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SPECIFICATION FOR ELECTRICALLY 
BONDED AIRCRAFT FUELLING 

RUBBER HOSE

0. F O R E W O R D
0.1 This Ind ian  S tandard  was adopted by  the Ind ian  S tandards Institution 
on 8 Ju n e  1970, after the draft finalized by the R ubber Products Sectional 
Com m ittee had  been approved by  the Chem ical Division Council.

0.2 T his hose is prim arily  in tended for fuelling aircraft on the ground with 
petroleum  fuels having an  arom atic hydrocarbon content no t exceeding 
30 percent by volume a t am bient a ir tem perature w ithin the ran g e—25 to 
+ 5 5 '’C  and  working pressure up  to lO’O kgf/cm*. I t  m ay also be used for 
defuelling purposes, bu t a  different type of em bedded hose o r hose with 
in ternal wire helix m ay be necessary for high speed defuelling.

0,3 T h e  dem and is also growing for hose suitable for a  m axim um  working 
pressure of 17*5 kgf/cm^. T his type of hose will also be included in  the 
standard  in  due course.

0.4 In  the form ulation of this standard  considerable assistance has been 
derived from draft IS O  Reconm aendation No. 1825 ‘ A ircraft refuelling hose
( bonded )

0 .5  T his s tandard  contains clauses 3.3.3, 4 .2 and 6.1 which call for agree­
m ent between the purchaser and the supplier.

0 .6 For the purpose o f deciding w hether a  particu lar requirem ent o f  this 
standard  is com plied w ith, the final value, observed or calculated expressing 
the result o f a test or analysis, shall be rounded off in accordance w ith 
IS  ; 2-1960*. T h e  num ber o f significant places retained in the rounded off 
value should be the same as tha t o f the specified value in the standard .

1. SCOPE
1.1 This standard  prescribes the requirem ents, methods o f sam pling and  
test for electrically bonded aircraft fuelling rubber hose, non-collapsible type,

♦Jlvlcs for rounding off numerical values ( rtvistd),



reinforced with woven or braided textile m aterial or plies of cord, and  built 
on m andrels and suitable for working pressure up  to 10*0 kgf/cm^.

2 . T E R M IN O L O G Y

2.1 For the purpose of this standard , the definitions given in 2 of 
I S : 443-1963* shall apply,

3. R E Q U IR E M E N T S

3.1 M a te r ia ls

3.1.1 Lining — T he lining shall consist o f a rubber com pound resistant to 
petroleum  fuels.

3.1.2 Reinforcement — T he textile reinforcem ent shall consist of natu ra l or 
S)Tithctic fibre.

N o t e  — For reinforcem ent w ith  cotton textile , see I S : 4388-1967t.

3.1.3 Cover — T h e  cover shall consist of a  suitable rubber com pound.

3.2 C o n s tru c tio n

3.2.1 Lining — T he lining shall be reasonably uniform in thickness and 
free from air blisters, porosity and  splits. I t  shall be seamless and  smooth 
in  the bore.

3.2.2 Reinforcement — T he reinforcem ent shall consist o f plies of natural 
o r synthetic yarn  or plies o f cord or woven plies of natu ra l o r m an-m ade 
fibre suitably rubberized on both sides w ith a  com pound resistant to petro­
leum  fuel. T he yarn  reinforcem ent shall be so im pregnated w ith a  suitable 
rubber com pound tha t a  distinct layer o f rubber is formed between each 
ply. T h e  reinforcem ent of woven plies shall be applied on bias a t approxi­
m ately 45* angle. T he finishing end of the last ply shall overlap the start 
o f the first ply by m inim um  of 6 mm.

3.2.2.1 N ot fewer than  two low-resistant electrical bonding wire shall 
be provided between or incorporated in the reinforcem ent plies and  arrang­
ed in such a m anner th a t reliable electrical continuity is m aintained along 
the length of the hose in service and  possibility o f fracture of the strands is 
m inim ized. I f  the hose is supplied w ithout couplings, those bonding wires 
shall p ro trude at least ^0 m m  a t each end of the hose and  shall be folded into 
the hose bore. W here the hose is supplied fitted w ith couplings, the bond­
ing wires shall be anchored to the couplings in  a  m anner which shall ensure 
reliable electrical continuity throughout the life of the hose.

•M eth od s o f  sam pling and  test for rubber hoses ( revised). 
fSpecification  for cottcyi fabrics for reinforcem ent o f  rubber hoses,



3.2.3 CoD#r — T he cover shall be o f com pounded synthetic ru b b er and  
shall be resistant to abrasion, w eather ( outdoor ex p o su re) and  petroleum  
fuel. I t  shall be reasonably uniform  and  free from  air blisters, porosity and  
splits. T he cover m ay have cloth-m arked finish and  the whole shall be 
consolidated by w rapping and  uniform ly vulcanized to give good adhesion 
between the reinforcem ent plies and  the rubber lining o f the cover.

3.3 D im en sio n s  and  T o lera n ces

3.3.1 Bore Sizes — T he nom inal bore size o f  the hose w hen m easured  
according to the m ethod prescribed in  9.2 o f IS  : 443-1963* shall be 25, 31'5, 
38, 50, 63 and  75 mm. T he tolerance on the nom inal bore size specified 
shall be as given in  T able 1.

3.3.2 Thickness o f Lining and Cover — T h e  Thickness o f  lin ing  and  cover for 
all the hoses, when determ ined according to 8 o f IS : 443-1963*, shall be no t 
less than 1*5 m m  a t any point.

3.3.3 Length — T he length shall be as specified by the purchaser. Splicing 
or joining of hoses shall no t be perm itted in  lengths of 18 m etres o r less. In  
lengths over 18 metres, join ing shall only be perm itted  by  agreem ent bet­
ween the purchaser and  the supplier.

3.3.3.1 T he tolerance on standard  or any  specified lenght shall be i l  
percent.

3.3.4 Weight o f Hose — T he weight o f hose shall be no t g rea ter th a n  the 
values shown in T ab le  1.

TABLE 1 TOLERANCE ON BORE SIZES AND M A X IM U M  W EIG H T  O F 
ELECTRICALLY BONDED AIRCRAFT FUELLING RUBBER HO SE

( C t e w  3 .3 .1  and 3 .3 .4 )

N o m in a l  B o r e  S i z e  
OP H o se

T o l e r a n c e  o n  
B o r e  S i z e

W e i g h t

(1) (2) (3)
m m m m g /m

25 ± 1 *25 1 120
31*5 ± 1 - 5 0 1 400
38 ± 1 -5 0 1 6 6 0
50 d=l-50 2  050
63 * 1 '5 0 3  265
75 * 2 0 0 4  100



3.4  T e n s ile  S tren gth  an d  E lo n g a tio n  a t  B rea k  o f  L in in g  an d  C over  
o f  F in ish ed  H o se  — T he tensile strength  and  elongation a t break  o f the 
rubber used for lining and  cover o f the hose w hen tested according to the 
m ethod prescribed in 4 of IS  ; 443-1963* shall be as prescribed below:

Characteristics Reguiremmts
af ---------------------^

Lining Cover
Tensile strength , kgf/cm^, M in  70 70
Elongation a t break, percent, M in  250 300

3 .5  A ccelera ted  A gein g -T est R eq u irem e n t — A fter ageing a t 100±
1 G for 72 hours, the rubber used for the lining and  cover o f the hose shall 
no t vary by m ore than ± 2 5  percent for tensile strength, and  percent
for elongation a t break of the corresponding values ob ta ined  before ageing, 
when tested according to 4  of IS  : 443-1963*.

3.6 A d h esion  —  T he adhesion shall be such th a t the ra te  o f separation 
does not exceed 25 m m  per m inute under a  load o f 5 k?  as indicated 
below:

a) Between braids or plies,
b) Between lining and  braid  or ply, and
c) Between cover and  braid or ply.

3.7 Sw elU ng in  F uel — W hen representative samples o f ru b b er o f  lining 
and  cover o f the hose are subjected to swelling a t 4 0 ± 1 °G  for 48 hours, 
the volume shall not m crease by m ore than  25 percent for lining and  75

1963*''^'^* according to the m ethod prescribed in 13 o f

3.8 F uel S o lu b le  M atter  —  T he rubber lining, when tested according to
tlic m ethod prescribed m  A ppendix A, shall not have fuel soluble m atte r 
m ore than  3 percent by weight. ^

3.9 L ow  T em p era tu re  F lex ib ility  -  T he  lining and  cover w hen tested 
a r - 2 6 ± r G  ^  rescribed in A ppendix B, shall show no cracking

3.10 F le x ib i l i ty  o f  H o se  -  T he  flexibility o f hose shall be such that, when
em pty, it shall^ be capable of bem g coiled round  a  test drum  o f external 
diam eter as given in T able 2 w ithout suffering structu ra l dam age. After
uncoiling, It shall show no perm anent deform ation or loss o f electrical
continuity.



TABLE 2 NOMINAL EXTERNAL DIAMETER OF DRUM FOR 
* FLEXIBn-ITY TEST

(C la tu e  3 .1 0  )

A ll d im en sion s in  m illim etres.

N o m in a .-  I n t e r n a l  E x t e . n a l  D i a m e t i k

B o m  OK H o s e  
23
3 1 -5  2 8 0
38  360
fo  « 0
6 3  * 6 0

75  « 0

N o t e  —  D ia m eter  o f  service r e d in g  drum s arc g iv en  in  A p p en d ix  C  for g u id a n ce .

3.10.1  I f  the em pty  hose is ben t un til an  obvious k ink is form ed an d  then  
released, it shall suffer no s tru c tu ra l dam age o r loss o f  electrical con tinu ity .

3.11 R e s is ta n c e  to  V a c u u m  —  T h e  adhesion betw een layers o f  the  hose 
shall be such th a t the hose is capable o f w ith stand ing  for 10 m inutes an  
in ternal vacuum  of5CX) m m  of m ercury  w ithou t suffering s truc tu ra l dam age 
or perm anen t deform ation.

3.12 H y d ra u lic  T e s t  R e q u ir e m e n ts
3.12.1 Proof“Test on Hose Lengths—  'Each m anufactu red  length  o f  hose, 

if  supplied w ithout couplings, shall be subjected to an  in te rna l pressure 
1-5 times th a t o f the w orking pressure applied  a t a  ra te  o f  0*75 to 1*5 kgf/ 
cm* per second. T h e  p roof pressure shall be m ain ta ined  for 5 m inutes, 
then reduced a t the sam e ra te  to 3*5 kgf/cm* and  shall be m m ntained for a 
fu rthe r 2 m inutes. D uring  the test the hose shall show  no  signs o f  leakage 
or o ther failure includ ing  breakdow n in electrical continuity .

 ̂ 3.12.1,1 T h e  test m edium  shall be w ater. This w ater shall be
com pletely rem oved from the hose after testing and  the electrical con tinu ity  
shall be retested.
3.13 B u rstin g  P r e ssu r e  — R epresentative sam ples hav ing  a m in im um  
length of 63 cm clear o f test fittmgs, cu t from  hose o f  approx im ate ly  100 
cm long, shall be subjected to a  hydrau lic  pressure, bu ilt up  a t a  ra te  o f  
0*75 to 1*5 kgf/cm^ per second un til the hose bursts. T h e  test m ed ium  
shall be w ater and  the bursting  pressure, w hen tested accord ing  to th e  
m ethod prescribed in 12 o f IS : 443-1963*, shall no t be less th an  40 kgf/cm*.

♦M ethods o f  sam pling an d  teat for rubber hoses ( n v i s t d ).

7



3.14 E le c t r ic a l  B o u n d in g  — D uring  and  after subjection to the flexibilit) 
tests specified in  3.9 and  to the hydraulic tests specified in  3.12, electrica 
continuity  o f  each hose shall be m ain ta ined  from  end to end.

N o t e  —  A  suitab le m eth od  o f  determ ining electrical contin u ity  is by  th e use o f  a 4 *5 -\  
battery  and  3*5-V, 0 ’3 -A  test bu lb . A  d im ly  lighted  bu lb  is sufficient to  indicati 
satisfactory continuity ,

4. M A R K IN G  A N D  P A C K IN G

4.1 E ach  length o f w rapped hose shall be indelibly m arked adjacen t to each 
end  w ith:

a) the m anufacturer's nam e or trade-m ark and  hose denom ination; 
and

b) the m onth  and  year o f m anufacture, if  required by the purchaser.

4.1.1 F or long length m oulded hose, the above m arkings shall be m ade 
a t intervals o f 10 metres.

4.1.2 E ach  length o f hose m ay also be m arked with the IS I  Certification 
M ark .

N o t e  — T h e  use o f  the IS I  Certification M ark is governed by the provisions o f  the 
Ind ian  Standards Institution (C ertification  M aries) A ct, and the R ules and R egulations  
m ad e thereunder. Presence o f this mark on products covered b y  an In d ian  Standard  
conveys th e assurance that they have been produced to com ply  w ith the requirem ents 
o f  th at standard, under a w ell-defined system  o f  inspection, testing and  qu ality  
control during production. T his system , w hich is devised an d  supervised  
by I S I  and operated  by the producer, has the further safeguard that the products as 
actua lly  m arketed are continuously checked by IS I  for conform ity to the standard. 
D eta ils  o f  conditions, under w hich a licence for the use o f  the IS I  C ertification M ark  
m a y  be granted  to m anufacturers or processors, m ay be obtained from  th e Indian  
Standards Institution .

4.2 T he m ateria l shall be packed as agreed to between the purchaser and 
the supplier.

5 . S A M P L IN G

5.1 F or the purpose o f ascertaining conformity of the hose in a  consignment 
to this specification, the scale o f sam pling and the criteria for conformity 
shall be as prescribed in 3 of IS : 443-1963*.

6. T E S T S
6.1 Unless otherwise agreed to between the purchaser and the supplier, all 
tests shall be carried ou t w ithin three months from the date of receipt of the 
m aterial by  the purchaser.



lS:5797-197fl

A P P E N D I X  A
( Clause 3.8 )

METHOD FOR DETERMINATION OF FUEL 
SOLUBLE MATTER 

A-1. PROCEDURE
A-1.1 C ut the same sam ple into pieces approxim ately  3 mm* an d  cx trac t 
5 g o f  the com m inuted sam ple w ith 100 m l o f  a  m ix tu re o f  30 parts by 
volume o f pure toluene and  70 parts by volum e o f pu re  iso-octane in  a  glass 
flask for 96 hours a t 4 0 ± r C ,  suitable precautions being taken to prevent 
loss by evaporation. F ilter the contents, w hile still ho t, in to  a  hem ispheri­
cal glass dish of suitable size, w ashing both the residue in  the flask and  the  
filter w ith a  fu rthe r quan tity  o f the solvent m ix ture . E vapo rate  the 
contents of the dish on a boiling w ater b a th  and  h ea t the residue in  a  ven­
tilated air-oven for 2 hours a t 150=fc 3®C. C arry  ou t a  b lank  determ ina­
tion on the solvent m ixture and  correct the resu lt as necessary.

N ote  —  I f  fuel so lu b le  d e te rm in a tio n  is m a d e  o n  a  s a m p le  o f  lin in g  ta k e n  fro m  th e  
hose, b u ff to  rem o v e  a n y  a d h e r in g  re in fo rce m e n t fa b r ic  b e fo re  c o m m in u tin g .

A-2. CALCULATION

A-2.1 Calculate the weight o f residual fuel-soluble m a tte r as a  percentage 
of the original weight o f the test portion .

A P P E N D I X  B
{ Clause 3.9 )

LOW TEMPERATURE FLEXIBILITY 

B-1. PROCEDURE

B-1,1 Fix a test piece 1 5 0 x 2 5 x 3  m m  in  two grips so th a t i t  lies in  one 
p lane w ith 125 m m  exposed between the grips and  then  reduce the d istance 
between the grips by 1*0 m m . Place the  clam ped test piece in  a  D aw ar 
vessel o f suitable size, containing industrial m ethylated  spirit a t  — 26®C so 
th a t the test piece is completely imm ersed. M ain ta in  the tem p era tu re  a t
— 26 db l°C fo r  30 m inutes by careful add ition  o f  pieces o f  solid ca rb o n  
dioxide and  then reduce the distance betw een the grips by  25 m m  in  20 
seconds by moving one grip  directly tow ards the o ther and  in  the  sam e 
plane. Exam ine the test piece for cracks.



A P P E N D I X  C
( Clause 3.10, and Table 2 )

D IA M E T E R S  O F  SER V IC E  R E E L IN G  D R U M S

C-1. M inim um  outside diam eters of reeling drum s used in scrvice are given 
in  T able 3.

T A B L E  3  M IN IM U M  O U T S ID E  D IA M E T E R  O F  R E E U N G  D R U M

A ll  d im e n s io n s  in  m i l l im e tre s .

S l  N o . N o m in a l  B o r e  S iz e O u t s id e  D ia m e t e r  o p
OF H ose R e e u n o  D r u m , M in

(1 ) (2 ) (3 )
%

i) 25 305

ii) 31*5 3 8 0

U i) 3 8 4 6 0

iv ) 50 560

V) 63 6 1 0

Vi) 75 6 1 0


