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MIL-B-8075D

24 February 1971
SUPERSEDING
MIL-B-~8075C

14 October 1963

MILITARY SPECIFICATION

BRAKE CONTROL SYSTEMS, ANTISKID, AIRCRAFT WHEELS,
GENERAL SPECIFICATION FOR

This specification {e& mandatory for uae by nll Departments and
Agencies of the Department of Defense.

1. SCOPE

1.1 This specification covers the general requirements for aircraft antiskid
brake control systems amd thelr componenta.

2.  APPLICABLE DOCUMENTS

2.1 The following documents, of the isoue in effect on date of invitation for
bids or request for proposal, form a part of this specification to the extent

specified herein,

SPECIFICATIONS

Federal

QQ-~N=290 Hickel Plating (Electrodeposited)

QQ~P-416 Plating, Cadmium (Electrodeposited)

QQ-2-325 Zinc Coating, Electrodeposited, Requirements for

Military

MIL-5=-4040 Solenoid, Electrical, General Specification for

MIL-W~-5013 Wheel and Brake Assemblies; Aircraft

MIL-W-~5088 Wiring, Afrcraft, Installation of

MIL-E-5400 Blectronic Equipment, Airborme, General Specification for

MIL-H=-5440 Hydraulic Systems, Aircraft, Types I and II, Deaign,
Installation, and Data Requirements for

MIL-P~5518 Pneumatic Systems, Alrcraft; Design, Installation, and Data
Requirements for

MIL-V-35529 Valves, Hydraulic Directional Control

MIL-R~53757 Relays, Electrical (For Electronic and Commmication Type

Equipment), General Specification for
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MIL-R~6106 Relays, Electric, Aerospace, General Specification for

MIL-V~7915 Valves; Hydraulic, Directional Control, Slide Selector

MIL-P~8564 Pneumatic System Components, Aeronautical, General
Specification for

MIL-A~8625 Anodic Coatings, for Aluminum and Aluminum Alloys

MIL-H~8775 Hydraulic System Components, Aircraft and Missiles,

' General Specification for

MIL-H-8890 Hydraullic Components, Type III, (-65°F to +450°F), General
Specification for ]

MIL-H~-8691 Hydraulic Systems, Manned Flight Vehicles, Type III, Design,
Installation, and Data Requirements for

MIL-T~10727 Tin Plating; Electrodeposited or Hot-Dipped, for Ferrous and
Nonferrous Metals

MIL-C~26500 Connectore, General Purpose, Electrical, Miniature, Circular,

Environment Resisting, Established Reliabiliry, General
Specification for

MIL-V~27162 Valves, Serve Control, Electro-hydraulic, General Specification
for

MIL-G~81322 Grease, Alrcraft, General Purpose Wide Temperature Range

MIL-W-81381 Wire, Electric, Polyimide-Insulated, Cepper and Copper Alloy

STANDARDS

Military

MIL=-5TD-100 Engineering Drawing Practices

MIL-STD~129 Marking for Shipment and Storage

MIL-5TD~130 Identification Marking of US Military Property .

MIL-STD~143 Standards and Specifications, Order of Precedence for the
Selection of

MIL-5TD-461 Electromagnetic Interference Characteristics Requirements
for Equipment

MIL-STD~470 Maintalnability Program Requirements (For Systems and
Equipments)

MIL-STD~471 Maintainability Demonstration

MIL-STD~704 Electric Power, Aircraft, Characteristics and Utilization of

MIL-STD~785 Reliability Program for Systems and Equipment, Development
and Production

MIL-STD~790 Reliability Assurance Program for Electronic Parts
Specifications

MIL-STD~794 Parts and Equipment, Procedures for Packaging and Packing of

MIL-STD-810 Envirommental Test Methods
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MIL-STD-831 Test Reports, Preparation of
MIL-STD-882 Syastem Safety Program for Systems and Associated Subsystems
and Equipment: Requirements for
MIL-STD-889 Dissimilar Metals
PUBLICATIONS
Air Force-Navy Aeronautical Bulletin
438 Age Controls of Age-Scnsitive Elastomeric Items

(Copies of epecifications, standards, drawings, and publications required by
suppliers in connection with apecific procurement functions should be cbtained

3. REQUIREMENTS

3.1 Preproduction, This specificaction makes provisions for preproduction
testing. The preproduction testing contained herein is the minimum testing
which will meet the preproduction requirements. Final approval will be contin-
gent upon successful completion of these tests and the tests specified in the
detail specification including satisfactory demonstration on the intended
afrcrafc,

3.1.1 Safety of fiight. Safety of fii
testing required before relecase for firs
section 4 of this document.

t is cthe oinimum ievel of successiuil
flighe. It shall be as identified in

gh
t

3.2 Selection of specification and standards. Specifications and standards
far

far all materials, partse, and customer certification and approval of procegmsges

and equipment, which are not specifically designated herein and which are neces-
sary for the execution of this apecification, shall be selected in accordance
with procedures established by the procuring activity, except as provided in
3.2.1.

3.2.1 Standard parts. Standard parts (MS or AN) shall be used wherever they
are suitable for the purpose and shall be identified on the drawings by their
part numbers, Commercial utility parts, such as screws, bolts, nuts, cotter
pins, etc, may be used provided they possess suitable properties and are
replaceable by the standard parts withoutr alceraction, and provided the corre-
sponding standard part numbers are referenced in the parts list, and {if
practicable, on the supplier's drawings. In the event there is no suitable
corregponding standard part in effect on date of invitation for bids, commercial
parts may be used provided they conform to all requirements of this specification.
Parts shall be selected in accordance with MIL~STD-143.

3
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3.3 Materials. Materials used in the brake control systiem components shall
be of high quality, suitable for the purpose intended, and shall conform to
applicable Government specifications as specified herein.
3.3.1 Dissimilar metals. The use of dissimilar metdls in contact, as defined
in MIL-S5TD~889, shall be avoided. Where complere compliance proves impractical,
electrolytic action shall be minimized by plating or some other suitable method
of dissimilar surface isolatien,

3.3.2 Corrosion resistance. Corrosion prevention is of prime importance. and
material selection shall be made accordingly.

3.4 Design and construction. Detail design and construction of the components
and brake control systems shall conform to the contractor-prepared detail specl-
fication and the requirements specified herein. The components shall be suitably
sealed against dust, dirt, and moisture to insure satisfactory operation in the

aircraft environment. The useful life shall be as specified in the detail speci-
fication and shall be equal to the aircraft design useful life.

3.4.1 Interface requirements., The brake control system shall be designed to
meet the interface requirements of the applicable aircraft including the

(a) Brake torque characteristics (in accordance with MIL-W-5013)

{b) The brake metering system and its components {including line sizes, etc)
(c) Expected flow requirements

(d) Strut dynamic characteristics

(e) Total aircraft stop performance requirements (in accordance with
MIL-w-5013)

(£} Dimensional limits
(g) Various tire physical characteristics,

The followine are featurae whish may ha reoaguired for
gquireg Ior

23T dladVRLG Q4% LATAaRMIiTo wWeaalu Gy <%

systems in addition to the basic skid control functions depending upon the air-
craft configuratien and landing distance requirements.




Downloaded from http://www.everyspec.com

MIL~B-8075D

3.4.2,1 Touchdown protection. Where there is a reascnable possibility of
applying brake presgsure before wheel opin-up, the brake control system shall
provide continuous relcasc of brake presgsure. Strut compression with wheel
rotation override intelligence {5 normally employed to determine that the afr-
craft is on the ground, wheels are rotating, and the afircraft is ready for
braoking. 1In selecting touchdown protection, the probability of introducing
additional failure modes and failure points should be considered,

3.4,2.2 Failure detection/failure mode. The failure detection circuit shall
be of the "passive" type; that is, it will function to provide fatlure fndica-
tion, visual or asudie, withcut altering remaining skid control capability. The
brake control aystem shall fail with "brake pressure as metered by the piloc,”
except for syotems with four or more contrel valves, vhere the affected vheel
shall be fisolated. Pilot function shall not be required to deactivate the
antiskid system in order to maintain brake metered preassure,

3.4.2,3 Cockpit warning light, A cockpit warning light, preferably mounted
in a prominent location within the pilot‘'s field of vision during the landing
and braking phase of flight, shall be provided to indicate that there has been
a system malfunction and cthe brake pressure is as metered.

3.4,2.4 Emergency operation. The brake control system ghall function only on
the normal braking ocyatem, The system ghall not degrade broking capability
when the aircraft is operated with any alternate or emergency brake system.
This design requirement shall apply for the system turned off as well as on.

3.4.2.5 System integrity testing. If the antiskid oystem has a built-in
self-monitoring test circuit, the pilot test monitoring procedure ghall be
identical for both ground and inflight system conditions. Normal braking sholl
be available when system testing ia performed during taxiing or parking
conditiona.

3.4,3 Relisbility., Quantitative reliability requirements shall be established
for the braoke control system and itsc components consistent with the weapon
system requirements., The program shall be in accordance with MIL-STD-785 and
MIL-STD-790. A failure mode and effect anolyais shall be included in the data
requirements,

3.4.4 Maintainability. Quantitative mointainability requirements shall be
established for the brake control syotem and its components consistent with the
veapon system requirements. The program ghall be in accordance with MIL-STD-
470, and the demonstration shall ba consistent with MIL-STD-471. The require-
mente shall apply to maintenance in the planned maintenance and support
environment., Factors to be considered shall include time, rate, complexity,
and costs of system and component mafntenance.
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3.4.4.1 Maintenance tools and equipment. The design shall be such as to
accommodate, to the greatest extent, disassembly, reassembly, and service
maintenance by use of tools and items of maintenance equipment normally avail-
able as commercial standard. Design requiring specially designed mainterance
tools and equipment shall be kept to a minipum.

3.4,4.2 Special support equipment., Special support equipment, if required,
shall be designed in accordance with the requiremente for the airecraft system
and shall include flight-line fault isolation capability of line-replaceable
items without breaking aircraft wiring connections. The test equipment limits
shall reflect the effect of brake-induced temperature levels of the wheel
speed detectors and valves due to fluid temperature rise,

3.4.5 TIransportability, Any special transportability requirements shall be
identified in the detail specification,

3.4.6 Safety. Safety requirements shall be established in accordance with
MIL-STD=-882.

3.4.7 Physical characteristics

3.4.7.1 |(Welght limits, The production weight limits of the brake control
system shall be specified by component in the detail specification,

3.4.7.2 Dimensional limitations, Critical dimensional limitations shall be
specified in the detall specification.

3.4.7.3 Strength. The structural strength of all units of the brake control
system shall be such that, when installed, operation will not be impaired, and
no part of the device or ite mounting shall show evidence of failure under the
maximum imposed mechanical operating loads, accelerations, or wrench torque
loads required for making connections,

3.4.8 Electrical-electronic requirements

3.4,8.1 Electronic components. All electronic assemblies shall be deaigned
in accordance with MIL-E-5400., Special attention shall be given to the follow=
ing: wmoisture-proofing of assemblies, including connectors; providing system
component and tolerance compatibility throughout the extremes of the aircraft
temperature environment and maintenance requirements; and tolerance to the
electromagnetic interference environment,

3.4.8,2 Electric_power requirements, When designed for electrical operation,
the brake control system shall conform to all applicable requirements of
MIL-STD=-704, category B, and shall give specified performance from the power
source configuration specified in the detail specification. During power in-
terruption, as defined in MIL-STD-704, category B, the system shall revert to
"brake pressure as metered by the pilot."

6
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3.4,8.3 Relays. Relays used in the brake control system shall conform to
the applicable requirementa of MIL-R-6106 and MIL-R-5757.
3.4.8.4 Wiring. External wiring shall be installed in accordance with
MIL-W-5088 and shall be of the type specified in MIL-W-81381. Internal wiring
shall be compatible with acceprted industry standards and the configuration.

3.4.8.5 Connectors. Component external connectors shall be in azccordance

O
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3.4.9 Hydraulic-pneumntic components

3.4.9.} Hydraulic equipment - general. Hydraulic components shall conform to
the applicable requirements of MIL-H-5440, MIL-H-8775, MIL-H-B8S0, and

MIL-H-8891.

3.4.9.2 Solenoid-operated control valves. Solenoid-operated control valves
shall conform to the applicable requirements of MIL-V-7915 or MIL-V-5529.
Design of the solenoid shall conform to the applicable requirements of

MIL-S5-4040, with the exception that solencids employing multiple windings will
be permitted.

3.4.9.3 Pressure-modulating valves. Pressure-modulacing valves shall be
designed in accordance with the applicable requirements of MIL-V-27162 and shall
be suitable for the brake control system environment with special emphasis upon
contamination tolerance, scability with life and tesperature, tolerance to
service handling, and molsture secaling.

3.4.9.4 Pneumatic equipment. Pneumatic components shall conform to the
applicable requirements of MIL-P-5518 and MIL-P-8564,

3.4.10 Lubricacion. Lubrication shall be in accordance with MIL-G-81322 with
norwmal maintenance practice.

3.5 Per formance

3.5.1 The brake control system in conjunction with the afrcraft brake system
shall provide, within the limits of the aircrafc braking environment, a means

of safely stopping the afrcraft on the required runway length, width, and sur-
face condition. The brake control system shall provide a means of controlling
brake pressure to maintain wheel rotation within the required performance

levels under all conditions other than ctire hydroplaning. This requirement
shall apply teo all landing surfaces on vhich the aircraft is designed to operate.
The system shall prevent tire flat-spotting and shall never permit a completely
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locked brake within the control speed range when the brake will respond to
control. The control speed range shall be from maximum ground operation speed
to the lowest speed compatible with ground handling, not to exceed 10 knots.

3.5.2 The brake control system shall not induce airframe dynamic instability,
gear walking, gear chatter, ete, This will be demonstrated on the aircraft
throughout the forecasted aircraft ground operation spectrum. The system shall
be tuned for optimum performance on a wet runway, a dry surface, and combina-
tions of wet and dry surfaces, considering both braking and cornering forces,
throughout the control speed range. 8Since the total braking function involves
more than the antigkid brake control system, total system performance shall be
the responsibility of the airframe manufacturer,

3.5.3 Environment

3.5.3.1 Operating temperatures. The components shall satisfactorily with-
stand operation at temperatures from =54° to +71% (-65° to +160°F)., Require-
ments8 for individual components which may be subjected to higher temperatures
shall be specified in the detail specification.

3.5.3.2 Salt fog. The brake control system shall operate satisfactorily when
conditions are imposed which duplicate the environment of sea coast regions,

3.5.3.3 Humidity. The brake control system shall function satisfactorily in
an environment of relative humidity up to 100 percent, including conditions in
which condensation occurs in the form of water or frost.

3.5.3.4 Pressure. The brake control system shall operate satisfactorily when
subjected to pressure variations associated with altitude ranging from 1, 300
feet below sea level to the maximum operational altitude of the aircraft.

3.5.3.5 Dust. The brake control system shall operate satisfactorily under
conditions consisting of blowing sand and dust particles as encountered in
desert areas.

3.5.3.6 Explosive atmosphere. The brake control system equipment shall not
cause ignition of an explosive atmosphere when operated in such an atmosphere.

3.5.3.7 Acceleration. The brake control system shall function properly when
exposed to translational accelerations consistent with that encountered on the
aircraft. -

3.5.3.8 Acoustical noise. The brake control system shall function properly
when exposed to the acoustical environment encountered in the region on the
aircrafr where the hardware is mounted.

8
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3.5.3.9 Vibration. The brake control system shall function properly when
exposed to vibration in addition to acoustical noise which realistically will
be encountered on the aircrafe.

3.5.3.10 Shock. The brake control system shall withstand any shock loading
expected in operation, handling, or transportation.

3.5.3.11 Fungus, The brake control system shall perform satisfactorily when
exposed to fungus conditions as encountered in tropical climates.

3.6 Interchangeabilicy. All parts having the same manufacturer's part number
shall be directly and completely interchangeable with each other with respect

to installation and performance. Changes in the manufacturer®’s part numbers
shall be governed by the drawing number requirements of MIL-STD-100 or as other-
wige specified.

3.7 Documentation. The following documentation of the brake control system
is required. Data preparation and delivery shall be in accordance with the
contractual data submittal requirements.

3.7.1 Detail specificacion. A detail specificacion for each brake control
system shall be prepared to incorporate the requirements contained herein, to
define specific performance and operating environments, and to provide any
other specific requirements,

3.7.2 Preproduction test procedure. A document shall be prepared to fully
define testing conditions, test equipment, and test procedures for component
preproduction tescts.

3.7.3 Performance and compatibilitv analysis. An analysis of brake control
system performance under various antiskid, aircraft {(including wing liftc),
runway surface conditions, and various pilot metering valve presgures shall be
prepared. The recommended method for analysfo ts described under 4.5.3.1,

Any other method must be approved by the procuring activicty. The i{nitial
analysis shall be prepared prior to flight test of the ffrsc unit. A final
analysio shall be prepared at the conclusion of the flight test evaluation of

the system and shall be based on flight test information.

3.7.4 System fault analysis. An analysis shall be conducted to determine the
effects of various system part failures and submitted prior to firsc flight,
All modes of failure shall be considered. Failures which cannot be adequately
investigated by analynis alone shall be similated by appropriate laboratory
tests to allow preparation of a complete analysis. It shall be verified that
operational checkout procedures can be developed to detect all faflures.
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3.7.5 Preproduction test report. A report shall be prepared as specified
in 4.3.3.

3.8 Finishes and protective treatments

3.8.1 Aluminum alley, Aluminum alloy external surfaces shall be anodized in
accordance with MIL-A-8625, type IIl.

3.8.2 Steel. Steel shall be of stainless composition or shall be plated in
accordance with QQ-P-416, type II, class 1, or zinc plated in accordance with
QQ-2-325, type II, class 2. Tin plating in accordance with MIL-T-10727 or
nickel plating in accordance with QQ-N-290 may be used in lieu of the above
cadmium or zinc plating whenever galvanic corrosion is not introduced with metal
contact. Alternate protective treatments may be used if approved by the pro-
curing activity and dictated by performance requirements.

3.9 Identification of product. Equipment, assemblies, and parts shall be
marked for identification in accordance with MIL-STD-130.

3.10 Workmanship. The brake control system components shall be uniform in
quality and free from irregularities, defects, or foreign matter which could
adversely affect. safety, performance, reliability, or durability.

4, QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the contract
or purchase order, the supplier is responsible for the performance of all in-
spection requirements as specified herein. Except as otherwise specified in the
contract or order, the supplier may use his own or any other facilities suitable
for performance of the inspection requirements specified herein, unless
disapproved by the Government. The Goverument reserves the right to perform

any of the inspections set forth in the specification where such inspections are
deemed necessary to assure supplies and services conform to prescribed
requirements,

4,2 Classification of inspections. The inspection of brake control systems
shall be classified as follows:

{(a)
(b) Quality conformance tests (see 4.4)

4.3 _Preproduction tests. Preproduction tests shall consist of all the tests
specified under 4.5,

10
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4.3.1 Preproduction samples and tests. A minioum of two test samples con-

siscing of all the compenents of the brake control sysrem shall be used for the
component tests as described under 4.5.2. The samples shall be subjected to the
following tests:
{a) Tesat sample No. 1:

(1) Examination of product

(2) Immersion altitude cycling

(3) Dust

{4) High and low temperature

(5) Endurance

{(6) Vibration

~
o
L
-
(4]
[+
r
E
[
]
o

(1) Examination of product

(2) lomersion alctitude cycling
{3) Internal leakage (valve)
(4) External leakage (valve)
(5) Pressure drop {(valve)

(6) Proof pressure {valve)

(7) Electromagnetic interference
(8) Humidity

(9) Mechanical shock

{10) Temperature shock cycling
{11) Explosive atmosphere

(12) Acocustical nofse

11
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(13) Fungus
(14) Salt fog
{15) Acceleration
(16) Burst pressure,
4.,3.2 Safety of flight. Prior to release for first flight, the following

minimum amount of preproduction testing shall be successfully completed on the
brake control systems and shall represent the safety of flight:

{a) Test sample No. 1:
(1) Examination of product
(2) Dust
(3) High and low temperature
(4) One-half (50 percent) of endurance tests
(5) Vibration

(b) Test sample No, 2:

(1) Examination of product

{2) Immersion altitude cycling
&) Internal leakage

{4) External leakage

{5) Pressure drop

(6) Proof pressure

(7) Humidity

(8) Mechanical shock

(9) Explosive atmosphere.

12
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4.3.3 Preproduction test report. A test report covering the results of the
tests in 4.3.1 shall be prepared in accordance with MIL-STD-831.

4.4 Quality conformance tests. Quality conformance tests shall consist of
the individual tests.

4.4.1 Individual tests. Each brake control system shall be subjected to the
examination of product {(4.5.1) and to component performance tests as specified
in the detail specification.

4.5 Test methods

4.5.1 Examinntion of nraduct. Rarch rnmn]arp hralkka scontrral system shall be
product Each completre brake control hall b

examined to determine compliance with the requirements of chis apecification
and the detail specification with respect to materinls, workmanship, dimensions,
weight, and markings.

4.5.2 Component tests. Unless specifically noted, all component tests shall
be performed on a brake control system installed in a simulated aircraft
hydraulic and electrical network, including production aircrafc electrical and
hydraulic connections. The system shall operate satisfactorily under the con-~
ditions specified in the following component tests. The degree of aircraft
gimuiation shall be specified in the detail specificacion.

4,5.2.1 Environmenta)l tests. The complete brake control system shall be
operated and performance monitored during all phases of the environmental tests
without disturbing the installed components or the environment. If the com-
ponents are hermetically sealed, satisfactory completion of the immersion
aleictude cycling test will eliminate the requirement for performing the humidity,
dust, salct fog, and explosive atmosphere tests.

4,5.2.1.1 High and low temperature. The brake control system shall be
subjected to high and low tempersture tests in accordance with MIL-STD-810,
procedure 1 of methods 501 and 502, respectively, except for components that
are gubjected to higher temperatures as specified in the detail specification.
The gystem shall be exercised as follows:

(a) High temperature - Wheel-speed-driven units for inertia or hubecap-driven
alternacing~- or direct-current generators shall be accelerated from 0 to 10V
to 0 at the maximum rate possible on the aircraft as specified {n the detail
specification. This shall be considered one cycle. For systems having no
moving parts i{n che speed sensor, an appropriate signal simulation may be em-
ployed as approved by the procuring activity. The time between cycles shall

13
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be such as to allow completion of the performance of all functions in the
system. Two and one-half percent of the total cycles specified in 4.5.2.2
shall be performed at high temperature.

(b) Low temperature - The acceleration and deceleration rates and velocities
shall be the same as for the high temperature test. Two and one~half percent
of the total number of cycles specified in 4.5.2.2 shall be required.

4.5.2.1.2 Temperature shock cyeling. The brake control system components
shall be subjected to 23 cycles of temperature shock in accordance with

method 503, procedure I of MIL-S5TD-810 between the temperature limits of -65°
to +160°F and at a rate of 1009 per minute ambient temperature change or to the
temperature environment specified in the detail specification. After the test,
the components shall perform satisfactorily at room ambient temperature while
warming up from -65°F to room ambient.

4.5.2.1.3 Mechanical shock. The brake control system components shall be
subjected to a mechanical shock test in accordance with MIL-STD-810, method 516,
procedures I and II.

4.5.2.1.4  Acoustical noise. The brake control system components shall be
subjected to an acoustical noise test in accordance with MIL-STD-810, method 515,
with test category as applicable to the installation on the aircraft.

4.5.2.1.5 Vibration. Unless otherwise specified in the detail specification,
the brake control system components shall be subjected to a vibration test in
accordance with MIL-5TD-810, method 514 and as specified herein. Mounting
(mechanical, electrical, and hydraulic) shall simulate aircraft installacion.
Wheel-driven units shall include an axle-hubcap simulation, This test shall
follow the successful completion of the safety of flight portion of the en-
durance test.

Note: An investigation shall be made to determine the magnitude of amplitudes,
frequencies, and accelerations to which these units will be subjected. In
cases where these values are higher than those specified herein, the higher
values shall be used and specified in the detail specification.

_4.5.2.1.6 Immersion altitude cyeling. All gaskets, O-rings, or hermetically
sealed components including appropriate aircraft wiring section, comnnectors,
hydraulic fittings, and tubing sections located in unsheltered or unpressurized
areas shall be subjected to immersion in a 20 percent by volume salt water solu=-
tion with the water evacuated to 70,000 feet pressure for 10 minutes and then
reduced to ambient pressure, This procedure shall be repeated 10 times. The

14




Downloaded from http://www.everyspec.com

MIL-B-8075D

components shall perform satisfactorily subsequent to the test and may be
disasgsembled or weighed to prove no water has penetrated. The components
shall be disassembled following completion of the component tests and checked
for signs of moisture penetration and internal corrosion.

4.5.2.1.7 Humidicty. All components, except those hermetically sealed, shall
be subjected to a humidity test in accordance with method 507, procedure I of

MIL-STD-810.

4,5.2.1.8 Fungus. All components shall be subjected to a fungus test in
accordance with method 508, procedure 1 of MIL-STD-810 unless documentation

is provided which proves no fungus nutrients are used in the design.

4.5.2.1.9 pugr. All components not located in gheltered compartments shall
be subjected to dust tests in accordance with method 510, procedure I o
MIL-STD-810 and as specified herein. The airframe manufacturer will determine
whether or not a component is in a sheltered compartment. For wheel-driven-
units, inertia devices or alternating- or direct-current generators shall be
tested with the unit rotating at an equivalent wheel speed of 400 rpm or as
specified in the detail specification. The unit shall be functionally checked
after completion of the test.

4.5.2,1.10 Salt fog, The components with aircraft connectors installed shall
be subjected to a salt fog test in accordance with method 509, procedure I of
MIL-5TD-810. The component performance shall be checked in the salt fog
environment.

4.5.2.1.11 Explosive atmosphere. All components with unsealed contacts shall
be subjected to an explosive atmosphere test in accordance with method 511,
procedure I of MIL-STD-810.

4.5.2.1.12  Acceleration. All components fastened rigidly to che landing gear
structure shall be subjected to translational accelerations of 50g in all princi-

pal directions while operating.

4.5.2.2 Endurance. The brake control system, installied in the simulated
hydraulic and electrical network, shall be subjected to the following tests.

4,5.2.2.1 Transient cycling. The brake control system components shall be
subjected to 20,000 power-on transient cycles of electrical and hydraulic
pressure impulse cycies at the rates specified in the detafl specificacion.

15
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4.5.2.2.2 5kid cycling, The brake control system shall be cycled to give a
total equivalent to the maximum number of and character of cycles per landing
experienced during testing of the system on the alrcraft, mulctiplied by the
maximum anticipated landings in the life of the gear. If the maximum number
of anticipated landings is not specified, the number 8,000 shall be used. The
number of cycles required under this and all subsequent endurance test para-
graphs for components to be subjected to service temperatures in excess of
719%C (160°F) may be reduced to reflect the adverse effects of the extreme
temperature cycles which have been run previously. The cycles shall be run
at room temperature to the oll temperature specified in the detail specifi-
cation. For systems with wheel-speed detectors which do not have bearings,

a suitable input system signal simulation, as approved by the airframe manu=-
facturer, may be employed. Por systems having wheel=speed detectors with
internal bearings, the detectors shall be subjected to the tests specified in
4.5.2,2.3 and 4,5.2,2.4,

4,5.2.2.3 Maximum velocity test. Ten percent of the cycles defined in
4.5.2,2.2 ghall be performed in the following manner, The wheel-speed detec-
tors shall be accelerated from zero rpm to the rpm equivalent to velocity (V)
(6.3.3 and 6.3.4) and then decelerated equivalent to the maximum deceleration
rate experienced on the aircraft, as specified in the detall specification.
Thie operation shall be coneidered to be one cycle. The time interval between
accelerating and decelerating shall be sufficient to allow all internal parts
of the wheel-driven components to perform their prescribed function, if appli-
cable. A more rational duplication of takeoff and landing function may be
considered, 1f applicable,

4.5.2.2.4 Medium velocity test, Eighty-five percent of the cycles specified
in 4.5.2.2.2 shall be made in the foliowing manner, The wheel-speed detector
shall be accelerated from the equivalent wheel rpm for 0.25V or less to the
equivalent wheel rpm for 0.5V and then decelerated to the equivalent wheel rpm
for 0.25V or less. The acceleration and deceleration shall be specified in

the detail specification, consistent with aircraft usage. This operation shall
be considered to be one cycle. The time interval between acceleration and de-
celeration, and vice versa, shall be sufficient to allow all internal parts of
the wheel-speed detectors to perform their prescribed function, L1f applicable.

A more rational duplication of takeoff and landing function may be considered,
if applicable,

4.5.2.3 Electromagnetic interference (EMI), EMI tests in accordance with
MIL-STD-461 shall be performed on the brake control system installed in a
similated aireraft network.
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4,5.2.4 Hydraulic tests. The test fluids and level of filtration specified
in MIL-H-8775 shall apply for the following tests.

4,5,2.4.1 Proof pressure. The hydraulic components shall be subjected to
proof pressure tests In accordance with MIL-H-8775.

4,5.2.4.2 Burst gressure The hydra nts shall be subjected to

A e amem i inm e oo Ao

o]
[V

4.5.2.4.3 External leakage. The hydraulic components shall be subjected to
external leakage tests in accordance with MIL-H-8775.
4.5.2.4.4 Internal leakage. The nyufﬁtn iLC components a
internal leakage tests in accordance with the paragraph ent
or Preproduction Tests'" of MIL-H-8775.

4.5.2.5 [Extreme tolerance analysis. The units used for preproduction com-
ponent tests shall be physically measured and the electrical cutput determined.
These measurements shall be compared with the proposed production tolerances.

Based on performance of hydraulic leakage and electrical output exhibited during

the component tests, the performance at the extremes shall be analytically de-
termined. Performance at the extremes shall be within the limits identified in

the detail specification.

4.5,3 Labora Y
4.5.3.1 Computer simulation. Tire, wheel, brake, and airframe dynamic
characteristics and aircraft aerodynamic characteristics shall be inciuded in
a computer analysis in which the variocus component and system characteristics
are simulated as accurately as possible utilizing available laboratory test
data or in which actual system components (particularly antiskid electronic
circuitry) are used. The characteristic variation of Ericticn coefficient
with tire or wheel slip as shown on figure 1 shall be considered, and the

numerical values for this function shall be established in a rational manner
'I‘r ahnanld

AN &a

based on the properties of the tire together with experimental data.

be pointed out thatr wheel slip ratio is a response or resultant effect, and

therefore, use of the

4.5.3.1.1 The range
bt nmen wm hna Aanalueand
wAGCliwD LW VL ﬂlll’.ll.:ﬁl;u

tire slip is a preferable approach in the analysis.

for maximum available tire-to-surface friction coeffi-

T a———
shall be from .05 to the maxioum available for a dry
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n L - - =

max

H = Instontaneous value
of ftriction coefficient.

Hmax - Maximum ovailable
frictlon coefficlent
for the conditions
being encountered.

FIGURE 1. Tire or Wheel Slip
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surface, or the maxiumm which can be utilized by the brake's torque capability,
whichever is least. The maximum friction coefficient for a dry surface may be
computed from the following equation:

B Max dry = .93 - 0.0011P
Where:

H Max dry = Maximum available friction
coefficient for a dry surface

P = Tire inflation pressure in paig

The results should include, but are not limited to, the variation of computed
stopping efficiency and tire skid index throughout the range of maximum avail-
able coefficient of friction. Stopping distance efficiency, 7 in percent
is defined as follows:

inimum stopping distance
n = oo pphg cfstan x 00 (all wheels braked)

octual stopping distance

. 2
2o

2imax?

symbolically =n = — — * loo

or expressed

Stopping distance efficiency In percent

where n

Hmox Moximum cavailable coefficient of friction

Acceleration of gravity

tnitlal alrcraft forward velocity

b e
i

Alrcraft stopping distonce computed from the analysis
considering ontiskld system operation.

(Alternately, the minimum stop distance can be computed on the brake maximum
torque capability, if it produces a lesser braking force.)

19
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The tire skid index is defined as the ratio of total work done in skidding to

the total braking force work on the aircraft, Skid index in percent is de-
fined as follows: ' '

W Skid
W Braking Force

x 100

where . o
Skid index In percent

o

WSkid

Totol work done in skidding
t

f
j'wly.St x dt

LU

W Skid

1t

W Braking Force Total braking force work

't
W Braking Force = fw”ui o4
o
W, = Instantaneocus vertical ground reaction on the tire

M = Insgtantaneous coefficient of friction

St = Instantaneous slip ratio at the tire-ground
interface

X = Forward velocity of wheel axle

lf = Time of braking stop
The value obtained for skid index indicates how the work done during braking
is distributed between the tire and the brake, and therefore, ie indicative
of the tire wear to be expected and the cornering capability that can be
achieved with the system,
The computer program shall include provision for varying the available maximum

coefficient of friction during a single braking stop in order to simulate the
effect of ice patches, puddles, and paint stripes on the runway.

20
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4,5.3.2 Dynamometer testing, Oynamometer simulation may be employed at the
option of the “alrframe manufacturer or as required by the detail specification
to more accurately determine system aircraft compatibility and system performanc
The degree of use of aircraft hardware (hydraulic simulation, tire, wheel, brake
strut, etc) will improve afrcraft simulation. Brake pressure efficiency, drag
efftciency, and torque efficiency may be used for performance comparison.

Downloaded from http://www.everyspec.com
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4.5.4 Afrcraft performance/compatibility tests. Alircraft performance/ccmpati-l
bility tests shall be conducted. The method of measuring performance efffciency
and the level of system performance efficiency required shall be specified in

the detail specification, depending upon the aircrafc requirements. The
following methods are available for brake control system evaluation.

4.5.4.1 Method I evaluation. Install instrumentation on the aircraft to
measure the following, as a minimum: independent wheecl speed, brake actuationm
pressure at the brakes, and pressure and signal to the control valve. Perform
taxi and flight on wet, dry, and combinations of wet and dry surfaces to de-
termine that: the wheels never fully lock-up, the aircraft brake control system
performance is as required in the detall specification, and the aircraft has
acceptable dynamic characteristies. As an additional part of the method I
evaluation, decermine the aircraft free roll or the unbraked deceleration
characceristics.

4.5.4.,2 Method II evaluation. For more sophisticated evaluation, conduct the
following in addition to method I: install brake torque or strut drag lnstru-

mentation and suitably located accelerometers. In addition to the quantitative
evaluations described above, determine drag or brake torque efficiency.

5. PREPARATION FOR DELIVERY

5.1 Preservation, packing, and packaging. Components of the system shall be

preserved, packaged, and packed in accordance with the appropriate tevel of
MI1-STDR-794 Tha 1 uired ghall he gnocified in the detrail

a ~
- AMEW ATV w v qu (=1 A R LSLA LA }

&

in accordance with MIL-STD-129. Marki of all contairers shall {nclude the dat

of manufacture and case dats in letin No. 438.
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6. NQTES
6.1 Intended use. The antiskid brake control system covered by this specifi-
cation is intended for use in conjunction with afrcrafc power btaae systems.

gspecification.
5.2 Marking. All unit, intermedfate, and shipping containers shall be marked
21 |
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6.2 Ordering data. Procurement documents should specify the following:
(a) Title, number, and date of this specification
{b) Submission of data (see 3.4.3 and 3.7).

6.3 Definitions unique to this specification

6.3.1 Individual wheel control. Individual wheel control refers to the
feature where each braked wheel is controlled individually, as a function of
its wheel speed.

6.3.2 Paired or grouped wheel control. The brake control system may be
configured to control brake pressure to two or more brakes when any one of

the braked wheels require skid control, Palring or grouping of wheels is a
function of landing gear arrangement, performance required, and aircraft
directional stability required and should be defined in the detail specificationm.

6.3.3 Velocity (V). Velocity (V) denotes the maximum design system operating
velocity and is the takeoff speed under maximum gross weight, standard hot day,
8,000 feet altitude, or as approved by the procuring activity.

6.3.4 Tire = loaded radius. The tire loaded radius is that distance from the
axle center to the tire ground interface for all operating tire loads and pro-
cedures, The radius of rated tire deflection should be used in calculating the
system operating velocity range.

6.3.5 Hermetically sealed unit. A hermetic seal refers to a seal that is
suitably fused, brazed, and soldered to provide a positive barrier to air and
molsture. (Reference: MIL-E-5400).

6.4 Definitions common to the antiskid industry

6.4.1 Antiskid system., The antiskid brake control system or system, as used
in this specification, refers to the components normally supplied by the anti-
skid supplier, including but not limited to the following components: wheel-
speed sensors, control valve(s), and control box.

6.4.2 Wheel braking system. The wheel braking system refers to all elements
associated with the antiskid control system, which coupled together provide
deceleration of the aircraft due to wheel brakes. The elements include but are
not limited to antiskid control components and associated hydraulic installa-
tion, wheel(s), tire(s), and brake(s).

22
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6.4.3 Antigkid control system operating environment. The antiskid control

system operating environment is the environment which the antiskid control
system feels in performing its function. The antiskid control operating
enviromment includes the wheel braking system (see 6.4.2), the airframe elastic
structure (Inciuding struts), the wheel dynamic loading tire elastic properties,
runway friction levels available, runway roughness, and ambient and hydraulic
fluid temperature.

6.4.4 Aircraft braking environment. The aircraft braking environment is that
environment the alrcraft experiences during the landing and braking phase of
operations including: runway length/width/surface texture/slope/crown/contami-
nation level, wind conditions, temperature/pressure, touchdown velocity and
alignment, and touchdown point proficiency.

6.4.5 Friction

6.4.5.1 (M) Cocfficient of friction, The coefficient of friction in general

terms is the ratio of drag force to the vertical force at the braked tire runway
interface.

6.4.5.2 (¥ mox) Coefficient of friction maximum instantanecus. g max

instanctaneous coefficient of friction for a given tire runway condition is the
mawiimn moandarad whila driving thoe hralted wvhonl toward a lockun, fuslin

HaRITUD Qi UICl WiiaaT U AVAIS WL Widniss Wiivras SWRnLN D aFeiigs LY et

e

6.4.5.3 (He) coeffictent of friction cffective. p® is the effective friction
coefficient that results in the force increment applied by the braked wheels to
the aircraft, which asgists in aircraft deceleration.

6.4.6 Performance efficiency definitions, The following definitions are
pictorially described on figure 2. Efficiency is measured over the full braking

rollout. 1t should be noted that efficiencies determined by various methods are
not necessarily directly comparable,

6.4.6.1 Pressure efficiency., Pressure efficiency is the ratio of the measured
brake pressure integral to peak-to-peak straight line integral between the skid
pressure levels from brake pressure time history instrumencation.

6.4.6.2 Drag efficiency. Drag efficiency is the ratio of measured drag
integral on the atrut(s) to the integral measured straight iine between skid
points taken from drag time historfes. The skid point {8 the point of maximum

drag.
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FIGURE 2. Performance Efficiency Description (See 6.4.6)
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6.4.6.3 Torque efficiency. Torque efficiency 18 the ratio of measured brake
torque integral to the integral of atraight lines between pesk torques taken
from torque time history instrumentation.

6.6.6.4 Distance efficiency. See 4.5.3.1.1.

6.4.7 Slip ratio., Slip rarlio is the ratlio of reduction in wheel rotational
velocity under the influence of braking forces to the equivalent free rolling
rotational velocity of the unbraked wheel.

6.4.8 Incipient skid. Incipient skid is the point of wheel Instability where
brake torque exceeds resisting tire-runway friction torque and the wheel there-
fore begins a deceleration condition, where 1{f continved would result {n abrupt
wheel lockup.

6.5 Asterisks are not used in this revision to identify changes with respect
to the previous issue, due to the extensiveness of the changes.

Custodians: Preparing activicy:
Army - AV Alr Force - 11
Navy - AS
Alr Force - 11 Project No. 1630-0041

Review activities:
Army -~ AV
Navy - AS
Air Force - 70
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