sing the structural integrity during the 20, 45-5, or 100 stop
conditions. |If cracks or defects are present, an analysis shall be perforned
to determne the origin and cause of the defect and the potential effect of
continued service in the first article test report. Tires used for this test
shall be only production size tires. Tubeless tires shall be used when
testing tubel ess-wheels. The dynamic torque test shall be in accordance with

the follow ng procedure
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4,3.1?.1 Ki netic energy. Proper kinetic ener val ues shal |I_ be
determnned from appropriate calcul ations 1 n accordance w paragraph 3.3.7.1.

4.3.19.2 Flywheel weight. A flywheel weight that will give an inertia
equi val ent approxi mately equal to, but not I|ess than, the weight of aircraft
per brake shall be selected. |If the Method Il brake energy analysis is used
the flywheel inertia equival ent weight shall be as defined by Method I
analysis (see 3.3.7.1.2). (The inertial equivalent weight at the periphery of
any flywheel #s assumed equal to the weight of the flywheel multiplied by the
sqgare ff its radius of gyration and divided by the square of the flywhee
radi us

4.3.19.3 Flywheel speed. The flywheel speed at application of the brake
shal | be determ ned as that peripheral” speed which, under the chosen flywhee

weight, will give the required kinetic energy.

4.3.19.4 Procedure. The follow ng shall be acconplished bring the
flywheel to the proper velocity, land the test wheel apply the prescribed
| oad, apply brake pressure, and bring the test unit to a conplete stop. The
design specification will identify the required stop distance. The average
di stance for any five consecutive |andplans |anding weight stops shall be
equal to the correct distance for the test condition. Al stops which fall to
meet the mnimum required performance nmust be conpensated by a conparable.
increase in deceleration within the next five steps.

4.3.19.5 Data. During the dynamc torque test, the follow ng data shal
be recorded in the first article test report:

a. Height and description of wheel, brake, tire and tube used

b. Fl ywheel diameter, inertia equivalent, speeds and kinetic
ener gi es.

C. The test facility shall obtain tine tenperature relationships
of the follow ng components for the conditions noted and
present the data in the formal first article test report:

1. Hydraulic fluid.
2. Flywheel adjacent to the fuse plug (if incorporated).
3. Bead | edge above each brake

4.  Oher critical conponents

Tenmperature recordings should continue until the hottest
portion has cooled to 300°F. Tenperature limts of the bead

| edge shall be in accordance with 3.3.6.5 unless otherw se
defined in the applicable specification docunent. A mninum of
three design landing stops . two maxi mum | andi ng wei ght stops
and the critical one stop test, shall be conducted wi thout

accel erated cooling after conclusion of the stop. Accelerated
air cooling on other stops may be enployed after the

44



d.

@

Downloaded from http://www.everyspec.com

M L-W5013L

above-noted conponents have attained their peak tenperature.
Three additional |andidng stops shall be nonitored
wi t haccel erated cooling if used. Accelerated cooling
procedures used shall be described. Wen rolling fans are
used, the time of colling, tenperature of the cooling air, and
velocity at the test brake shall be noted in the test report.

VWeel | oad.

Brake operating pressure (or force) for each stop
Average dynam c torque for each stop

Stopping tine and distance for each stop.

Static torque information.

Fluid di splacement for new brake and brake worn to maxi num
all owabl e clearance at room tenperature for each wear condition.

Tangential -force at cirvunference of tire required to rotate
wheel, with brake pressure released to back pressure after

conpletion of every fifth stop

Time required for wheel, brake and tire assenbly, [|anded
agai nst flywheel, to stop flywheel froman initial |anding
speed of 30 nph. This observation should be nade after every
fifth stop, except that it may be omtted when no noticeable
brake drag is present.

Brake operating clearance prior to test and at |east four tines
during the test.

The thickness of the Iining of each of the lined discs and the
t hi ckness of each unlined disc at the beginning and at the end
of the nornmal energy stops (including 5 stop or overload

condi ctions where applicable}.

The number of stops to wearout shall be estimted by

cal cul ating the average wear per stop per lined disc per side
during the normal energy stops (4.3.19.5m and prorating this
wear rate to zero lining on the lined disc with the | east of
friction material remaining at the tinme of the measurenent
(before RTO test). This shall be an estimate of lining

wearout. If another performance paranmeter is nore critical
froman assenbly wearout point of view, this shall be used to
predict assenbly wearout. In either event, these data shall be

used for reliability calculations only.

The after stop to fuse plug release and energy |evel of stop.
Ability of tubeless tire wheels to retain air satisfactorily
under braking conditions.
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g. Any other information that will be assistance to ultimte
users of the wheel and brake assenbly.

4.3.19.6 Gscillograph. Oscillograph traces shall be made during the
dynam c torque test, recording the followng for each run for submission in
part, with the test report (4.3.7):
a. Fl ywheel velocity.
b. Test wheel velocity.
. Brake torque
d, Brake pressure at the brake port.

4.3.20 Spectrum dynam c torque test. An additional dynam c torque test
shal | be conducted on a different brake assenbly than used for the tests of
4.3.19. This test shall dublicate service type of energy input as specified

in Table I'l. The entire test shall be conducted wth the sanme inertia
equi val ent as used for the |andplane [anding design gross weight condition of
Table I. The data and reporting requirements of 4.3.19 shall apply. The test

sequence and the nunber of stops shall be subject to the approval of the
procuring activity.

4.3.20.1 Carbon brakes. Intersperesed in the dynamc torque test
spectrum the carbon heat sink, where installed, shall have sea water wetted

surfaces tests conducted.

4.3.21 Nornal energy dynamc torque test. The nornal ener%y dynam ¢
torque test shall consist of the braked stops performed in accordance with

Table | herein (45-5 or 100 stops as applicable). Static torque pulls shal

be conducted prior and subsequent to each of the stops noted by Table | to
denonstrate conpliance with 4.3.25 requirement. The tire bead seat tenpera-

ture shall not exceed 350°F as a result of brake heat devel oped during any

stop performed during the normal energy dynamic test. |f a deviation is taken
to the tenperature limts in 3.3.6.5 then a test must be conducted to verify
there is no tire degradation. The tire nmust be subjected to the 45-5 or 100
stops as applicable and after conpletion shall be inspected to determne no
degradation has occurred. The tire then shall be burst to confirmit meets

its specification requirenents.

4.3.21.1 Carbon heat sink., \Wen carbon heat sinks are installed, five
| andi ng design gross weight condition and one maxi mum | andi ng gross wei ght
condition stops for 45-5 stops or 10 |anding design gross weight condition
stops for 100 stops shall be conducted after spraying 2 liters of sea water or
equi val ent over the heat sink with the wheel renoved.

4.3.22 Carbon wet brake test. Following the RTOs perfornmed in Note 6 of
Table I, the follow ng RTO shall be performed on a carbon brake. A new brake

or brake reconditoned after conpletion of the RTOS in Note 6 of Table | (worn

to the equivalent or greater than the 45 and 5 stop or 100 stop condition of
Table I) shall be wetted with 2 liters of sea water and the brake subjected to
an RTO of Table |I for information only. The sea water shall be substitute
ocean water in accordance wth ASTM 01141-52
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4.3.23 Turnaround dynamc torque test. In the event a mssion turn-
around requirement is placed upon the total aircraft system a special brake
dynam ¢ torque test sequence shall be conducted denonstrating the required
capability. The test sequence shall be subject to the approval of the
government procuring activity.

4.3.24 Brake fusing level and thermal release dynamic torque tests.

4,3.24.1 Brake fusing |evel stop. Following a normal |anding at maxinum
field landing weight, the brakes shall be capable of decelerating the aircraft
down to taxi speed and then decelerating to zero. After applying brake
pressure for one mnute, the brakes shall not fuse or lock with wheels free to
roll for continued taxiing. Standard day conditions, no wind, and 0.3 tire
coefficient shall apply.

4.3.24.2 Thermal release dynamc_torque test. The thermal release
dynam ¢ torque test shall consist of a series of braked stops performed using
the test setup for the overload |anding condition of Table Il. By adjusting
brake application speed, The anount of kinetic energy absorbed by the whee
and brake unit shall be varied from stop to stop in a manner so as to
establish the mninum value of kinetic energy absorption which will result in
the wheel thermal plugs relieving the tire inflation pressure. The test
sequence shall be outlined in the test plan. These tests shall be performed
when the brake stack is near the maximum wear limt. The tenperature recorded
during these stops shall establish the relationship between brake kinetic
energy absorption and the tenperature of the tire bead seat, the axle and
anti-skid wheel speed sensor. Five nph auxiliary cooling air nmay be used for
this test. This test shall be for information only.

4,3.25 Static torque test. During the dynamc torque test, the brake
pressures required to develop static torque corresponding with the nmaxi mum
wheel load at 0.55 ground coefficient shall be determned under the follow ng
condi tions:

a Wth brake at room tenperature, approximately 70°F (21°Q).

b. Wth brake heated by a landplane landing design gross weight
energy stop and with static torque test applied as soon as
possible after conpletion of that stop.

C. At least 10 percent, at 50 percent approximtely, and again
after 90 percent of the nunber of stops required by Table |
If the brake is carbon, there shall be one additional wet
static torque test for each condition. (This test may be
conducted by applying a tangential force at the rolling radius
of the tire.) This test shall be done as part of dynamc
torque tests, 4.3.19. Data submtted shall be as listed in
4.3.19.5.

4.3.26 Taxi_and parking test. Wthin one mnute after conpleting a
normal condition braked stop performed in accordance with Table | herein, the
wheel brake assenbly shall be taxied at taxi speed for 10,000 feet mi ninum
Throughout the taxi, pressure not less than 110 percent of the maxi num steady
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state back pressure of the hydraulic operating system when Installed, shall

be maintained at the brake inlet port. \Wen the taxi is conpleted, maxi mum
parking hydraulic pressure shall be applied at the brake inlet port and main-
tained for at |east one hour. After at |east one hour has el apsed, pressure
at the brake inlet port shall be reduced to 110 percent of the maxi num steady
state back pressure. The brake shall be functionally operational after
conclusion of test and shall be capable of maxi num braking hydraulic pressure.

4.3.27 Structural torque test. The brake shall be actuated at tw ce the
nornal operating pressure, or force in the case of a mechanical brake, or the
maxi num safe operating pressure, whichever is higher. Tangential |oad shal
then be applied at the static load radius of the tire until the applied
tangential load equals 1.2 tines (1.0 for helicopters) the maxinmum rated
static load of the wheel. The friction surfaces of the brake nay be bolted or
clamped together or otherw se restrained to wthstand the required tangentia
load of 1.2 times (1.0 for helicopters) the maxinum rated static load of the
wheel . The wheel and brake shall withstand the structural torque test wthout
failure. Co-rotating nose-wheels shall also be tested to verify the
structural integrity of the co-rotating feature. The shall be subjected to a
tangential load of 1.2 times nmaxinmum rated |oad of the wheel applied at the
rolling radius of the tire. There shall be no evidence of failure as a result
of this test.

4.3.28 Pressue-torque response test. The pressure-torque response test
shal | be the bode and-step/ranp tests defined in 4.3.28.1 and 4.3.28.2. The The
testing shall be acconplished on the dynanoneter and shall be acconplished
early enough to be available for skid control systemtuning. Brake pressure
shal | be measured at the brake.

4.3.28.1 Bode plots Tests shall be conducted to construct bode
diagrans (anplitude ratios and phase angles versus frequency) for the brake
pressure/torque frequency response for the conditions defined bel ow
Amplitude ratio is defined as peak-to-peak output torque divided by the
peak-to-peak input brake pressure. The skid control valve shall be used for
pressure cycling with the hydraulic line lengths sinulating the actual air-
craft. Testing shall be acconplished on a brake which has a minmm of 10
break-in stops per 4.3.19 (or equivalent). The tests shall be conducted about
a mean pressure with the dynamc pressure cycling equal to 150 = 50 Psi
peak- peak at the test frequency. Wt brake tests shall be conducted for
carbon brakes only. Time between wetting and wet brake tests shall be
recorded. Wt test points may be combined to mnimze test tinme so long as
rubbing surfaces remain wet. Test frequencies, test velocities, and nean
pressures shall be selected so as to adequately define the brake frequency
response character tics. Dynanoneter inertia equivalent and heat sink
| oading rate (HP/in ) shall be approximately equal to the normal |anding
conditions of 4.3.109.

4,.3.28.2 _Step/ranp testing. Tests shall be conducted to define the
pressure versus torque response characteristics of the equipnment to step and
ramp inputs as defined below. The test conditions of 4.3.28.1 shall apply
except as nodified herein. Data shall be recorded in pressure/torque tine
histories. Input pressure steps/ranps and tesst velocities shall be selected
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to adequately define the brake response to steps and ranps. Testing shal
include tests at three brake tenperatures ranging from anbient to norna
| anding condition brake tenperatures.

4.3.29 Endurance. The hydraulic brake shall be subjected to 100, 000
cycles (50,000 for helicopters) of application and release of pressure equa
to normal operating pressure and 5000 cycles (2500 for helicopters) at a
pressure equivalent to the maximum operating pressure. This test shall be
conducted using a mninum clearance equivalent to the maxi mum clearance
al | owabl e between adjustnents. The first portion of the test may be divided
into four parts so that 25,000 cycles (12,500 for helicopters) may be applied
at each of four positions of brake piston travel conformng to 25 percent, 50
percent, 75 percent and 100 percent travel, respectively. The rate of cycling
shal |l be not greater than 30 cycles per mnute. During and at conclusion of
the test, the |eakage rate shall be limted as specified in 4.3.31.2 and there
shall be no evidence of other malfunction. Alternate endurance tests may be
used upon witten authorization of the procuring activity.

4.3.29.1 lnpulse cycling. The brake assenbly shall be subject to
200,000 inpulse cycles from 250 psi to 1.5 times the normal system s pressure
(or braking pressure) to 250 psi. Cycling may be conducted at the maxi num
rate consistent with achieving the required pressure levels and ensuring the
pistons return to their rest position after each pressure cycle. The cycles
shall be divided into four parts so that an equal nunber of cycles my be
applied at each of the four positions of brake piston travel conformng to
25% 50% 75% and 100% respectively. There shall be no deformation or
structural failure of the brake assenbly.

4,3.30 Extrene tenperature test.

4.3.30.1 Aging and heat test. The brake, filled with operating fluid,
shal| be subjected to a tenperature of 160°F (71°C) for AN seals, 225°F
(107°C) for MS seals or better, or higher tenperature as required by the
particul ar application other than energy overload conditions for 7 days. Wth
the brake and operating fluid being maintained at this tenperature, the brake
shall be cycled 1000 times at normal operating pressure followed |mediately
by 25 cycles at maxi num operating pressure. Leakage rate shall be limted as
specified in 4.3.31.2. \Were warranted, deviation fromthe aging tenperature
and the time specified above nay be granted upon presentation of substan-
tiating data to the activity responsible for approval

4.3.30.2 Cold test. Upon conpletion of the aging and heat test
(4.3.31.1), the brake, filled with operating fluid under atnospheric pressure,
shal | be subjected to a tenperature of -65°F (-54°C) for a period of 72
hours. There shall be no |eakage during this period. Wth the brake and
operating fluid being maintained at this tenperature, the brake shall be
cycled 25 tinmes at normal operating pressure followed inmediately by five
cycles at maxinum operating pressure. The brake clearance shall be checked
between each cycle at maxi num operating pressure to insure that the brake
rel eases conpletely. The tine required for the brake to release conpletely
shall be noted. Leakage rate shall be limted as specified in 4.3.31.2. Upon
conpletion of the cold test, the brake shall satisfactorily pass the |eakage
test (see 4.3.31).
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4.3.31 Functional and |eakage test. Functional and |eakage test shall
be in accordance with 4.3.31.1 and 4.3.31.2. Each conplete brake submtted
for acceptance under contract shall be tested with fluid conpatible with that
specified for use on the aircraft. Alternate actuation nmedia and processes
may be used upon witten authorization of the procuring activity. Each
conpl eted brake submtted for acceptance under contract shall be subjected to
a functional test for which witten approval of the procedure has been
received fromthe procuring activity. First article tests (4.3.31.1 and
4,3.31.2) shall be done after performng the tests in 4.3.30.2. The brake
shal | be tested with hydraulic fluid for which the brake was designed.

4.3.31.1 Static_|eakage test. The brake shall be parked for a period of
5 mnutes with an applied operating pressure equal to 1-1/2 times (1.0 for
hel i copters) the maxi num oparating pressure. The brake shall then be parked
for a period of 5 mnutes with an applied pressure of 5 psi. There shall be
no nmeasurabl e | eakage (Il ess than one drop) or permanent set during these
tests. Deflection and pernmanent set neasurenments are not required for
acceptance tests (see 4.4.6).

4.3,31.2 Dynami c_|eakage test. _The brake shall be subjected to 25
cycles of the application and release of nmaxinmum operating pressure. Leakage

at static seals shall not exceed a trace. Leakage at noving seals shall not
exceed one drop of fluid per each 3 inches of peripheral seal |ength.

. 4.3.32 Static pressure test. The brake shall be parked for a period of
5 mnutes wth an applied operating pressure equal to twce the maxinum
operating pressure. The test shall be conducted with Iinings having a
t hi ckness conparable to the maxi num perm ssible wear. There shall be no
| eakage or failure during this test. Pressure shall then be increased until

failure occurs and the ultimte pressure shall be recorded.

4.3.33 Piston stops, and proof pressure-test. The piston stops and brake
housing for carbon heat sinks shall denonstrate their ability to wthstand one
and one-half times the maxi mum operating pressure for 5 mnutes wthout the
brake discs installed. No deformation or performance degradation shall result

4.3.34 Anti-skid conpatibility testing. Dynanoneter testing shall be
conducted to determne the conpatibility of the anti-sktd system when
installed and the brake designed to this specification. As a m ninum
dynanonet er stops shall be run sinulating wet and dry brake stack condition
wet and dry runway condition at both |anding speed and one-hal f |anding
speed. Simulate aircraft hydraulic system Run tests at high psi/sec
application rate. The tests shall denonstrate full brake torque control for
maxi num runway friction under all conditions. A test plan nust be coordinated
with and be approved by the procuring activity before start of testing.

4,3.35 Anti-spin braking test. A wheel, brake and tire assenmbly shal
be spun up to design |anding speed, then unlanded and imediately apply the
brake to stop the wheel. The onset pressure rise rate shall be the maxinum
designed for the system The pressure shall be the maxi mum that can occur
during the sequence of landing and takeoff. There shall be no permanent
deformation or evidence of structural failure.
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4.3.36 Brake return pressure. Tests shall be conducted before and after
the endurance test (4.3.29) to determne the mnimum hydraulic pressure, or
force in the case of mechanical brakes, to bring the braking surfaces into
contact. Tests shall |ikew se be conducted to deteg-mne the mninum pressure
or force at which the braking surfaces disengage on rel ease of pressure. The
tests shall be conducted with the brake mounted on the torque flange of a
horizontal axle with the wheel assembled. The braking surfaces shall dis-
engage on release of pressure at all pressures below that specified on the

appl i cabl e design draw ng.

4.3.37 Service test, The right isreserved to require suitable service
tests of wheels, brakes or wheel -brake assenblies prior to granting of first
article approval. This test will consist of a series of flight tests or taxi
tests with the equipnent Installed on the aircraft for which it was designed.

4.3.38 Maintainablility demonstration. The contractor shall conduct a
maintainability demonstration in accordance with this specification. The
demonstration shall consist of a minimum of three disassembltes and
reassemblies of -the wheel assembly ‘and brake assembly with the average time
serving to determine compliance with the reguirements of paragraph 3.3.15.1.2.

4.3.39 Reliabiiity demonstration test. The 3000 mile roll test of
paragraph 4.3.16 shall satisfy this requirement.

4.3.40 Disposition of test sample(s). The equi pment tested shall be
kept intact by the contractor until first article approval has been granted by

the procuring activity. Disposition of the test sanples shall be provided
with first article test report approval

4.3.41 Extrene tenperature clearance analysis ~ The first article test
procedure shall include a dimensional analysis proving that adequate clearance
I's available for all parts having relative notion at both tenperature extremes
under the nost adverse dinensional combinations. This analysis shall be
prepared so as to satisfy the adverse tolerance conditions and test fluid
selection of ML-H 8775

4.4 Acceptance tests. Acceptance tests shall consist of (a) tests of
materials arid parts, (b) tests of wheel assenbles, and (c) tests of brake

assenbl i es.

4.4.1 Responsibility. Acceptance tests shall be the responsibility of
the contractor. Prior to delivery of all equipnment, the contractor sha
subj ect the equi pnment submitted for acceptance under this contract to the
i nspections and tests performed in accordance with contractor prepared test

procedures as approved qy procuring activity. A test shall be Included to
test each individual self adjuster to contractor’s established quality contro

push/ pul | -through-force limts to insure trouble-free operational service
usage.

4,4.2 Acceptance test procedures. Acceptance tests shall be performed
to verify that equipment supplied under the contract meet the requirements

specified in Section 3, and are equivalent to the first article test equi pment
in all respects, including design, construction, workmanship, test,
performance, and
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quality. Acceptance or approval of material during the course of manufacture|
shall not be construed as a guarantee of its acceptance in the finished
product. Al equipments shall have satisfactorily passed the applicable
acceptance tests prior to delivery, No deliverable equipment shall have
accrued nore than 6 percent of its operating life (including all test and

checkout time) when received by the procuring activity. If, during testing, 6

percent of the useful life of alimted |ife itemis exceeded {based on the
previously established replacement schedule) those itens nust be replaced

prior to shipment to the procuring activity and a final functional performance

check per paragraph 4.4 must be satisfactorily conpleted. Evidence-of
non-conpl i ance with the above shall constitute cause for rejection. For
non-conpl yi ng equi pnent al ready accepted, It shall be the obligation of the
contractor to designate the necessary corrections and incorporate themafter

approval by the procuring activity.

4.4.3 Tests of materials and parts. Materials and parts used in the
manuf acture of wheels and brakes shall be subjected to the following tests

4.4.3.1 Examnation af product. Conduct exami nation of product as
detailed in 4.3.09.

4.4.3.2 Materials test. Conduct tests detailed in 4.3.10.”

4.4.4 Tests of wheel assenblies. Tests of wheel assenblies shall
consi st of Individual and sanpling tests.

~4.4.4.1 Individual tests. Each conpleted wheel assenbly shall be
subj ected to the examnation of product (see 4.3.9).

. 4.4.4,2 Sanpling tests.  Weels shall be selected at random and
Inspected for runout as specified in the radial and lateral runout test (see

4.3.12) and for wheel pressure retention, where applicable, as specified in
4,3.11

. 4.4.5 Tests of brake assenblies. Each conpleted brake shall be
subjected to the followng individual tests:

4.4.5 1 Exanination of components. Each wheel and brake conmponent shall
be carefully examined to é%ternlne coﬁ?ornance to this specification with
respect to material, workmanship, finish, dinmensions, construction, surface
conditions and marking. Non-destructive testing shall be acconplished in
accordance with ML-1-6870.

4.4.5.2 Functional and_|eakage test. Each conplete brake submtted for
acceptance shall be tested with fluid conpatible with that specified for use
on the aircraft. Aternate actuation nmedia and processes may be used upon
witten authorization of the procuring activity. Each conpleted brake
submtted for acceptance shall be subjected to a functional test for which
witten approval of the procedure has been received fromthe procuring
activity. The brake shall be tested with hydraulic fluid for which the brake

was designed
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4.4.5.2.1 Static leakage test. The brake shall be parked for a period
of 5 minutes with an appliied operating pressurs equal to 1-1/2 times (1.0 for
helicopters) the maximum operating pressure. The brake shall then be parked
for a period of 5 minutes with an applied pressure of 5§ psi. There shall be
no measurable leakage (less than one drop) or permanent set during these
tests. Deflection and pernanent set-measurements are not requireﬁ :

4.4.5.2.2 Q!ﬂimlﬁ_liskagg_xgii. The brake shall be subjacted to 25
cycles of the application and release of maximum operating pressure. Leakage
at static seals shall not exceed a trace. Leakage at moving seals shall not
exceed one drop of fluid per each 3 inches of peripheral seal length.

4.4.5.3 (Carbon heat sink test criteria. WKhen carbon heat sink is used,
the tests shall include the primary configuration carbon heat sink material
consistency tests to assure uniformity in friction, wear, oxidation, density,
strength, flexibility, etc., compared to the material initially qualified.
Representa- tive samples from each manufacturing material lot or batch shall
be submitted to tests similar to tests performed on the qua1¥ficat!on material

samples.

4.4.6 Fluids. Acceptance tests shall be conducted with fluids
conpatible with the seals, seal lubricants and design operating nmedia. Upon
conpletion of the tests, the excess fluid shall be drained, but a
corrosion-preventive filmof conpatible oil or fluid shall be allowed to
remain in the cylinders. (WARNING In pneumatic conponents, do not use a
material conducive to a “diesel explosion" hazard.) The cylinder shall then
be suitably capped to prevent |eakage 9f the preservative nedia.

4.5 Equiprent_failure. Should a failure occur during any of the
acceptance or special tests specified herein, the follow ng action shall be

t aken:

a. | medi ately notify the procuring activity is representative

b. Prepare a nmal function report noting suspected cause and submit
to procuring activity.

Cc. Determine the cause of failure

d. Determne If the failure is a recurring manufacturing problem
or design deficiency.

e. Submt analysis to the procuring activity.

f. Submt to the procuring activity for approval the proposed
corrective action intended to reduce the possibility of the

same failure(s) recurring.

4.5.1 Corrective validation. \Wen a failure occurs during the
Acceptance Tests, the proposed-corrective action shall include a test to check
all equipment for the noted non-conformance unti it has been determ ned that

the defect has been satisfactorily corrected.
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4.6 Simlarity. Wwerever adequate factual data exists denmonstrating
simlarity of design and requirements, this data shall be utilized to mnimze
the test program (see 3.3.13).

4.7 Rejection and retest. Equi pment which has been rejected nmay be
reworked or have parts replaced to correct the defects and be resubmtted for
acce[tante/ Before resubmttal, full particulars concerning previous
rejection and the action taken to correct the defects found in the origina
shal | be furnished to the procuring activity for approval. After corrections
have been made, all tests deamed necessary by the procuring activiity shall be
repeated.

4.7.1 Defects in itens already accepted. Wen investigation of a test
failure indicates that like defects exist or could exist or could exist in items already
accepted, the contractor shall so advise the procuring activity, designate the
necessary corrective action(s), and incorporate themafter approval by the
procuring activity.

4.8 Conformace to test sanples. It is to be understood that wheel or
brake assenblies supplied under contract shall be identical to or conpletely

i nterchangeable with sanples tested and found satisfactory, except that:

a. M nor changes in drawings, parts or materials may be made
wi thout prior approval of the procuring activity, provided they
do not adversely affect the strength, performance, inter-
changeability, weight, or material physical properties of the
part or assenbly. Notice of such changes should be submtted
to the government inspector for information. The right is
reserved to disapprove any such changes which are considered to
adversely affect the above-nentioned characteristics.

b.  Qher changes for first article sanples should not be made
wi thout prior approval of the procuring activity.

5.  PACKAG NG

5.1 Preservation and packaging. Preservati nd packaging of wheel and
brake assembles shall ge evel A a%d C, as spec%??ea ?s e 6.%5.9

5.1.1 Level A

5.1.1.1 Weel assenbly pakcaging. Each wheel assenbly shall be. cleaned,
preserved and packaged in accordance wth ML-P-116, Method I, utilizing

preservation conpounds P-2 or P-6 on all exposed netal surfaces susceptible to
corrosive deterioration

5.1.1.1.1 Bearing preparation and lubrication. Al antifriction bearing
parts and retainer parts which are not pressed Into operating position prior

to assenbly shall be thoroughly cleansed, then packed with grease specified in
3.3.8.1.6 to protect the item against corrosion in storage. The installed
conponents shall be ready for operation without additional cleaning or

greasing. The cones assenbled in place shall be secured therein by hub caps
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or grease retainers. The retaining conponents shall be free of all contam na-
tion and noisture. Each assenbled bearing shall be covered on both sides by
moi sture inpervious closures or seals. \Wenever applicable, chenically
neutral, greaseproof barrier material conforming to ML-B-121, G ade A shal

be used in direct contact with the bearing. \Were both bearing hubs are
joined in lieu of other interior closures or seals, the entire hub cavity may
be fitted with cellulosic wadding conformng to PPP-C-543, Type Il, Oass A or
B, wapped or bagged within chemcally neutral greaseproof paper. The
greaseproof side of the paper shall always be exposed to the grease.

5.1.1.1.2 Packing of Weel assenbly. The cl eaning, preservation
greasing, assenbly and sealing of the bearings of the wheels shall be done in
succession with a mninum of delay. The possibility of contam nation of the
wheel conponents shall be concluded during these operations. Were excessive
motion of the cone mght break the bearing seal, plywood or fiberboard shal

be used to supplenent blocking of the bearing seal. The blocking and hub caps
shal | be securely attached to the wheel by any suitable mechanical neans.

Each preserved wheel shall be packed within a fiberboard container conform ng
to PPP-B-636, Type CF, Cass donestic. The container shall be sealed in
accordance with the instructions in the appendix thereto. \Weels in excess of
90 pounds, preserved and wapped as specified, shall be packed directly into
shi pping containers.

5.2.1.2 Brake assenbly.

5.2.1.2.1 Piston-actuatoed type. Each brake assenbly shall be cleaned
preserved and packaged in accordance with ML-P-116, Method I, utilizing P-2
and P-6 preservative compounds on all external metal surfaces which are
susceptible to corrosive deterioration. Preventive neasures shall be
instituted to preclude the preservative conpounds fromconing in contact with
the braking surfaces. Each brake assenbly shall be wapped in chenically
neutral, greaseproof barrier material conformng to ML-B-121 (or barrier
material of equivalent protective value) and secured with pressure sensitive
tape conformng to PPP-T-60 or PPP-T-76. The greaseproof side of the barrier
material shall be exposed to the greased surfaces of the item Each brake
assenbly shall then be unit packaged with a fiberboard container confornming to
PPP-B- 636, Type CF, Cass donestic. The container shall be sealed in
accordance with the instructions in the appendix thereof. Piston-actuated
brake assenbles in excess of 90 pounds, preserved and w apped as specified,
shal | be packed directly into shipping containers.

5.2.1.2.2 Expander tube actuated RXEe' Each brake assenbly shall be
cl eaned and packaged in accordance with -P-116, Method IIl. The "nozzle

inlet shall be suitably plugged or capped to prevent the entry of foreign
matter. The brake assenbly shall be wapped with a chemically neutral barrier
material conformng to ML-B-121 (or barrier material of equivalent protective
value) and secured with pressure sensitive tape confornming to PPP-T-60 or
PPP-T-76. Each brake assenbly shall be unit packaged within a fiberboard
container conformng to PPP-B-636, Type CF, Cass donmestic. The container
shal | be sealed in accordance with the instructions in the appendix thereof.
Expander tube brake assenmbles in excess of 90 pounds, preserved and w apped
as specified, shall be packed directly Into shipping containers.
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5.2.2 Level C Preservation and packaging shall be such as to afford
protection and prevent deterioration or damage, to a degree which is adequate
but not in excess, during shipnment under normal environnental conditions and

conmercial nodes of transportation

5.3 Packing. Packing shall be Level A, B or Cin accordance with
M L- STD- 2073 (see 6.2).

5.4 Marking. |Interior packages and exterior shipping containers shal
be marked in accordance with ML-STD-129. Marking of unit and shipping
containers shall include the date of manufacture.

6. NOTES

(This section contains Information of a general or explanatory nature that may
be helpful, but is not mandatory.)

6.1 Intended use. This specification is intended for use by wheel and
brake manufacturers in the design, fabrication and testing of wheels and
brakes for mlitary aircraft (GFE). This specification is also intended as a
guide for airframe manufacturers to prepare procurement docunents for
contractor-furnished wheel and brake equi pment (CFE).

6.2 Odering data

6.2.1 Acguisition requirenments. Acquisition docunents nust specify the
fol | owi ng:

a. Title, nunber and date of this specification

b. ssue of DODISS to be cited in the solicitation, and if
required, the specific issue of individual docunments referenced
(see 2.1.1).

C. When applicable, the part numbers, size and materials of wheels
and brakes to be furnished.

d. VWhet her the assenbles are for anphibious or beaching gear

e Whet her or not the wheel is a tubeless, tube type, or
convertible wheel; whether wheel seal and valve assenbly are to
be furnished (see 3.3.8.1.1).

f. Qperational service life (see 3.3.14.1).

g. Design proposal draw ngs should be submitted for engineering
approval prior to contract awards and Interface conponent

drawi ngs 60 days after approval of design proposal draw ngs
(see 3.3.24).
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h. The number and specific assenbly(ies) conprising the first
article test sanples and where they shoul d be sent, the
activity responsible for testing, and instructions concerning
the submittal of the test reports (see 4.3.2, 4.3.6 and
4.3.7). The schedul e shall be:

Ltem Submittal Time

Test procedures docunent 45 days prior to first article test. Govern-
ment will respond in 30 days. Tests to start
in 45 days or on receipt of approval. which-
ever is earlier.

First article test report 60 days after completion of tests. Govern-
ment will respond in 30 days.

Stress and thernal analysis 90 days after approval of first article test
report.

I nterim progress report If the first article tests extend beyond 45

cal endar days fromthe start, an interim
progress report shoul d be published and every
30 days that the test effort Continues.

Extended roll test data report 180 days after receipt of approval of the

m

n.

original test report (or as approved by the
procuring activity).

Subni ssion of data (see 6.2.2).

Special tire pressure for shipboard operations (see 4.3.13).
Special radial |oad angle (see 4.3.13.3).

Nunber of |andings for service life spectrum (Table I, Note A).
Level of preservation, packaging and packing (see 5.1).

Carbon heat stock refurbishment plan (see 3.3.8.2.9.2).

6.2.2 Data requirenents. \Wen this specification is used in an .
acqui sition which incorporates a DD Form 1423, Contract Data Requirements List

(CDRL), the data requirements identified below shall be devel oped as specified
by an approved Data Item Description (DD Form 1664) and delivered in

accordance with the approved CDRL incorporated into the contract. Wen the
provi sions of DAR 7-104.9(n)(2) are invoked and the DD Form 1423 |Is not used,
the data specified below shall be delivered by the contractor in accordance
with the contract or purchase order requirements. Deliverable data required
by this specification is cited in the follow ng paragraphs:
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(Cbﬁies of data item descriptions required by the contractors in connection
with specific acquisition functions should be obtained fromthe Naval Publica-
tions and Forms Center or as directed by the contracting officer.)

6.3 First article Wen a first article is required for inspection and
approval (see 3.1, 4.2 and 6.2).

6.4 Definitions.

6.4.1 Design_drawi ngs. The ternms specification control draw ng” or
“applicable design drawing” referred to in this specification will be
interpreted as meaning the design drawi ng prepared by and available fromthe
contractor

6.4.2 Failure. A failure is the inability of the equipnment to perform
its required function within the specified conditions for a specified duration.

6.4.3 RTO. Rejected take-off

6.4.4 Mles. Statute mles.

6.4.5 Cdarification of termgolgy. The followng terns shall be read
as if followed by the phrase "in accordance with all requirements of this
specification:

a. Qperate.
b. Operating.
c. Operation.

6.4.6 Normal operating pressure. Normal operating pressure wll be
Interpreted as neaning that pressure, or mechanical force in the case of

nechani cal brakes, required to produce an aircraft deceleration in accordance
with the procurement docunent, as determ ned by an average of pressure
measurenments in |andpl ane | anding design gross weight tests specified in
4.3.19

_ 6.4.7 Normal parking pressure. Normal parking pressure will be
interpreted as neaning that pressure, or mechanical force in the case of

mechani cal brakes, required to |ock the wheel at a |oad equal to the rated
static load specified for the wheel on the applicable design draw ng, assum ng
a coefficient of friction of 0.31 between the tire and the ground.

6.4.8 Mninum operating pressure. Mxinum operating pressure will be
Interpreted as neaning that pressure, or nechanical force in the case of

mechani cal brakes, required to |ock the wheel at a load equal to the rated
static load specified on the applicable design drawi ng, assumng a coefficient
of friction of 0.55 between the tire and the ground or the maxinum pressure
required to conduct the specified dynamc torque test, whichever is greater.
For helicopters, the maximum operating pressure is the pressure required to
hol d the helicopter on a 20° slope, or as otherw se specified, or the maxi num
pressure required to conduct the specified dynamc torque tests, whichever is
the greater.

61



" Downloaded from http://www.everyspec.com

M L-W5013L
6.4.9 \eights and speeds. The weight conditions specified in Table | .
and related speeds are defined in the ML-A-8860 series.

6.4.10 Loads. For the purpose of load testing, the follow ng
definitions wll apply:

a. Limt load: The maxinmum |oad anticipated in all normal
conditions of operation as determned by the procuring
activity. It shall be not less than the | oad determned by

utilizing ML-A-8860 series specifications.
6. Yigld load: 1.15 times the limt |[oad.
. Design ultimate load: 1.5 times the limt |oad.

d. Design landing loads will be as determned by the procuring
activity in accordance with the load conditions of ML-A-8863.

6.5 International agreenent. Certain provisions, identified by
3.3.8.1.1 and 3.3.8.1.8 of this specification, are the subject of inter-
national standardization agreements ASCC 17/6, ASCC 17/14, and STANAG 3209.
Wien anendnent, revision or cancellation of this specification is proposed
that will nodify the international agreement concerned, the preparing activity
will take appropriate action through international standardization channels,
including departnental standardization offices, to change the agreement or
make ot her appropriate accommodati ons. .

6.6 Subject term (kyword) listing.

Decks, flight

Gear, landing
Interface, platform
Systens, |anding
Tires

6.7 Changes from preVious issue The margins of this specification are

tions, corrections, deletions) fromthe previous issue were nade. This was
done as a convenience only and the government assunes no liability whatsoever
for any inaccuracies in these notations. Bidders and contractors are
cautioned to evaluate the requirenents of this docunment based on the content
Irrespective of the marginal notations and relationships to the last previous

i sSue.

Cust odi an: Preparing Activity:
Navy - AS ~ Navy - AS
Arny - AV Project No. 1630-0340

Air Force - 99

Review activities:
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