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c o n d u c t e d p r i m a r i l y a t t h e F A A 

T e c h n i c a l C e n t e r i n A t l a n t i c C i t y , N e w -

J e r s e y , w a s d e s i g n e d t o s t u d y a i r c r a f t 

f i r e c h a r a c t e r i s t i c s , d e v e l o p p r a c t i c a l 

t e s t m e t h o d s , a r i d i n v e s t i g a t e t h e 

f e a s i b i l i t y o f t h e v a r i o u s n e w s t a n d a r d s 

b e i n g c o n s i d e r e d a t t h a t t i m e . F u r t h e r 

s t u d y c o n c e r n i n g t o x i c i t y w a s 

c o n d u c t e d a t t h e F A A C i v i l A e r o m e d i c a l 

I n s t i t u t e ( C A M ! ) i n O k l a h o m a C i t y . 

A m o n g t h e t e s t s c o n d u c t e d a t t h e . 

T e c h n i c a l C e n t e r w e r e f u l l - s c a l e f i r e 

t e s t s u s i n g t h e f u s e l a g e o f a m i l i t a r y C -

1 3 3 c o n f i g u r e d t o r e p r e s e n t a w i d e - b o d y 
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a r e s u l t o f t h e s e t e s t s , t h e O h i o S t a t e 
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a p p a r a t u s , a s s t a n d a r d i z e d b y t h e 

A m e r i c a n S o c i e t y o f T e s t i n g a n d 
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h e a t r e l e a s e a p p a r a t u s e m p l o y s r a d i a n t 

h e a t , w h i c h t h e S A F E R A d v i s o r y 

C o m m i t t e e r e c o m m e n d e d b e c a u s e i t i s 

m o s t r e p r e s e n t a t i v e o f t h e p o s t ^ c r a s h 

f i r e e n v i r o n m e n t . T h e a b i l i t y o f t h e t e s t 

m e t h o d t o a d e q u a t e l y d i s c r i m i n a t e 

a c c e p t a b l e f r o m u n a c c e p t a b l e m a t e r i a l s 
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m a t e r i a l s . T h e g e n e r i c m a t e r i a l s c o v e r e d 

a r a n g e o f f l a m m a b i i i t y c h a r a c t e r i s t i c s 
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s c a l e f i r e f a c i l i t y . T h u s , t h e O S U 

a p p a r a t u s d e m o n s t r a t e d t h a t i t w o u l d 

a c c u r a t e l y p r e d i c t w h a t c o u l d b e 

e x p e c t e d o f i n t e r i o r m a t e r i a l s i n t y p i c a l 

p o s t - c r a s h f i r e s . T h e p r o p o s e d 

a c c e p t a n c e c r i t e r i a i n N o t i c e 8 5 - 1 0 w e r e 

c h o s e n i n o r d e r t o p r o d u c e a s i g n i f i c a n t 
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s t a n d a r d s f o r i n t e r i o r m a t e r i a l s w i t h 

r e s p e c t t o s m o k e a n d t o x i c i t y . A s 

d i s c u s s e d i n N o t i c e 8 5 - 1 0 , t h i s w a s n o t 

d o n e b e c a u s e o f t h e l a c k o f f e a s i b l e t e s t 
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p a r t i t i o n s , g a l l e y s t r u c t u r e s , a n d a n y 
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s h a d e s , o r c u r t a i n s , w o u l d n o t b e 

i n c l u d e d . F l o o r c o v e r i n g s , f l o o r 

s t r u c t u r e , s e a t s , a n d s e r v i c e i t e m s w o u l d 

n o t b e i n c l u d e d f o r t h e r e a s o n s 

d i s c u s s e d i n N o t i c e 8 5 - 1 0 . I n a d d i t i o n t o 

t h e t e s t i n g r e q u i r e d t o m e e t t h e n e w 

f l a m m a b i i i t y s t a n d a r d s , i n t e r i o r 
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F A A T e c h n i c a l C e n t e r c o m p l e t e d t w o 
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d i f f e r e n t f r o m t h o s e o b t a i n e d u s i n g t h e 

F A A O S U a p p a r a t u s . D u r i n g t h e 
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r e p r e s e n t a t i v e o f i n s e r v i c e i n t e r i o r 

p a n e l s w e r e t e s t e d b y t h e F A A , O h i o 
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m a n u f a c t u r e r s . T h e f i r s t s e r i e s o f t e s t s 

c o m p l e t e d s u b s e q u e n t t o i s s u a n c e o f 

N o t i c e 8 5 - 1 0 , i n d i c a t e d t h a t t h e F A A 

a p p a r a t u s h a d a n i n c o r r e c t h e a t f l u x 

c a l i b r a t i o n , a n d t h e r e w e r e s e v e r a l 

s i g n i f i c a n t a r e a s w h e r e o t h e r t e s t 

a p p a r a t u s d i f f e r e d f r o m t h a t o f t h e F A A . 
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t h e F A A , A f t e r t h e s e c o n d s e r i e s o f 
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T e c h n i c a l C e n t e r r e c o m m e n d e d c e r t a i n 

a d j u s t m e n t s i n t e s t p r o c e d u r e s a n d 

a c c e p t a n c e c r i t e r i a . I n p a r t i c u l a r , t h e 

r e c o m m e n d a t i o n s i n c l u d e : ( 1 ) 
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l e a v i n g o n l y t h e t h e r m o p i l e m e t h o d ; ( 3 ) 

a d j u s t m e n t o f t h e a c c e p t a n c e c r i t e r i a f o r 

t o t a l h e a t r e l e a s e o v e r t h e f i r s t t w o 

m i n u t e s o f s a m p l e e x p o s u r e f r o m 4 0 t o 

6 5 k i l o w a t t - m i n u t e s p e r s q u a r e m e t e r ; 

a n d { 4 } i n c l u s i o n o f a r e q u i r e m e n t f o r a 

p e a k h e a t r e l e a s e r a t e o f 6 5 k i l o w a t t s 

p e r s q u a r e m e t e r . 
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c h a n g e t o t h e e x p o s u r e h e a t f l u x from 5 

W / c m 2 t o 3 . 5 W/cm2. T h e v a l u e i n 

N o t i c e 8 5 - 1 0 w a s b a s e d u p o n t h e . 

i n c o r r e c t h e a t flux c a l i b r a t i o n a s 

d i s c u s s e d a b o v e . W h e n t h e p r o p e r 

c a l i b r a t i o n w a s u t i l i z e d a h e a t flux o f 

a p p r o x i m a t e l y 3 . 5 W / c m 2 r e s u l t e d . 

T h u s , t h e c h a n g e I n N o t i c e 8 5 - 1 0 A w a s 

m e r e l y t o c o r r e c t t h e h e a t f l u x v a l u e a n d 

r e s u l t e d i n n o s i g n i f i c a n t c h a n g e t o t h e 

t e s t r e s u l t s f r o m t h o s e e x p e r i e n c e d 

w h e n t h e i n c o r r e c t 5 W / c m 2 v a l u e w a s 

u s e d . 

M e a s u r e m e n t o f t h e h e a t r e l e a s e r a t e 

b y t h e o x y g e n d e p l e t i o n m e t h o d i n 

a d d i t i o n t o t h e t h e r m o p i l e m e t h o d r w a s 

p r o p o s e d i n N o t i c e 8 5 - 1 0 b e c a u s e t h e 

f o r m e r w a s b e l i e v e d ' t o b e t h e m o r e 

a c c u r a t e a n d c o n s i s t e n t m e t h o d a s 

s h o w n b y i n i t i a l t e s t i n g . D u r i n g t h e 

s u b s e q u e n t s e r i e s o f t e s t s , t h e 

t h e r m o p i l e m e t h o d w a s found t o p r o v i d e 

t e s t r e s u l t s t h a t w e r e c o n s i s t e n t w i t h 

t h o s e o f d i e o x y g e n d e p l e t i o n m e t h o d . 

B e c a u s e u s e o f t h e o x y g e n d e p l e t i o n 

m e t h o d a d d s t o t h e c o m p l e x i t y o f t h e 

t e s t a n d t h e e q u i v a l e n t i s m o r e d i f f i c u l t 

t o m a i n t a i n , t h e F A A r e c o m m e n d e d $ i a t 

i t b e d e l e t e d i n N o t i c e 8 5 - 1 0 A . 

T h e F A A p r o p o s e d i n N o t i c e 8 5 - 1 0 A 

t o i n c r e a s e t h e a c c e p t a n c e c r i t e r i a f o r 

h e a t r e l e a s e o v e r t h e f i r s t t w o m i n u t e s 

o f s a m p l e e x p o s u r e f r o m 4 0 t o 6 5 

k i l o w a t t - m i n u t e s p e r s q u a r e m e t e r i n 

c o n j u n c t i o n w i t h a m a x i m u m p e a k h e a t 

r e l e a s e l i m i t o f 6 5 k i l o w a t t s p e r s q u a r e 

m e t e r . T h e r e q u i r e m e n t f o r a m a x i m u m 

p e a ~ k r e l e a s e w o u l d s a f e g u a r d a g a i n s t 

t h e u s e o f m a t e r i a l s w h i c h h a v e 

r e l a t i v e l y l o w l e v e l s o f t o t a l h e a t r e l e a s e 

b u t w h i c h , n e v e r t h e l e s s , e m i t a l a r g e 

a m o u n t o f h e a t o v e r a s h o r t d u r a t i o n . 

T h e u s e o f s u c h m a t e r i a l s c o u l d a l l o w 

f i r e t o s p r e a d r a p i d l y t h r o u g h a c a b i n . 

D u r i n g t h e s e r i e s o f r o u n d - r o b i n t e s t i n g 

t h e r e w e r e n u m e r o u s c h a n g e s m a d e t o 

t h e t e s t p r o c e d u r e s f r o m t h o s e u s e d t o 

e s t a b l i s h t h a t a h e a t r e l e a s e v a l u e o f 4 0 

k i l o w a t t s p e r s q u a r e m e t e r , a s p r o p o s e d 

i n N o t i c e 8 5 - 1 0 , c o r r e l a t e d w i t h t h e 

i n t e n d e d l e v e l o f s a f e t y d e r i v e d from t h e 

f u l l - s c a l e t e s t s . T h e n e w t e s t p r o c e d u r e s 

a f f e c t e d t h e c o r r e l a t i o n w i t h t h e f u l l -

s c a l e t e s t r e s u l t s a n d d i s c r i m i n a t i o n o f 

m a t e r i a l s , s u c h t h a t t h e h e a t r e l e a s e 

v a l u e h a d t o b e i n c r e a s e d t o 6 5 

k i l l o w a t s p e r s q u a r e m e t e r i n o r d e r t o 

m a i n t a i n p r o p e r c o r r e l a t i o n . T h i s c h a n g e 

i n v a l u e t h u s h a d n o e f f e c t o n t h e l e v e l 

o f s a f e t y a n d d i s c r i m i n a t i o n o f m a t e r i a l s 

i n t e n d e d b y N o t i c e 8 5 - 1 0 . A s d i s c u s s e d 

i n N o t i c e 8 5 - 1 0 A , a c o p y o f t h e " 

m e m o r a n d u m r e p o r t c o n t a i n i n g 

r e c o m m e n d a t i o n s m a d e b y t h e F A A 

T e c h n i c a l C e n t e r w a s p l a c e d i n t h e 

R u l e s D o c k e t f o r p u b l i c i n s p e c t i o n a n d 

c o m m e n t d u r i n g d i e r e o p e n e d c o m m e n t 

p e r i o d . 

D i s c u s s i o n o f C o m m e n t s 

N u m e r o u s c o m m e n t e r s , c o m p r i s i n g 

a i r p l a n e a n d e q u i p m e n t m a n u f a c t u r e r s , 

a i r p l a n e o p e r a t o r s , m a t e r i a l p r o d u c e r s , 

a i r p l a n e c r e w o r g a n i z a t i o n s , f o r e i g n 

a i r w o r t h i n e s s a u t h o r i t i e s , o t h e r 

g o v e r n m e n t o r g a n i z a t i o n s , a n d a n 

i n d i v i d u a l r e s p o n d e d t o N o t i c e s 8 5 - 1 0 

a n d 8 5 - 1 G A - T h e v a s t m a j o r i t y o f t h e 

c o m m e n t e r s s u p p o r t t h e i n t e n t o f t h e 

p r o p o s a l ; h o w e v e r , m a n y b e l i e v e t h a t 

t h e t e s t m e t h o d i s n o t s u f f i c i e n t l y 

d e v e l o p e d a n d t h a t t h e F A A e c o n o m i c 

a n a l y s i s o f t h e p r o p o s a l i s u n d e r s t a t e d . 

T h e f o l l o w i n g F A A r e s p o n s e s t o 

c o m m e n t s a r e d i s c u s s e d a c c o r d i n g t o 

t h e s u b j e c t m a t t e r o f t h e c o m m e n t . 

O n e c o m m e n t e r b e l i e v e s t h a t t h e 

s t a n d a r d s f o r flammability o f i n t e r i o r , 

m a t e r i a l s p r e s e n t l y c o n t a i n e d i n § 2 5 : 8 5 3 

a r e s u f f i c i e n t i n l i g h t o f t h e r e c e n t l y 

a d o p t e d s t a n d a r d s f o r f l a m m a b i l i t y o f 

s e a t c u s h i o n s , s m o k e d e t e c t o r s a n d , 

h a n d - h e l d fire e x t i n g u i s h e r s . T h e . _ / 

c o m m e n t e r f u r t h e r b e l i e v e s t h a t t h e 

c h a n c e s o f s u r v i v a l w o u l d h a v e 

d i m i n i s h e d l o n g b e f o r e f l a s h o v e r o c c u r s 

d u e t o t h e i n t e n s e h e a t r e q u i r e d f o r -

f l a s h o v e r . 

T h e F A A f i n d s t h a t , w h i l e t h e r e c e n t l y 

a d o p t e d s t a n d a r d s d o c o n t r i b u t e 

s i g n i f i c a n t l y t o t h e o v e r a l l c h a n c e o f 

s u r v i v a l i n a p o s t - c r a s h e n v i r o n m e n t , 

t h e y d o n o t , i n a n y w a y , d i m i n i s h t h e 

f u r t h e r i m p r o v e m e n t t h a t i s . p o s s i b l e 

t h r o u g h t h e u s e o f i m p r o v e d i n t e r i o r 

m a t e r i a l s . C o n t r a r y t o t h e c o m m e n t e r ' s 

b e l i e f , t h e f u l l - s c a l e t e s t s h a v e s h o w n 

t h a t s a f e e g r e s s i s n o t p r e c l u d e d u n t i l -

t h e t i m e f l a s h o v e r o c c u r s . 

S e v e r a l c o m m e n t e r s - o f f e r v i e w s 

c o n c e r n i n g t h e d e c i s i o n o f t h e F A A n o t 

t o p r o p o s e s t a n d a r d s f o r s m o k e a n d , 

t o x i c i t y . A s d i s c u s s e d i n N o t i c e 8 5 r - 1 0 , 

t h e f u l l - s c a l e t e s t s d e m o n s t r a t e d a • . ' . ' 

s i g n i f i c a n t c o r r e l a t i o n b e t w e e n ' 

f l a m m a b i l i t y a n d s m o k e e m i s s i o n 

. c h a r a c t e r i s t i c s i n t h e m a t e r i a l s , t e s t e d . 

B e c a u s e o f t h i s c o r r e l a t i o n , i t i s n o t 

n e c e s s a r y t o e s t a b l i s h s e p a r a t e t e s t 

p r o c e d u r e s f o r s m o k e a n d f l a m m a b i l i t y . 

F l a m m a b i l i t y i s a m o r e s i g n i f i c a n t f a c t o r 

insurvivabilitythansm6kealone.lt 
w o u l d , t h e r e f o r e , b e i n a p p r o p r i a t e t o 

e s t a b l i s h t e s t p r o c e d u r e s a n c L s t a n d a r d s 

f o r s m o k e i n l i e u o f f l a m m a b i l i t y . 

S i m i l a r l y , t h e f u l l - s c a l e t e s t s s h o w e d 

t h a t t h e r e i s a s i g n i f i c a n t c o r r e l a t i o n 

b e t w e e n flammability a n d t o x i c 

e m i s s i o n s a n d t h a t t h e s e v e r e h a z a r d 

f r o m t o x i c e m i s s i o n s o c c u r s a s a result 

o f f l a s h o v e r i n f i r e s i n v o l v i n g i n t e r i o r 

m a t e r i a l s , t h u s , t h e n e w flammability 

s t a n d a r d s i n d i r e c t l y a d d r e s s t o x i c i t y h y 

r e q u i r i n g t h e u s e o f c a b i n I n t e r i o r 

m a t e r i a l s w i t h r e d u c e d h e a t r e l e a s e 

r a t e s t h a t d e l a y o r . p r e v e n t t h e o n s e t o f 

f l a s h o v e r ( a c o n d i t i o n w h e n h i g h l e v e l s 

o f t o x i c e m i s s i o n s o c c u r } . I t m u s t a l s o b e 

n o t e d t h a t s t a n d a r d s f o r t o x i c i t y w o u l d 

b e e s p e c i a l l y d i f f i c u l t t o e s t a b l i s h . 

b e c a u s e l e v e l s o f h u m a n t o l e r a n c e t o 

t y p i c a l p o s t - c r a s h fire t o x i c a n t s h a v e 

n o t b e e n a d e q u a t e l y d e f i n e d , 

S e v e r a l c o m m e n t e r s e x p r e s s t h e i r 

c o n c u r r e n c e w i t h t h e F A A d e c i s i o n 

c o n c e r n i n g s m o k e a n d t o x i c i t y . C o n t r a r y 

t o t h i s v i e w , h o w e v e r , t w o c o m m e n t e r s 

s t a t e t h a t t h e a m o u n t o f i n i o k e a n d 

t o x i c g a s e s r e l e a s e d i n a f i r e w i l l b e 

d e t e r m i n e d p r i m a r i l y ~ b y t h e , a m o u n t o f 

m a t e r i a l d e c o m p o s e d b y c o m b u s t i o n o r 

t h e r m a l d e g r a d a t i o n a n d t h a t d i e 

a m o u n t o f d e c o m p o s e d r n a t e r i a l i s , i n 

t u r n , p r i m a r i l y a f u n c t i o n o f f i r e 

p r o p a g a t i o n a c r o s s t h e s u r f a c e . T h e 

c o m m e n t e r s c o n c l u d e f r o m t h i s t h a t t h e 

p r o p o s e d r a t e o f h e a t r e l e a s e t e s t i s n o t 

http://insurvivabilitythansm6kealone.lt


.26208 Federal Register / Vol, 51*- No, 139 / Monday, Julŷ 21, 1986 / Rules and Regulations 

s u i t a b l e t o e v a l u a t e t h e s e c r i t e r i a . T h e 

F A A T e c h n i c a l C e n t e r , i n c o n j u n c t i o n 

w i t h t h e N a t i o n a l B u r e a u o f S t a n d a r d s , 

h a s p r e v i o u s l y e v a l u a t e d p o s s i b l e t e s t 

m e a n s o f m e a s u r i n g t h e r a t e o f f l a m e 

s p r e a d . N o n e w e r e f o u n d t o b e f e a s i b l e 

f o r t y p e c e r t i f i c a t i o n t e s t i n g . I t s h o u l d b e 

n o t e d , h o w e v e r , t h a t t h e f u l l - s c a l e f i r e 

t e s t s c o n d u c t e d b y t h e T e c h n i c a l C e n t e r 

d i d i n v o l v e s p r e a d i n g f l a m e s . T h e 

c o r r e l a t i o n o f t h e r a t e o f h e a t r e l e a s e 

t e s t s w i t h t h e f u l l - s c a l e t e s t s h a s s h o w n 

t h a t h e a t r e l e a s e i s a n i n d i c a t i o n o f t h e 

r a t e o f f l a m e s p r e a d ; t h e r e f o r e , t h e F A A 

d o e s n o t c o n c u r w i t h t h e c o m m e n t e r s ' 

c o n c l u s i o n . 

O n e c o m m e n t e r q u e s t i o n s t h e F A A 

d e c i s i o n h o t t o a d o p t c r i t e r i a f o r s m o k e 

a n d t o x i c i t y w i t h r e s p e c t t o i n - f l i g h t 

f i r e s o r i g i n a t i n g b e h i n d p a n e l s . A s 

s t a t e d p r e v i o u s l y , t h e c r i t e r i a p r o p o s e d 

i n N o t i c e s 8 5 - 1 0 a n d 8 5 - 1 0 A w a s b a s e d 

u p o n p o s t - c r a s h e x t e r n a l f u e l - f e d f i r e s . 

T h e s e r e p r e s e n t t h e l a r g e s t p e r c e n t a g e 

o f f i r e s r e s u l t i n g i n i n j u r i e s o r f a t a l i t i e s . 

W h i l e t h e l o n g t e r m e f f e c t s o f s m o k e o r 

t o x i c a n t s f r o m h i d d e n i n - f l i g h t f i r e s i s o f 

c o n c e r n t o t h e F A A , a d d i t i o n a l r e s e a r c h 

i s n e c e s s a r y t o d e f i n e t h e e s s e n t i a l f i r e 

p a r a m e t e r s a n d i d e n t i f y v a l i d , r e a l i s t i c 

m a t e r i a l p e r f o r m a n c e c r i t e r i a . R a t h e r 

t h a n d e l a y t h i s r u l e m a k i n g u n t i l a 

c o m p l e t e f i r e s o l u t i o n i s a v a i l a b l e f o r i n ­

f l i g h t f i r e s o r i g i n a t i n g b e h i n d p a n e l s , " t h e 

F A A b e l i e v e s i t i s i m p o r t a n t t o p o t e n t i a l 

o c c u p a n t s u r v i v a l i n p o s t - c r a s h f i r e s t o 

p r o c e e d w i t h t h i s r u l e m a k i n g a n d 

a d d r e s s t h e i n - f l i g h t f i r e h a z a r d a t a 

l a t e r d a t e t h r o u g h F A A r e s e a r c h b e i n g 

c o n d u c t e d t o e v a l u a t e t h e h i d d e n f i r e 

t h r e a t . 

T w o c o m m e n t e r s r e q u e s t a s s u r a n c e 

t h a t n o f u r t h e r r u l e m a k i n g w i t h r e s p e c t 

t o s m o k e a n d t o x i c i t y i s a n t i c i p a t e d . i n 

t h e f o r e s e e a b l e f u t u r e . B a s e d o n t h e 

i n f o r m a t i o n c u r r e n t l y a v a i l a b l e , t h e 

F A A h a s n o p l a n s t o e s t a b l i s h s t a n d a r d s 

f o r e i t h e r s m o k e o r t o x i c i t y ; h o w e v e r , 

t h i s d o e s n o t p r e c l u d e t a k i n g s u c h 

a c t i o n i n t h e f u t u r e i f , a s n o t e d a b o v e , 

f u r t h e r r e s e a r c h s h o w s s u c h s t a n d a r d s 

a r e w a r r a n t e d a n d h u m a n t o l e r a n c e 

l e v e l s c a n b e a d e q u a t e l y d e f i n e d . 

O n e c o m m e n t e r b e l i e v e s t h a t t h e r a t e 

o f h e a t r e l e a s e t e s t i s c o s t l y a n d 

u n n e c e s s a r y . I n l i e u o f t h i s t e s t , t h e 

c o m m e n t e r p r o p o s e s t o r e v i s e § 2 5 . 8 5 3 

b y e l i m i n a t i n g t h e 1 2 s e c o n d v e r t i c a l 

t e s t a n d r e q u i r i n g ! t h a t a l l m a t e r i a l s p a s s 

t h e 6 0 s e c o n d v e r t i c a l t e s t . T h e 

a l l o w a b l e b u r n l e n g t h w o u l d a l s o b e . -

r e d u c e d f r o m s i x i n c h e s t o t h r e e i n c h e s , 

a n d s t a n d a r d s f o r s m o k e a n d t o x i c i t y 

w o u l d fee e s t a b l i s h e d . T h e F A A d o e s n o t 

c o n c u r " t h a t t h e c o m m e n t e r ' s p r o p o s a l , 

w o u l d a c h i e v e t h e d e s i r e d i m p r o v e m e n t 

i n p o s t - c r a s h s u r v i v a b i l i t y , t h e i n t e r i o r 

m a t e r i a l s t h a t w o u l d h a v e t o m e e t t h e 

p r o p o s e d r a t e o f h e a t r e l e a s e t e s t a r e , i n 

f a c t , c u r r e n t l y r e q u i r e d t o . p a s s t h e 6 0 

s e c o n d v e r t i c a l t e s t i n a c c o r d a n c e w i t h 

§ 2 5 . 8 5 3 ( a ) a n d p a r a g r a p h ( d ) o f P a r t I o f 

A p p e n d i x F t o P a r t 2 5 . T h u s , t h e 

c o m m e n t e r i n e f f e c t i s p r o p o s i n g t o d o 

n o t h i n g m o r e t h a n i s p r e s e n t l y b e i n g 

r e q u i r e d , t h e e n d r e s u l t b e i n g n o 

i m p r o v e m e n t i n m a t e r i a l f l a m m a b i l i t y . 

A l s o , t h e B u n s e n b u r n e r t e s t i s n o t a n 

a d e q u a t e t e s t t o p r e d i c t t h e b e h a v i o r o f 

m a t e r i a l s w h e n s u b j e c t e d t o t h e h i g h 

r a d i a n t h e a t o f a p o s t - c r a s h f i r e . S m o k e 

a n d t o x i c i t y s t a n d a r d s a r e n o t 

c o n s i d e r e d a p p r o p r i a t e o r f e a s i b l e f o r 

t h e r e a s o n s n o t e d a b o v e . 

O n e c o m m e n t e r b e l i e v e s t h a t t h e 

v e r t i c a l B u n s e n b u r n e r t e s t c u r r e n t l y 

r e q u i r e d b y § 2 5 . 8 5 3 s h o u l d b e d e l e t e d 

b e c a u s e m a t e r i a l s w h i c h W i l l p a s s t h e 

p r o p o s e d r a t e o f h e a t r e l e a s e t e s t w i l l 

a l s o p a s s t h e v e r t i c a l B u n s e n b u r n e r 

t e s t . T h e F A A c o n c u r s t h a t t y p i c a l 

i n t e r i o r m a t e r i a l s w h i c h w i l l p a s s d i e 

r a t e o f h e a t r e l e a s e t e s t w i l l e a s i l y p a s s 

t h e v e r t i c a l . B u n s e n b u r n e r t e s t . I t i s 

p o s s i b l e , h o w e v e r , t h a t a n e x t r e m e l y 

t h i n m a t e r i a l m i g h t n o t r e l e a s e e n o u g h 

h e a t t o e x c e e d t h e p r o p o s e d s t a n d a r d s , 

y e t w o u l d b e h i g h l y f l a m m a b l e . T h e 

v e r t i c a l B u n s e n b u r n e r t e s t i s r e l a t i v e l y 

s i m p l e a n d i n e x p e n s i v e t o p e r f o r m . I t i s , 

t h e r e f o r e , r e t a i n e d t o e n s u r e t h a t 

u n a c c e p t a b l e t h i n , h i g h l y f l a m m a b l e 

m a t e r i a l s w h i c h w o u l d p a s s t h e r a t e o f 

h e a t r e l e a s e t e s t w i l l n o t b e u s e d . 

O n e c o m m e n t e r q u e s t i o n s w h y t h e 

f l a m m a b i l i t y s t a n d a r d s p r o p o s e d i n 

N o t i c e 8 5 - 1 0 w e r e n o t a l s o p r o p o s e d f o r 

t r a n s p o r t c a t e g o r y r o t o r c r a f t w h i c h a r e 

t y p e c e r t i f i c a t e d u n d e r t h e p r o v i s i o n s o f 

P a r t 2 9 o f t h i s C h a p t e r . T h e F A A 

r e s e a r c h a n d d e v e l o p m e n t p r o g r a m , 

w h i c h l e d t o t h e p r o p o s e d s t a n d a r d s , 

w a s b a s e d o n a t y p i c a l p o s t - c r a s h , 

e x t e r n a l l y - f e d f i r e s c e n a r i o i n v o l v i n g a 

l a r g e a i r p l a n e . T h e s c e n a r i o a s s u m e d 

t h a t , d u e t o t h e s i z e o f t h e a i r p l a n e , a t 

l e a s t s o m e o f t h e o c c u p a n t s w o u l d b e 

d i s t a n t e n o u g h t o s u r v i v e t h e i n i t i a l 

o u t b r e a k o f t h e f i r e . D e l a y i n g t h e 

i n v o l v e m e n t o f t h e e n t i r e c a b i n i n t h e 

f i r e w o u l d , t h e r e f o r e , a f f o r d o c c u p a n t s 

m o r e t i m e i n w h i c h t o s a f e l y e g r e s s . D u e 

t o t h e i r r e l a t i v e l y s m a l l c a b i n s i z e , t h i s 

s c e n a r i o w o u l d n o t b e a p p l i c a b l e t o 

t y p i c a l t r a n s p o r t c a t e g o r y r o t o r c r a f t . 

A d d i t i o n a l i n v e s t i g a t i o n w o u l d b e 

n e c e s s a r y t o e s t a b l i s h t y p i c a l r o t o r c r a f t 

p o s t - c r a s h f i r e s c e n a r i o s a n d t o 

d e t e r m i n e w h e t h e r r e a l i s t i c s u r v i v a b i l i t y 

i m p r o v e m e n t s c o u l d b e e x p e c t e d . T h e r e 

i s r e a s o n t o b e l i e v e t h a t t h e n e w 

t e c h n o l o g i e s i n i n t e r i o r m a t e r i a l s 

c r e a t e d b y p e r s o n s c o m p l y i n g w i t h t h i s 

r u l e w o u l d b e u s e d i n o t h e r c a t e g o r i e s o f 

a i r c r a f t w i t h o u t r e g u l a t o r y a c t i o n . 

T w o c o m m e n t e r s r e q u e s t t h e 

e x c l u s i o n o f s m a l l e r t r a n s p o r t c a t e g o r y 

a i r p l a n e s f r o m c o m p l i a n c e w i t h t h e 

p r o p o s e d f l a m m a b i l i t y s t a n d a r d s . O n e 

o f t h e t w o n o t e s t h a t t h e e c o n o m i c 

b e n e f i t s o f t h e p r o p o s e d s t a n d a r d s 

w o u l d n o t b e r e a l i z e d f o r s m a l l e r 

t r a n s p o r t c a t e g o r y a i r p l a n e s a n d t h a t 

t h e a c c i d e n t r e c o r d o f s u c h a i r p l a n e s 

s h o u l d b e e x a m i n e d : s e p a r a t e l y . T h e 

o t h e r c o m m e n t e r n o t e s t h a t t h e s m a l l e r 

t r a n s p o r t c a t e g o r y a i r p l a n e s a r e 

f r e q u e n t l y o u t f i t t e d w i t h m o r e l u x u r i o u s 

e x e c u t i v e t y p e i n t e r i o r s a n d 

s u b s e q u e n t l y u s e d f o r e x e c u t i v e c h a r t e r 

o r a i r t a x i o p e r a t i o n s u n d e r t h e 

p r o v i s i o n s o f P a r t 1 3 5 . T h e c o m m e n t e r 

n o t e s t h a t t h e m a t e r i a l s t e s t e d d u r i n g 

t h e F A A r e s e a r c h a n d d e v e l o p m e n t 

p r o g r a m r e f l e c t t h e m o r e m u n d a n e 

i n t e r i o r s f o u n d i n a i r c a r r i e r c a b i n s w i t h 

h i g h d e n s i t y s e a t i n g a n d d o n o t r e f l e c t 

t h o s e f o u n d i n t h e m o r e l u x u r i o u s 

e x e c u t i v e i n t e r i o r s . T h e c o m m e n t e r 

f u r t h e r n o t e s t h a t t h e e v a c u a t i o n t i m e 

n e e d e d f o r s m a l l e r t r a n s p o r t c a t e g o r y 

a i r p l a n e s i s g r e a t l y r e d u c e d w h e n 

c o m p a r e d t o l a r g e , h i g h d e n s i t y a i r l i n e 

a i r p l a n e s a n d , t h e r e f o r e , t h e e x p o s u r e t o 

h e a t , s m o k e , a n d f u m e s f r o m b u r n i n g 

m a t e r i a l i s g r e a t l y m i n i m i z e d . T h e 

c o m m e n t e r s u g g e s t s t h a t a i r p l a n e s o f 3 0 

p a s s e n g e r c a p a c i t y o r l e s s o p e r a t i n g 

u n d e r t h e p r o v i s i o n s o f P a r t 1 3 5 s h o u l d 

b e e x c l u d e d f r o m c o m p l i a n c e w i t h t h e 

n e w s t a n d a r d s . 

T h e F A A c o n c u r s t h a t t h e r e s e a r c h 

a n d d e v e l o p m e n t p r o g r a m w h i c h l e d t o 

t h e p r o p o s e d s t a n d a r d s w a s b a s e d o n a 

s c e n a r i o i n v o l v i n g a l a r g e r a i r p l a n e a n d 

m a y n o t h a v e p r o d u c e d d a t a d i r e c t l y 

a p p l i c a b l e t o t h e s m a l l e r t r a n s p o r t , 

c a t e g o r y a i r p l a n e s . A l s o , t h e F A A 

c o n c u r s t h a t t h e t i m e n e e d e d t o 

e v a c u a t e s m a l l e r t r a n s p o r t c a t e g o r y 

a i r p l a n e s w i t h r e l a t i v e l y f e w p a s s e n g e r s 

i s m u c h l e s s t h a n t h a t n e e d e d f o r l a r g e , 

h i g h d e n s i t y a i r l i n e a i r p l a n e s . T h e F A A 

d o e s n o t a g r e e , h o w e v e r , t h a t t h e 

m a t e r i a l s t e s t e d a r e n o t r e p r e s e n t a t i v e 

o f i n t e r i o r s t h a t m i g h t b e u s e d i n 

e x e c u t i v e i n t e r i o r s u s e d i n P a r t 1 3 5 

o p e r a t i o n s . T o t h e c o n t r a r y , t h e 

m a t e r i a l s u s e d i n e x e c u t i v e i n t e r i o r s 

w o u l d f a l l w i t h i n . t h e r a n g e o f m a t e r i a l s 

t e s t e d a n d t h u s t h e p r o p o s e d c r i t e r i a 

w o u l d b e a p p r o p r i a t e f o r e x e c u t i v e 

i n t e r i o r s . E v e n i f m a t e r i a l s a r e u s e d t h a t 

a r e o u t s i d e t h e r a n g e o f t h e m a t e r i a l s 

t e s t e d , t h e p r o p o s e d c r i t e r i a w o u l d s t i l l 

b e a d e q u a t e s i n c e t h e y a r e b a s e d u p o n 

u n c h a n g i n g l a w s o f p h y s i c s a n d e n s u r e 

a n a p p r o p r i a t e l e v e l o f s a f e t y . W h i l e t h e 

F A A b e l i e v e s t h a t t h e r e i s a s i z e o f 

a i r p l a n e a t w h i c h t h e e x p e c t e d b e n e f i t s 

f r o m t h e p r o p o s e d r u l e w i l l s i g n i f i c a n t l y 

d i m i n i s h , r e s u l t s o f p a s t f l a m m a b i l i t y 

t e s t s p r o v i d e n o b a s i s t o e x c l u d e 
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a i r p l a n e s o f 3 0 p a s s e n g e r c a p a c i t y o r 

l e s s . F u r t h e r m o r e , n o d a t a w a s 

p r e s e n t e d b y t h e c o m m e n t e r t o j u s t i f y 

i t s p r o p o s a l . T h u s , t h e F A A h a s l o o k e d 

t o e x i s t i n g s a f e t y s t a n d a r d s t o d e l i n e a t e 

a l o g i c a l a i r p l a n e c a p a c i t y b e l o w w h i c h 

c o m p l i a n c e w i t h t h e p r o p o s e d r u l e s i s 

n o t r e q u i r e d . 

A m a x i m u m c a p a c i t y o f 1 9 p a s s e n g e r s 

h a s b e e n r e c o g n i z e d p r e v i o u s l y a s a n 

a p p r o p r i a t e d i v i d i n g l i n e i n a n u m b e r o f . 

i s s u e s i n v o l v i n g c a b i n s a f e t y . F o r 

e x a m p l e , § 1 3 5 . 1 0 7 r e q u i r e s a flight 

a t t e n d a n t t o b e o n b o a r d a n a i r p l a n e 

o p e r a t e d u n d e r t h e p r o v i s i o n s o f P a r t 

1 3 5 w i t h e p a s s e n g e r s e a t i n g c a p a c i t y 

g r e a t e r t h a n 1 9 . S i m i l a r l y , 1 9 p a s s e n g e r s 

i s t h e m a x i m u m s e a t i n g c a p a c i t y w i t h 

w h i c h n o r m a l c a t e g o r y - a i r p l a n e s m a y b e 

t y p e c e r t i f i c a t e d u n d e r t h e p r o v i s i o n s o f 

S p e c i a l F e d e r a l A v i a t i o n R e g u l a t i o n s 

f S F A R ) 4 1 f o r o p e r a t i o n u n d e r P a r t 1 3 5 . 

F o r t h e s a m e r e a s o n s t h a t 1 9 p a s s e n g e r s 

w a s c h o s e n a s t h e d i v i d i n g l i n e i n t h e s e 

o t h e r i s s u e s a n d f o r c o n s i s t e n c y , 1 9 

p a s s e n g e r s i s c o n s i d e r e d a n a p p r o p r i a t e 

d i v i d i n g l i n e f o r t h e n e w flammability 

s t a n d a r d s . A c c o r d i n g l y , § 2 5 . 8 5 3 

s p e c i f i e s t h a t t h e flammability 

s t a n d a r d s a p p l y o n l y t o a i r p l a n e s w i t h 

p a s s e n g e r c a p a c i t i e s g r e a t e r t h a n 1 9 . 

T h i s , o f c o u r s e , a p p l i e s a l s o t o a i r p l a n e s 

o p e r a t e d u n d e r P a r t 1 2 1 , a s § 1 2 1 . 3 1 2 

w i l l i n c o r p o r a t e t h e p r o v i s i o n s o f 

§ 2 5 . 8 5 3 b y r e f e r e n c e , a n d t o t h o s e 

o p e r a t e d u n d e r P a r t 1 3 5 , a s § 1 3 5 . 1 6 9 

i n c o r p o r a t e s t h e p r o v i s i o n s o f § 1 2 1 . 3 1 2 , 

i n t u r n , b y r e f e r e n c e . A s d i s c u s s e d 

above, t h i s a m e n d m e n t a p p l i e s , 

p r i m a r i l y t o a p o s t - c r a s h , e x t e r n a l l y - f e d 

f i r e s c e n a r i o . A s a l s o d i s c u s s e d a b o v e , 

t h e F A A i n t e n d s t o c o n d u c t f u r t h e r 

r e s e a r c h c o n c e r n i n g t h e e f f e c t s o f f i r e s 

i n h i d d e n a r e a s . T h i s a c t i o n d b e s n o t 

p r e c l u d e f u t u r e r u l e m a k i n g t h a t w o u l d 

r e q u i r e s m a l l e r a i r p l a n e s t o c o m p l y w i t h 

t h e n e w f l a m m a b i l i t y s t a n d a r d s i f 

w a r r a n t e d b y f u r t h e r r e s e a r c h . 

A n u m b e r o f c o m m e n t e r s b e l i e v e t h a t 

t h e r e g u l a t o r y e v a l u a t i o n i s i n e r r o r a n d 

t h a t t h e a c t u a l c o s t w i l l b e s e v e r a l times 

g r e a t e r t h a n t h e e s t i m a t e c o n t a i n e d i n 

N o t i c e 8 5 - 1 0 b e c a u s e m o r e t e s t i n g 

w o u l d b e r e q u i r e d t h a n a s s u m e d i n : t h e 

c o s t a n a l y s i s . T h e F A A h a s r e v i s e d t h e 

e c o n o m i c a n a l y s i s f o r t h i s r u l e b a s e d 

u p o n t h i s a n d o t h e r c o m m e n t s 

a d d r e s s e d l a t e r i n t h i s d o c u m e n t . 

C o m p l i a n c e w i t h t h e 6 5 k i l o w a t t s p e r 

s q u a r e m e t e r s t a n d a r d h a s b e e n 

e x t e n d e d t o 4 y e a r s r a t h e r t h a n t h e 2 

y e a r s p r o p o s e d t o r e d u c e t h e e c o n o m i c 

i m p a c t o f t h e r u l e . 

C o m m e n t s s u g g e s t e d t h e F A A - t e s t i n g 

w a s flawed b e c a u s e i t o n l y l o o k e d - a t 

g e n e r i c m a t e r i a l s d u r i n g t h e f u l l - s c a l e 

t e s t s . C o m m e n t e r s a l s o s u g g e s t t h a t 

s o m e g e n e r i c m a t e r i a l s c o n t a i n i n g 

c e r t a i n b a s e r e s i n s , s u c h a s p h e n o l i c s , 

d e m o n s t r a t e d g o o d p e r f o r m a n c e w h i l e 

a c t u a l i n - s e r v i c e p a n e l s w i t h t h e s a m e 

b a s e r e s i n s s h o w e d l e s s t h a n d e s i r a b l e 

r e s u l t s . A s a r e s u l t o f t h e s e 

d i s c r e p a n c i e s i n t e s t r e s u l t s , 

c o m m e n t e r s h a v e c h a r a c t e r i z e d t h e 

O S U r a t e o f h e a t r e l e a s e t e s t p r o c e d u r e s 

a s a n u n r e l i a b l e p r e d i c t o r o f t h e 

p e r f o r m a n c e o f m a t e r i a l s u n d e r 

e x p e c t e d p o s t - c r a s h f i r e c o n d i t i o n s . T h e 

F A A d o e s n o t a g r e e w i t h t h e s e 

c h a r a c t e r i z a t i o n s . 

T h e g e n e r i c m a t e r i a l s w e r e h o t 

d e v e l o p e d t o b e c o m p l e t e l y i d e n t i c a l t o 

i n - s e r v i c e p a n e l s . I n s t e a d , t h e y w e r e 

d e v e l o p e d t o p r o v i d e a c o n t i n u u m o f 

t e s t r e s u l t s o v e r a r a n g e o f e x p e c t e d 

v a l u e s f o r t y p i c a l i n - s e r v i c e p a n e l s : I t 

m u s t b e u n d e r s t o o d t h a t t h e o b j e c t i v e o f 

t h e t e s t w a s n o t t o e s t a b l i s h t h e 

b e h a v i o r o f t y p i c a l i n - s e r v i c e p a n e l s b u t 

t o p e r f o r m e n o u g h t e s t i n g t o s h o w t h a t 

t h e s m a l l - s c a l e O S U a p p a r a t u s 

a c c u r a t e l y p r e d i c t e d t h e f u l l - s c a l e t e s t 

r e s u l t s . I t i s n o t n e c e s s a r y t o u s e i n -

s e r v i c e m a t e r i a l s t o s h o w t h i s 

c o r r e l a t i o n . T h e F A A b e l i e v e s t h a t t h e 

c o r r e l a t i o n h a s u n q u e s t i o n a b l y b e e n 

d e m o n s t r a t e d . T h e f a c t t h a t i n - s e r v i c e 

p a n e l s w i t h b a s e r e s i n s i d e n t i c a l t o 

t h o s e o f g e n e r i c p a n e l s t e s t e d d o n o t 

b e h a v e i n t h e s a m e m a n n e r d o e s n o t 

s u r p r i s e t h e F A A . T h e i n - s e r v i c e 

m a t e r i a l s h a v e flammable d e c o r a t i v e 

f i n i s h e s o v e r t h e b a s i c h o n e y c o m b / r e s i n 

m a t r i x w h i c h p r o d u c e s t h e s e " a p p a r e n t " 

d i s c r e p a n c i e s . T h e F A A b e l i e v e s t h a t 

O S U a p p a r a t u s r e s u l t s s h o w i n g s o m e i n -

s e r v i c e m a t e r i a l s b e h a v e w o r s e t h a n 

s i m i l a r g e n e r i c m a t e r i a l s a r e a c c u r a t e 

a n d a r e m e r e l y a r e f l e c t i o n o f t h e f a c t 

t h a t t h e d e c o r a t i v e m a t e r i a l d i m i n i s h e s 

t h e o v e r a l l p e r f o r m a n c e o f t h e p a n e l . 

T h e F A A b e l i e v e s t h a t c o m m e n t e r s 

s u g g e s t i n g t h a t t h e r u l e m a k i n g s h o u l d b e 

d e f e r r e d u n t i l f u l l - s c a l e t e s t i n g c o u l d b e 

c o n d u c t e d o n a l l i n - s e r v i c e m a t e r i a l s t o 

p r o p e r l y r a n k t h e i r flammability h a v e 

p o s s i b l y m i s u n d e r s t o o d t h e b a s i c 

o b j e c t i v e s o f t h e F A A f u l l - s c a l e t e s t i n g 

a s d i s c u s s e d a b o v e . 

C o m m e n t e r s a l s o s u g g e s t e d t h a t t h e 

r u l e m a k i n g a c t i o n w a s p r e m a t u r e 

b e c a u s e t h e p r e v i o u s l y d i s c u s s e d r o u n d -

r o b i n t e s t i n g s h o w e d t h a t t h e m a t e r i a l 

t e s t e d w i t h i n a p a r t i c u l a r l a b o r a t o r y 

s h o w e d i n a d e q u a t e r e p e a t a b i l i t y a n d 

t h e v a l u e s w e r e h o t c o r r e c t a b l e f r o m 

l a b o r a t o r y t o l a b o r a t o r y . A s p r e v i o u s l y 

d i s c u s s e d , t h e d i f f e r e n c e s i n t e s t r e s u l t s 

h a v e a l r e a d y b e e n m i n i m i z e d b y t h e 

c h a n g e d t e s t p r o c e d u r e s a n d e q u i p m e n t 

t h a t h a v e r e s u l t e d f r o m t h e t w o s e r i e s o f 

t e s t s c o n d u c t e d j o i n t l y b y t h e T e c h n i c a l 

C e n t e r a n d t h e t r a d e a s s o c i a t i o n 

m e m b e r s . D a t a p r e s e n t e d - b y t h e t h r e e 

i n d u s t r y l a b o r a t o r i e s a n d t h e F A A , a s 

c o n t a i n e d i n t h e d o c k e t , s h o w s g o o d 

r e p e a t a b i l i t y o f r e s u l t s w i t h i n a 

p a r t i c u l a r l a b o r a t o r y . W i t h r e g a r d t o 

, c o r r e l a t i o n b e t w e e n i n d i v i d u a l 

l a b o r a t o r i e s , e v e n t h e i n d u s t r y 

o r g a n i z a t i o n t h a t w a s g e n e r a l l y c r i t i c a l 

o f t h e O S U t e s t r e s u l t s s t a t e d , " W h i l e 

t h e s e v a r i a t i o n s ( b e t w e e n l a b a v e r a g e s ) 

r a n g e i n t h e 1 0 t o 1 5 p e r c e n t l e v e l s t h e y 

a r e c o n s i d e r e d r e a s o n a b l e , p a r t i c u l a r l y 

f o r f i r e t e s t i n g w i t h t h e a t t e n d a n t 

p r o b l e m s a n d t h e t e n d e n c y f o r e a c h f i r e 

t o h a v e i t s o w n p e r s o n a l i t y . " T h e F A A 

c o n c u r s w i t h t h i s c o m m e n t e r a n d 

b e l i e v e s t h e l e v e l o f c o r r e l a t i o n t o b e . 

v e r y g o o d a n d w e l l w i t h i n t h e r a n g e 

e x p e c t e d f o r f l a m m a b i l i t y t e s t i n g . T h e 

F A A f u r t h e r b e l i e v e s t h a t t h e t e s t 

c o r r e l a t i o n a n d r e p e a t a b i l i t y 

d e m o n s t r a t e d b y t h e s e c o n d s e r i e s o f 

r o u n d - r o b i n t e s t s c l e a r l y d e m o n s t r a t e s 

t h e a d e q u a c y o f t h e O S U a p p a r a t u s a s a 

d i s c r i m i n a t o r o f m a t e r i a l s t o a l e v e l 

n e c e s s a r y t o p r o c e e d w i t h t h i s 

r u l e m a k i n g . T h e F A A s t i l l b e l i e v e s t h e r e 

a r e a d d i t i o n a l i m p r o v e m e n t s t h a t c o u l d ' 

b e m a d e t o i m p r o v e c o r r e l a t i o n a n d i s 

f u r t h e r e v a l u a t i n g t h e d i s c r e p a n c i e s 

b e t w e e n t h e f o u r l a b o r a t o r y t e s t 

a p p a r a t u s . T h e F A A p l a n s a t h i r d s e r i e s 

o f r o u n d - r o b i n t e s t s t o a s s e s s w h a t 

i m p r o v e m e n t s c a n b e m a d e ^ i h t e s t 

r e s u l t s c o r r e l a t i o n . N e v e r t h e l e s s , t h e 

F A A c l e a r l y b e l i e v e s t h e p r e s e n t 

d e m o n s t r a t e d c o r r e l a t i o n i s s u f f i c i e n t t o 

p r o c e e d w i t h u s e o f t h e p r o p o s e d O S U 

t e s t a p p a r a t u s a n d w i l l e n h a n c e t h e 

l e v e l o f f i r e p r o t e c t i o n s a f e t y . 

C o m m e n t e r s a l s o n o t e t h a t t h e O S U 

r a t e o f h e a t r e l e a s e a p p a r a t u s s p e c i f i e d 

f o r c o m p l i a n c e w i t h t h e p r o p o s e d 

flammability s t a n d a r d s i s c o s t l y a n d n o t 

w i d e l y a v a i l a b l e . P r e s e n t l y , t h e F A A i s 

a w a r e o f f o u r l a b o r a t o r i e s t h a t h a v e t h e 

O S U r a t e o f h e a t r e l e a s e a p p a r a t u s i n 

u s e f o r t e s t i n g a i r p l a n e i n t e r i o r * • ' 

m a t e r i a l s f o r c e r t i f i c a t i o n . O n e i s i n u s e 

a t O S U o n a c o n s u l t i n g b a s i s , t w o a r e 

u s e d b y d o m e s t i c a i r c r a f t 

m a n u f a c t u r e r s , a n d o n e i s u s e d b y a 

E u r o p e a n a i r c r a f t m a n u f a c t u r e r . F i f t e e n 

o t h e r l a b o r a t o r i e s i n t h e U . S . c u r r e n t l y 

u s e O S U r a t e o f h e a t r e l e a s e a p p a r a t u s 

f o r n o n - a i r c r a f t a p p l i c a t i o n s . 

P r e s u m a b l y t h e s e w o u l d a l s o b e 

a v a i l a b l e f p r a i r c r a f t u s e , i f n e e d e d . I t i s 

a n t i c i p a t e d t h a t o t h e r l a b b r a t o r i e s w i l l 

a c q u i r e t h e O S U r a t e o f h e a t r e l e a s e 

a p p a r a t u s a s d i e n e e d d e v e l o p s . W h i l e 

t h e O S U r a t e o f h e a t r e l e a s e a p p a r a t u s 

i s m o r e c o s t l y t h a n t h e B u n s e n b u r n e r 

r e q u i r e d t o s h o w c o m p l i a n c e w i t h t h e 

p r e s e n t s t a n d a r d s , t h e F A A i s n o t a w a r e 

o f , a n d c o m m e n t e r s h a v e n o t p r o p o s e d ; 

a n y o t h e r t e s t m e t h o d t h a t i s a 

s a t i s f a c t o r y m e a n s o f s h o w i n g 

c o m p l i a n c e w i t h t h e n e w flammability 

s t a n d a r d s . 
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Commenters disagree with the 
statement in Notice 85-10 that, "there is 
no cost associated with switching 
manufacturing processes to use only 
materials which comply with the 
proposed tests." As an example, one ; 
commenter cites the change from , . 
thermo-fqrmed parts to resin 
impregnated glass fiber which involves 
high cure temperatures and special 
tools. The statement in Notice 85-10 was 
based on the assumption mat the 
already widely used material which 
was. found to give the minimum 
acceptable performance in the full-scale 
testing, would fee retained and could be, 
used to replaceTnaterials that do not 
meet the new flammability standards. 
The F A A does concur, however, that 
additional costs would be incurred in 
switching to materials requiring new 
manufacturing processes. Another 
commenter disagrees with the 
assumption that, of six types of 
airplanes now ra production, each has 
only four types of panels (sidewalls, 
partitions, ceilings and storage bins}, 
making a total of 24 types to be 
evaluated. The commenter notes that 
many more, tests would have to be 
conducted due to variations in size, 
material; decorative finish, etc. 
Commenters also note that tests would . 
have to be conducted as jaart "of the 
qualify control process, as "well as for. 
type certification. It should be pointed 
out that tests, are already required to 
establish the Quality of interior 
materials. The F A A anticipates no 
significant increase in the amount of 
testing necessary to establish the quality 
of the manufacmred materials, .although 
it "concedes that some quality testing 
may be of a more sophisticated and thus 
more costly nature; The regulatory 
analysis for this rulemaking has been 
updated, to consider these comments 
arid other information provided by the 
various commenters. 

Some commenters believe that 
additional full-scale tests should be 
conducted to verify that the new 
flammability standards are appropriate. 
The F A A does,riot concur. As stated 
before, full-scale testing using generic 
materials has shown the small-scale -
O S U testprpcedures to/be appropriate 
in predicting material behavior. There is 
no reason to believe that the suitability 
of in-service materials will not 
correspond to the results provided by 
me generic materials tested, 

T w o commenters believe that the two 
yeax'iqrhpnari V 
manufactured airplanes would be 
unnecessarily long. One of these . 
suggests that a period of one year wouUl 
be appropriate. O n the other hand, a 

number of other commenters believe 
that two years does not allow sufficient 
time to select new materials, evaluate 
their feasibilityTconduct the necessary 
qualification tests, develop any new 
manufacturing processes, and place 
orders. They note that toe-normal 
procurement process requires 
components to be ordered at least one 
year prior to the time the.airplane for 
which they are intended is completed. 
One commenter suggests a compliance 
period of five years. The F A A considers 
five years to be excessive but in view of 
the above factors, does concur that the-
proposed two year compliance, period 
might be too short. The F A A believes 
that the requirement to meet the heat 
release value of 65 kilowatts per square 
meter within 2 years imposes a greaterr 
burden on the industry than originally 
expected. The F A A further anticipates 
that the amount of developmental 
testing necessary and the need to 
develop new manufacturing processes 
makes the two year, compliance period 
unrealistic. The F A A believes a 4 year 
compliance time is more appropriate to 
comply with the heat release value of 65 
k w / c m \ but wants to preclude some of 
the highly flammable materials... 
identified during F A A testing from being 
installed during that 4-year period. Thus, 
the final rule contains an interim 2-year 
period after which interior materials 
used in newly manufactured or. 
completely replaced interiors must have 
a heat release value of IQOikilowatts per 
square meter or less. The F A A choose 
the 100 k w / c m 2 value because tests 
show that value eliminates materials 
which are dearly uriacceptabte to both 
the F A A and commenters. The standard; 
provided by this value will prevent the 
use of these materials during the interim 
period. Tlwse intermediate standards 
will preclude fee use of materials found 
to be especially flammable, such as 
acrylohitri^iutadiene-styrene (ABSj 

. and polycarbonate- The intermediate 
standards will result in an early 
incremental increase in safety and will 
prevent any degradation in the present 
level of safety due to increased use of 
these materials. 

As proposed, al l large airplanes type 
certificated after January 1,1958, and 
operated under the provisions of Pari : 

121 or 135 would have to be modified to 
use materials that meet the new 

-flammabUity standards the first time the. 
cabin interior is replaced after a date 4 
years, from the effective date of the _ ,-
aniendniffiht," .Ifce sekcaoq qualification 
and procurement processes for 
operators are essentially the saraeas 
those for manuSaciureis..ef new 
aiiplaaes.-An interim jieridd -of2 years,. 

with intermediate standards has also 
been imposed for die reasons cited 
above with respect to newly 
manufactured airplanes. {As also noted 
above, the requirement will apply to 
airplanes with passenger capacities 
greater than 19, rather than all "large 
airplanes".) 

Several commenters request 
clarification of the expression "upon the 
first replacement of the cabin interior", 
as used in proposed § l£U12(a } (2) and 
(3). As discussed in Notice 85-10, the. 
replacement of individual panels on a 
piece-meal basis would not significantly 
increase the level of safety and might 
result in parts incompatibUity. The 
intent of this expression is, therefore, to 
require the use of the new materials 
whenever there is a substantially 
complete replacement of th^ interior 
materials that are subject to the sew 
flammability standards. Whether other 
interior items, such as seats, flooring, 
etc., are replaced or retained is not 
relevant to a determination that interior 
materials meeting the new flammabihty 
standards must be used. The term 
"substantially" is used to ensure that 
materials meeting due new flammability 
standards are used when minor 
components not significant to the overall 
interior flammability are retained.: 
Refurbishment of interior components 
by replacing the decorative finish would 
not constitute "replacement" provided 
the refurbished components are 
reinstalled in the. same airplane. O n the . 
other hand, components removed from 
one airplane, refurbished and installed 
in another airplane on a rotational basis 
would have to meet-the new 
flammability standards. Paragraphs 
121.312(a) (2) and (3] have been 
reworded to clarify their applicability. 

T w o commenters believe that the 
interior materials should meet the new 
flammability standards within five years 
after the effective date regardless of 
whether they are replaced for other 
reasons. A mandatory retrofit was not 
proposed for the reasons cited in Notice-
85-10. 

As proposed in Notice 65-10, all larger 
interior surface materials installed 
above the floor in compartments 
occupied by the crew or passengers 
would have to meet the new 
flammability standards. This would 
include sidewalls, ceilings, bins and 
partitions, gaUey structoes, and any 
coverings on these surfaces, but would 
not include smaller items,ie^ windows, 
window shades or curtains. Several 
commenters offer views or request: 
clarification as to the interior materials 
that would have to meet the new 
standards, fa partiif^ilar, TTinmniffntera-
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question whether the new standards 
would apply to complex door moldings 
and clear or translucent plastic . 
components, e.g., light lenses in ceiling 
panels, other light lenses, and window 
anti-scratch panels. One commenter 
notes that materials used in sidewalls 
and panels at low level wear areas 
should be exempted. The commenter 
asserts that requiring such materials to 
meet the new standards would provide 
little benefit and cause considerable 
cost. Similarly, another commenter 
believes that the exclusion of some low-
priced, high wear parts could 
significantly reduce the cost impact of 
the regulation without reducing the 
resultant benefits. Other commenters 
believe that materials used in internal 
galley structure and those used in the 
internal construction of stowage 
compartments should be exempted 
because such materials would not be 
exposed to direct flame impingement. 
On the other hand, one commenter 
believes that the new standards should 
apply to passenger service units. 
Another believes that they should apply 
to.curtains and shades. 

The primary purpose of the new 
flammability standards is to ensure that 
interior materials with large outer 
surface areas will not become involved 
rapidly and contribute to a fire when 
exposed to flames. The internal 
structure of galleys and storage bins 
need not meet the proposed standards 
because such structure would not be 
exposed to an external flame until well 
after flashover occurs and further egress 
is unlikely. The new flammability 
standards do not apply to transparent or 
translucent components such as lenses 
used in interior lights and illuminated 
signs, and window anti-scratch panels, 
because of the lack of materials which 
will meet the flammability standards 
and still have the light transmissibility 
characteristics which are vital in 
emergency situations. Because of their 
relatively small volume and surface 
area* small parts (e.g. door and window 
moldings, seat trays, arm rests, etc.), 
need not meet the new flammability 
standards. For the same reason, small 
detail parts of the passenger service 
units need not meet the new standards. 
Any large surface areas of passenger 
service units that comprise the 
undersides of the overhead storage bins 
would, however, have to meet the new " 
flammability standards because they 
could contribute significantly to a fire. 
The FAA does not concur that requiring 
materials used in sidewalls and panels 
at low level in high wear areas to meet 
these standards would provide little 
benefit and cause considerable cost. 

D u r i n g t h e f u l l - s c a l e t e s t i n g , i t w a s 

f o u n d t h a t t h e r e i s v e r y l i t t l e " 

i n v o l v e m e n t o f f l o o r i n g u n t i l a f t e r 

f l a s h o v e r . T h i s i s n o t t r u e , h o w e v e r , o f 

s i d e p a n e l s a n d p a r t i t i o n s , e v e n t h e 

p o r t i o n s n e a r t h e f l o o r . W h i l e s o m e o f 

t h e m a t e r i a l s t h a t a r e t r a d i t i o n a l l y u s e d 

f o r h i g h w e a r a r e a s m i g h t n o t m e e t t h e 

n e w flammability s t a n d a r d s , t h e r e a r e 

o t h e r a v a i l a b l e m a t e r i a l s t h a t a r e 

f e a s i b l e f o r t h i s p u r p o s e . S e c t i o n 

2 5 . 8 5 3 [ a - l ) h a s b e e n r e w o r d e d t o c l a r i f y 

t h e a p p l i c a b i l i t y o f t h e n e w f l a m m a b i l i t y 

s t a n d a r d s . 

W h i l e t h e c o m m e n t t h a t c u r t a i n s a n d 

s h a d e s s h o u l d h a v e b e e n i n c l u d e d g o e s 

b e y o n d t h e s c o p e o f t h e n o t i c e , i t i s 

n o t e d t h a t c u r t a i n s a n d s h a d e s w e r e n o t 

i n c l u d e d i n t h e p r o p o s e d r u l e m a k i n g 

b e c a u s e , n o m a t e r i a l s m e e t i n g t h e n e w 

s t a n d a r d s w e r e c o n s i d e r e d f e a s i b l e f o r 

s u c h u s e . 

A s a n n o u n c e d i n N o t i c e 8 5 - 4 0 A , t h e 

F A A h a s r e c o m m e n d e d t h a t t h e h e a t 

r e l e a s e r a t e b e m e a s u r e d b y t h e 

t h e r m o p i l e m e t h o d a l o n e . D u e t o 

c o n f l i c t i n g t e s t r e s u l t s , s e v e r a l 

c o m m e n t e r s a l s o e x p r e s s t h e b e l i e f t h a t 

o n l y o n e m e t h o d s h o u l d b e u s e d . T w o 

b e l i e v e t h a t t h e o x y g e n d e p l e t i o n 

m e t h o d i s s u p e r i o r t o t h e t h e r m o p i l e 

m e t h o d ; h o w e v e r , m o s t s u p p o r t t h e 

F A A , T h e t w o s e r i e s o f t e s t s c o n d u c t e d 

b y t h e i n d u s t r y t r a d e a s s o c i a t i o n a n d 

t h e F A A h a v e s h o w n t h a t t h e t h e r m o p i l e 

a n d o x y g e n d e p l e t i o n m e t h o d s p r o v i d e 

c o n s i s t e n t r e s u l t s . T h e t h e r m o p i l e i s a n 

i n t e g r a l p a r t o f t h e O S U t e s t a p p a r a t u s , 

w h i l e t h e o x y g e n d e p l e t i o n m e t h o d 

w o u l d r e q u i r e a d d i t i o n a l e x p e n d i t u r e f o r 

a d d e d t e s t e q u i p m e n t . T h e t h e r m o p i l e i s , 

t h e r e f o r e , a d o p t e d a s t h e s o l e m e t h o d o f 

m e a s u r i n g t h e r a t e o f h e a t r e l e a s e . 

S e v e r a l c o m m e n t e r s n o t e 

d i s c r e p a n c i e s a n d t y p o g r a p h i c a l e r r o r s 

c o n c e r n i n g t h e o x y g e n d e p l e t i o n 

m e t h o d . A s o n l y t h e t h e r m o p i l e m e t h o d 

w i l l b e u s e d , t h e s e c o m m e n t s a r e n o 

l o n g e r r e l e v a n t . 

O n e c o m m e n t e r b e l i e v e s t h a t t h e 

r a d i a n t h e a t flux o f 3 . 5 W / c m 2 , i s t o o 

l o w , w h i l e a n o t h e r e x p r e s s e s t h e 

o p p o s i t e v i e w . A t h i r d c o m m e n t e r 

s p e c u l a t e s t h a t t e s t i n g w i t h o n e h e a t 

flux l e v e l d o e s n o t s e e m t o b e s u f f i c i e n t 

f o r c h a r a c t e r i z a t i o n o f b u r n i n g b e h a v i o r . 

A s n o t e d a b o v e , t h e t w o s e r i e s - o f t e s t s 

c o n d u c t e d j o i n t l y b y t h e F A A a n d 

m e m b e r s o f t h e i n d u s t r y t r a d e 

a s s o c i a t i o n s h o w e d t h a t t h e c o r r e l a t i o n 

w i t h t h e f u l l - s c a l e t e s t s w a s m u c h b e t t e r 

a n d t h e r e s u l t s w e r e m o r e c o n s i s t e n t 

w i t h 3 . 5 W / c m 2 . T e s t i n g w i t h m p r ^ f f i a n 

o n e h e a t flux l e v e l i s n o t c o n s i d e r e d 

a p p r o p r i a t e b e c a u s e t h e r e s u l t s o f t e s t s 

c o n d u c t e d a t o n e l e v e l w o u l d n o t b e 

c o n s i s t e n t w i t h t h o s e o b t a i n e d a t ~ 

a n o t h e r l e v e l . I n ' v i e w o f t h e a b o v e , a 
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r a d i a n t h e a t flux o f 3 . 5 W / c m 2 i s ; 

a d o p t e d i n l i e u o f 5 . 0 W / c m z . 

O n e c o m m e n t e r b e l i e v e s t h a t a n 

i n d e p e n d e n t g r o u p , s u c h a s t h e C e n t e r 

f o r F i r e R e s e a r c h a t t h e N a t i o n a l B u r e a u 

o f S t a n d a r d s , s h o u l d r e v i e w t h i s m a t t e r 

t o d e t e r m i n e w h e t h e r t h e r e c o m m e n d e d 

c h a n g e s a r e w a r r a n t e d . T h e F A A d o e s 

n o t c o n c u r b e c a u s e t h e 

r e c o m m e n d a t i o n s a r e b a s e d o n s o u n d 

t e s t r e s u l t s , a n d a n i n d e p e n d e n t r e v i e w 

w o u l d u n d u l y d e l a y i n t r o d u c t i o n o f 

i m p r o v e d m a t e r i a l s i n s e r v i c e . 

S e v e r a l c o m m e n t e r s e x p r e s s t h e i r 

c o n c e r n t h a t t e s t i n g s p e c i m e n s i n a 

v e r t i c a l p o s i t i o n i s n o t a d e q u a t e f o r 

m a t e r i a l s t h a t m e l t a n d d r i p , i . e . , 

t h e r o m p l a s t i c s a n d t h e r m o p l a s t i c 

c o m p o s i t e s . B a s e d o n t h e i r e x p e r i e n c e i n 

t e s t i n g s u c h m a t e r i a l s , t h e F A A 

T e c h n i c a l C e n t e r r e c o m m e n d e d t h e u s e 

o f a w i r e m e s h t o h o l d t h e s p e c i m e n i n 

p l a c e a n d a d r i p p a n t o c o l l e c t m o l t e n . 

m a t e r i a l . A s n o t e d a b o v e , t h e 

r e c o m m e n d a t i o n s o f t h e T e c h n i c a l . . 

C e n t e r h a v e b e e n a d o p t e d ; t h e r e f o r e , n o 

f u r t h e r d i f f i c u l t i e s i n t h i s r e g a r d a r e , , 

a n t i c i p a t e d . 

T w o c o m m e n t e r s n o t e t h a t t h e O S U 

t e s t a p p a r a t u s , a s d e s c r i b e d b y A S . T M -

E - 9 0 6 , i s s t i l l a r e s e a r c h t o o l a n d s h o u l d 

n o t b e u s e d a s a m e a n s o f r e g u l a t o r y 

c o m p l i a n c e . O n e o f t h e t w o n o t e s t h a t i t 

i s . r e s t r i c t e d b y A S T M t o u s e i n r e s e a r c h 

a n d d e v e l o p m e n t b e c a u s e n o d a t a w e r e 

p r e s e n t e d , t o s h o w a c o r r e l a t i o n 

b e t w e e n s m a l l ; s c a l e a n d l a r g e - s c a l e 

t e s t s . W h i l e s u c h c o r r e l a t i o n m a y n o t , 

h a v e e x i s t e d a t t h e t i m e A S T M 

s t a n d a r d i z e d a n d a d o p t e d t h e O S U t e s £ . 

a p p a r a t u s , a d e q u a t e c o r r e l a t i o n h a s 

b e e n p r o v i d e d b y t h e t e s t s c o n d u c t e d b y 

t h e F A A . T h e F A A , t h e r e f o r e , d o e s n o t 

c o n c u r w i t h t h e c o m m e n t e r s i n , t h i s . 

r e g a r d . , 

O n e c o m m e n t e r s u g g e s t s b a s i n g t h e 

f l a m m a b i l i t y s t a n d a r d s o n q u a l i f i c a t i o n , 

o f b a s e m a t e r i a l s r a t h e r t h a n b y . 

q u a l i f i c a t i o n o f c o m p l e t e d c o m p o n e n t s 

s o t h a t t h e c o s t o f i n t e r i o r s i n s t a l l e d a n d 

a p p r o v e d b y s u p p l e m e n t a l t y p e 

c e r t i f i c a t e s , i . e . , t h o s e i n s t a l l e d b y 

m o d i f i e r s a s o p p o s e d t o t h o s e i n s t a l l e d 

b y t h e o r i g i n a l a i r p l a n e m a n u f a c t u r e r , 

w o u l d b e m i n i m i z e d . T h e t w o s e r i e s o f 

t e s t s c o n d u c t e d j o i n t l y b y t h e F A A a n d 

m e m b e r s o f m e i n d u s t r y t r a d e " 

a s s o c i a t i o n h a v e s h o w n t h a t d e s i g n 

f e a t u r e s , i . e . i t h e d e c o r a t i v e f i n i s h , h a v e 

a v e r y s i g n i f i c a n t e f f e c t o n t h e 

f l a m m a b i l i t y c h a r a c t e r i s t i c s o f a 

c o m p o n e n t . W h i l e a m e a n s m i g h t b e 

d e v e l o p e d i n t h e f u t u r e t o - e x t r a p o l a t e 

t h e r e s u l t s o f t e s t i n g t h e b a s e m a t e r i a l t o 

t h e c o m p l e t e d c o m p o n e n t , t h e r e i s , 

p r e s e n t l y n o a s s u r a n c e t h a t t h e . 

c o m p l e t e d " c o m p o n e n t m e e t s t h e 

f l a m m a b i l i t y s t a n d a r d s u n l e s s t h e 
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c o m p o n e n t i t s e l f i s tested. A l s o , t h e r e is 

n o j u s t i f i c a t i o n f o r a l l o w i n g t h e 

flarnmability s t a n d a r d s f o r i n t e r i o r s 

i n s t a l l e d b y a n a i r p l a n e m o d i f i e r to b e 

l o w e r tiian t h o s e r e q u i r e d l o r t h e 

o r i g i n a l m a n u f a c t u r e r o f t h e a i r p l a n e . 

S e v e r a l c o m m e n t e r s n o t e d e f i c i e n c i e s 

i n t h e f i g u r e s t h a t d e s c r i b e t h e t e s t 

a p p a r a t u s , p a r t i c u l a r l y F i g u r e 1 . H i e 

f i g u r e s h a v e b e e n r e v i s e d t o c o r r e c t 

t h e s e d e f i c i e n c i e s a n d t o r e f l e c t o t h e r 

c h a n g e s b e l i e v e d n e c e s s a r y b y t h e F A A . 

O t h e r c o m m e n t e r s n o t e t y p o g r a p h i c a l 

e r r o r s i n t h e text-of t h e p r o p o s e d 

r u l e m a k i n g w h i c h h a v e b e e n c o r r e c t e d . 

O n e c o m m e n t e r n o t e s t h a t t h e f u e l 

u s e d i n t e s t i n g i n t e r i o r m a t e r i a l s i s n o t 

k e r o s e n e a s i i i a p o s t - c r a s h f i r e a n d a s 

s p e c i f i e d f o r s e a t c u s h i o n t e s t i n g . T h e 

t e s t f u e l i s n o t p a r t o f t h e t e s t i n g , p e r s e . 

I t i s m e r e l y a f u e l w i t h a s t a n d a r d h e a t 

v a l u e t h a t is u s e d to c a l i b r a t e t h e , t e s t , 

a p p a r a t u s . T n e r a d i a n t h e a t u s e d d u r i n g 

t h e a c t u a l t e s t i n g i s g e n e r a t e d 

e l e c t r i c a l l y . T h e t e s t f u e l w a s s p e c i f i e d 

a s " m e t h a n e o r n a t u r a l ^ a s h a y i n g 9 0 ~ 

p e r c e n t o r m o r e m e t h a n e " i n N o t i c e 8 5 -

1 0 . I n o r d e r to i m p r o v e c o n s i s t e n c y o f 

t e s t r e s u l t s , t h e t e s t f u e l i s s p e c i f i e d a s 

" a t l e a s t 9 9 p e r c e n t m e t h a n e " i n t h e 

f i n a l rate. ; 

O n e c o m m e n t e r i n q u i r e s a s to 

w h e t h e r t h e F A A had p e r f o r m e d a 

c o m p a r i s o n of m a t e r i a l s w h i c h m e e t 

E u r o p e a n S t a n d a r d A T S l O O O T s h i i t h o s e 

t h a i m e e t the s t a n d a r d s p r o p o s e d i n 

N o t i c e - 8 5 - 1 8 : 1 1 i e F A & h a s not m a d e a 

d u ^ c t c < t o p ^ s b n « f T n a t e T i a l s . I t is 
n o t e d i h o w e y e r . ^ i a t A T S 1 0 0 0 consists 
e s s e n t i a l l y ^ a v e r t i c a V B u n s e n b u r n e r 

l e s t â smokeTeiHission t e s t similaTto 
t h a t p r o p o s e d b y % £ F A l V i n > J o t i c e 7 5 - 3 

T40m65Q5; F e b r ^ a ^ y 1 2 , 1 9 7 5 ) a r i d l a t e r 

w i t h d r a w n , a n d a m e a s u r e m e n t o f t o x i c 

g a s e m i s s i o n s , A T S 1 0 0 9 w o u l d , 

t h e r e f o r e , p r o v i d e n o a s s u r a n c e that a 

m a t e r i a l w o u l d meet t h e flammability 

s t a n d a r d s p r o p o s e d i n - N o t i c e 8 5 - 1 0 . 

O n e c f f i B f l m e n l e r - i i o t e s ; a i a t A S T M E -

9 0 6 a i e f i n e s ^ e a q ^ ^ a a d l o w e r pilot 
b u n i e r s a s a l t e s ^ t s v e s T e p i E s e r u I n g 
n o n i m p i n g m g aBdJmpn̂ giiigignitHm 
s o u r c e s , iespec^v^y,;andinqinTes a s t o 

w h y s i m u l t a e e o ^ j s exposMretobofli 
b u r n e r s was p r o p o s e d i n N o n c e 8 5 - 1 0 . 

E x p o s u r e -to-ilwtfa-buiiieis was p r o p o s e d 

b e c a u s e t h e t e s t i n g c o n d u c t e d by the 

F A A T e c h n i c a l G o i t e r showed that test 

r e s u l t s a r e more r e p r o d u c i b l e when both 
b u r n e r s a r e u s e d . . : 

S e v e r a l <MMnmenters note p r o b l e m s i n 

b u r n e r construction and a d j u s t m e n t 

T h e s e , p r o b l e m s {were corrected fey 

c h a n i g e s x e c o i n a i e n d e d b y the F A A 

T e c h n i c a l C e n t e r a n d a d o p t e d i s t h i s 

f i n a l r u l e . 

S i n c e t h e t i m e N o t i c e . 6 5 - f l O w a s 

i s s u e d , e x i s t i n g A p p e n d i x F o f P a r t 2 5 

h a s b e e n r e i d e n i i f i e d a s A p p e n d i x F , 

P a r t I , t h e n e w s t a n d a r d s f o r 

. flammability o f s e a t c u s h i o n s h a v e b e e n 

a d o p t e d a s A p p e n d i x F , P a r t : I I 

( A m e n d m e n t 2 5 - 5 9 ; 49 F R 4 3 1 8 8 ; 

O c t o b e r 3 6 , 1 9 8 4 ) , a n d s t a n d a r d s l o r 

c a r g o o r b a g g a g e c o m p a r t m e n t s h a v e 

b e e n a d o p t e d a s A p p e n d i x F , F a r t H I 

( A m e n d m e n t N o . 2 5 - 6 0 ; 5 1 F R 1 8 2 3 6 ; 5 -

1 6 - 5 6 ) . T h e n e w s t a n d a r d s f o r 

f l a m m a b i l i t y o f i n t e r i o r m a t e r i a l s a r e , 

t h e r e f o r e , r e i d e n t i f i e d a s A p p e n d i x F , 

P a r t l y . O t h e r n o n s u b s t a n t i v e 

c c ^ o r n i i n g e d i t o r i a l c h a n g e s h a v e a l s o 

b e e n m a d e . 

A d d i t i o n a l R o u n d - R o b i n T e s t i n g 

S i n c e t h e o p e n i n g o f t h e c o m m e n t 

p e r i o d s o m e c o m m e n t e r s h a v e 

e x p r e s s e d c o n c e r n s r e g a r d i n g t h e 

r e p e a t a b i l i t y o f t h e F A A O S U t e s t 

a p p a r a t u s a n d p r o c e d u r e s . T h e F A A 

p l a n s t o c o n d u c t a t h i r d s e r i e s o f x o u n d -

r o b i n t e s t s i n A u g u s t 1 9 8 6 . T h e F A A i s 

c o n f i d e n t t h a t t h e final s e r i e s o f r o u n d -

r o b i n t e s t s w i l l s i t n p l y r e c o n f i r m m a t 

a n y a p p a r e n t d i s p a r i t y b e t w e e n 

l a b o r a t o r i e s i s p r i m a r i l y a f u n c t i o n o f 

i n c o n s i s t e n t c a l i b r a t i o n . 

N e v e r t h e l e s s , t h e t h i r d r o u n d - r o b i n i s 

e x p e c t e d t o b e c o m p l e t e d I n A u g u s t a r i d 

t h e t e s t d a t a w i l l b e p l a c e d i n t h e d o c k e t 

w i t h i n 3 0 d a y s o f c o m p l e t i o n o f t h e 

t e s t s . I f t h e t e s t s d o i n f a c t r e v e a l t h a t 

c h a n g e s i n t h e f i n a l r u l e a r e n e c e s s a r y , 

w e w i l l p u b l i s h a n a p p r o p r i a t e n o t i c e i n 

t h e F e d e r a l R e g t s t e r w i t h i n 6 0 d a y s o f 

c o m p l e t i o n o f t h e t e s t i n g . 

R e q u e s t f o r G o i n m e n t s 

. A s s t a t e d b e f o r e , t h e F A A b e l i e v e s 

t h a t t h e r e s u l t s o f i t s r e s e a r c h a n d t h e 

s e c o n d s e r i e s o f r o u n d - r o b i n t e s t s 

c l e a r l y d e m o n s t r a t e t h e e f f i c i e n c y o f 

this a m e n d m e n t V e r y l a t e m t h e 

r e g u l a t o r y p r o c e s s t h e F A A r e c e i v e d a 

c o m m e n t i n d i c a l i n g t h a t t h e t w o 

' ihdustrytHgamzations i n v o l v e d i n t h e 

r o u n d - r o b i n t e s r i n g h a d i d e n t i f i e d a 

b e t t e r t e s t p r o c e d u r e to d i s c r i m i n a t e 

m a t e r i a l s . N o d a t a w a s p r e s e n t e d to 

g i v e t h e F A A c o n f i d e n c e that a 

s u g g e s t e d t e s t p r o c e d u r e w a s e i i h e r 

a t t a i n a b l e o r c o r r e l a t a b J e w i t h past F A A 

f u l l - s c a l e t e s t i n g . T h e F A A k n o w s o f n o 

o t h e r tests w h i c h p r e s e n t l y s h o w 

p r o m i s e o f c o r r e l a t i o n a n d i s s k e p t i c a l 

a t t h i s p o i n t b e c a u s e t h e S A F E R p a n e l 

o f e x p e r t s { w h i c h c o n t a i n e d 

r e p r e s e n t a t i v e f r o m t h e a b o v e - d i s c u s s e d 

i n d u s t r y o r g a n i z a t i o n s ) r e c o m m e n d e d 

t h e ' O S l f a p p a r a t u s a n d t h e F A A 

e v a l u a t e d s e v e r a l o t h e r p o s s i b l e t e s t 

p r o c e d u r e s b e f o r e s e l e c t i n g t h e O S U . 

tests^Jewertheless,. b a s e d u p o n m i s 

c o m m e n t a n d a n a p p a r e n t f e e l i n g b y 

m o s t o f t h e c o m m e n t e r s t h a t t h e F A A i s 

m o v i n g t o o j a p i d l y i n t h i s r u k m a k i n g , 

t h e F A A i s i s e q u / e s t i n g f a r t h e r c o m m e n t s 

on . b q t h t h e test p r o c e d u r e a n d t h e 

a p p r o p r i a t e n e s s o f t h e 6 5 k i l o w a t t s p e r 

s q u a r e m e t e r p e r f o r m a n c e c r i t e r i a . 

F A A d o e s n o t b e l i e v e t h e c o m m e n t s 

r e c e i v e d t o d a t e w a r r a n t a b a n d o n i n g t h e 

r u l e m a k i n g o r d e l a y i n g i t f u r t h e r . B a s e d 

u p o n r e s u l t s o f c o m p l e t e d r e s e a r c h , t h e 

F A A b e l i e v e s t h a t i t i s t i m e t o 

i m p l e m e n t a t t a i n a b l e i n c r e a s e s i n fire 

s a f e t y i n t r a n s p o r t a i r p l a n e s . T h u s , t h e 

F A A h a s m o v e d t o f i n a l a c t i o n o n 

N o t i c e s 8 5 - 1 0 ; a n d 8 5 - 1 0 A . T h e F A A w i l l 

r e v i e w a l l a d d i t i o n a l c o m m e n t s 

s u b m i t t e d a n d , w i t h i n 1 y e a r a f t e r 

p u b l i c a t i o n o f t h i s a m e n d m e n t m t h e 

F e d e r a l R e g i s t e r , w i l l p u b l i s h a 

d o c u m e n t d i s c u s s i n g a l l c o m m e n t s , 

p r e s e n t i n g F A A f i n d i n g s b a s e d u p o n t h e 

c o m m e n t s , a n d p r o p o s i n g a n y n e c e s s a r y 

r e v i s i o n s t o t h e r e q u i r e m e n t s c o n t a i n e d 

h e r e i n . C o m m e n t s s u b m i t t e d t o D o c k e t 

N u m b e r 2 4 5 9 4 w i t h i n 6 m o n t h s a f t e r t h e 

p u b l i c a t i o n o f t h i s rale i n t h e F e d e r a l 

R e g i s t e r - w i l l b e c o n s i d e r e d . P r o c e d u r e s 

i d e n t i f i e d i n N o t i c e s 8 5 - 1 0 a n d f 8 5 - 1 0 A 

f o r f i l i n g c o m m e n t s s h o u l d b e f o l l o w e d . - , 

C o m m e n t s s h o u l d b e a c c o m p a n i e d b y 

t e s t r e s u l t s a s a p p r o p r i a t e a n d 

c o m m e n t e r s s h o u l d a d d r e s s t h e . c o s t 

i m p a c t o f a l l s u g g e s t e d r e v i s i o n s t o t h e 

s t a n d a r d s . . 

R e g u l a t o r y E v a l u a t i o n 

I. Cost Benefit Analysis 
T h e a n a l y s i s r e v i e w s a m e n d m e n t s , t o 

P a r t s 2 5 a n d 1 2 1 w h i c h w o u l d u p g r a d e 

t h e f i r e s a f e t y s t a n d a r d s f o r m a t e r i a l s 

u s e d i n t h e c a b i n i n t e r i o r s o f t r a n s p o r t 

c a t e g o r y a i r p l a n e s w i t h p a s s e n g e r . 

c a p a c i t i e s o f 2 0 o r m o r e . S u c h a i r p l a n e s 

w i l l h a v e - t o use materials w h i c h meet 
t h e n e w s t a n d a r d s & a p p l i c a t i o n f o r t y p e 

c e r t i f i c a t e i s i n a d e a f t e r t h e e f f e c t i v e 

d a t e o f the a m e n d m e n t I n a d d i t i o n , 

o t h e r s u c h a u p l a n e s u s e d ^ a i r c a r r i e r 

s e r v i c e w i l l n a v e t o u s e r a a t e r i a l s w h i c h 

m e e t t h e n e w s t a n d a r d s i f t h e y a r e 

n e w l y m a m i f a c t u r e d a f t e r a s p e c i f i e d 

d a t e , o r for t h o s e t y p e c e r t i f i c a t e d a f t e r . 

J a n u a r y i , 1 9 5 8 , i f t h e c a b i n i n t e r i o r i s . 

r e p l a c e d a f t e r a s p e c i f i e d d a t e . 

T h e a m e n d m e n t s r e s u l t f r o m F A A : 

e f f o r t s r e c o m m e n d e d b y t h e F A A 

s p o n s o r e d S p e c i a l A v i a t i o n F i r e a n d 

E x p l o s i o n R e d u c t i o n ( S A F E R ) ) A d v i s o r y 

C o m m i t t e e . T i t r a t e a d d r e s s e s 

flammability c o a s i d e r a t i o n e o f c a b i n 

m a t e r i a l s b y a n i m p r o v e d f l a m m a b i l i t y 

t e s t . 

C o m p l i a n c e w i t h t h i s rale i s p o s s i b l e 

w i t h i n t h e c u r r e n t s t a t e - o f - t h e - a r t i n 

c a b i n m a t e r i a l s : " T h e c a b i n i n t e r i o r 

c o m p o n e n t s , c o v e r e d a r e c a n i n g a n d .. 

w a l l p a n e l s ( o t h e r t h a n i i g b i i n g l e n s e s ) , 

p a r t i t i o n s , a n d t h e o u t e r s i a r f a c e s . o f 

g a l l e y s , l a r g e c a b i n e t s a n d s t o w a g e -

c o m p a r t m e n t s : ( o t h e r t f e a n ^ a S e i s e a t 

s t o w a g e G O i n p a r t r a e B t s a n d 
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compartments for stowing small items, 
; such as magazines and maps). . 

The test procedures used for showing 
compliance with the new standards: are 
relatively simple. Although the O S U test 
apparatus is more costly than the 
Bunsen burner used for showing 
compliance with the current standards, 
the cost is minimal when compared with 
the overall cost of type certification 
testing for the airplane. Information 
available to the F A A indicates that the 
materials used in specific components 
do not change frequently over the 
production life of an airplane so that 
any future cost for type certification 
testing is incurred infrequently. 

The tests already conducted indicate 
that a number of materials presently 
used comply with the new standards. 
Furthermore, these materials cost 
basically the same as other materials 
used today,, which do not meet the new 
standards. In view Of the established 
compliance periods, there are no 
apparent difficulties m substituting 
these materials for components which 
fail to meet the new standards. There is 
no cost associated with switching Over 
manufacturing processes to use these 
materials in lieu of those which fail to 
meet the new standards. Some : 
manufacturers may elect to use newly . 
developed, materials which do involve 
nevy manufacturing processes; however, 
the additional-co$ts of manufacrarjng 
with these hewprocesses are expected 
to be minimal when compared to the 
overall cost of manufacturing the 
components used in cabin interiors. 

In light of comments received arid 
Other information that was not available 
at the time Notice 85-10 was issued, the 
F A A now considers the preliminary 
estimate of the cost of meetuig'the new 
standards to'be too low.The discounted ( 

costs are now expected to range 
between $2.32 million and $2.72 million 
(mid-point of $2.52) for design, 
engineering and certification testing to 
assure compliance, for a specific group 
of panel materials. These are non­
recurring costs, and costs after the six i 
years following the effective date of the 
amendments are expected to be 
negligible. . : • ; 

The benefits from these amendments 
result from the increased likelihood of 
surviying an in-flight cabin Ere or a 
crash which involves a post-crash Ere. 
The improved flammability standards 
wil l provide an additional increment of 
time for passengers trapped in a burning 
airplane to escape. This, in turn, will 
allow more passengers to survive in a : 
given situation. The benefits of these 
amendments are in addition to those 
resultingfrom the improved seat cushion 
standards containedin Amendments 25-

59 and 121-184 because of the additional 
survival time mcrement gained and : 

resultant additional lives saved. Unlike 
the costs, which will be incurred largely 
over the first four years,,the benefits will 
not start until the fourth year and will 
increase^ 
airplanes with new materials are phased 
into service. 

The National Bureau of Standards 
(NBS), on FAA's behalf, recently 
conducted an extensive review of all 
commercialaccidentsworldwide in 

'. which Ere was a factor in fatalities. 
While the NBS study dealt primarily 
with standards for seat cushions; the . 
conclusions reached with respect to , 
escape time and survivability are: 
equally applicable to these proposals. A 
copy of the NBS study, Report No. D O T / 
F A A / G T - 8 4 / 8 , entitled "Decision: 
Analysis Model for Passenger-Aircraft 
Fire Safety with Application to Fire-
Blocking pf.Se.8ts" and dated April 1984, 
has been placed in the.Rules Docket and 
is available for public inspection. Based 
on the results of the NBS study and a 
monetized value of $650,000 per life, the 
F A A estimates that the cumulative 
difference in Kves saved and damage 
reduced by the year 2000 will amount to 
a discounted benefit of approximately 
$6.3 milUon. These benefits are 
discounted to a present value using .a, 
ten percent discount rate. The benefit to 
cost ratio is, therefore, approximately 
2.5to l , 

The complete economic analysis for 
these amendments has been placed in 
the Rules Docket and is available for 
public inspection. 

IL Regulatory Flexibility Act . 
Determination 

A Final Regulatory Flexibility; was 
made in compliance with the Regulatory 
Flexibility Act. The conclusion in the 
initial regulatory evaluation, that the. 
amendments would not result in a 
significant economic impact for a 
substantial number of small entities, is 
not altered by the present evaluation. 

/// International Trade Assessment 
These amendments,will have little or 

no impact on trade opportunities for 
both U.S. firms doing business overseas 
and foreign firms doing business in the 
U.Si The amendments affect the rules for 
certificating new airplanes. Also, newly 
manufactured airplanes for the U.S. , 
market, whether made by U.S. or foreign 
manufacturer, will have to comply with 
the rules. Any cost of compliance is 
negligible, however, when compared to 
the cost of designing and testing a new 
airplane. 

Conclusion: For the reasons -
discussed earlier in the preamble, the 

F A A has determined that this regulation 
is not considered to be major under 
Executive Order 12291. The F A A has 
determined that this action is significant 
under D O T Regulatory Policies and 
Procedures (44 FR 11034; February 26, 
1979). In addition, the F A A certifies that 
this ride does not have a significant 
economic effect on a substantial number 
of small entities under the criteria of the 
Regulatory Flexibility A c t since none 
would be affected. A regulatory . 
evaluation of this action, including a'; 

. Regulatory Flexibility Determination 
and a Trade Impact Assessment, has. 
bben prepared for this regulation and • 
has been placed in the docket. A copy of 
this evaluation may be obtained by 
contacting the person identified under 
the caption ''FOR FURTHER INFORMATION 

CONTACT." 

list of Subjects 

14CFRPart25 • 
Air transportation, Aircraft, Aviation 

safety, Safety. ̂  

14,CFR:Parti2i . • ' 
Aviation safety, Safety, A i r carriers, 

A i r transportation, Aircraft, Airplanes, 
Flammable materials, Transportation, 
Common carriers. 

Adoption of the Amendment 

AccorduTgly,Parts25*andl21of the -; . 
Federal Aviation Regulations (FAR), J4 
CFR Parts;25 arid 121-are amended as 
follows: ; 

PART 25—AIRWORTHINESS 
STANDARDS: TRANSPORT 
C A T E G O R Y AIRPLANES 

1. The authority citation for Part 25 
continues to read as follows: 

A u t h o r i t y : 4 9 U . S ; C . 1 3 4 4 , 1 3 5 4 ( a ) , 1 3 5 5 , , 

1 4 2 1 , 1 4 2 3 , 1 4 2 4 , 1 4 2 5 , 1 4 2 8 , 1 4 2 9 , 1 4 3 0 ; 4 9 

U . S . C . 1 0 6 ( g ) ( R e v i s e d P u b . L . 9 7 - 4 4 9 * J a n u a r y 

1 2 , 1 9 8 3 ) . \ . . . 

2. By amending § 25.853»by adding a 
new paragraph (a-1). 

§ 25.853 Compartment interiors. 

fa-1] For airplanes with passenger 
capacity of 20 or more, interior ceiling 
and wall panels (other than lighting 
lenses), partitions^ and the outer 
surfaces of galleys, large cabinets and -
stowage compartments (other than 
underseat stowage compartments and 
compartments for stowing small items, 
such as magazines and maps) must also 
meet the test requirements of Part IV of 
Appendix F of this Part, or other 
approved equivalent method, in addition 
to the flammability requirements • • •" • 

http://pf.Se.8ts
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p r e s c r i b e d i n p a r a g r a p h ( a ) o f t h i s 

s e c t i o n , 

* * * * * 
3. B y a m e n d i n g A p p e n d i x F b y a d d i n g 

a n e w P a r t I V t o r e a d a s f o l l o w s : 

A p p e n d i x F to P a r t 2 5 

* « * . * • * 
P a r t I V . TEST METHOD TO DETERMINE THE 

HEAT RELEASE RATE FROM CABIN MATERIALS . 
EXPOSED TO RADIANT HEAT , 

( a ) S u m m a r y OF METHOD. T h e s p e c i m e n to 

b e ' t e s t e d i s i n j e c t e d i n t o a n e n v i r o n m e n t a l 

c h a m b e r t h r o u g h w h i c h a c o n s t a n t f l o w o f a i r 

p a s s e s . T h e . s p e c i m e n ' s e x p o s u r e i s , 

d e t e r m i n e d b y a r a d i a n t h e a t s o u r c e a d j u s t e d 

t o p r o d u c e t h e d e s i r e d t o t a l h e a t f l u x o n t h e 

s p e c i m e n o f 3 . 5 W / c m 2 , u s i n g a c a l i b r a t e d 

" c a l o r i m e t e r . T h e s p e c i m e n i s t e s t e d s o t h a t 

t h e e x p o s e d ' s u r f a c e i s v e r t i c a l : C o m b u s t i o n i s 

i n i f i a t e d - b y p i l o t e d i g n i t i o n . T h e c o m b u s t i o n 

p r o d u c t s l e a v i n g t h e c h a m b e r a r e m o n i t o r e d 

i n o r d e r t o c a l c u l a t e t h e r e l e a s e r a t e o f h e a t 

( b ) APPARATUS. T h e O h i o S t a t e U n i v e r s i t y 

( O S U ) r a t e o f h e a t r e l e a s e a p p a r a t u s j a s 

d e s c r i b e d b e l o w , i s u s e d . T h i s i s a m o d i f i e d 

v e r s i o n o f t h e r a t e o f h e a t r e l e a s e a p p a r a t u s 

s t a n d a r d i z e d b y t h e A m e r i c a n S o c i e t y o f 

T e s t i n g a n d M a t e r i a l s ( A S T M ) , A S T M E - 9 G 6 . 

( 1 J T h i s a p p a r a t u s 4 a . s h o w n ' i n F i g u r e 1 . A l l 

e x t e r i o r s u r f a c e s o f t h e a p p a r a t u s , e x c e p t t h e 

h o l d i n g c h a m b e r , s h a l l b e i n s u l a t e d w i t h 2 5 

m m t h i c k , l o w d e n s i t y , h i g h - t e m p e r a t u r e , 

f i b e r g l a s s b o a r d i n s u l a t i o n . A g a s k e t e d d o o r 

t h r o u g h w h i c h t h e s a m p l e i n j e c t i o n r o d s l i d e s 

f o r m s a n a i r t i g h t c l o s u r e o n t h e s p e c i m e n 

h o l d ' c h a m b e r . 

( 2 ) THERMOPILE. T h e temperature d i f f e r e n c e 

b e t w e e n t h e a i r e n t e r i n g t h e e n v i r o n m e n t a l 

c h a m b e r a n d t h a t l e a v i n g i s m o n i t o r e d b y a 

t h e r m o p i l e h a v i n g t h r e e h o t a n d t h r e e c o l d , 3 2 

g a u g e C h r o m e l - A l u m e l j u n c t i o n s . T h e h o t 

j u n c t i o n s a r e s p a c e d a c r o s s t h e t o p o f m e 

e x h a u s t s t a c k . T w o h o t j u n c t i o n s a r e l o c a t e d 

2 5 m m f r o m e a c h s i d e o n d i a g o n a l l y o p p o s i t e 

c o r n e r s , . a n d t h e t h i r d i n t h e c e n t e r o f t h e 

c h i m n e y ' s c r o s s - s e c t i o n 1 0 m m b e l o w t h e t o p 

o f t h e c h i m n e y ; t h e c o l d j u n c t i o n s a r e 

l o c a t e d i n t f i e p a n b e l o w t h e l o w e r a i r 

d i s u i b u t i o n p l a t e { s « e p a r a g r a p h ( b ) ( 4 ) ) . 

( i ) THERMAL INERTIA COMPENSATOR- A . 
c o m p e n s a t o r t a b i s m a d e f r o m 0 5 5 m m 

s t a i n l e s s s t e e l s h e e t 1 0 b y 2 0 n u n . A n 8 0 0 m m 

l e n g t h o f 2 4 g a u g e C h r o m e l - A l u m e l , g l a s s 

i n s u l a t e d , d u p l e x t h e r m o c o u p l e w i r e i s 

w e l d e d o r s i l v e r s o l d e r e d t o t h e t a b a s s h o w n 

i n F i g u r e d , a n d ' t h e w i r e b e n t b a c k s o m a t i t 

i s flush a g a i n s t t h e m e t e ! s n r f a c e . 

( i i ) T h e c o m p e n s a t o r t a b m u s t b e m o u n t e d 

o n t h e e x h a a s t s t a c k a s s h o w n i n ¥ i g u r e 3 

u s i n g a 6 - 3 2 r o u n d h e a d m a e h i n e ^ s c r e w , 1 2 

m m l o n g . A d d s m a l l ( a p p r o x i m a t e l y 4 . 5 m m 

O . D . , 9 m m O . D . ) w a s h e r s b e t w e e n t h e h e a d 

o f t h e m a c h i n e s c r e w a n d t h e c o m p e n s a t o r 

t a b t o g i v e t h e b e s t r e s p o n s e to a s q u a r e 

w a v e i n p u t { O n e o r t w o w a s h e r s s h o u l d b e 

a d e q u a t e . ) T h e " s h a r p n e s s " o f t h e s q u a r e 

w a v e c a n b e i n c r e a s e d b y c h a n g i n g fee r a t i o 

o f t h e o u t p u t f r o m d i e t h e r m o p i l e a n d 

c o m p e n s a t o r t h e r m o c o u p l e ! w h i c h i s f e d to 

t h e r e c o r d e r . T h e r a t i o i s c h a n g e d b y 

a d j u s t i n g t h e 1 - K o h m v a r i a b l e r e s i s t o r ( R i ) 

o f t h e t h e r m o p i l e b l e e d e r s h o w n i n F i g u r e 4 . 

W h e n a d j u s t i n g c o m p e n s a t i o n , k e e p R i a s -

s m a l l a s p o s s i b l e . A d j u s t m e n t o f t h e 

c o m p e n s a t o r m u s t b e m a d e d u r i n g c a l i b r a t i o n 

( s e e p a r a g r a p h ( c ) ( 1 ) ) a t a h e a t r e l e a s e r a t e o f 

7 . 0 p i n s o r m i n u s 0 . 5 k W . 

( i i i ) A d j u s t t h e w a s h e r s a n d t h e v a r i a b l e 

r e s i s t o r ( R i ) s o t h a t 9 0 p e r c e n t o f f u l l s c a l e 

r e s p o n s e i s o b t a i n e d i n 8 t o 1 0 s e c o n d s . T h e r e 

m u s t b e n o o v e r s h o o t , a s s h o w n i n F i g u r e 5 A . 

I f a n i n s u f f i c i e n t n u m b e r o f w a s h e r s i s a d d e d , 

o r R i i s t o o ' s m a l l , t h e o u t p u t w i t h ' s q u a r e 

w a v e i n p u t w i l l l o o k l i k e F i g u r e 5 B ; i f t o o 

m a n y w a s h e r s a r e a d d e d a n d R i i s t o d l a r g e , 

t h e o u t p u t w i l l l o o k l i k e F i g u r e 5 A . • 

( i v ) S u b t r a c t t h e o u t p u t o f t h e c o m p e n s a t o r • 

from t h e t h e r m o p i l e . - T h e j u n c t i o n s e n c l o s e d 

i n t h e d o t t e d c i r c l e o f F i g u r e 4 a r e k e p t a t t h e 

s a m e c o n s t a n t t e m p e r a t u r e b y e l e c t r i c a l l y 

i n s u l a t i n g t h e j u n c t i o n s a n d p l a c i n g t h e m o n 

t h e p i p e c a r r y i n g a i r t o t h e m a n i f o l d , t h e n 

c o v e r i n g t h e m a n d t h e p i p e w i t h t h e r m a l 

i n s u l a t i o n . 

( v ) T h e r m o p i l e h o t j u n c t i o n s m u s t b e 

c l e a r e d o f s o o t d e p o s i t s o n a d a i l y b a s i s 

d u r i n g p e r i o d s o f testing. 

( 3 ) RADIATION SOURCE. A r a d i a n t h e a t s o u r c e 

f o r g e n e r a t i n g a flux u p to 1 ( W k W / m i , u s i n g 

f o u r s i l i c o n c a r b i d e e l e m e n t ^ T y p e I X , 2 0 

i n c h e s ( 5 0 . 8 c m ) l o n g b y % i n c h ^ a - S 4 c m ) : 

O . D . , n o m i n a l r e s i s t a n c e 1 . 4 o r u n s , . i s s h o w n . 

i n F i g u r e s i ' u A a r i d 6 B . THE s i l i c o n ' c a r b i d e 

e l e m e n t s a r e m o u n t e d i n t h e s t a i h l e s s s t e e l 

p a n e l b o x b y i n s e r t i n g m e m t h r o u g h 1 5 . 9 m m 

h o l e s i n a s m m t h i c k c e r a m i c f i b e r b o a r d . 

L o c a t i o n o f t h e h o l e s i n t h e p a d s a n d 

s t a i n l e s s s t e e l c o v e r p l a t e s a r e s h o w n i n 

F i g u r e 6 8 . T h e d i a m o n d s h a p e d m a s k o f 2 4 

g a u g e s t a i n l e s s s t e e l i s a d d e d t o p r o v i d e 

u n i f o r m h e a t f l u x o v e r t h e a r e a o c c u p i e d b y 

t h e 1 5 0 b y 1 5 0 m m v e r t i c a l s a m p l e . A p o w e r 

s u p p l y o f 1 2 . 5 k V A , a d j u s t a b l e f r o m 0 t o 2 7 0 

v o l t s , i s r e q u i r e d . 

( 4 ) AIR DISTRIBUTION SYSTEM. T h e a i r 
e n t e r i n g t h e e n v i r o n m e n t a l c h a m b e r i s 

d i s t r i b u t e d b y a 6 . 3 m m t h i c k a l i r a u n u m p l a t e 

h a v i n g e i g h t N o . 4 d r i l l h o l e s , 5 1 m m f r o m 

s i d e s o n 1 0 2 m m c e n t e r s , m o u n t e d a t t h e b a s e 

o f t h e e n v i r o n m e n t a l c h a m b e r . A s e c o n d 

p l a t e o f 1 8 g a u g e s t e e l h a v i n g 1 2 0 , e v e n l y 

s p a c e d . N o . 2 8 d r i l l h o l e s i s m o u n t e d 1 5 0 m m 

a b o v e t h e a l u m i n u m p l a t e . A w e l l - r e g u l a t e d 

a i r s u p p l y i s r e q u i r e d . T h e a i r s u p p l y 

m a n i f o l d a t t h e b a s e o f t h e p y r a m i d a l s e c t i o n 

h a s - 4 & e v e n l y s p a c e d . N o . 2 6 d r i l l h o l e s 

l o c a t e d 1 0 m m f r o m t h e i n n e r e d g e o f t h e 

m a n i f o l d s o t h a t 0 . 0 3 m ' / s e c o r t d o f a i r S o w s 

b e t w e e n i - h e p y r a m i d a l s e c t i o n s a n d 0 . 0 1 m 3 / 

s e c o n d f l o w s t h r o u g h t h e e n v i r o n m e n t a l 

c h a m b e r w h e n total a i r flow to a p p a r a t u s i s 

c o n t r o l l e d a f & 0 4 m 3 / s e c o n d . 

( 5 ) EXHAUST STACK. A n e x h a u s t s t a c k , 1 3 3 

m m b y 70 ISM i n c r o s s s e c t i o n , a n d 2 5 4 m m 

- l o n g , ' f a b r i c a t e d f r o m 2 8 g a u g e s t a i n l e s s s t e e l , 

i s m o u n t e d o n t h e o u t l e t o f t h e p y r a m i d a l 

s e c t i o n . A 2 5 m m b y 7 8 m m p l a t e o f 3 1 g a u g e 

s t a i n l e s s s t e e l i s c e n t e r e d i n s i d e t h e s t a c k , 

p e i p e n d i c u l a r t o t h e a i r f l o w , 7 5 m m a b o v e 

m e b a s e o f t h e s t a c k . 

( 6 ) SPECIMEN HOLDERS. T h e 1 5 0 MM X 1 5 0 
m m s p e c i m e n i s tested i n a v e r t i c a l 

o r i e n t a t i o n . T h e h o l d e r ( F i g u r e 7 ) i s p r o v i d e d 

w i t h a s p e c i m e n h o l d e r frame, w h i c h t o u c h e s 

t h e s p e c i m e n ( w h i c h i s w r a p p e d w i t h 

a l u m i n u m f o i l a s r e q u i r e d b y p a r a g r a p h ( d ) ( 3 ) 

o f t h i s P a r t ) a l o n g o n l y t h e 1 0 m m p e r i m e t e r , 

a n d a " V " s h a p e d s p r i n g t o h o l d t h e a s s e m b l y 

t o g e t h e r . A d e t a c h a b l e 1 2 m m X 1 2 n u n x 

1 5 0 m m d r i p p a n i s a l s o p r o v i d e d f o r t e s t i n g . 

o f m a t e r i a l s p r o n e t o m e l t i n g a n d d r i p p i n g . 

T h e p o s i t i o n i n g o f t h e s p r i n g a n d f r a m e m a y 

b e c h a n g e d to a c c o m m o d a t e d i f f e r e n t 

s p e r i m e n ' t h i c k n e s s e s b y m s e r t i r i g t h e 

r e t a i n i n g r o d i n d i f f e r e n t h o l e s o n t h e 

s p e c i m e n h o l d e r . 

S i n c e t h e r a d i a t i o n s h i e l d d e s c r i b e d i n 

A S T M E - 9 0 6 i s n o t u s e d , a g u i d e p i n i s a d d e d 

t o t h e i n j e c t i o n m e c h a n i s m . T h i s f i t s i n t o a 

s l o t t e d m e t a l p l a t e o n t h e i n j e c t i o n 

m e c h a n i s m o u t s i d e o f t h e h o l d i n g c h a m b e r 

a n d c a n b e u s e d t o p r o v i d e a c c u r a t e , 

p o s i t i o n i n g o f t h e s p e c i m e n f a c e a f t e r 

i n j e c t i o n . T h e f r o n t s u r r a c e o f t h e s p e c i m e n 

s h a l l b e 1 0 0 m m f r o m t h e c l o s e d r a d i a t i o n 

d o o r s a f t e r i n j e c t i o n . 

T h e s p e c i m e n h o l d e r c l i p s o n t o t h e -

m o u n t e d b r a c k e t ( F i g u r e 7 ) . T h e m o u n t i n g 

b r a c k e t i s a t t a c h e d to t h e i n j e c t i o n r o d b y 

t h r e e - s c r e w s w h i c h p a s s t h r o u g h a w i d e a r e a 

w a s h e r w e l d e d o n t o a & i n c h n u t T h e e n d o f 

t h e i n j e c t i o n r o d i s t h r e a d e d to s c r e w i n t o d i e 

n u t a n d a . 0 2 0 i n c h t h i c k w i d e a r e a w a s h e r i s 

h e l d b e t w e e n t w o VZ i n c h n u t s w h i c h a r e 

a d j u s t e d t o t i g h t l y c o v e r m e h o l e i n t h e 

r a d i a t i o n d o o r s t h r o u g h w h i c h t h e i n j e c t i o n 

r o d o r c a l i b r a t i b n c a l o r i m e t e r p a s s . 

( 7 ) RADIOMETERS. A t o t a l - f l u x f l u s h 

( c a l o r i m e t e r ) m o u n t e d i n t h e c e n t e r o f a % -

i n c h K a o w o o l " M " b o a r d i n s e r t e d i n t h e " 

s a m p l e h o l d e r m u s t b e u s e d t o m e a s u r e t h e 

t o t a l h e a t f l u x . T h e t o t a l - f l u x c a l o r i m e t e r ; 

m u s t h a v e a v i e w a n g l e o f 1 8 0 d e g r e e s a n d b e 

c a l i b r a t e d f o r i n c i d e n t f l u x . T h e c a l o r i m e t e r 

c a l i b r a t i o n m u s t b e a c c e p t a b l e t o t h e 

A d m i n i s t r a t o r . 

( 8 ) PILOT-FLAME POSITIONS. P i l o t i g n i t i o n o f 

t h e s p e c i m e n m u s t b e a c c o m p l i s h e d b y 

s i m u l t a n e o u s l y e x p o s i n g t h e s p e c i m e n t o a 

l o w e r p i l o t b u r n e r a n d a n u p p e r p i l o t b u r n e r , 

a s d e s c r i b e d i n p a r a g r a p h ( b ) ( 8 ) ( i ) a n d 

( b ) ( 8 ) ( i i ) , r e s p e c t i v e l y . 

( i ) LOWER PILOT BURNER. T h e p U o t - f l a x n e 

t u b i n g m u s t b e 6 , 3 m m OU„ 0 . 8 m m w a l l , 

s t a i n l e s s s t e e l t u b i n g . A m i x t u r e o f 1 2 0 c m * / 

c o i n , o f m e t h a n e a n d 8 5 0 c m 3 / m i n , o f a i r m o s t 

b e f e d to t h e l o w e r p i l o t f l a m e b u r n e r . T h e 

n o r m a l p o s i t i o n o f t h e e n d , o f t h e p i l o t b u r n e r 

t u b i n g i s 1 0 m m f r o m a n d p e r p e n d i c u l a r to 

t h e e x p o s e d v e r t i c a l s u r f a c e o f t h e s p e c i m e n . 

T h e c e n t e r l i n e a t t h e o u t l e t o f t h e b u r n e r 

t u b i n g m u s t i n t e r s e c t t h e v e r t i c a l c e n t e r l i n e 

o f t h e s a m p l e a t a p o i n t 5 m m a b o v e t h e 

l o w e r ' e d g e o f t h e s p e c i m e n . 

( i i ) UPPER PILOT BURNER. T h e p i l o t b u r n e r 

m u s t b e a s t r a i g h t l e n g t h o f 6 . 3 m m O . D . . 0 . 8 

m m w a l l , s t a i n l e s s s t e e l t u b i n g t h a t i s 3 6 0 m m 

l o n g . . O n e . e n d o f t h e t u b i n g s h a l l b e c l o s e d , 

a n d t h r e e N o . 4 0 d r i l l h o l e s s h a l l b e d r i l l e d 

i n t o t h e t u b i n g , 6 0 m m a p a r t f o r g a s p o r t s , a l l 

r a d i a t i n g i n t h e s a m e d i r e c t i o n . T h e f i r s t h o l e -

m u s t b e 5 m m f r o m t h e c l o s e d e n d o f t h e 

t u b i n g . T h e t u b e i s i n s e r t e d i n t o t h e 

e n v i r o n m e n t a l c h a m b e r t h r o u g h a 6 . 6 m m 

h o l e d r i l l e d 1 0 m m a b o v e t h e u p p e r e d g e o f 

t h e w i n d o w frame. T h e t u b e i s s u p p o r t e d a n d 

p o s i t i o n e d b y a n a d j u s t a b l e " Z " s h a p e d 

s u p p o r t m o u n t e d o u t s i d e t h e e n v i r o n m e n t a l 

c h a m b e r , a b o v e t h e v i e w i n g w i n d o w . T h e 

t u b e i s p o s i t i o n e d a b o v e a n d 2 0 m m b e h i n d 

t h e e x p o s e d u p p e r e d g e o f t h e s p e c i m e n . T h e 

m i d d l e h o l e m u s t b e i n t h e v e r t i c a l p l a n e 

p e r p e n d i c u l a r t o t h e e x p o s e d s u r f a c e o f t h e 

s p e c i m e n w h i c h p a s s e s t h r o u g h i t s v e r t i c a l 

c e n t e r l i n e a n d m u s t b e p o i n t e d toward t h e -

r a d i a t i o n s o u r c e . T h e g a s s u p p l i e d t o t h e 
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burner must be methane adjusted to produce 

flame lengths of 25 mm. 

(c) Calibration of Equipment—[1} Heat 
Release Rate, A burner as shown in Figure 8 

must be placed over the end of the lower pilot 

flame tubing using a gas tight connection. The 

flow of gas: to the pilot flame must be at least 

99 percent methane and must be accurately 

metered. Prior to usage, the wet test meter is 

properly leveled and filled with distilled 

water to the tip of the internal pointer while 

no gas is flowing. Ambient temperature and 

pressure of the water, are based on the 

internal wet test meter temperature. A 

baseline flow rate of approximately! liter/ 

min is set and increased to higher preset 

flows of 2,4,6 and 8 liters/min. The rate is 

determined by using a stopwatch to time a 

complete revolution of the wet test meter, for 

both the baseline and higher flow, with the 

flow returned to baseline before changing to 

the next higher flow. The thermopile baseline 

voltage is measured. The gas flow to the 

burner must be increased to the higher preset 

flow and allowed to burn for 4.0 minutes, and 

the thermopile voltage must be measuredV 

The sequence is repeated until all four values 

have been determined. The average-of.the_ 

four values must be used as the calibration ' 

factor. The procedure must be repeated if the 

percent relative standard deviation is greater ' 

than 5 percent. Calculations are shown in 

paragraph (f). 

(2) Flux_ Uniformity. Uniformity of flux over 

the specimen must be checked periodically 

and after each hearing element change to 

determine if it is within acceptable limits of 

plus or minus 5 percent. 

(d) Sample Preparation. 
(1) The standard size for vertically 

mounted specimens is 150 X 150 mm for 

exposed surface wiihthickness up to 100 mm. 

(2) Conditioning. Specimens must be 

conditioned as described in Part 1 of this 

appendix. 

(3) Mounting. Only one surface of a 

specimen wfll be exposed during a test. A 

single layer of 0.025 mm aluminum foil is 

wrapped tightly on all unexposed sides. : 

(e) Procedure. (l)The power supply to the 

radiant panel is set to produce a radiant flux 

of 3.5 W/cm2. The flux is.measured at the 

point which the center of the specimen 

surface will occupy when positioned for test. 

The radiant.flux is measured after the air" 

flow through the equipment is adjustedto the 

desired rate. Thesample should be tested in 

its end use thickness. - * 

(2) The pilot flames are lighted and their . 

position, as described in paragraph (b)(8), is 

checked. 

(3) The airflow to the equipment is set at 

0.04 phis or minus0.001 m3/aat atmospheric 

' pressHrevP«per_airjil6w maybe set and; 

monitored by either (1) An orfice-meter?,' .„___ 

designed to produce a pressure drop of at 

least 200 mm of the manometric fluid, or by 

(2) a rotameter (varable orfice meter) with a 

scale capable of being read to plus or minus 

0.0004 m3/s; The stop Oii, the vertical 

specimen holder rod is adjusted so that die 

exposed surface of the specimen is positioned 

100 mm from the entrance when injected into 

the environmental chamber. 

(4) The specimen is placed in the hold 

chamber with the radiation doorsclosed. The 

airtight outer door is secured, and the 

recording devices are started. The specimen 

must be retained in the hold chamber for 60 

seconds, phis or minus 10 seconds, before 

injection. The thermopile "zero" value is 

determined during the last 20 seconds of the 

hold period. 

(5) When the specimen is to be injected, the 

.radiation doors are opened, the specimen is 

injected into the environmental chamber, and' 

the radiation- doors are closed behind the 

specimen. t . 

(6) A negative heat release will occur due 

to heat absorption by the cold specimen, 

holder Data-acquisition devices must have . 

the capability of following these negative 

outputs and correcting the sample burn with 

a "blank" test result. 

(7J Injection of the specimen marks-time 

. zero. A continuous record of the thermopile 

output must be made during the time the 

specimen is in the environmental chamber.. 

r(8)The test diu-atioh time is five minutes.' -

(9) A minimum of three specimens must be 

tested. v ? 

(f) Calculations. (1) The calibration factor 

is calculated as follows: - 1 

( F i - F o ) (210.8-22)kcii 273 P-p , mole CH4STP WATT.min X 

K h = — X ~ : X ^ X — — X — — ^ X ~ : — kw 
( V i - V o ) mole Ta 760 22.41 .01433kcal lOQOw 

F0=flow of methane at baseline (1pm) 

Fi=higher preset flow of methane (1pm) % 

y0=thermopile voltage at baseline (mv) : 

Vi=thermopile voltage at higher flow (mv) 

Ta=Ambient temperature (K) 

P=Ambient pressure (mm Hg) 

Pv=Water vapor pressure (mm Hg) 

(2) Heat release rates may be calculated 

from the reading of the thermopile output 

voltage at any instant of time as 

( V m - V b ) 

HRR— x Kh 

.02323 m2 

HRR=Heat release Rate kw/m^ 

Vm=measured thermopile voltage (mv) 

Vb="Bknk" Uiermopile voltage. 

Kh=Calibration Factor (Kw/mv) 

V b is the "blank" test obtained by a run 

conducted with an empty sample holder ; 

assembly; See paragraph (7)above... 

(3) The integral of the heat release rate is 

the total heat release as a function of time 

and is calculated by multiplying die rate by 

the data sampling frequency in minutes and 

summing the time from zero.to two minutes. 

(g) Criteria. The total positive heat release 

over thefirst two minutes of exposure for 

each of the three or more samples tested must 

be averaged, and the peak heat release.rate 

for each of the samples must be averaged. 

The average total heat release must not 

exceed 65 kilowatt-minutes per square meter, 

and the average peak heatjrelease ratejnust • 

not exceed 65 kilowatts per square meter. 

(h) Report The test report must includethe 

following for each specimen tested:' 

(1) Description of the Specimen. 

(2) Radiant heat flux to the specimen, 

expressed in W/cm2. 

(3) Data giving release rates of heat (in... 

kW/m 2) as a function of time, either 

graphically or tabulated atintervals no -' 

greater than 10 seconds. The calibration 

factor (kj must be recorded. . . 

(4) If melting, sagging, delaminating, or 

other behavior that affects the exposed, 

surface area or.the mode of burning occurs, 

these behaviors must be reported, together, 

with the time at which such behaviors were 

observed. . ~ , : . 

(5) The peak heat release and the 2-minute 

integrated heat release rate must.be reported. 

BILLING CODE 4910-13-11 
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A i r I n l e t 

Figure 1 . Release Rate Apparatus 
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Chromei-Alumei 
Glass Insulated 
O o p i e x T . G . W i r e 

W e l d or S i lver S o l d e r 
fend W i r e B o c k A g a i n s t 

M e f f l l S u f f o c e 

0 . 5 5 ( 2 2 mil 
3 .2 ( 5 / 3 2 in.) Drill S l c i n l e s s S t e e l 

(Unless denoted otherwise, al l dimensions are in millimeters.) 

Figure 2. Compensator Tab 
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houst Stock 

Figure 3. Compensator Tab Mount 
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Compensofor 
T.C. 

Figure 4. Wiring Diagram 
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Figure 5. Square Wave Response 



( U n l e s s demonted o t h e r w i s e , a l l d i m e n s i o n s a r e i n m i l l i m e t e r s . ) 

F i g u r e 6B. " G l o b a l - " R a d i a n t P a n e l -
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PART 121 C E R T I F I C A T I O N AND 
OPERATIONS: DOMESTIC, FLAG, AND 
SUPPLEMENTAL AIR CARRIERS A N D 
C O M M E R C I A L O P E R A T O R S O F 

LARGE A IRCRAFT 

4. The authority citation for Part 121 
continues to read as follows; 

A u t h o r i t y : 4 9 U . S . C . 1 3 5 4 ( a ) , 1 3 5 5 , 1 3 5 6 , 

1 3 5 7 , 1 4 0 1 , 1 4 2 1 - 1 4 3 0 , 1 4 7 2 , 1 4 8 5 , a n d 1 5 0 2 ; 4 9 

U.S.C. 1 0 6 ( g ) ( R e v i s e d , Pub. L 9 7 - 4 4 9 , J a n u a r y 

1 2 , 1 9 8 3 ) 4 9 G F R 1 . 4 7 ( a ) , . 

5. By revising § 121.312(a) to read as 
follows: 

§ 121.312 Materials for compartment 
Interiors. 

i (a) Except for those materials covered 
by paragraph (b) of this section, all 
materials in each compartment used by 
the crewmembers or passengers must 
meet the requirements of § 25.853 of this 
chapter in effect as follows or later 
amendment thereto: 

(1) Al l airplanes manufactured on or 
after August 20,1988, but prior to August 
20,1990 must comply with the 
provisions of § 25.853 in effect August 
20,1986, except that the total heat 

release Over the first two minutes of 
sample exposure must not exceed 100 
kilowatt-minutes per square meter and 
the peak heat release rate must not 
exceed 100 kilowatts per square meter. 

(2) Al l airplanes manufactured on or 
after August 20,1990 must comply with 
the provisions of S 25.853 in effect 
August 20,1986. 

(3) Upon the first substantially -
complete replacement of the cabin 
interior prior to August 20,1988. 

(i) A n airplane for which the 
application for type certificate was filed 
prior to May 1,1972, must comply With 
the provisions of § 25.853 in effect on 
April 30,1972; 

(ii) A n airplane for which the • 
application for type certificate was filed 
on or after May 1,1972, must comply 
with the materials requirements under 
which the airplane was type certificated. 

(4) Upon the first substantially 
complete replacement of the cabin, 
interior on or after August 20,1988, 
airplanes type certificated on or before . 
January 1,1958, must comply with the 
provisions of § 25.853 in effect on April 
30,1972. . . 

(5) Upon the first substantially '• 
complete replacement of the cabin 
interior components subject to 
§ 25.853(a-l) on or after August 20,1988, 
but prior.to August 20,1990, airplanes 
type certificated after January 1,1958, 
must comply with the provisions of 
§ 25.853 in effect August 20,1986 except 
that the total heat release over die first 
two minutes of sample exposure shall 
not exceed 100 kilowatt-minutes per 
square meter, and the peak heat release ; 

rate shall not exceed 100 kilowatts per :! 

square meter. 

(6) Upon the first substantially 
complete replacement of the cabin 
interior components identified in 
§ 25.853(a-l) on or after August 20,1990, 
airplanes type certificated after January 
1,1958, must comply with the provisions 
of § 25.853 in effect on August 20,1986. 
* * * *• 

. I s s u e d i n W a s h i n g t o n , D . C , o n J u l y 1 0 , 

1 9 8 6 . 

Donald D. Engen, 
Administrator. •• ' 
( F R D o c . 8 6 - 1 6 0 4 5 F i l e d 7 - 1 8 - ^ 6 ; 8 : 4 5 amj 
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D E P A R T M E N T O F T R A N S P O R T A T I O N 

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 

1 4 C F R P a r t s 2 5 a n d 1 2 1 

[ D o c k e t N o . 2 4 5 9 4 , A m d t . , N o s . 2 5 - 6 1 a n d 

1 2 1 - 1 8 9 1 

I m p r o v e d F l a m m a b i l i t y S t a n d a r d s f o r 

M a t e r i a l s U s e d i n t h e I n t e r i o r s o f 

T r a n s p o r t C a t e g o r y A i r p l a n e C a b i n s ; 

C o r r e c t i o n 

A G E N C Y : Federal Aviation 
Administration (FAA), DOT. 

A C T I O N : F i n a l R u l e ; R e q u e s t f o r 

a d d i t i o n a l c o m m e n t s ; C o r r e c t i o n . 

S U M M A R Y : O n M o n d a y . J u l y 2 1 , 1 9 8 6 , t h e 

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 

p u b l i s h e d a F i n a l R u l e ( 5 1 F R 2 6 2 0 6 ) t o 

u p g r a d e t h e f i r e s a f e t y s t a n d a r d s f o r 

c a b i n i n t e r i o r m a t e r i a l s i n t r a n s p o r t 

c a t e g o r y a i r p l a n e s . T h i s d o c u m e n t i s 

i s s u e d t o a m e n d t h e c l o s i n g d a t e f o r 

c o m m e n t s w h i c h i s i n c o r r e c t a s s t a t e d 

a n d t o c o r r e c t a f o r m u l a w h i c h a p p e a r s 

i n t h e a m e n d a t o r y l a n g u a g e . 

F O R F U R T H E R I N F O R M A T I O N C O N T A C T : 
G a r y L . K i l l i o n , M a n a g e r , R e g u l a t i o n s 

B r a n c h ( A N M - 1 1 2 ) , T r a n s p o r t 

S t a n d a r d s S t a f f , A i r c r a f t C e r t i f i c a t i o n 

D i v i s i o n , F A A , N o r t h w e s t M o u n t a i n 

R e g i o n , 1 7 9 0 0 P a c i f i c H i g h w a y S o u t h , C -

6 8 9 0 6 , S e a t t l e , W A 9 8 1 6 8 ; T e l e p h o n e 

( 2 0 6 ) 4 3 1 - 2 1 1 2 . 

S U P P L E M E N T A R Y I N F O R M A T I O N : I n F R 
D o c . 8 6 - 1 6 0 4 5 b e g i n n i n g o n p a g e 2 6 2 0 6 

i n t h e i s s u e p u b l i s h e d o n J u l y 2 1 , 1 9 8 6 . 

f i r s t c o l u m n , 3 6 t h l i n e f r o m t h e t o p 

s h o u l d r e a d " D A T E S : E f f e c t i v e D a t e : 

A u g u s t 2 0 . 1 9 8 6 . T h e c l o s i n g d a t e f o r 

c o m m e n t s i s J a n u a r y 2 1 , 1 9 8 7 . " A t l i n e s 

4 2 a n d 4 3 , d e l e t e t h e s e n t e n c e 

" C o m m e n t s d u e o n o r b e f o r e S e p t e m b e r 

1 9 , 1 9 8 6 . " 

A t p a g e 2 6 2 1 5 , t h e f o r m u l a i n 

A p p e n d i x F t o P a r t 2 5 , P a r t I V ( f ) w h i c h 

a p p e a r s i n t h e c e n t e r o f t h e p a g e s h o u l d 

r e a d a s f o l l o w s : 

( F ^ F Q ) (210.8-22)KCAL 273 P - P V MOLE CH4STP WATT.MIN KW 
KH = X X X X X X 

(VJ-VQ) MOLE TA 760 22.41 .0IA33KCAL LOOOW 

I s s u e d i n W a s h i n g t o n , D C , o n J u l y 3 1 , 1 9 8 6 . 

J o h n H . C a s s a d y , 

Assistant Chief Counsel Regulations and 
Enforcement Division. 
[ F R D o c . 8 6 - 1 7 7 0 5 F i l e d 8 - 6 - 8 6 ; 8 : 4 5 a m ] 
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D E P A R T M E N T O F T R A N S P O R T A T I O N 

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 

1 4 C F R P a r t s 2 5 a n d 1 2 1 

[ D o c k e t N o . 2 4 5 9 4 , A m e n d m e n t s 2 5 - 6 1 a n d 

1 2 1 - 1 8 9 ] 

I m p r o v e d F l a m m a b i i i t y S t a n d a r d s f o r 

M a t e r i a l s U s e d i n t h e i n t e r i o r s o f 

T r a n s p o r t C a t e g o r y A i r p l a n e C a b i n s 

A G E N C Y : 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 ( F A A ) , D O T . 

A C T I O N : F i n a l r u l e ; R e q u e s t f o r 

a d d i t i o n a l c o m m e n t s ; r e o p e n i n g o f 

c o m m e n t p e r i o d . 

S U M M A R Y : T h i s n o t i c e a n n o u n c e s t h e 

r e o p e n i n g o f t h e c o m m e n t p e r i o d f o r 

A m e n d m e n t s 2 5 - 6 1 a n d 1 2 1 - 1 8 9 t o t h e 

F e d e r a l A v i a t i o n R e g u l a t i o n s ( F A R ) . 

T h e s e a m e n d m e n t s , w h i c h w e r e 

a d o p t e d o n J u l y 2 1 , 1 9 8 6 ( 5 1 F R 2 6 2 0 6 ) , 

u p g r a d e t h e f i r e s a f e t y s t a n d a r d s f o r 

c a b i n i n t e r i o r m a t e r i a l s i n t r a n s p o r t 

c a t e g o r y a i r p l a n e s . T h e f i n a l r u l e 

a d o p t i n g t h e s e a m e n d m e n t s i n c l u d e d a 

r e q u e s t f o r p u b l i c c o m m e n t s a n d 

p r o v i d e d a 6 - m o n t h c o m m e n t p e r i o d . 

T h i s a c t i o n e x t e n d s t h a t c o m m e n t 

p e r i o d f o r a n a d d i t i o n a l 9 0 d a y s . 

T h i s r e o p e n i n g i s n e c e s s a r y t o a f f o r d 

a l l i n t e r e s t e d , p a r t i e s a n o p p o r t u n i t y t o 

p r e s e n t t h e i r v i e w s o n t h e r e c e n t l y 

a d o p t e d r u l e m a k i n g . 

D A T E : C o m m e n t s m u s t b e r e c e i v e d o n o r 

b e f o r e A p r i l 2 1 , 1 9 8 7 . 

A D D R E S S : C o m m e n t s m a y b e m a i l e d i n 

d u p l i c a t e t o : 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 , O f f i c e o f t h e C h i e f 

C o u n s e l , A t t e n t i o n : R u l e s D o c k e t ( A G C -

2 0 4 ) , D o c k e t N o . 2 4 5 9 4 , 8 0 0 

I n d e p e n d e n c e A v e n u e S W , 

W a s h i n g t o n , D C 2 0 5 9 1 ; o r d e l i v e r e d i n 

d u p l i c a t e t o : R o o m 9 1 5 G , 8 0 0 

I n d e p e n d e n c e A v e n u e S W „ 

W a s h i n g t o n , D C 2 0 5 9 1 . A l l c o m m e n t s 

m u s t b e m a r k e d : D o c k e t N o . 2 4 5 9 4 . 

C o m m e n t s m a y b e i n s p e c t e d i n R o o m 

9 1 5 G w e e k d a y s , e x c e p t F e d e r a l 

h o l i d a y s , b e t w e e n 8 : 3 0 a j n . a n d 5 : 0 0 

p . m . I n a d d i t i o n , t h e F A A i s m a i n t a i n i n g 

a n i n f o r m a t i o n d o c k e t o f c o m m e n t s i n 

t h e O f f i c e o f t h e R e g i o n a l C o u n s e l 

( A N M - 7 ) , F A A , N o r t h w e s t M o u n t a i n 

R e g i o n , 1 7 9 0 0 P a c i f i c H i g h w a y S o u t h , C -

6 8 9 6 6 , S e a t t l e , W a s h i n g t o n 9 8 1 6 8 . 

C o m m e n t s i n t h e i n f o r m a t i o n d o c k e t 

m a y b e i n s p e c t e d i n t h e O f f i c e o f t h e 

R e g i o n a l C o u n s e l w e e k d a y s , e x c e p t . -

F e d e r a l h o l i d a y s , b e t w e e n 7 : 3 0 a . m . a n d 

4 : 0 0 p j n . 

F O R F U R T H E R I N F O R M A T I O N C O N T A C T : 

G a r y L K i l l i o n , M a n a g e r , R e g u l a t i o n s 

B r a n c h , T r a n s p o r t S t a n d a r d s S t a f f , 

A N M - 1 1 0 , A i r c r a f t C e r t i f i c a t i o n 

D i v i s i o n , F A A , N o r t h w e s t M o u n t a i n 

R e g i o n , 1 7 9 0 0 P a c i f i c H i g h w a y S o u t h , C -

6 8 9 6 6 , S e a t t l e , W a s h i n g t o n 9 6 1 6 8 ; 

t e l e p h o n e ( 2 0 6 ) 4 3 1 - 2 1 1 2 . 

S U P P L E M E N T A R Y I N F O R M A T I O N : . 

Comments Invited 
I n t e r e s t e d p e r s o n s a r e i n v i t e d t o 

s u b m i t s u c h a d d i t i o n a l w r i t t e n d a t a , 

v i e w s , o r a r g u m e n t s c o n c e r n i n g 

A m e n d m e n t s 2 5 - 6 1 a n d 1 2 1 - 1 8 9 a s t h e y 

m a y d e s i r e . S u b s t a n t i v e c o m m e n t s 

s h o u l d b e a c c o m p a n i e d b y c o s t 

' e s t i m a t e s . C o m m e n t e r s s h o u l d i d e n t i f y 

t h e r e g u l a t o r y d o c k e t o r a m e n d m e n t 

n u m b e r a n d s u b m i t c o m m e n t s , i n 

d u p l i c a t e , t o t h e R u l e s D o c k e t a d d r e s s 

a b o v e . A H c o m m e n t s r e c e i v e d o h or 

b e f o r e t h e c l o s i n g d a t e w i l l b e 

c o n s i d e r e d b y t h e A d m i n i s t r a t o r b e f o r e 

d e t e r m i n i n g w h e t h e r f u r t h e r a c t i o n on 

t h i s r u l e m a k i n g i s w a r r a n t e d . AD 

c o m m e n t s w i l l b e a v a i l a b l e i n t h e R u l e s 

D o c k e t f o r e x a m i n a t i o n b y i n t e r e s t e d 

p e r s o n s , b o t h b e f o r e a n d a f t e r t h e 

c l o s i n g d a t e f o r c o m m e n t s . C o m m e n t e r s 

w i s h i n g t h e F A A t o a c k n o w l e d g e r e c e i p t 

o f t h e i r c o m m e n t s m u s t s u b m i t w i t h 

t h e s e c o m m e n t s a s e l f - a d d r e s s e d , 

s t a m p e d p o s t c a r d o n w h i c h t h e 

f o l l o w i n g s t a t e m e n t i s m a d e : 

" C o m m e n t s t o D o c k e t N o . 2 4 5 9 4 . " T h e . 

p o s t c a r d w i l l b e d a t e / t i m e s t a m p e d a n d 

r e t u r n e d t o t h e c o m m e n t e r . 

Availability of Amendments 
A n y p e r s o n m a y o b t a i n a c o p y o f 

A m e n d m e n t s 2 5 - 6 1 a n d 1 2 1 - 1 8 9 b y 

s u b m i t t i n g a r e q u e s t t o t h e 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 , O f f i c e of 

P u b l i c A f f a i r s , A t t e n t i o n : P u b l i c 

I n f o r m a t i o n C e n t e r ( A P A - 2 3 0 ) , 8 0 0 

I n d e p e n d e n c e A v e n u e S W . , 

W a s h i n g t o n , D C 2 0 5 9 1 ; o r b y c a l l i n g 

( 2 0 2 ) 2 6 7 - 3 4 8 4 . C o m m u n i c a t i o n s m u s t 

i d e n t i f y A m e n d m e n t s 2 5 - 6 1 a n d 1 2 1 -

1 8 9 . 

Background 
O n J u l y 2 1 , 1 9 8 6 . t h e F A A a d o p t e d 

A m e n d m e n t s 2 5 - 6 1 a n d 1 2 1 - 1 8 9 ( 5 1 F R 

2 6 2 0 8 ; J u l y 2 1 , 1 9 8 8 ) , t o u p g r a d e t h e fire 

s a f e t y s t a n d a r d s f o r c a b i n i n t e r i o r . 

m a t e r i a l s in t r a n s p o r t c a t e g o r y a i r p l a n e s 

b y : ( 1 ) E s t a b l i s h i n g n e w fire test c r i t e r i a 

f o r t y p e c e r t i f i c a t i o n ; ( 2 ) requiring mat 

t h e c a b i n i n t e r i o r s o f a i r p l a n e s 

m a n u f a c t u r e d after a s p e c i f i e d d a t e a n d 

- u s e d i n air c a r r i e r s e r v i c e c o m p l y w i t h 

t h e s e n e w c r i t e r i a ; a n d ( 3 ) r e q u i r i n g t h a t 

t h e c a b i n i n t e r i o r s o f a l l o t h e r a i r p l a n e s 

t y p e c e r t i f i c a t e d - a f t e r J a n u a r y 1 , 1 9 5 8 , . 

• a n d u s e d i n a i r c a r r i e r s e r v i c e c o m p l y -

w i t h t h e s e n e w c r i t e r i a u p o n t h e f i r s t 

r e p l a c e m e n t o f t h e c a b i n i n t e r i o r . T h e s e 

a m e n d m e n t s a r e b a s e d o n N o t i c e of 

P r o p o s e d R u l e m a k i n g ( N P R M ) N o . £ 5 - 1 0 

( 5 0 F R 1 5 0 3 8 ; A p r i l 1 6 , 1 9 8 5 ) . 

A s d i s c u s s e d i n t h e p r e a m b l e t o 

A m e n d m e n t s 2 5 - 6 1 a n d 1 2 1 - 1 8 9 , some 
o f t h e c o m m e n t e r s responding toNotice 

8 5 - 1 0 s t a t e d t h a t t h e F A A w a s m o v i n g 

: too r a p i d l y i n t h e r u l e m a k i n g . 

N e v e r t h e l e s s , t h e F A A d i d n o t c o n s i d e r . 

t h e c o m m e n t s r e c e i v e d b y t h a t t i m e t o 

w a r r a n t a b a n d o n i n g t h e r u l e m a k i n g o r 

d e l a y i n g i t f u r t h e r , c o n s i d e r i n g t h e 

i n c r e a s e s i n fire s a f e t y t h a t w o u l d b e 

a c h i e v e d . A m e n d m e n t s 2 5 - 6 1 a n d 1 2 1 -

1 8 9 w e r e a d o p t e d a c c o r d i n g l y ; h o w e v e r , 

. t h e F A A d i d r e q u e s t f u r t h e r c o m m e n t s 

o n b o t h t h e t e s t p r o c e d u r e a n d t h e 

a p p r o p r i a t e n e s s o f t h e p e r f o r m a n c e 

c r i t e r i a . T h e c l o s i n g d a t e f o r t h e f u r t h e r 

c o m m e n t s w a s J a n u a r y 2 1 , 1 9 8 7 . T h e 

F A A s t a t e d t h a t a d o c u m e n t d i s c u s s i n g 

a l l c o m m e n t s r e c e i v e d , p r e s e n t i n g F A A 

r e s p o n s e s a n d p r o p o s i n g a n y n e c e s s a r y 

f u r t h e r r e v i s i o n s t o t h e n e w s t a n d a r d s o f 

A m e n d m e n t s 2 5 - 6 1 a n d 1 2 1 - 1 8 9 , w o u l d 

b e p u b l i s h e d i n t h e F e d e r a l R e g i s t e r b y 

| u l y 2 1 , 1 9 8 7 . 

F o l l o w i n g i s s u a n c e o f t h e final r u l e , 

t h e A e r o s p a c e I n d u s t r i e s A s s o c i a t i o n o f 

A m e r i c a ( A I A ) a n d A i r T r a n s p o r t 

A s s o c i a t i o n o f A m e r i c a ( A T A ) j o i n t l y 

p e t i t i o n e d f o r f u r t h e r r u l e m a k i n g t h a t 

w o u l d s u b s t i t u t e d i f f e r e n t t e s t 

p r o c e d u r e s a n d a c c e p t a n c e c r i t e r i a . T h i s 

p e t i t i o n w a s p u b l i s h e d i n t h e F e d e r a l 

R e g i s t e r o n J u l y 2 1 , 1 9 8 6 ( 5 l F R 2 6 1 6 6 ) . 

A s a l s o d i s c u s s e d i n t h e p r e a m b l e t o 

A m e n d m e n t s 2 5 - 6 1 a n d 1 2 1 - 1 8 9 , s o m e 

c o m m e n t e r s e x p r e s s e d c o n c e r n s 

r e g a r d i n g t h e r e p e a t a b i l i t y o f t e s t results 

u s i n g t h e F A A O S U t e s t a p p a r a t u s a n d 

p r o c e d u r e s . T h e c o m m e n t e r s n o t e t h a t , 

i n a d d i t i o n t o t h e i n i t i a l t y p e 

c e r t i f i c a t i o n t e s t i n g , s u c c e e d i n g m a t e r i a l 

l o t s w o u l d h a v e t o b e t e s t e d f r o m a 

p r o d u c t i o n s t a n d p o i n t t o e n s u r e t h a t 

t h e i r h e a t release c h a r a c t e r i s t i c s a r e n o t 

d e g r a d e d f r o m t h o s e o f t h e m a t e r i a l l o t 

o r i g i n a l l y t e s t e d f o r t y p e c e r t i f i c a t i o n . 

V a r i a t i o n s i n t e s t r e s u l t s w o u l d , 

t h e r e f o r e , n e c e s s i t a t e t h e u s e o f 

m a t e r i a l s t h a t n o m i n a l l y e x c e e d t h e n e w 

s t a n d a r d s o f A m e n d m e n t s 2 5 - 6 1 a n d 

1 2 1 - 1 8 9 t o e n s u r e t h a t t h e r e s u l t s o f 

i n d i v i d u a l t e s t s a r e s a t i s f a c t o r y . S u c h 

v a r i a t i o n s i n t e s t results c o u l d a l s o 

c r e a t e a s i t u a t i o n i n w h i c h a g i v e n 

m a t e r i a l i s f o u n d a c c e p t a b l e i n t h e 

t e s t i n g c o n d u c t e d b y o n e m a n u f a c t u r e r 

a w h i l e t h e m a t e r i a l i s f o u n d u n a c c e p t a b l e 

b y a n o t h e r m a n u f a c t u r e r . A s a r e s u l t o f 

t h e s e c o n c e r n s , t h e F A A c o n d u c t e d a 

t h i r d s e r i e s o f r o u n d - r o b i n t e s t s t o 

d e t e r m i n e w h e t h e r c e r t a i n r e f i n e m e n t s 

• i n t h e a p p a r a t u s a n d p r o c e d u r e s w o u l d 

i m p r o v e t h e repeatability o f t e s t results. 

T h e s e t e s t s w e r e c o n d u c t e d a t t h e F A A 

T e c h n i c a l C e n t e r , t h e f a c i l i t i e s o f t w o 

: a i r p l a n e m a n u f a c t u r e r s , a n d O h i o S t a t e 

U n i v e r s i t y u s i n g c o m m o n test 

s p e c i m e n s * - B a s e d o n t h e results o f t h e s e 

t e s t s , d i e F A A T e c h n i c a l C e n t e r h a s 

T e c o m m e n d e d c e r t a i n a d j u s t m e n t s i n d i e 
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test apparatus and procedures as 
follows: 

( l ) T b e thermopile should be 
constructed of five 24-gaoge 
thermocouples instead of three 32-gauge 
mermocouples, 

(2) The thermal inertia compensator 
should no longer be used. 

(3) The use of a "Wank" sample burn 
correction should be deleted. 

(4) The flow rate of methane during 
calibration should be 1 liter/minute 
baseline and flow rates of4,8,8,0,4 • 
Ittem/minute. The time at a given flow 
rate should be reduced from 4 minutes 
to 2 minutes. 

5. Collection speed of data should be 
at least one data point per second, 
instead of continuous which would 
allow for digital data acquisition. 

These recommendations are 
contained in a memorandum developed 
by the Fire Safety Branch, F A A 
Technical Center, dated January 9,1987, 
entitled Memorandum: Recommended 
Modifications to Part 25, Appendix F, 
Part IV. A copy of tins memorandum has 
been placed in the Rules Docket for 
public inspection and comment 
Comments on these recommendations 
are specifically requested. Following 
receipt and analysis of comments, the 

F A A may determine mat the 
recommended revisions are appropriate. 
If so, the final rule will be revised 
accordingly. 

In consideration of the need for public 
participa turn in determining future 
action regarding this rulemaking and 
requests for such reopening contained in 
letters from the A I A and A T A , both 
dated November 12,1986, and the 
Suppliers of Advanced Composite 
Materials Association ( S A C M A ) dated 
December 2ft 1986. the F A A concludes 
that the comment period should be 
reopened 

Accordingly, the comment period for 
Amendment 25-61 and 121-189 is 
reopened until Apri l 21,1987. 

In their letters, the A I A and A T A also 
request mat the comment period for 
their joint petition for further rulemaking 
be granted a corresponding extension. 
This request is being granted through 
separate notice. 

Conclusion: This document reopens 
the comment period on a final rule to 
afford the public and industry additional 
time in which to review and respond. 
The F A A has determined that tilts 
document involves rulemaking which is 

considered to be significant as defined 
in Department of Transportation 
Regulatory Policies and Procedures [44 
FR 11034; February 26,1379). This 
document is not major as defined in 
Executive Order 12291. The F A A 
certifies that this rulemaking will not 
have a significant economic impact on a 
substantial number of small entities. 

lit of Subjects 
14 CFR Part 25 
. Aviation safety. Aircraft, Air 
transportation. Safety, Tires. 

14 CFR Part 121 
Aviation safety. Safety, Air 

transportation, Aircraft, Airplanes, 
Cargo, Flammable materials. Hazardous 
materials, Transportation Common 
carriers. 

Authority: 49 U.S.C. 1344,1354(a). 1355, 
1357,1401,1421,1423.1424.1425,1428,1429. 
1430.1485,1S02; 49 U.S.C 106(g) (Revised 
Pub, L. 97-449, January i t 1983). 

Issued In Seattle. Washington, on February 
4,1987. 
Wayne J. Barlow, 
Director. Nortbu-est Mountain Region. 
[FR Doc. 87-3564 Fifed 2-19-67; 8:45 am] 
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