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FEDERAL AVIATION AGENCY 
FLIGHT STANDARDS SERVICE 

Washington 2 5 , D. C. 

November 3 0 , 1962 

REGULATIONS OF THE ADMINISTRATOR DRAFT RELEASE NO. 62-$0 

SUBJECT: Technical Standard Order C80 " F l e x i b l e Fuel and O i l C e l l M a t e r i a l " 

The F l i g h t Standards Service of the Federal A v i a t i o n Agency has under 
c o n s i d e r a t i o n an amendment to Part 514 of the Regulations of the A d m i n i s t r a t o r 
to add a new Technical Standard Order TSO-C80 " F l e x i b l e Fuel and O i l C e l l 
M a t e r i a l " . The reasons t h e r e f o r are set f o r t h i n the explanatory statement of 
the attached proposal which i s being published i n the Federal Register as a 
no t i c e of proposed r u l e making. 

The F l i g h t Standards Service desires t h a t a l l persons who w i l l be a f f e c t e d 
by the requirements of the proposal be f u l l y informed as to i t s e f f e c t upon 
them and i s t h e r e f o r e c i r c u l a t i n g copies i n order to a f f o r d i n t e r e s t e d persons 
ample o p p o r t u n i t y t o submit comments as they may d e s i r e . 

Because of the large number of comments which we a n t i c i p a t e r e c e i v i n g i n 
response to t h i s d r a f t release, we w i l l be unable to acknowledge r e c e i p t of 
each r e p l y . However, you may be assured t h a t a l l comment w i l l be given c a r e f u l 
c o n s i d e r a t i o n . 

I t should be noted t h a t comments should be submitted, p r e f e r a b l y i n 
d u p l i c a t e , to the Dockets Section of the Federal A v i a t i o n Agency, and i n order 
to insure c o n s i d e r a t i o n must be received on or before January 2 3 , 1 9 6 3 * 



FEDERAL AVIATION AGENCY 

FLIGHT STANDARDS SERVICE 

(14 CFR 514) 

/Regulatory Docket No. 1£>06; Draft Release No. 62-fjO~/ 

TECHNICAL STANDARD ORDERS FOR AIRCRAFT MATERIALS, 

PARTS AND APPLIANCES 

NOTICE OF PROPOSED RULE MAKING 

Pursuant to the authority delegated to me by the Administrator 

(|11.45 27 F . R. 9585) notice i s hereby given that the Federal Aviat ion 

Agency had under consideration a proposal to amend Part 514 of the 

Regulations of the Administrator by adopting a new Technical Standard 

Order, This Technical Standard Order es tabl i shes minimum performance 

standards for f l e x i b l e fuel and o i l c e l l materia l for use i n c i v i l a i r ­

c r a f t of the United S t a t e s . The C i v i l A i r Regulations, Parts 3, 4b, and 7, 
or 

require that f l e x i b l e fuel and o i l tank l i n e r s be of an approved/acceptable 

type. T h i s standard es tabl i shes the c r i t e r i a and minimum performance 

standards for material which i s to be used for f l e x i b l e fuel and o i l 

tank l i n e r s . 



I n t e r e s t e d persons may p a r t i c i p a t e i n the making of the proposed r u l e 

by s u b m i t t i n g such w r i t t e n data, views or arguments as they may d e s i r e . 

Communications should be submitted i n d u p l i c a t e to the Docket Section of the 

Federal A v i a t i o n Agency, Room A-103, 1711 New York Avenue, N. W., Washington 25, 

D. C. A l l communications received on or before January 23 > 196 3 > w i l l be 

considered by the Ad m i n i s t r a t o r before t a k i n g a c t i o n on the proposed r u l e . The 

proposals contained i n t h i s n o t i c e may be changed i n l i g h t of comments received. 

A l l comments submitted w i l l be a v a i l a b l e i n the Docket Section f o r examination 

by i n t e r e s t e d persons a t any time. 

This amendment i s proposed under the a u t h o r i t y of Sections 313(a) and 

601 of the Federal A v i a t i o n Act of 195& (72 S t a t . 752, 775; 49 U.S.C. 1354(a), 

1421). 

I n c o n s i d e r a t i o n of the foregoing i t i s proposed t o amend Part 514 as 

f o l l o w s : 

By adding the f o l l o w i n g s e c t i o n 514.86: 



J 514.86 F l e x i b l e fuel and o i l c e l l mater ia l - TSO-C80. 

(a) App1icab111ty. Minimum performance standards are hereby establ ished 

for f l e x i b l e fuel and o i l c e l l materia l to be used i n f l e x i b l e fuel and o i l 

tank l i n e r s of c i v i l a i r c r a f t of the United S t a t e s . New types of f l e x i b l e 

fuel and o i l c e l l materia l manufactured a f ter the e f fec t ive date of t h i s 

sect ion which are intended for use on c i v i l a i r c r a f t of the United States s h a l l 

meet the standards speci f ied i n Federal Aviat ion Agency Standard, " F l e x i b l e 
V 

Fuel and O i l C e l l M a t e r i a l " , dated October 15, 1962. 

(b) Marking. I n l i e u of the marking requirements of \ 514 .3(d) , f l e x i b l e 

fuel and o i l c e l l materia l s h a l l be l e g i b l y and permanently marked with the 

following information: 

(1) Name and address of the manufacturer; 

^ (2) Type of f l u i d for which approved, i . e . f u e l , or MTL-L-6082 o i l , 

or MIL-L-7808 o i l ; 

(3) For o i l c e l l m a t e r i a l , the minimum and maximum temperature l i m i t ; 

(4) For o i l c e l l m a t e r i a l , the o i l - d i l u t i o n s u i t a b i l i t y ; 

(5) Weight per square foot of c e l l m a t e r i a l ; 

(6) Month and year manufactured; and 

(7) Applicable Technical Standard Order (TSO) number. 

(c ) Data requirements. I n accordance with the provis ions of j[ 514.2 the 

manufacturer s h a l l furnish to the Chief , Engineering and Manufacturing Branch, 

F l i g h t Standards D i v i s i o n , Federal Aviat ion Agency, i n the region i n which 
the manufacturer i s located , the fo l lowing - technica l data ; 

Copies may be obtained upon request addressed to Publishing and Graphics 
| Branch, Inquiry S e c t i o n , MS-158, Federal Aviat ion Agency, Washington 25, D.C. 
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(1) Six copies of the manufacturer's end product t y p i c a l assembly ^ 

ins truct ions and l i m i t a t i o n s ; 

(2) S i s copies of the recommended i n s t a l l a t i o n procedures, l i m i t a t i o n s , 

r e s t r i c t i o n s , or other conditions pertinent to a s a t i s f a c t o r y i n s t a l l a t i o n ; 

(3) Six copies of the ins truct ions for the inspect ion , r e p a i r and 

storage of m a t e r i a l and/or c e l l s including age l i m i t s on m a t e r i a l , i . e . she l f 

l i f e and s e r v i c e time; 

(4) Six copies of the m a t e r i a l and construction data including the 

following; 

( i ) construction number and descr ipt ion (ply by p l y ) of the 

construction buildup complete with weight and gage of each p l y , 

( i i ) support means (type of fastener and l o c a t i o n s ) , 

( i i i ) t o t a l weight per square foot of c e l l constructions , and 
\ 

( i v ) t o t a l thickness of c e l l construct ion; and 

(5) One copy of the manufacturer's test report . 

Director 
F l i g h t Standards Service 

Issued i n Washington, C , on NOV 3 0 1962 , 1962. 
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October 15, 1962 

FEDERAL AVIATION AGENCY STANDARD 

FOR 

FLEXIBLE FUEL AND OIL CELL MATERIAL 

•"••0 Purpose: To spe c i f y minimum requirements f o r f l e x i b l e f u e l and 
o i l c e l l m a t e r i a l intended f o r use i n f u e l and o i l tanks of 
a i r c r a f t . 

2.0 Scope: This standard covers the requirements of f u e l and o i l 
c e l l m a t e r i a l i n which h y d r o s t a t i c loads are r e s i s t e d by the 
s t r u c t u r e of the c a v i t y or tank and not by the c e l l m a t e r i a l 
i t s e l f . 

3.0 General Requirements: 

3.1 M a t e r i a l s : Samples of f l e x i b l e f u e l and o i l c e l l m a t e r i a l s and 
co n s t r u c t i o n techniques s h a l l be subjected t o and s a t i s f y the 
f o l l o w i n g t e s t s : 

4.0 Tests: The a p p l i c a b l e t e s t s f o r s u b s t a n t i a t i n g f l e x i b l e f u e l and 
o i l c e l l m a t e r i a l and c o n s t r u c t i o n techniques are indexed below 
i n Table I . 

TABLE I 

Tests Par. No. O i l Fuel 
1 

Leakage 5.0 X X 
Aging 6.0 X -
Slosh 7.0 X X 
Stand 8.0 X X 
Humidity 9.0 X X 
F l u i d Resistance of 

E x t e r i o r Surfaces 10.0 X X 
Permeability 11.0 - X 
Fuel Contamination 12 o0 - X 
O i l D i l u t i o n Resistance 13.0 X -
Inner Liner Strength 14.0 X X 
Seam Adhesion 15.0 X X 
Puncture Resistance 16.0 X X 
Low Temperature Leakage 17.0 X X 
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1. Tests may be run i n any order desired a f t e r completion of 
the leakage t e s t . 

2. Applies only t o c e l l s t o be used on a i r c r a f t employing an 
o i l d i l u t i o n system. 

4.1 Test Samples: Test samples s h a l l consist of the f o l l o w i n g : 

(a) Two c e l l s w i t h outside dimensions of 24 by 30 
by 30 inches con t a i n i n g f i t t i n g s r e p r e s e n t a t i v e 
of those used i n tank c o n s t r u c t i o n f o r airframe 
i n s t a l l a t i o n . One c e l l t o be used f o r stand t e s t 
(Paragraph 8.0), the other f o r a l l other c e l l 
tests,, 

(b) Two 12 by 12 inch samples o f composite c e l l 
c o n s t r u c t i o n . One f o r humidity t e s t 
(Paragraph 9.0), the other f o r puncture t e s t 
(Paragraph 16.0). 

(c ) One sample o f inner layer p l y , wi t h o u t b a r r i e r , 
approximately 900 square inches i n area i n c l u d i n g 
seam f o r inner l i n e r s t r e n g t h t e s t (Paragraph 14.0) 
and seam adhesion t e s t (Paragraph 15.1). 

(d) One sample 6 by 6 inch inner layer p l y , w i t h o u t 
b a r r i e r f o r a l l other inner layer t e s t s . 

(e) Two p e r m e a b i l i t y samples as s p e c i f i e d i n Para­
graph 11.0. 

None of these samples s h a l l be p r e p l a s t i c i z e d w i t h f l u i d p r i o r 
t o submission. 

4.2 Test F l u i d s : Unless otherwise s p e c i f i e d , the f o l l o w i n g t e s t f l u i d s 
s h a l l be used i n t e s t i n g the d i f f e r e n t tanks: 

(a) Fuel Tank: Test f l u i d conforming to MIL. Spec. 
MIL-S-3136,1' Type I I I . 

(b) O i l Tank: O i l conforming t o MIL. Spec. MIL-L-6082 )J 
Grade 1100. 

(c) O i l Tank: O i l conforming t o MIL. Spec. MIL-L-7808 

1/Copies may be obtained from the Commanding O f f i c e r , Naval Supply Depot, 
5801 Tabor Avenue, Phi l a d e l p h i a 20, Pennsylvania, Code CDS. 
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5 . 0 L e a k a g e : E a c h c e l l , w i t h a l l openings s e a l e d and w i t h the 
minimum of e x t e r n a l support n e c e s s a r y to m a i n t a i n the c e l l 
shape , s h a l l be s u b j e c t e d to an i n t e r n a l p r e s s u r e of 
2 ,0 p . s . i . The c e l l s h a l l then be c o m p l e t e l y submerged i n 
w a t e r or c o m p l e t e l y covered w i t h soapy w a t e r . Leakage 
i n d i c a t e d by a i r bubbles i n the w a t e r or soapy w a t e r s o l u t i o n 
s h a l l be cause f o r r e j e c t i o n . 

6 .0 A g i n g : 

6 .1 T e s t C o n d i t i o n s : The maximum temperature c a p a b i l i t y o f o i l 
c e l l m a t e r i a l s h a l l be s e l e c t e d by the m a n u f a c t u r e r . The 
s e l e c t e d temperature s h a l l be s t a t e d a s a l i m i t a t i o n under 
( c ) d a t a r e q u i r e m e n t s (2 ) the t e s t f l u i d s h a l l be m a i n t a i n e d 
a t a uni form temperature throughout the c e l l . 

6 . 1 . 1 T e s t D u r a t i o n : T h i s t e s t s h a l l be conducted for a p e r i o d of 
200 h o u r s . 

6 . 1 . 2 T e s t P r o c e d u r e : The c e l l s h a l l be f i l l e d w i t h 80 g a l l o n s o f 
e i t h e r t e s t f l u i d 4 . 2 ( b ) or ( c ) a s a p p l i c a b l e . At the end 
o f the t e s t p e r i o d , the c e l l s h a l l show no s i g n s o f d e t e r i o r ­
a t i o n or o t h e r u n s a t i s f a c t o r y c o n d i t i o n . 

7.0 S l o s h : 

7 .1 T e s t C o n d i t i o n s : The f o l l o w i n g t e s t c o n d i t i o n s s h a l l p r e v a i l 
d u r i n g s l o s h t e s t . 

7 . 1 . 1 Rocking A n g l e : The s l o s h r o c k i n g a n g l e s h a l l be 30 degrees 
t o t a l , a p p r o x i m a t e l y 15 degrees on e i t h e r s i d e of the 
h o r i z o n t a l p o s i t i o n . 

7 . 1 . 2 Mounting A x i s : The c e l l s h a l l be mounted i n such a manner t h a t 
the 24 i n c h dimension i s v e r t i c a l . T h i s p o s i t i o n s h a l l be 
known a s the h o r i z o n t a l p o s i t i o n . 

7 . 1 . 3 F l u i d T e m p e r a t u r e s : The temperature o f the f l u i d d u r i n g the 
s l o s h t e s t s h a l l be a s shown i n the t a b l e below: 

T e s t F l u i d Temperatures 

T e s t F l u i d Temperatures  
F u e l 135° + 10° F . 
O i l Maximum temperature (+ 10° ) 

s e l e c t e d by m a n u f a c t u r e r and 
s t a t e d a s a l i m i t a t i o n 
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7 . 1 . 4 T e s t P r e s s u r e : The t e s t c e l l s h a l l be s u b j e c t e d to an 
i n t e r n a l / e x t e r n a l p r e s s u r e d i f f e r e n t i a l e q u i v a l e n t to the 
maximum o p e r a t i n g p r e s s u r e for which a p p r o v a l i s d e s i r e d . 

7 . 1 . 5 Test Duration; This test s h a l l be run as follows: 

( a ) S l o s h for 25 hours a t 16 to 20 cpm, or 

(b) S l o s h for 40 hours a t 10 to 16 cpm. 

7.1*6 T e s t P r o c e d u r e : The t e s t c e l l complete w i t h f i l l e r c a p , 
v e n t s , and t y p i c a l o u t l e t f i t t i n g s s h a l l be i n s t a l l e d i n a 
s u i t a b l e support j i g and mounted on the r o c k e r a s s e m b l y . 
S e c t i o n s o f f l e x i b l e hose s h a l l be connected to the vent 
and o u t l e t f i t t i n g s . 

The t a n k mounting s t r u c t u r e i s to be r e p r e s e n t a t i v e o f an 
a c t u a l a i r c r a f t f u e l c e l l compartment. Recommendations o f 
the c e l l manufacturer for s u p p o r t i n g or mounting the f u e l c e l l 
i n the a i r c r a f t f u e l c e l l compartment a r e to be i n c o r p o r a t e d . 
The o t h e r end of each of t h e s e s e c t i o n s s h a l l be r i g i d l y 
a t t a c h e d to the support j i g . The h o s e s s h a l l be i n s t a l l e d 
and supported i n a manner r e p r e s e n t a t i v e of an a c t u a l 
i n s t a l l a t i o n i n an a i r c r a f t . The i n t e r i o r of the support j i g 
s h a l l be complete ly l i n e d w i t h brown paper h e l d i n p l a c e by 
a s u i t a b l e a d h e s i v e . 

The t e s t specimen s h a l l be f i l l e d t w o - t h i r d s f u l l w i t h the 
a p p l i c a b l e t e s t f l u i d c o n t a i n i n g a s u i t a b l e d y e . F o r f u e l 
c e l l s , o n e - h a l f g a l l o n o f water s h a l l a l s o be added. For o i l 
c e l l s intended f o r use i n a i r c r a f t u s i n g a n o i l d i l u t i o n 
sys tem, 30 p e r c e n t by volume of f l u i d 4 . 2 ( a ) s h a l l be added 
to the t e s t f l u i d . At the c o n c l u s i o n of t h i s t e s t , the t e s t 
specimen s h a l l be complete ly f i l l e d w i t h the a p p l i c a b l e t e s t 
f l u i d and thoroughly i n s p e c t e d for leakage or o t h e r e v i d e n c e 
of f a i l u r e . 

8 .0 Stand T e s t : T h i s t e s t s h a l l be conducted on the second 
t e s t c e l l . The t e s t c e l l , covered w i t h brown p a p e r , s h a l l be 
supported a s n e c e s s a r y c o n s i d e r i n g the type of c o n s t r u c t i o n , 
and then f i l l e d w i t h the a p p r o p r i a t e t e s t f l u i d c o n t a i n i n g a 
s a t i s f a c t o r y s t a i n i n g a g e n t . T h e r e s h o u l d be no leakage or 
evidence of o t h e r f a i l u r e a t the end of 90 days under t h e s e 
c o n d i t i o n s . 

9 .0 H u m i d i t y : A 12 i n . by 12 i n . sample of the composite c e l l 
c o n s t r u c t i o n s h a l l be s u b j e c t e d for a t o t a l p e r i o d of 15 days 
to the f o l l o w i n g 24 -hour t e s t c y c l e . 
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(a) 8 hours a t 130° + 3° F. and 100 percent r e l a t i v e 
h umidity. 

(b) 4 hours co o l i n g t o approximately 70° + 3° F. 

(c) 8 hours at 70° + 3° F.and 100 percent r e l a t i v e 
humidity. 

(d) 4 hours heating t o 130° + 3° F. 

There s h a l l be no co r r o s i o n , p e e l i n g , cracking, warping, 
b l i s t e r i n g , delamination or d i s c o l o r a t i o n of the c e l l 
a f t e r t h i s p e r i o d . 

10.0 F l u i d Resistance of E x t e r i o r Surfaces: The c e l l s h a l l be 
placed i n a container s u f f i c i e n t l y large as to permit immersion 
to one-half the depth of the c e l l i n the a p p l i c a b l e t e s t f l u i d . 
The c e l l s h a l l be immersed f o r 24 hours at ambient temperature, 
a f t e r which i t w i l l be removed and examined. The e x t e r i o r 
surface of the c e l l c o n s t r u c t i o n s h a l l show no u n s a t i s f a c t o r y 
s w e l l i n g , separation, b l i s t e r i n g , d i s s o l u t i o n , or other 
d e t e r i o r a t i o n . 

11.0 Permeability: 

11.1 Test Apparatus: The t e s t apparatus s h a l l consist of the f o l l o w ­
i n g : 

(a) Two p e r m e a b i l i t y cups and r i n g s c o n s t r u c t e d i n 
accordance w i t h Figure 1. 

(b) A nylon s o l u t i o n s h a l l be used f o r sea l i n g the 
t e s t d i s k t o the p e r m e a b i l i t y cup, 

11.1.1 Preparation o f Test Specimens: The uncured inner l i n e r s h a l l be 
app l i e d t o a 10 i n . by 10 i n . piece o f corrugated f i b e r b o a r d 
coated on one side w i t h a s u i t a b l e water soluble breakaway agent. 
The exposed surface of the inner l i n e r s h a l l be coated w i t h prime 
cement and b a r r i e r r e s i n ( i f r e q uired) i n accordance w i t h 
a p p l i c a b l e manufacturing s p e c i f i c a t i o n s . The assembly s h a l l be 
wrapped w i t h cellophane and covered w i t h a s u i t a b l e waterproof 
bag. 

The assembly s h a l l be vulcanized as i n normal production. 
A f t e r v u l c a n i z i n g , the waterproof bag and cellophane s h a l l be 
removed and the inner l i n e r s h a l l be removed from the f i b e r b o a r d 
using water as necessary. Free moisture s h a l l be wiped from the 
assembly and i t s h a l l be conditioned 24 hours a t a constant tempera­
t u r e of 77° + 5° F. and a r e l a t i v e humidity of 40 + 5 percent. 
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Two 2 .5 i n . d iameter d i s k s s h a l l be cut from the v u l c a n i z e d 
p a n e l . One hundred m l , of t e s t f l u i d s p e c i f i e d i n paragraph 
4 . 2 ( a ) s h a l l be p l a c e d i n each o f the p e r m e a b i l i t y c u p s . 
Nylon s o l u t i o n s h a l l be a p p l i e d to the face of the cup f l a n g e s 
c o v e r i n g the a r e a i n s i d e the b o l t c i r c l e . The n y l o n s o l u t i o n 
s h a l l be a l l o w e d to come almost to d r y n e s s , then the t e s t 
d i s k s s h a l l be a p p l i e d to the cups w i t h the b a r r i e r , i f a n y , 
f a c i n g outward. The a s s e m b l i e s s h a l l be completed by a t t a c h ­
i n g the b o l t i n g r i n g s and t i g h t e n i n g the b o l t s i n accordance 
w i t h the f o l l o w i n g s c h e d u l e : 

I n n e r L i n e r Type B o l t Torque 

Gum s t o c k 5 to 10 i n . - l b . 
Coated f a b r i c s 15 to 20 i n . - l b . 
Unsupported p l a s t i c f i l m s 20 to 25 i n . - l b . 

1 1 . 1 . 2 T e s t P r o c e d u r e : P e r m e a b i l i t y cups prepared a s s p e c i f i e d above 
s h a l l be p l a c e d i n a s u i t a b l e r a c k i n a c o n s t a n t temperature 
o f 77° + 5° F . and a r e l a t i v e h u m i d i t y o f 40 + 5° p e r c e n t . 

A f t e r a l l o w i n g 1 hour for e q u i l i b r i u m , the cups s h a l l be 
weighed t o the n e a r e s t .005 gram and p l a c e d i n the r a c k w i t h 
the f a c e s of the cups f a c i n g upward ( t e s t d i s k s u p ) . The cups 
s h a l l be kept a t the above c o n s t a n t temperature for 24 h o u r s , 
then weighed to check for s e a l i n t e g r i t y . The b o l t s s h a l l be 
r e t o r q u e d i f n e c e s s a r y . The cups s h a l l t h e n be i n v e r t e d ( t e s t 
d i s k s down) i n a r a c k t h a t p e r m i t s f r e e a c c e s s of a i r to the 
t e s t d i s k s . 

Cups s h a l l be weighed a t the end of the t h i r d , f i f t h and e i g h t h 
day a f t e r i n v e r t i n g . D e f e c t i v e f i l m s or l e a k s caused by f a u l t y 
assembly w i l l u s u a l l y be found when making the weighing on the 
t h i r d day . The d i f f u s i o n r a t e c a l c u l a t i o n s h a l l be made on the 
f i f t h day to e i g h t h day p e r i o d and e x p r e s s e d a s f l u i d ounces 
per square foot per 24 h o u r s . The p e r m e a b i l i t y s h a l l be l e s s 
than .025 f l u i d ounces per square foot per 24 hours for each 
sample t e s t e d . 

Note: D i f f u s i o n e x p r e s s e d i n f l u i d ounces per square 
foot per 24 hours e q u a l s the gram l o s s o f the 
t e s t specimen per 24 hours m u l t i p l i e d by a 
f a c t o r K which i s d e f i n e d a s f o l l o w s : 
K 144 

"(Sp.gr. ><29.573)<3.142)R2 
Where s p . gr = S p e c i f i c g r a v i t y o f t e s t 

f l u i d a t 77°F. 

R = I n s i d e r a d i u s of t e s t cup 
e x p r e s s e d i n i n c h e s . 

http://Sp.gr
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12.0 Fuel Contamination: 

12,1 N o n v o l a t i l e Gum Residue: A f i v e gram sample of the inner 
layers up t o the b a r r i e r , s h a l l be diced up i n t o a p p r o x i ­
mately .062 inch squares and placed i n a f l a s k c o n t a i n i n g 
250 ml. of t e s t f l u i d as s p e c i f i e d by Paragraph 4.2(a) 
and allowed t o stand f o r 48 hours at 77° + 5° F. 

The contaminated t e s t f l u i d s h a l l be decanted o f f , and the 
n o n v o l a t i l e gum residue determined by Method 3302 of 
Federal Test Method Standard No. 79l£'ASTM D381-54T, except 
t h a t the t o t a l evaporation time s h a l l be 45 minutes. The 
n o n v o l a t i l e m a t e r i a l s h a l l not exceed 60 m i l l i g r a m s per 
100 ml. of the contaminated f l u i d . 

12.1.1 Stoved Gum Residue: The beakers con t a i n i n g the n o n v o l a t i l e 
m a t e r i a l s h a l l be placed i n an appropriate bath maintained 
c o n s t a n t l y at a temperature of 572° + 9° F. f o r 30 minutes. 
A f t e r cooling i n a closed container, the beakers s h a l l be 
weighed. The stoved gum residue s h a l l not exceed 20 m i l l i ­
grams per 100 ml. of the contaminated f l u i d , a f t e r necessary 
c o r r e c t i o n s have been made f o r preformed gums o r i g i n a l l y 
present i n the t e s t f l u i d . 

13.0 O i l D i l u t i o n Resistance: Tensile and e l o n g a t i o n t e s t s , before 
and a f t e r immersion i n the appropriate o i l d i l u t e d 30 percent 
by volume w i t h t e s t f l u i d s p e c i f i e d by Paragraph 4.2(a), 
s h a l l be made on the inner layer p l y according to the methods 
described i n Federal Test Method Standard No. 601,2-' Methods 
4111 and 4121, r e s p e c t i v e l y . The t e s t specimens s h a l l be 
immersed f o r 48 hours at room temperature. The t e n s i l e 
p r o p e r t i e s s h a l l not be reduced more than 40 percent from 
the o r i g i n a l values, and the Shore A durometer hardness s h a l l 
not vary more than 15 p o i n t s from the o r i g i n a l value. 

14.0 I n n e r - l i n e r Strength: 

14.1 Gum Inner-Liner Strength: The s t r e n g t h of the gum i n n e r - l a y e r 
p l y , w i t h o u t b a r r i e r , s h a l l be determined i n accordance w i t h 
Federal Test Method Standard No. 601 2/ Method 4111 before and 
a f t e r immersion i n the t e s t f l u i d s p e c i f i e d i n Paragraph 4.2(a) 
f o r 72 hours a t a temperature of 135° + 3° F. The t e n s i l e 
s t r e n g t h s h a l l also be determined before and a f t e r immersion 
i n water f o r 72 hours at a temperature of 135° + 3° F. The 
t e n s i l e s t r e n g t h s h a l l not be reduced more than 50 percent f o r 
f u e l immersion and 20 percent f o r water immersion c a l c u l a t e d 
on the basis of the o r i g i n a l c r o s s - s e c t i o n a l area. 

2/Copies may be obtained from the Business Service Center, General 
Services A d m i n i s t r a t i o n , Region 3, Seventh and D S t r e e t s , S. W., 
Washington 25, D. C. Federal Test Method Standard No. 601, $2.00 
per copy and Federal Test Method Standard No. 791, and S p e c i f i c a t i o n 
CCC-T-191, $1.75 each per copy. Make checks payable to General Services 
A d m i n i s t r a t i o n . 
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14.2 Fabric Inner-Liner Strength: The t e n s i l e s trength of the 
f a b r i c inner layer p l y , without b a r r i e r , s h a l l be determined 
i n accordance w i t h S p e c i f i c a t i o n CCC-T-1912/ Method 5100 
before and a f t e r immersion i n t e s t f l u i d s p e c i f i e d i n 
Paragraph 4.2(a) f o r 72 hours a t a temperature of 
135° + 3° F. The t e n s i l e s t r e n g t h s h a l l also be determined 
before and a f t e r immersion i n water f o r 72 hours a t a 
temperature of 135° + 3° F. The t e n s i l e s t r e n g t h s h a l l not 
be reduced more than 20 percent f o r f u e l immersion and 50 
percent f o r water immersion c a l c u l a t e d on the basis of the 
o r i g i n a l c r o s s - s e c t i o n a l area. 

15.0 Seam Adhesion: The seam adhesion o f the i n n e r - l a y e r p l y t o 
i t s e l f before and a f t e r immersion i n the t e s t f l u i d s p e c i f i e d 
i n Paragraph 4.2(a) f o r 72 hours a t a temperature of 
135° + 3° F. s h a l l be teste d w i t h i n 4 hours along the length 
of the seam by the s t r i p back method using a jaw separation 
r a t e of 2 inches per minute i n accordance w i t h Federal Test 
Method Standard No. 6 0 ] ^ Method 8011. Where the adhesion of 
the seam i s less than the s t r e n g t h of the m a t e r i a l , the 
adhesion s h a l l be a minimum of 6 pounds per i n c h . 

15.1 Seam Adhesion ( A l t e r n a t e Procedure): As an a l t e r n a t e procedure 
t o the above, the seam adhesions of the i n n e r - l a y e r p l y t o 
i t s e l f may be te s t e d by c u t t i n g a s t r i p of i n n e r - l a y e r m a t e r i a l 
one inch wide having a seam made i n the same manner as i s used 
i n the tanks submitted under Paragraph 4.1(a), This seam s h a l l 
be perpendicular to and midway i n the length of the s t r i p . 
When a t e n s i l e load has been a p p l i e d of s u f f i c i e n t magnitude t o 
break the s t r i p , there s h a l l be no f a i l u r e of the seam. 

16.0 Puncture Resistance: A c e l l w a l l s h a l l be fastened i n a 
specimen holder i n accordance w i t h Figure 2. A p i e r c i n g 
instrument w i t h i t s end conforming t o Figure 2 s h a l l be forced 
against the c e l l w a l l a t approximately the center of the area 
enclosed by the specimen holder. The force r e q u i r e d t o 
puncture the c e l l s h a l l not be less than 15 pounds. 

17.0 Low Temperature Leakage: The c e l l supporting s t r u c t u r e c a v i t y 
s h a l l be l i n e d w i t h brown paper and the c e l l i n s t a l l e d i n the 
s t r u c t u r e . The c e l l s h a l l be completely f i l l e d w i t h the 
appropriate t e s t f l u i d c o n t a i n i n g a s t a i n i n g agent and allowed 
t o stand f o r seven days at 135° + 10° F. The c e l l s h a l l then 
be emptied and subjected t o an a i r dry out a t 155° + 5° F. 
fo r seven days. The c e l l s h a l l then be completely r e f i l l e d 
w i t h the appropriate t e s t f l u i d c o ntaining a s t a i n i n g agent, 
cooled co -65° + 5° F. and allowed t o stand at t h i s temperature 
a minimum of three days. The t e s t f l u i d i n contact w i t h the 
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c e l l i n n e r l i n e r s h a l l h a v e r e a c h e d - 6 5 ° F . p r i o r t o t h e s t a r t 
o f t h e t h r e e - d a y p e r i o d . T h e c e l l s h a l l b e i n s t r u m e n t e d 
b y p l a c i n g t h e r m o c o u p l e s a g a i n s t t h e i n s i d e s u r f a c e o f t h e 
c e l l l i n e r , o n e w i t h i n s i x i n c h e s o f t h e t o p s u r f a c e o n 
o n e s i d e p a n e l a n d t h e o t h e r w i t h i n s i x i n c h e s o f t h e 
b o t t o m s u r f a c e o n t h e o p p o s i t e s i d e p a n e l . A t t h e e n d o f 
t h e t h r e e - d a y p e r i o d , t h e c e l l s h a l l b e b r o u g h t b a c k t o 
r o o m t e m p e r a t u r e , d r a i n e d a n d e x a m i n e d i n t e r n a l l y a n d e x t e r ­
n a l l y f o r f l u i d l e a k a g e o r o t h e r e v i d e n c e o f f a i l u r e . A n y 
i n d i c a t i o n o f f a i l u r e s h a l l be c a u s e f o r r e j e c t i o n . 
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