
US. Department 
of Transportation 

Subject: USE OF SOCIETY OF AUTOMOTIVE Date: 7/8/87 A C No: 20-127 
ENGINEERS (SAE) CLASS Hll BOLTS Initiated by: ANM-110 Change: 

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 guidance on the use o f 
S o c i e t y o f Automot ive Eng inee rs (SAE) C lass Hll b o l t s in pr imary s t r u c t u r e on 
a l l a i r c r a f t , i n c l u d i n g g l i d e r s and manned f r e e b a l l o o n s , and on a i r c r a f t 
eng ines and p r o p e l l e r s . 

2 . RELATED FAR SECTIONS. T h i s guidance i s p r o v i d e d f o r showing compl iance w i th 
the requi rements of S e c t i o n s 21.21, 23.603, 25.603, 27.603, 29.603, 33.15, and 
35.17 o f the Federa l A v i a t i o n Regu la t i ons ( F A R ) . 

3. BACKGROUND. The s e r v i c e h i s t o r y of Hll b o l t s used i n pr imary s t r u c t u r e 
i n d i c a t e s a h i g h e r than normal f a i l u r e r a t e . These f a i l u r e s are a t t r i b u t e d to 
s t r e s s c o r r o s i o n c r a c k i n g and may become a s a f e t y prob lem. Hll b o l t s and 
companion nuts are more s e n s i t i v e to env i ronmenta l i n f l u e n c e than b o l t s made 
from o the r m a t e r i a l s . The use o f Hll b o l t s in pr imary s t r u c t u r e i s t h e r e f o r e 
d i scouraged and shou ld not be cons ide red f o r use on new type des ign a i r c r a f t . 
There are o ther f a s t e n e r s a v a i l a b l e which have demonstrated s a t i s f a c t o r y s e r v i c e 
e x p e r i e n c e . Incone l 718 and s t a i n l e s s s t e e l b o l t s are examples o f accep tab le 
s u b s t i t u t e s . 

4 . GENERAL CONSIDERATIONS. 

a . Hll b o l t s and nuts shou ld be r e p l a c e d w i th a d i f f e r e n t type o f b o l t and 
nu t o f e q u i v a l e n t s t r e n g t h and f a t i g u e r a t i n g , i f any o f the f o l l o w i n g 
c o n d i t i o n s e x i s t : 

(1 ) The b o l t s are exposed to h igh temperature (above 250° F ) and 
p o s s i b l e s imul taneous exposure to h y d r a u l i c f l u i d s . 

(2 ) The b o l t s are exposed to a c o r r o s i v e envi ronment such as m o i s t u r e , 
s a l t a i r , exhaust gases , e t c . , a t ambient tempera tu re . 

(3 ) The b o l t s are used p r i m a r i l y in t e n s i o n a p p l i c a t i o n w i t h a h igh 
sus ta ined t e n s i l e s t r e s s , i n any environment c o n t i n u a l l y exposed t o wea the r . 

(4 ) The b o l t s are used i n any a p p l i c a t i o n , i n c l u d i n g both t e n s i o n or 
s h e a r , in which a s i n g l e f a i l u r e c o u l d be c a t a s t r o p h i c . 

(5 ) The b o l t s are used i n any a p p l i c a t i o n which r e q u i r e s f r equen t 
i n s p e c t i o n s o f the b o l t s . 

(6 ) The b o l t s e r v i c e h i s t o r y i n d i c a t e s a need f o r f r equen t rep lacement . 
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b. H l l b o l t s , when u s e d , shou ld be comple te ly encapsu la ted a g a i n s t 
env i ronmenta l e f f e c t s . S ince e n c a p s u l a t i o n i s not a complete or c e r t a i n 
s o l u t i o n to a v o i d s t r e s s c o r r o s i o n c r a c k i n g i n Hll b o l t s , encapsu la t i on shou ld 
be used on l y w i t h d i s c r e t i o n based on f a c t o r s such as the s p e c i f i c env i ronment , 
the maintenance requi rements in the immediate a r e a , and the i n s p e c t i o n 
requ i rements f o r the D o l t s and ad jacen t s t r u c t u r a l members. Where complete 
encapsu la t i on i s not p r a c t i c a l , a s u b s t i t u t e mater ia l f o r Hll b o l t s shou ld be 
used . 

A c t i n g D i r & t o r o f A i r w o r t h i n e s s 

2 Par 4 


