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1 . PURPOSE. T h i s a d v i s o r y c i r c u l a r (AC) p r o v i d e s in format ion and gu idance 
f o r o p e r a t i n g and m a i n t a i n i n g a i r c r a f t t i r e s t o ensure t h e i r cont inued 
a i r w o r t h i n e s s . 

2 . CANCELLATION. AC 2 0 - 9 7 , High-Speed T i r e Maintenance and O p e r a t i o n a l 
P r a c t i c e s , dated January 28 , 1977, i s c a n c e l e d . 

3 . RELATED READING MATERIALS. 

a. T i r e manufac turer ' s maintenance and r e p a i r i n s t r u c t i o n s ( a v a i l a b l e 
from the t i r e m a n u f a c t u r e r ) . 

b . AC 65-15A, Airframe and Powerplant Mechanics Airframe Handbook 
s e c t i o n e n t i t l e d , A i r c r a f t T i r e s ( S N - 0 5 0 - 0 0 7 - 0 0 3 9 1 - 9 , a v a i l a b l e from t h e 
Super in tendent of Docuiments, U . S . Government P r i n t i n g O f f i c e , 
Washington, D.C. 2 0 4 0 2 ) . 

c . AC 1 2 1 . 1 9 5 ( d ) - 1 , A l t e r n a t e O p e r a t i o n a l Landing D i s t a n c e s f o r Wet 
Runways; Turboje t Powered Transport Category A i r p l a n e s ( a v a i l a b l e from U.S . 
Department o f T r a n s p o r t a t i o n , U t i l i z a t i o n and S torage S e c t i o n , M-443 .2 , 
Washington, D.C. 2 0 5 9 0 ) . 

d. Order 8 1 1 0 . 8 , E n g i n e e r i n g F l i g h t T e s t Guide f o r Transport Category 
A irp lanes ( a v a i l a b l e from F e d e r a l A v i a t i o n A d m i n i s t r a t i o n (FAA), Document 
I n s p e c t i o n F a c i l i t y , A t t e n t i o n : APA-420, 800 Independence Avenue, SW., 
Washington, D.C. 2 0 5 9 1 ) . 

4 . BACKGROUND. The r e s u l t s o f r e c e n t t e s t i n g and a n a l y s i s o f l a r g e t i r e s 
used on commercial a i r c r a f t i n d i c a t e t h a t t h e i r s e r v i c e l i f e and c o n t i n u e d 
a i r w o r t h i n e s s can be enhanced by the a p p l i c a t i o n o f improved o p e r a t i o n and 
maintenance p r a c t i c e s . The a n a l y s i s r e v e a l e d t h a t , w h i l e f o r e i g n o b j e c t 
damage i s s t i l l a major cause o f t i r e f a i l u r e , h i g h temperatures caused by 
normal o p e r a t i o n have an important e f f e c t on t h e s e r v i c e l i f e o f t i r e s . 
O p e r a t i o n a l p r a c t i c e s o f f l i g h t p e r s o n n e l and maintenance p e r s o n n e l can have 
a s i g n i f i c a n t i n f l u e n c e on r e d u c i n g the harmful e f f e c t s o f temperature and 
c o n t r i b u t e t o the e x t e n s i o n o f t h e s a f e s e r v i c e l i f e of t i r e s . 
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5. SERVICING. Improved tire airworthiness depends on an effective and 
vigorous maintenance program which utilizes the knowledge and resources of 
the operating and servicing personnel, the tire manufacturer, and the 
retreader. 

a. Tire inflation pressure should be checked daily on all aircraft. 
Pressure checks should be accomplished using an approved, properly 
calibrated pressure gauge and should be carried out on tires when they are 
cold. If tires are hot, higher pressures than specified will be observed. 
In this case, air should not be bled from the tires. For hot inflation 
checks, the pressure of all tires should be compared. Any large 
discrepancies (over 20 PSI) in pressure should be noted, rechecked, and 
corrected later when the tires are cold. 

b. Procedures for recording tire service should be established to aid 
in identifying chronic leakage problems. Tires with excessive leakage 
should be removed fro>n service. 

c. A list of factors to be considered when setting up procedures or 
when checking inflation pressure is as follows: 

(1) Inflation pressure under load will be 4 percent higher than 
unloaded inflation pressure. 

(2) A new tire will expand and consequently lose inflation pressure. 
Accordingly, Lt should be held for 12 hours and reinflated before being 
placed in service. 

(3) A. change .of 5°F (2.5°C) in ambient temperature *riil alter the 
pressure of a tire about 1 percent. 

(4) Most airlines specify tolerances for inflation pressures. It 
is especially important that the inflation pressures of tires on the sane 
bogie be identical. 

(5) If a tire is checked arid found to have less than the minimum 
pressure, the following table gives the recommended disposition of the tire: 

(6) Aircraft llres lose air from diffusion into the carcass. Diffusion 
should not exceed 5 PSI per day. Tires exceeding this rate represent a hazard and 
should be removed from service. 

Tire Pressure Recommended Action 

More than 85 percent of service pressure 
70 to 85 percent of service pressure 
Less than 70 percent service pressure 
Blown fuse plugs 

Reinflate 
Remove tire from aircraft 
Remove tire and its mate 
Return for retreader's inspection 
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(7) Few t i r e e x p l o s i o n s , as opposed t o t i r e b u r s t or t i r e f a i l u r e , have 
occurred i n s e r v i c e . The f a i l u r e mechanism o f a t i r e e x p l o s i o n i s thought t o be 
brought about by o v e r h e a t i n g o f the t i r e or brake or combinat ions of t h e s e . The 
h e a t c a u s e s hydrocarbon g a s s e s t o be genera ted i n s i d e the t i r e from o v e r h e a t e d 
rubber (around 50°F) o r hydrocarbon contaminants ( g r e a s e , o i l , h y d r a u l i c f l u i d , e t c . ) . 
These hydrocarbon g a s s e s mix w i t h the h i g h p r e s s u r e a i r and i g n i t e . The u s e o f 
n i t r o g e n t o f i l l and m a i n t a i n the t i r e p r e s s u r e w i l l prevent the e x p l o s i v e mixture 
from forming. Moreover, e v i d e n c e e x i s t s t h a t t i r e s i n f l a t e d w i t h a i r have shor tened 
s e r v i c e l i f e because the a i r d i f f u s i n g i n t o t h e c a r c a s s degrades i t s i n n e r - p l y 
a d h e s i o n . N i t r o g e n i s a l s o a d e t e r e n t t o wheel c o r r o s i o n . 

d. A t i r e removed from s e r v i c e should be c a r e f u l l y i n s p e c t e d by a 
FAA-certLf icated r e p a i r s t a t i o n r a t e d f o r r e t r e a d i n g of h i g h - s p e e d a i r c r a f t t i r e s . 
Procedures f o r record ing t i r e s e r v i c i n g should be e s t a b l i s h e d t o a s s i s t i n improved 
maintenance . The h i s t o r y o f a t i r e i s important t o the r e t r e a d e r i n e s t a b l i s h i n g 
the degree o f a i r w o r t h i n e s s of tha t t i r e . A c c o r d i n g l y , t i r e s e r v i c e records should 
be r e a d i l y a v a i l a b l e t o the r e t r e a d e r and should be forwarded when t h e t i r e i s 
re turned f o r r e t r e a d i n g . 

e . High temperatures are a t h r e a t t o c i r e a i r w o r t h i n e s s . During t h e i r l i f e , 
t i r e s are s u b j e c t e d t o s t r e s s e s which cause e l e v a t e d t e m p e r a t u r e s . Paragraph 8 
d e s c r i b e s f a c t o r s which cause e x c e s s i v e t i r e h e a t i n g . A n a l y s i s has shown tha t 
cont inued exposure t o temperatures a s low a s 220°F (104°C) can s h o r t e n t h e s e r v i c e 
l i f e o f a t i r e . Hence, c a r e shou ld be t a k e n t o a v o i d c o n d i t i o n s which w i l l r e s u l t i n 
t i r e temperature b u i l d u p . The f o l l o w i n g should be c o n s i d e r e d i n de termin ing whether 
t i r e s have been exposed t o e x c e s s i v e t empera tures : 

(1) O v e r d e f l e c t i o n o f t i r e s i s caused by u n d e r i n f l a t i o n or o v e r l o a d . A t i r e 
l o c a t e d a d j a c e n t t o a f a i l e d t i r e on the same b o g i e should be removed f o r i n s p e c t i o n 
by a q u a l i f i e d r e p a i r s t a t i o n . 

(2) V a r i a t i o n s i n o u t s i d e d iameter (OD) o f dual t i r e s can cause e x c e s s i v e 
load co be t r a n s f e r r e d t o the l a r g e r OD t i r e . O u t s i d e d iameters o f dua l t i r e s 
s h o u l d , t h e r e f o r e , be matched i n accordance w i t h t h e f o l l o w i n g t a b l e : 

OD Range Maximum 
of T i r e s To lerance 

Up t o 24" 1/4" 
25" t o 32" 5/16" . 
33" t o 40" 3 / 8 " * 
41" t o 48" 7 /16" 
49" t o 55" 1/2" 
56" t o 65" 9 /16" 
66" and up 5 /8" 

f. S a f e t y p r a c t i c e s and p r e c a u t i o n s recommended by the t i r e manufacturer , or 
o t h e r approved programs, should be s t r i c t l y observed by persons s e r v i c i n g t i r e s . 
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6 . INSPECTION PROCEDURES« A r igo rous t i r e i n s p e c t i o n program should be developed t o 
meet the requirements of t h e in tended o p e r a t i o n . The ope ra to r should ensure t h a t t he 
program i s be ing complied w i t h , inc lud ing s t r i c t adherence to t i r e damage c r i t e r i a . 
AC 145-4 when r ev i sed w i l l con ta in minimum damage c r i t e r i a for both r e p a i r a b l e and 
non repa i r ab l e t i r e s . The fol lowing f a c t o r s should be considered when i n s p e c t i n g 
t i r e s i n s e r v i c e : 

a . T i r e wear has an important bea r ing on -judging the type of previous s e r v i c e 
and whether removal i s n e c e s s a r y . T i r e s worn abnormally can r evea l o v e r i n f l a t i o n , 
u n d e r i n f l a t i o n , l anding gear o r wheel problems, and sometimes, problems wi th an 
adjacent t i r e on the same bog ie . 

b . Cuts from fo re ign ob jec t damage (FOP) should be c a r e f u l l y observed. Any 
damage exceeding approved removal c r i t e r i a should be noted and the t i r e removed. 
Note: Po not probe cu t s o r embedded fore ign ob jec t damage when the t i r e i s i n f l a t e d . 

c . Tread rubber r e v e r s i o n , sk id marks, and many o t h e r evidences of damage each 
have unique c h a r a c t e r i s t i c p a t t e r n s u s u a l l y desc r ibed i n the ca re and maintenance 
manuals which the FAA r e q u i r e s t i r e manufacturers t o p rov ide . These can be of g r e a t 
a s s i s t a n c e in determining the a i r w o r t h i n e s s of a t i r e . 

d. Cuts , c r a c k s , b u l g e s , e t c . , should be marked wi th crayon or chalk before 
d e f l a t i o n , s i nce they may d i sappear when the t i r e i s d e f l a t e d . 

e . Evidence of brake hea t such as bubbles and d i s c o l o r a t i o n can sometimes be 
found in t h e bead a rea of a mounted t i r e ; however, i t i s u s u a l l y necessary t o remove 
the t i r e t o f ind evidence of such damage. Any t i r e be l ieved t o have been exposed t o 
excess ive brake hea t should be removed and examined in the bead s e a t a r ea for 
evidence of c rack ing and rubber r e v e r s i o n . I f a ques t i on e x i s t s , the t i r e should be 
removed from s e r v i c e and inspec ted by an FAA-cer t i f i ca ted r e p a i r s t a t i o n r a t ed for 
r e t r e a d i n g of high-speed a i r c r a f t t i r e s . 

7 . FOREIGN OBJECT DAMAGE AND AIRPORT CONDITION. Ai rpor t managers and a i r c r a f t 
opera tors /owners a r e encouraged t o keep a i r p o r t ramps, runways, taxiways, and hangar 
f l o o r s f ree from d e b r i s which can damage t i r e s . Regular ly scheduled c lean ing should 
be accomplished, p r e f e r a b l y d a i l y . Condi t ion of the a i r p o r t runway sur face i s 
important ; poor runway cond i t ions should be r epor ted and a t t ended t o , s ince they a r e 
l i k e l y to cause t i r e damage t h a t could lead t o t i r e f a i l u r e , premature removal, or 
scrapping of o therwise s e r v i c e a b l e t i r e s . 

8. OPERATIONAL PROCEDURES. F l ightcrews and maintenance personnel t a x i i n g or towing 
a i r c r a f t should observe a i r c r a f t manufac tu re r ' s recommended o p e r a t i o n a l p rocedures . 
I t i s always prudent to use l a r g e r ad ius t u rns and low speeds to prevent shoulder 
damage, t r ead sc rubbing , and ove rhea t ing . Nosewheel t i r e s a r e sometimes subjec ted to 
s h o r t - t u r n maneuvers which can cause bead unsea t ing and l o s s of i n f l a t i o n p r e s s u r e . 

a . The fol lowing f a c t o r s should be considered when e v a l u a t i n g the impact of 
o p e r a t i o n a l procedures on the s e r v i c e l i f e of t i r e s : 

( 1 ) T i r e s on a i r c r a f t ' n o r m a l l y used over long t a x i d i s t a n c e s or a t h igh 
gross weigh ts , o r a combination of t he se c o n d i t i o n s , a r e s u s c e p t i b l e t o shor tened 
s e r v i c e l i f e from hea t bu i l dup . I f t h e s e cond i t ions a re exces s ive , t i r e f a i l u r e , 
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thermal fuseplug r e l e a s e , or t i r e b u r s t may occur dur ing o r a f t e r takeoff o r dur ing a 
r e j e c t e d takeof f . 

( i ) From 1960 through 1978, t r a n s p o r t c e r t i f i c a t i o n f l i g h t t e s t 
procedures s p e c i f i e d t h a t the fuseplug no-melt t e s t (maximum landing weight braking 
t e s t s ) and the fuseplug mel t t e s t (maximum energy r e j e c t e d takeoff breaking t e s t s ) 
be conducted us ing a 2-mile t a x i . FAA Order 8110.8, Engineer ing F l i g h t Tes t Guide 
for Transpor t Category A i rp l anes , con ta ins p e r t i n e n t information r e l a t i v e t o t e s t 
procedures used t h e r e i n and i s a v a i l a b l e through i n s t r u c t i o n s given in paragraph 3. 
Beginning in 1979, a 3-mile t a x i was s p e c i f i e d for both fuseplug t e s t s . Breaking 
performance and turnaround procedure t imes were based on t he se t a x i d i s t a n c e s . I f 
longer t a x i d i s t ances a r e used, those performance and o p e r a t i n g procedures would 
become i n v a l i d because of h ighe r t i r e tempera tures involved . One s o l u t i o n would be 
t o e l i m i n a t e or prevent the hea t r i s e i n the t i r e s caused by the longer d i s t a n c e 
t a x i e d . E l imina t ing the hea t r i s e could be accomplished by a coo l ing per iod a f t e r 
t a x i i n g out and p r i o r t o takeoff . Prevent ing the hea t r i s e may be accomplished by 
us ing reduced takeoff weights and/or reducing t a x i speeds . Combinations of t he se 
procedures may be f e a s i b l e . 

( i i ) R e l a t i v e l y l imi t ed b i a s t i r e da t a i s a v a i l a b l e on t i r e h e a t i n g . 
For t h a t reason, the h e a t i n g and coo l ing da t a provided h e r e i n may be over ly 
c o n s e r v a t i v e . Other more s p e c i f i c da ta provided by the manufacturer o r o p e r a t o r may 
be v a l i d . 

(A) To c a l c u l a t e hea t r i s e , add the fo l lowing: 

(J_) 30°F per mi le for the f i r s t mi le beyond a t a x i d i s t a n c e 
of 2-miles for a i r p l a n e s c e r t i f i c a t e d using the 2-mile t a x i d i s t a n c e . 

(2) 15°F per mi le beyond a 3-mile t a x i . 

(3) 30°F for every t a x i s top beyond t h r e e t o t a l t a x i s t o p s . 

(4) One-half t he d i f f e r ence between ambient tempera ture 
above 70°F. 

(B) To c a l c u l a t e a d d i t i o n a l cool ing requ i red a f t e r t ax ing out and 
p r i o r t o takeoff , use a cool ing r a t e of 100°F per hour . 

(C) To c a l c u l a t e a d d i t i o n a l cool ing t ime, over and above f l i g h t 
manual coo l ing or turnaround, use 50°F per hour when a r e j e c t e d takeoff has been 
conducted a f t e r t a x i i n g beyond the demonstrated 2- or 3-mile t a x i . 

(D) To reduce t i r e temperatures by us ing a reduced t a x i weight , 
the manufacturer or ope ra to r w i l l need t o submit da ta v e r i f y i n g t h e i r p rocedures . 

(2) Large t r a n s p o r t a i r c r a f t t i r e s a r e normally scrapped a f t e r f ive to seven 
r e t r e a d s . T i r e s on h e a v i l y Loaded a i r c r a f t t h a t t a x i long d i s t a n c e s a r e s u s c e p t i b l e 
to s eve re ly reduced s e r v i c e l i f e from the cumulat ive e f f e c t s of e l eva t ed t empera tu res . 
T i r e s subjec ted to such cond i t ions may have t o be scrapped a f t e r fewer r e t r e a d s t o 
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prevent t i r e f a i l u r e dur ing o r a f t e r takeoff o r dur ing a re jected takeof f . 

(3) T i r e s exposed to abnormal energies dur ing re jected takeoff should be 
removed from the a i r c r a f t and scrapped. 

(4) Using brakes that are worn beyond l i m i t s would cause p r o g r e s s i v e l y 
h igher temperatures f o r the same energy to be d i s s i p a t e d . Th is may cause the t i r e 
bead seat to d e t e r i o r a t e . T i r e s should be removed f o r inspect ion and rep laced , i f 
necessary , when exposed to brakes that are worn beyond l i m i t s . 

(5) For a l t e rna te opera t iona l landing distances on wet runways fo r turbojet 
powered t ranspor t category a i r p l a n e s , see AC 121.195(d) (see paragraph 3 f o r 
a v a i l a b i l i t y ) . 

b . Hydroplaning may occur on a wet or i c y runway and, in add i t ion to loss of 
braking f r i c t i o n and l o s s of c o n t r o l , can cause severe tread damage. 

c . Chevron c u t t i n g i s s u p e r f i c i a l damage to a t i r e , genera l ly from c r o s s c u t t i n g 
of runways to permit drainage and e l i m i n a t i o n of hydroplaning. Chevron c u t t i n g is 
not considered severe damage but , never the less , causes shortened s e r v i c e l i f e . 

D . C . B e a u d e t t e 
A c t i n g D i r e c t o r o f F l i g h t S t a n d a r d s 
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