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1. PUR~SE t ~.~~ 

To specify minimwn reqtiirements for aircraft skid control equipment for 
ciwil aircra~'t applications. 

2. SCOP~' 2 

This specification covers minimum requirements for skid control equipment 
for uae on all ty*pes and models of civil sircraft. It 9ha11 be the respon- 
sibility of the applie~nt (See Paragraph 5.1) to determin~ the compatibility 
of these requirements yrith the appllcabl.e aircraft and to specify require- 
ments in exc~ss of these minimum~ as necessar~. 

3. GENERAL REQUIREMENTS: 

3.1 Niaterials and Worlflnan$hip: 

3.1.1 Material.s: Materials shall be of high quality and suitable for the purpose 
tn~endecf The use of dissimiJ.ar  metals in contact ~hall be avoided where 

practicable. Where cmmplete compli~nce proves impr~ctical, el~ctrol~tic 
action shall be minimized by plating or some other sui.table method. 

3.1. 2  Worlunan~hi. : Work~nanship and finish shall be in accordance with h3gh grade 
aircra acce~sory manufacturing practice. 

3.2 Identifications All major component~ of the ~kid control sy~tem shall be 
p. ain y ma~~ea as follows s 

(a) SAE AS 
( b ) Name of~~ 
(c) Un3t assembly number 
(d) Serial. number ~nd date of manufacture 
(e) Manufacturer+s name 

3.3 Desi and Constructiona Deaign and conatruction sha7.1 conform to the 
requiremen s spec ie herein. 

3.3.1 Electrical Operations Electricall~ operated components of the akid control 
sys em s a opera e satisfactoril.y on ~ voltage of from 20 t~ 29 volt~ DC 
or 98 to 12~ volts and 380 to l~20 cycles per second AC. The maximum al- 
lo~rabl.e power to be specified by the applicent. 

3.3. 2  H~draulic Operution: Hydrau]ica1.1T operated components of the skid cotttrol 
system ~hall e designed and manufactured to be compatible with the type of 
fluid specified by the applicant. The~ shall be assembled in an area xhich 
is free of duat, metal particles, and other foreign material. The porta 
shaJ.l be suitab~ capped to prev~nt entrance of foreign material. These 
components shall hav~e a firiish Which xill not be adverael~* affected by the 
fluid with Whieh they ~rill be used. 
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3.3.3 ~Sea~l.~in : All components ef the skid control eystem ehall be sealed against 

duat, dirt, moiat~re, And xater, insofar a~ is praetical. Where applicable, 
suitable precautians shall be taken against collection of moisture due to 
condensation. 

3• 3. Lt Te"mpe ra ture a: 

3.3.4.1 Idon-0 ~rating Tem eratures: The skid control components ~hall be deeigned 
and cons ruc ed o t stand temperatures of from -51~°C to 71°C (-65°F to 
160°F ) . 

3.3.~5.2 0 eratin Tem eratureas The sld.d control camponents shall be d~signed and 
cons rue ~c or opera ion at the following temperaturesa 

(a) Controlled Temperature Zonea The temperature extremes vhich may 
be experienced during normal operation. 

(b) Non-Contrc~lled ~emperature Zoneat -51t°C to 71°C (-65°F to 160°F). 

3.3.5 Stren th: Structural strength of al.l akid control equipment ~ha11 be such 
~en installed, designed opera~tion is not impaired and no part of the 
device or its mountings shall giv~e evidence of failure under the maximtan 
imposed aiechanical opera,ting loads, wrench torque loads required for making 
connections, thernial efYects, or aircraft operation. Skid control equip- 
ment mounted on the unsprung portion of the landing gear, auc~i as th~ wheel 
dri~en unit, shall l~ de~igned to xith~tand shocks and vibrations encountered 
due to wheel and b~ke vibration, rebound ahock, etc., Without damage or 
mal~unction. These factors sha11 b~ specified by the applicant. 

3.3.6 Lubrications No lubrication or other servicing sha11 be required throughout 
e 	e o the Wheel driven unit as defined by the Life Cgcle Test. 

3.1~ Perf~rneance r Tlae akiel eontrol syatem covered by thie ~pecification shAll pro- 
e a means of detecting an incipient skid condition af the aircraft tires 

and th~reupon function to control the brakes in time to prevent tire damage 
or loss of aircraft eontrol. The eld.d contrel s~stem shall be cap~ble of 
f~anctioning frvm maximimi rolling apeed to the lo~st speed compatible to grmvnd 
handling of the aircraft, ~ith limitationa defined by the applicant. 

lt. QIIALIFICATION TESTSt 

lt.l Test Sam less A test sample shall coneiat of all the components of the akid 
control sys~em required f0r the control of one ~rheel. In the case of elec- 
trically operated eqn.ipment, ~rhere a coirmmon control box fa used for the control 
of more than one rrheel, the entire control box ah$11 be aubmitted for testing, 
but only one wheel contrvl circuit need be tested. 

lt.2 Teats: The eqvipment shall fnnetion properl~ xhen or after being sub~ected to 
~ollowing teat~. 

~ 

~ 

~ 
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4.2.1 ~vironmental Teatss 

4.2.1.1 Hi h Temperature: The equipment shall be placed within the chamber and 
t e • n erna .~—mper~ture of the chamber r~ai~ed to 71°C (160°F) (#) ~,rith 
nn internal relative humidity of not more than 5 percent. The items of 
equipment sha11 be maintained at 71°C (160'F) (#) for a period of 50 houra. 
The t~mper~ture shall then be ad~usted in accordance ~ri.th Paragraph 3.3.~ 
until the temperature ha~ sts~bilized. Then the equipment sha71 be operated 
thr~ugh not less than 2 1/2 percent of the total number of cycles as deter- 
mined in Paragraph l~.2.2. 

(~) Note: Those units which may be exposed ta a higher ambient 
temperature shall be tested at the higher temperature 
a~ specified by th~ applicant. 

Those tuiits which may be egposed to brake heat shall be 
t~~ted at a higher temperature, but the time may be re- 
duced as specified by the applicant. 

4.2.1.1.1 Wheel Driven Unit: The whe~l driven unit shall be accelerated from zero 
rpm o the rpm to be obtained on the xheel driven unit at an aircraft 
speed of 0.5V (See Paragraph 1~.2.2) and then decelerated ta zero rpm. 
Accelerati~►n and decel~ration shall be equiva]_ent to at least l~00 radian~ 
per second of the wheel or higher as sgecified by the applicant. The 
wheel driven unit shall al.so  be c~cled to the conditions of Paragraph 
l~.2.2.1.1 for 100 cycle~ to demonstrate structural integrity at the 
elevated temperature. 

l~.2.1.1.2 Hll Oth~r Componentss See Paragraph 1t.2.2 (~) Note. 

The temperature shall then be reduced to pree~iling rc~om conditions 
and a visual examination condncted. 

l~.2.1.2 Low Temperature: The items of equipment shall be placed within the 
es c am er and the chamber cooled to and maintained at a temperature 
of -54°C (-65°F) until stabilization is reachcd. Th~ temperature ~h811 
then be ad3usted in accordance with Paragraph 3.3.~ until the temper- 
ature has stabil_ized and then the equipment shal_1 be operated through 
not lesa than 2 1~2 percent of the total number of cycl.es  as determined 
in Paragraph 1~.2.2. 

l~.2.1.2.1 Wheel Driven IInitt The acceleration, d~celeration, and velocities 
shall e the same as for the High Temperature Test. 

1~.2.1.2.2 All Other Components s See Paragraph l~.2.2 (~) Note. 

1~.2.1.3 Vib~ tions This test shall follow the Life Cycle Tests. 

~ 
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1~.2.1.3.1 S tem Com onents: The test s~ecimen shall be mounted on the apparatus 
~nam ca ly s lar to the most severe condition likely to be encountered 
in service. The test specimen shall be fvnctioning during a maximum of 
50 percent of the entire test period and sha11 be in its normal inoperative 
condition thrc~ughout the remainder of the test period. At the end of the 
test period, the test specimen ~ha11 be inspected thoroughly for dam~ge 
or defects resulting from the Vibration Test~. The amplitude or acceler- 
ation for the frequency cycling test sha11 be within +10 percent of the 
specified values. Vibration tests shall be conducted under both reso- 
nant and cycling conditions according to the Vibration Test Schedu~e 
(Table 1). 

Table 1 
.~_ 

Vibration T~st Sehedule 
(Times ~ own re er to one a s~f ~ibration) 

Vib~tion at 
Room Temp 

Vibrati~n at Each 
of the Temp F.~ctreme9 

as Determined in 
Paragraph 3.3.1~ ___._.._._ 

ftesonance 
	

60 minutes 
	

15 minutes 

Cycling 
	

60 minutes 
	

15 minutes 
	 '"~ 

l~.2.1.3.1.1 Resonance: Resonant frequencie~ of th~ test specimen shall be deteri 
minecl~Gy varying the frequenc.p of applied vibration slo~ly through the 
specified range of frequencies at vibratory accelerations not exceeding 
those shown in Figure 1.* Individual resonant frequency surveys ahall 
be conducted with vibra~ion applied along each of any set of three 
mutuallg perpendicul~r axe9 of the test specimen. 

The test specimen shall be vibrated at the indicated resonant condi- 
tions for the periods shown in the Yibr~tion Test Schedule and ~rith 
the appli~d double amplitude or vibratory acceleration specif'ied in 
Figure 2.~ These perioda of vibration shall be accomplished with vi- 
bration applied along each of three mutually perpendicular axe~ ~f 
vibration. When more than one resonant frequency is encountered xith 
vib~tion applied along any one axis, the test period ma~* be accomp- 
lished at the most severe resonance or the period may be divided among 
the resonant frequencies, whichever is considered most likely to pro- 
duce failure. When resonant frequencies are not apparent within the 
specified frequency range, the specimen shall be vi~rated for periods 
twice as long as thos~ shown for resonance in the Vibration Test 
Schedule at a frequenc~ of 55 cps and an applied double amplitude of 
0.06o inch. 

(#) Notes An investigation shall be mad~ to determine the magnitude 
af the amplitudes, frequencies, and aecelerations to which 
these units will be aubjected. In cases xhere these values 
a re higher than those given above, the higher va lue shall 
be used. 

. 
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l~.2.1.3.1.2 C~cl~ngs The vibrr~tion test shall be conducted with the frequency 

cycling between 10 and 500 cps in_.1$-minute cycles at an applied 
double amplitude of 0.035 inch or ~n s~pplied acceleration of 10 g, 
whichever is the limiting valn~. Vibration ehall be applied along 
each of three mutu~ally perpendicular Axes according to the Vibration 
Test Schedule (Table 1). 

l~.2.1.l~ ~Hu~mi,~di~t : All units except tho~e her~neticall~ sealed shall be ~ub~ected 
to the follmxin~ tests (After the 9ibration Teat). 

The equipment shall be placed in a test chamber and set up to simulate 
installed condition~. The temperatures in the chamber shall be raised 
from a temperature of between 20° and 38°C (68° to 100.l~°F) to 71'C (160°F) 
during a 2-hour period. The temperature of 71'C (160°F) and a relativ+e 
humidity of 95 percent 3ha11 be maintained during the next 6-hour period. 
During the follotiring 16-hour period, the temperature in the chamber shall 
drop at a uniform r~te to 20' to .38'C (68' to 100.lt'F), ~rhich constitutes 
one c,cle. 

The c~cle shall be repeated a aufficient nwnber of times to extend the 
total time of the test to 2l~0 houra (10 cycles). At the conclu~ion of 
the 2~0-hour period, the equipment sh~ll be operated and a visual ex- 
amination made. Di~tilled Ar demineralized water havin~ a pH value of 
betWeen 6.5 and 7.5 at 2$'C (77'F) shall be used to obtain the de~ired 
humidity. 

l~.2.1.5 Ftian s Resistance :(After Humiditg 'Fe~t) s All electrical components of 
the ~ d contro syatem ~hich are not hermetically aealed sh~ll be sub- 
~ected to the following test. 

l~.2.1.5.1 Procedure: Fcur groups of fungi are listed below and one ~pecies of 
un~ gus ~om eaeh group shall be used. In preparing the spore suspension, 
distilled water, having a pH value between 3.8 and 7.2 at a temper~ture 
between 22'C and 32 'C (72'F and 89'F), sha11 be utilized. Approximately 
10 ml of the solution shall then l~e introduced directly into a tube 
culture of the f~gu~ and the spores brought into ~uspen~ion by vigorous 
shaking or bg ge~tle rubbing of the spore la3re r with an inoculating loop 
~rithout disturbing tl~e agar surface. Thi~ process sh~ll be repeated for 
e~ch species of fungus. The separat,e spore ata~pensione from the four 
types of fungi ah~ll be mixed tmgether tm provide a composite au~pension. 
Activel~ growing cultnres between 7 to 21 da~s old af ter initial inocu- 
lation sha11 be used for the preparation of the spvre suspen~ion. After 
prepars~tion, the spore auspension will not be kept for more than s 2!~-hour 
period at temper~tures from 2'C to 7'C (35~F to 1~5'F). The equipment, 
including applicable external cennections, shall be placed in a chamber, 
maintaining s~n internal temperatnre of 30' +2°C (86 + 3.6°F) and a relative 
h~nidity of 95 + 5 Percent, and sprayred xitTi the snspension of mixed spores 
The test period shall be 28 days. At the end of the teet, the units ahall 
be examined and operated. 

~ 

~ 
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1~.2.1.5.1.1 organiam: 

Crroup I 	 Chaetomium 6lobostnn 	 6205 
Msrothetium verrucaria 	9095 

Group II 	 Memenoniella echinata 	 9597 
Aspergi.11u~ ni~~r 	 6275 

(~roup IIT 	Aspergillua flavus 	10836 
Aspergillu~ terreus 	 10690 

(}roup IV 	 Penicillium citrinwn 	981~9 
Penicillium ochrochloron 	9112 

1~.2.1.5.1.2 Stock Culture Desi ation and Sources When ordering culturea, request 
e cu nres y name an aerial n~un r. The serial mm~b~rs of the 

culture9 remain the aame regardless of smuree. 

l~.2.1.6 Sand and Du~t: Al1 compc~nenta which will aot be installed in aheltered 
co—m̀par~men~sr  shall be sub~ected to the following test (After Fungu~ Te~t). 

The eqaipment shall be placed within the te~t chamber and the sand and 
dust densit~r raiaed and maintained at 0.1 to 0.5 grams per cubic foot 
xithin the test apaee. The relativ~e hzuniditl ahall n~t exceed 30 percent 
at anT time durin~ the test. 

Sand snd dnst used in the test shall be of an~ular atructure and shall 
have charactcristics a~ follows: 

(a) 100 percent of the eand and du~t shall pa~s throu~h s 100-meah 
acrcen, U S Standard Sieve Serie~. 

(b) 98 ; 2 percent of the sand and duat shall paa~ through a 1lt0-meah 
~crecn, II S Standard Siev~e Series. 

(c) 90 + 2 percent of the ~and and dust shall pass through a 200-mesh 
acre~n, U S Standard Sieve Series. 

(d) 75 + 2 percent of the sand and du.~t shall pas~ through a 325-me~h 
acreen, U S Standard Sieve Seriea. 

(e) Chemieal anal~sis of the du~t ~hall be as follows: 

~ 

~ 
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Substance 	 Percent b~ Wei~ht . 	 _~ 	...._._._ 
Si02 	 97 to 99 

Fe203 	 0 to 2 

Al2o3 	 o to 1 

Ti02 	 0 to 2 

Mg0 	 0 to 1 

I~ Los~es 	 0 to 2 

The internal temperature of the teet chamber shall be maintai.ned at 25°C 
(77'F) for a period of 6 ho~rs ~rith sand and dust v~elocitT thrmu~h the 
test chamber between 100 and 300 feet per minute. After 6 hours at theae 
conditimna, the temperatur~ shall be rAiaed to and maintained at 71'C 
(160'F). These condition~ shall b~ maintained for 6 hours. At the end 
of this te~t period, the equi~anent ah~ll be remo4ed and allowed to cool 
t~ r~om temperature and shall be operated and examined. 

1~.2.1.6.1 Wheel Drie~n Units This test ~hall be p~rforneed with the unit rvtating 
a a spee eq valent to that for s~ xheel ~peed of l~00 rpm. The unit 
shall be functionally checked after c~mpletion of the test. 

l~.2.1.6.2 Other A licable Units: Other applicable nnita shall be ~ub~ected to 
not less an 1 percent of the total munber of cycles as determined 
in Par~graph 1t.2.2. 

1~.2.1.7 Sa~lt Spra~s Th~ skid control units shall be sub3ected to the Salt Sprsy 
ea n accordance srlth Federal Test Method Standard No. 151, Method No. 

811, July 17, 1956. 

4.2.1.8 Ex losion Proof: All units of the skid control system with electrical 
m~ce and real.t contacts so located in the aircraft as to require explosion 
proofing ahall be aub~ected to the folloving test. 

4.2.1.8.1 Pre arations The equipment to be tested shall be installed in the test 
c am er n suQh a mann~r that normal electrical operation is possible 
and mechanical controls may be operated throngh the preasure seals from 
the exterior of the chamber. All external covers of the test item shall 
be removed or opened to insure adequate circulation of the exploaive 
aLixture. Large equipment may be teated one or more units at a t3me by 
extending electrical connections through the cable port to the balance 
of the equipment located externally. 

The eqnipment shall be operat~d to determine that it ia functioning 
properlT and to observe the location of any sparking or high temperature 
component~ which may constitute potential exploaion hazarde. •~ 
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Mechanical loads on drive assembl.ies and ~ervomechanical and electMcal 
loads on ~witches and relaya may be simulated when necessary if proper 
precaution is giv~en to duplicating the.normal load in reepect to torque, 
voltage, current, indu~tive reactance, etc. In all instances, it shall 
be conaidered preferable to operate the equipment as it normal7..y functions 
in the syatem during service use. 

1~.2.7.8.2 Test Procedures The test chamber shal.l be sealed and the ambient temper- 
~;ure w in shsll be rai~ed to +?1 + 3'C (+160 + 5°F). Th~ temperature 
of the test item and the chamber wa lls sha11 be permi.tted to ri~e ta 
~rithin 11'C (20'F) of that of the ehamber ambient air, prior to intrn- 
duction of the explmei.ve mixture. 

The internal te~t chamber pressure shall be reduced suffici~ntly to simur 
late an altitude approxi.mately 10,000 feet above the desired teat altitude. 
The t~o~eight ~f fuel necessarg to prodnce an air-vapor ratio of 13 to 1 at 
the desired test altitude ahall be determined from considez~tion of cham- 
ber volume fuel temp~rature and specific gravity, chamber air and ~rall 
temperature, test altitude, etc. A time of 3+ 1 m3nutes shall be allowed 
for introduction and vapori gation of the t'uel.—  Air shall be admitted into 
the chamber until a simulated altitude of 5,000 feet above the test alti- 
tude is attained. At thi~ tiine, the potential explosiveness of the re- 
sulting sir-vspor m3~cture shall be verified by a suitable sampling method. 

Operation of the test item ahall at this time be commenced, a11 making 
and breaking ~lectric~l eontacts being actu~ted. If high temperature 
components.are present, a warm-up time of 15 minutes shall be permitted. 
If no expl~aion resulta, air ~ha11 be admttted into the chamber so.as to 
steadily reduce the altitude doxn past the desired test altitnde to an 
elevation 5,000 feet below that altitude or as cloae th~reto ae permitted 
bg local gronnd level altitude. The operation of the teat item shall be 
oontinuoue throughout this period of altitude reduction and all Ynaking 
and breaking ~lectrical contacta shall be operated as frequentl.y as 
possible. 

The above-described test shall be accompliahed at simulated test altitudes 
of loCS]_ grotuld leviel to 5,000 feet, 10~000~ 20~000~ 30~000~ ~0~000~ and 
50,000 feet, unle~s stn explosion is caused by the teat item dnring a test, 
in whieh case the item ahall be considered to have fs~iled to pass the teat 
and no f'urther trials ne~d be attempted. 

{~.2.1.9 ~Wate~r . Ice, and Sluah: If it ia determined that any unit with exposed rn- 
tating or ree prmca~ng part~ will be ~ubjected to water, ice, or sluah 
durl.ng  operation, euitable te8t~ shall be perform~d to assure prop~r func- 
tioning under ~uch adverse conditions. 

~ 

„~ 

• 
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l~.2.2 Life cle Teatss The skid contro7. units selected for the Environmental 
ests s a 1 e uaed for these tests s~nd shal.l be c~cled for an additional 

nwnber of cycles (~) Wi.thout failure or adjustment to giv~e a tot~l eqvivslent 
to the maximum number of cycles per landin~ experienced during testing of 
the system on the aircra,ft (~} multiplied by the maximwn nnticipated landing 
in the life of the ge~r. If the maximum number of anticipat~d landings can- 
not be determin~d, use 8,000. The niunber of eycles required under thi~ and 
a1.] subordinate pars~grapha for components to be sub~ected to servj.ce tempera- 
tur~s in excess of 71'C (160'F) may be reduced to reflect the adverse effects 
of the higher temperature cycl_es xhich have previously been run. The cycles 
shall be performed at normal room temperature. For calculating cycling 
conditions, the folloWing factors shall be useds 

r ~ rolling radiva mf the tire ~ed on sircraft on which the 
equipment is ta be installed. The radius shall be that at 
rated atatic tire load and deflection. This "r" shall. be 
used in Calculating tir~e ar ►d wheel rpm. 

V s th~ Q2  speed of the aircraft, on which the e .quipment is to 
be installed ~,rith maximum gross takeoff weight at 8,000 feet 
altitnde, as detern~ined by the aircraft manufacturer. 

(-x-~) Nete: Cye]j.ng sha1.1 emnsist of the action required to effect a 
reduction ~nd reapplication of brake pressure sufficient 
to control skids in both incipient and locked wheel condi- 
tion~. Where the sgstem diff~rentistes betWeen the contral. 
for incipient akid and Io~ked ~heel condition, the nwnber 
of cycl.es for incipient skid condition shall be 75 percent~ 
of the tota7. and the remainder ~ha~l be for the locked Wheel 
condition, unleas determined otherwise by prototype te~ting. 
The incipient skid control•cgcle shall be that action re- 
quired to reduce the maximum brake pressure to 50 percent. 
The locked wheel control c~cle shall be that action required 
to completely release the brake torque. 

(~) Notes In cases where the vibration conditiona exceed those in- 
dicated on Figure 1, the number of c~*cles requix~ed shall 
be changed in a rationml mxnner. 

4.2.2.1 Wheel Driven Unit: 

1~.2.2.1.1 Maximum 6elocity Test: Ten percent of the total mm~ber of eyclee, as 
ecl~te-"rm~n's'ecr .~n~' ' aragraph 1t.2.2, sha7l be made in the following manner. 
The wheel driv~en unit shall be accelerated f rom zero rpm to the rpm 
to be obtained on the wheel driv~n unit at a speed of 9(See Par~g~ph 
1~.2.2) and then decelerated to zero rpm. Acceleration and deceleration 
shal_7 be eqnivalent to at least 3,000 radians per ~econd 2  of the wheel. 

~ 
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