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sa~~ty of Automotive Engineers~ Inc. 

A~ONAUTICAL STANDARD AS 	~ ~ 	29 Weat 39th Street 	
22 New York Citv . 

VPFIEELS AND BRARES 	 ~ssued g_1-50 
ZifINIt.~[JP~ REAUIREMENTS FOR CIVIL AIRCRAFT APPLICATIONS 	Revised . 

1. PURPOSE: To speaify min3.mum requirements for Aircraft Wheels and Bra.kea for 
ai~v~.~ rcraft appliaations. 

2. SCOPE: This speaifiaation covers mi~i.mum requirements for wheels and brakes in 
a rarige of sizes tb accommodate the sizes and types of sta.ndard casings listed 
by the Tire and Rim Assooiation, Ina. 

3. GENERAL  REQIIIREN~'NTS: 	_ 

3.1 r,Rateria ls . ~.nd PPorl~naniship s 	- 	_ 	_ 

3.1.1 I~aterials= Materials shall be suitab~e for the purpose intended. Al1 
me~a'~Te used in the construction of wheel~ and brakes shall be aorrosion 
resistsnt unless suitably plated or treated to resist corrosion during 
stocking . and normal service life. The use of diasimilar metals, especiqlly 
brase, copper, or •steel in cont~.at with alumintan, magnesium or al]~oy~s 
thereof shall be avoided where praatiaable. 

3.1.2 ~orlQn~nahip= 9Porlananship and finish ahall be in aaaordanae with high grade 
airo`!~ Wheel and bra.ke manufaaturing praatiae. 

3.2~ Identifiaations Eaoh w~heel e.nd eaah brake assembly shall be plainly marked as 
~ ~o].Io~s;~`as appliaable, in aaaordanae with the ratinga selected; 	~ 

~'1A61 	 $I'El~.t6 

(a) AS-227 	 x 	 x 
(b) Size 	 x 
(c) Serial ntmiber and date of manufsature. 	x 	 x 
(d) 11Ranufaoturer t s name and draWing ntanber 	x 	 x 
(e) 1t2axi.moua statio rating of wheel 	 x 

pRarkings ahall be of suah aharaater ~hat they w:ill not be obliterated or 
effaced as a result of serviae usage. 

4. DETAIL REQUIRE1~dENTS s 

4.1 Design;  

4e1.1 Brake Flui.ds All Y~ydraulia brakes ahall be desi~ed and tested to operate 
w~. 	y au io brake fluid or oil specified for the airplane ori which the 
brekes are used. 

4.1.2 Lubriaant Retai.ners: Suite.ble retainers ahall be prom.ded to prevent 
u r can rom reac 'ng the bralang surfaae and to prevent foraign matter 
from entering the bearingsa 
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4.1.3 Removable Flanges: All removable Planges shall be.assembled to the wheel 
in a manner 	will prev~ent the rem~.ovable flange a.nd its retaining device 
from leaving the wheel in case a flat tire occurs while the ~heel is rolling. 

4.1.4 Adjustments ~hen neaessary to insure safe performanae, the brake mecheaism ~ 
"s~iaZ'I ."Tè equipped ~.th suitable ad~usta~ent devices. 

4.2 Amphibian Applications t  
' 	 6. 

4.2.1 ~Pater Seals Provision ahall be made to seal the wheels of amphibious 
a-i cra~~o prevent.entrance of water to the wheel bearings or other 
portions of the wheel or brake where the presence of ~ater might be 
~etrimental. IInsealed bre~ke assemblies w'ill be permitted if all exposed 
materials therein are corrosion resistant or the desi~ is,suah that 
brake action a.nd service life will not be impaired by the presence of sea 
w~ater or fresh water. 	 , 	, 

4.3 Construction: 

4.3.1 %-Ray Controla Castings shall be produced under~%-Ray control ~hen,a new 
~oun ry sourae is established, when new aize or shape castin;s are made~ 
or ~rhen a change is made in foundry technique. 

4.3.2 Castings; Castinga ahall be of high quality, clean; sound, and . free from 
o~ o es, porosity, or surface defects caused by slag inclusions, except 

that loose sand or entrapped gases may be allowed when the ser~ri.oeability 
of the casting has not been i.mpaired. 

4.3.3 Rim Surfaces; The surYace of the rim between bead seats sha.11 be free from 
e ec s or casting protrusions which ~ill be injurious~to the inner tube. 

Acceptable.depressions in rim or bead seats which might injure the tube 
or casing shall be filled with a hard surface permanent filler before the 
primer coat is applied. No holes which extend entirely through the casting 
she.11 be filled in this manner, but shall be drilled out and filled with a 
flush plug. 

4.3.4 Rim Joints= Joints in the rim surface and joints between rim.surfaces.e.nd ~ 
emoun a e Planges shall be smooth, close-fitting, and non-injurious to the 

irmer tube duri.ng mounting the tire or in serv~.ce. 

4.3.5 Ri'vista and Bolts= VPhen rivets are used, they shal:l be well.headed-over, 
~ anTr ve s or`~o~1ts coming in contact with the casing or tube sha.11 be ~, 
smooth enough not to damage the tube~or casing during normal operation. 

4.3.6 Bolts and Studss ~fhen bolts.and studs are used for fastening together 
sec ions or a w .eel, the length of the threads for the~nut extending into 
and bearing against the sections shall be held to a IIL'Lninn ~m~ and~there shall 
be suffici~ unthreaded bearing area to carry the required load. 

i 
~ 

~ 

~ 

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 as
22

7

https://saenorm.com/api/?name=73fa45e4bfe24b619ade00d89c08e4d9


~ 	 . 	 . 	 ': S 

~~ELS AND BRAKES 	 lasued 8-1 -50  ~ A s227 
MII~IIPIIUM RE(~UIT~EI~IL~NTS .FOR CI~'IL AIRCRAFT APPLICATIONS 	Revised 

~ 
~ 

~ 

- 3 - 
4.4 .Protective Treatment; 	~ 

~.4.1 Steel Parts: Y~herevar possible all steel parts, except braking surfaces 
an 	ose parts fabricated from corrosion resiste~nt steel, shall be cadmi~ 
pl.ated or zinc plated. Y~here caclrai.um or zinc plating cannot be appliedi 
the surface sha11 be thoroughly cleaned and suitably protected fram corroaion. 

4.4.2 Altam~i.num Parts: All aluaunum and aluanmua alloy parts sh~ll be anodized or 
ave equiva eolt protection from corrosion. 	~ 	 . 

404.3 Magnesium Parts: .A11 magnesium alloy parts shall receive a suitable dichromate 
rea me or ave equivalent protection from aorrosioa. 

4.4.4 Bearings and Braking Surface; The bearings and braking . surfaces .shall be 

pro . ec  e uring e app ication.of finish to the wheels and brakea. , 

4.4.5~ Operating Cylinders: Prior to inspection tests, the aylinders shall be 
sui a y c eane o r emove all metal particles and other foreig¢ matter. 
The cylinder ports shall be suitably capped to prevent entrance of foreigp. 
matter. 	 ~ 	 . 

5. _ (JUALIFICATTON TESTS: 

5.1 Ratings; Each design of wheel or wheel brake asse~mbly shall be tested as 
3escriFied herein to establish the follovring rstings as spplicable+ 

S 	- r,4A ~~ m+~m  StatiC Load in Pounds 
L 	- Mflx.i~m►  Lim3t Load in Pounds 
K.E. - r,2aximaam Kinetic Energy. Capaoity~ in Foot-Pounds 	- 

~so 	' ~?~ Stalling Speed in ~4.P.H. 

5.2 Tests Required: Except as qualified by 5.3, the ratings for wheel and 
w ee - r e assemblies shall be substantiated by the following tests as 
applicable; 

(a) Radial Load 
(1) Limit 
(2) Ultimate 

(b) Side Load 
(1) Limit 
(2) IIltimate 

(c) Burst 
.(d) Dynamic Torque 
(e) Structural Torque 

. 	(f) Static Pressure 
(g) Roll~ 

5.3 Exceptions: Ratings for wheels, and wheel-brake assemblies shall b e sub-. 
s~a~e3 by all~the tests described in 5.2 with.the following exaeptions: 
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(a) Tail wheels need not be roll tested. 

(b) 9Yheels used for ro~oraraft may be given a rating of 
. 	1.5 time.s S. 

(c) Overload stops under c~ynamio torque test (5.4.3b) applies 
only to wheel bra7se assemblies for use on transport airplan.es 
certifioated in acaordance with Civil Air Regulations Part 04b. 

5.4 Test Requirements and Methodsa 

5.4.1 Radial Load Test= This test shall consist of the application of a load 
equa y on o sides of the whee]., to a str~.ight axle passing through 
the hub~ i~ith the tire~~ ~trained against a flat non-dePleating surfaae r 
so that~he point of application of the resisting force is centered~inidway 
bet~v+aen t~o spokes. In applying this load, the tire may be infl~ted 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) A maximum radial limit.load shall be determined by tes~ by 
loading the wheel assembly to the y~:eld ra.dial load (115f of 

~ maximum radial limit load) f or ~ three separate applicationss 
at the same point on the wheel. 5uceesaiv~a loadings sha11 
not cause radial permanent set increments of inareasing mag- 

~ nitude, and permanent set increment caused by the thi:rd load- 
ing shall not exaeed 5f of the total defleotion under that 
load. Deflections and permanent set.readings shall be talflea 

, 	at a auitable point on the wheel to indioate deflections of 
the wheel rim at the bead seate. 

The wheel manufaaturer shall select the 1'imit load for,which 
the wheel assembly ~ill be rated. 

(b). After determining the maacimum radial limit load, the load 
ahall tYien be increased at least to the ultimate load whioh 
is 1.875 times the magiimum radial limit load. The wheel 
shall support tb.e ultimate load for at least three seconds 
without ~ailure• 	 ~ 

For forged wheels of e ither ferrous or non-ferrous alloys~ 
the ultimate load may be considered:to be 1.5 times the 
maxinmun radial limit load. 

~ 
~ 

i 

5.4.2 Side Load ~est: This test shall consist of the applicstion of a load to the 
ari~ ica a e of the wheel in a direo~ti.on parallel to the axis .of the wheel 
hub~ to t' side of the tire casing by mean.s of -a bloak w~h.ich shall aover 
an~arc of not more than 60 degrees and Whose Qentroid shall fall on a point 
mic~way bet~naen the rim flarige O.D. and the nom3.na1 t~re O.D. In applying 
this load, the wheel shall be restrained only by the a~cle and the tire 
may be inflated with ~vater to any preasure; not exoeeding the burst test 
pressure, neoesaary to accompliah the test. 

~.~. 
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