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WHEELS AND BRAKES tssuod 8/1/50
MINIMUM REQUIREMENTS FOR CIVIL ATRCRAFT APPLICATIONS Revised 2/1/59

1. PURPQOSE: To specify minimum requirements for aircraft wheels and brakes for
civil aircraft applications.

2. SCOPE: This specification covers minimum requirements for wheels and brakes
in a range of sizes to accommodate the standard sizes and types of tires.

3+ GENERAL REQUIREMENTS :

3.1 Materfials and Workmanship:

3.1.1 Matprials: Materials shall be suitable for the purpose iptended. All
metlals used in the construction of wheels and brakes;'shalll be corrosion resis-
tant unless smitably plated or treated to resist.corrosion during stocking
and normal service life. The use of dissimilar‘metals, eppecially brass,
copper, or steel in contact with aluminum, magnesium, or plloys thereof,
shalll be avoided where practicable.

3.1.2 Workmanship: The workmanship and finish-shall be in accopdance with high

grade aircraft wheel and brake manufa¢turing practices.

3.2 Identfification: Each wheel and each brake assemhly shall be plainly marked
as folllows, and as applicable, inlaccordance with thé ratinpgs selected:
Wheel Brake

(a) 3ize
(b) Serial nunber-and date of manufacture E x
(¢) Mamufacturer's name and drawing number X

Markings shall be of such character that they will not be opliterated or
effacled as a resultof service usage.

e DETAIL| REQUIREMENTS :

4.1 Desi

Lelel Br id: i i Lested to operate
with hydraulic brake fluid or oil specified for the airplane on which the
brakes are used.

Lbel.2 Lubricant Retainers: Suitable retainers shall be provided to prevent
lubricant from reaching the braking surface and to prevent foreign matter
from entering the bearings.

L.1s3 Removable Flanges: All removable flanges shall be assembled onto the
wheel in a manner that will prevent the removable flanpge and its retaining
device from leaving the wheel if a tire should deflate while the wheel is
rolling.

beloslt Adjustment: When necessary to insure safe nerformance, the brake mechanism
shall be eouipped with suitable adjustment devices. '

Copyright 1959 by Soclety of Automotive Engineers. Inc. Printed In U. 8. A.
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L.2 Amphibian Armiicatiens:

L.2.,1 Water Seal: Provision shall be made to seal the wheels of armphibious
aircraft to prevert entrance of water intc the wheel bearings or other
rortions of the wheel or brake where the presence of water might be
detrimental. Unsealed brake assemblies will be permitted if all exposed
materials therein are corrosion resistant, or if the design is such that
brake action and service life will not be impaired by the presence of sea
water or fresh water.

Le2 Constructfon:

4.3.1 Radiopraphic Control: Castings shall be produced under fadiographic control
when a mew foundry source is established, when new size, er shape castings
are mad¢, or when a change is made in foundry technique. All pubsequent
inspection of production castings shall require inspection per{ ARP 586,

Castingg: Castings shall be of high quality, .clean, sound, and free from
blowhol¢s, porosity, or surface defects caused by inclusions, fexcept that
loose sdnd or entrapped gases may be allowed'when the serviceapility

of the qasting has not been inpaired.

Lhe3.3 Fergingg: Torgings shall be of uniform condition, frec from bllisters,
fins, f(lds, seams, laps, cracks, sepreration, and other defecgks. If
strength and serv1ceability sre mot impaired, imperfecticns may be removed.

L.3.L Rim Surfaces: The surface pf the rim between bead seats shall|be free from
defects [which will be injuricus to the inner tube. Holes which extend
through [a rim shall be drilled out and filled with & flush pluf. Sther
depressions in rim or bead seatc which mirht injure the tube of casing
shall bg filled with'a’hard surface permanent filler before applying the
primer doat.

be3.5 Him Joints: Jeoints in the rim surface and joints between rim surfaces and
dermountgble langes shall be smooth, clecse-fittine, and non-infjurious to
the inngr-tube while mounting the tire, or while in service.

3.6 Rivets and Bolts: When rivets are used, they shall be well hezded over,
and rivets. or bolts coming in contact w1th the casing or tube shall be
smeoth enough not to damage the tube or casing during normal operation,

Le.3.7 Bolts and Studs: When bolts and studs are used for fastening topether sec-
tions of a wheel, the length of the threads for the nut e¥+tending inte
ard bearing acalnst *re secticens shall be held to a mininum; and there
shall be sufficient unthreaded vezring ares %o carry the reaunired load.

|
lisli Protective Treatment: '

L.hel Steel Parts: Wherever possible all steel narts, exceot braking surfaces
and those parts fabricated from corrosion resistant steel, shall be
cadmium plated or zinc olated. Where cadmium or zinc rlating cannot be
applied, the surface shall be thorourhly clesned and suitably nrotected
from corrosion.
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Lholie? Aluminum Parts: All aluminum alloy parts shall be anodized or have
equivalent protection from corrosion.

Lolle3 Mapnesium Parts: All magresium alloy parts shall receive a suitable,
dichromate treatment or have equivalent protection from corrosion.

L.y Bearing and Braking Surface: The bearings and braking surfaces shall
be protected during the application of finish to the wheels and brakes.

Lh.lle® Operating Cylinders: Prior to inspection tests, the cylinders shall be
’ Suitabtyreteanedt—toremove—aitmetat partictes—anrd—other Loreign matter.
Thd cylinder ports shall be suitably capped to preventiéntrance of foreign
matiter.

Se QUALIF[ICATION THESTS:

5.1 Ratiﬂgs: Each aesign of wheel or wheel-brake shall have the following
ratings as applicable.

Maximum Static Load in 1bs.
Meximum Limit Load in 1lbs.
Maximum Kinetic Energy Capacity in ft-1bs at Design| Landing Weight,
so " Minimum Stalling Speed in MFH, (not applicable to Mpthod II analysis
per paragraph 5.L.7.1(b).

[}

€.2 Tests| Required: Except as qualified by 5.2, the ratines fop wheel-bruke
assenblies shall be substantiated by the following tests as|aprlicable.

(a) [Wheel loads, Table I
(b) Prake CapacitysTable IT

53 Excentions - as._hoted:

(a) [fail wheels need not be roll tested.

S Test Methods:

5.1e1 Radial Load Test: This test shall ceonsist of the application of a load
equally on both sides of the wheel, to a straight axle passing through
the hub, with the tire restrained against a flat non-deflecting surfsce
so that the point of application of the resisting force is centered
in the most critical location. In applying this load, the tire may be
inflated with water to the specified pressure and the water gradually
bled out as the load is increased so that the pressure in the completely
deflected tire will equal that of the completely deflected air-inflated
tire. A wheel being tested for use with tubeiess tire may use conventional
tire and tube for test under pararraph (b).
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(a) A maximum radial 1imit load shall be determined by test by loading
the wheel assembly to the yield radial load for three separate
applications at the same point on the wheel. Successive loadings

¢ shall not cause radial permanent set increments of increasing
magnitude, and permanent set increment caused by the third loading
shall not exceed 5% of the total deflection under that load. De-
flections and permanent set readings shall be taken at a sultable
point on the wheel to indicate deflections of the wheel rim at the
bead seat.

The wheel manufacturer shall select the limit load for which the
wheel assenbly will be rated.

(v) After determining the maximum radial limit load, the load shall then
bel increased to at least the ultimate load. The wheel shall sup-
port the ultimate load for at least three sedonds without failure.

5.4.2 Side Lopd Test: This test shall consist of the application of a load to
the critical side of the wheel in a direction parallel to the|axis of the
wheel hpb, to the side of the tire casing by means of a block |which
shall cpver an arc of not more than 60 degrees and whose centzoid shall |
fall on|a point midway between the rimflange 0.D. and the nominal tire 0.D.

In applying this load, the wheel shall be restrained only by the axle.
The tirg may be inflated with wateér to any pressure, not excedding the
burst test pressure, necessary to accomplish the test. A whegl being
tested for any use with tub€less tire may use conventional tine and tube
for test under paragraph, (b).

(a) A pide 1limit load of at least LOF of the maximum radial Iimit load
shall be determined by test by loading the wheel assemblyl to the yield
sifle load. The requirements for loading and permanent set shall be
the same &s\‘outlined in paragraph 5.lL.1.

(b) After_détermining the side limit load, the load shall then be increase
toat least the ultimate load. The wheel shall support the ultimate

S.te3 Burst Test: The burst test load shall be applied to the wheel by means
of hydrostatic pressure in the tire. The wheel shall be tested to a burst
pressure, P, and shall withstand this test without failure.

P = »pf
WHERE :

p = Inflation pressure required for maximum static load (S‘
f = TFactor specified in Table I
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Seielk Roll Testtr Wheel with tire installed shall withstand, without failure
or development of cracks, a roll life specified in Table I under a load

not

S¢S Tub

less than the maximum static rating 'S!' of the wheel.

eless Wheel Pressure Test:

S.1s5.1 S

tatic Testrs

The tubeless tire and wheel assembly shall be inflated to

a preEsure of 1.5 times the rated inflation pressure. and, when immersed
in water, shall show no signs of leakage as evidenced by bubbles.

S"-‘OSOZ D .
nprmal deflection pressure for 2L hours with no greater
than 5%. This test shall be performed after the tire g3
stabilized.

S.4.6 Altprnate Tests: When the tests required by 5.20a) are nc
with loads imposed on the airplane, equivalent.@lternate 1¢
may| be evolved to the satisfaction of the dirplane manufac

S.he7 Dvnmic Torque Test:

S.l.7.1 Braking Capacity Calculations: Either of the following

e

ed to determine the energy capacity required of the wi
stem: (Refer to Table II)

" (a) Method I
K.E. = 0334 WV
WHERE ¢
K.E. = Kinetic energy per wheel-brake system

2

W = Weight, applicable to wheel-brake syst
v = Speed, applicable
(b) {Method II

The wheel-brake system kinetic energy may be
rational analysis of the sequence of events,

Shall hold the

pressure drop
rowth has

it consistent
pads and tests
turer.

methods may be
leel~brake

- ft-1b
- 1bs
_mph

enm

based on a
which are

expected to occur during operational landing

at design

landing weight.or takeoff at maximum weight.

The analysis

shall include rational or conservative values of airplane
speed at which the brakes are applied, braking coefficients
of friction between tires and runway, aerodynamic drag,
propeller drag, or power plant forward thrust; and, if more
critical, the most adverse single engine or propeller mal-
function which would result in a loss of drag credit for that

engine or propeller,
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S.4.7.2 Dynamometer Tests Dynamic torque tests shall be conducted on a suit-

Selie8

50&-9

able inertia brake~testing machine, Conduct wheel-brake tests at the
conditions determined by Method I or II calculations and as specified
in Table 1I. Tests may be conducted for the rated energy calculated

by Method I and the one stop overload condition on energy calculated -
by Method II, or the combination may be reversed.

Structural Torque Test: The test shall consist of the application of a

torque load tangentially to the wheel at radius (R), the normal rolling
radius gf the tire under rated static load (S). In applying this load,
rotation] of the wheel shall be prevented by a force transmitted through
the brake, or brakes, but need not consist solely of the brake|friction
force. eel-brake assembly shall withstand either a torque load not less
than 1.4 SR/B, where B is the number of identical brakes per wheel, for

at least] three seconds without failure, or 804 of this value without
perman set. If identical brakes are not used, the torque l¢ad shall be
proportioned rationally between them.

Statlc Hressure: The brake, with the actuator piston extended|to simulate
a maxi worn condition, shall withstand.a pressure test as no¢ted in
Table IJ, The maximum operating pressure is the pressure required to

hold statically a torque of not less.than .55 SR (as defined above)
applied to the wheel, or the maximum pressure used in conducting dynamic
tests, whichever is the greater, “The pressure required for .5% SR shall
be determmined during these tests.

S5.4.10 Endurance: The hydraulic -brake shall be subjected to 100,000 |cycles of

applicdtion and release:.of pressure equal to normal operating|pressure,
as detgrmined from Dyhamic Torque Test, (reference Table II Brake Tests
(A) corfdition) and.55000 cycles at a pressure equivalent to the maximum
operating pressure, as determined from Dynamic Torque Test (reference
Table I Brake Test (B) condition). This test shall be condu¢ted using
clearance equivalent to the maximum clearance allowgble between

5 5—15 percent,
and 100 percent travel, respectively. There shall be no evidence of
leakage or other malfunctioning during or upon completion of this test.

5.5 Desirable Features:

5e5Sel

54542

Taxi and Parking Test: It may be desirable to subject the brakes to taxi
or parking tests. The exact conditions of test should be determined by
the brake manufacturer and airframe manufacturer.

Roll Test: For certaln types of service it may be desirable to subject
the wheel to a roll test of greater than 1000 miles to increase service
life. This change is considered desirable for wheels to be used in
domestic air carrier type service. In such cases the exact conditions of
test should be determined by agreement between the wheel manufacturer and
the user.
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