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SAE ARP1616 Revislon A 

1. SCOPE: 

1.1 Thls  document de f ines  design, performance, and t e s t  c r i t e r i a  fo r  s e l f - s e a l i n g  
breakaway va lves fo r  use i n  c rash- res is tan t  a i r c r a f t  f u e l  systems. 

2. REFERENCES: 

2.1 App l lcab le  Documents: 

The f o l l o w i n g  documents o f ' l s s u e  i n  e f f e c t  on the  date o f  i n v i t a t i o n  for  
b ids  or request  for proposal  form a p a r t  of  t h i s  document to  the ex ten t  
s p e c l f l e d  here in .  
t e x t  o f  t h l s  document, the  l a t t e r  s h a l l  govern. 

I n  the  event o f  c o n f l i c t  between these documents and the 

2.1.1 SAE Pub l i ca t i ons :  Ava i l ab le  from SAE, 400 Commonwealth Dr lve ,  Warrendale, 
PA 15096. 

ARP868 Pressure Drop Test for  Fuel System Components 
AS1055 F l r e  Tes t lng  of  F l e x i b l e  Hose Tube Assemblies, Col ls,  F i t t i n g s  & 

Sim1 l a r  System Components 

2.1.2 M I  1 I tary Pub1 i c a t l o n s :  Aval l a b l e  from Standard iza t ion  Documents Order 
Desk, B u i l d i n g  40, 709 Robblns Avenue, Ph i lade lph ia ,  PA 19111-5094. 

MIL-STD-129 
MIL-STD-130 
MIL-STD-276 
M I  L-STD-81 O 
MIL-STD-889 
MIL-STD-970 

MIL-STD-1290 
MIL-STD-2073- 

MIL-STD-2175 
M I  L-STD-45662 
MS20995 
MS33540 
MS33588 

M I  L-A-8625 
MIL-B-5087 

MIL-C-7024 
MIL-F-8615 
MIL-1-8500 

MIL-N-25027 

Mark1 ng for  Shipment and Storage 
I d e n t i f i c a t i o n  Marking o f  U.S. M i  1 i t a r y  Proper ty  
Impregnat ion o f  Porous, Nonferrous Metal  Cast1 ngs 
Environmental T e s t  Methods and Engineer ing Guide1 Ines 
D i  ss I m i  1 a r  Me t a l  s 
Standards and S p e c i f i c a t i o n ,  Order o f  Preference for the  
Se lec t i on  o f  
L i g h t  Fixed - and Rotary-wing A i r c r a f t  Crashworthiness 
DOD M a t e r l a l ,  Procedures for  Development and A p p l l c a t l o n  
o f  Packaging Requlrements 
Cast ings,  C l a s s l f i c a t i o n  and Inspec t i on  o f  
Cal 1 b r a t l o n  System Requirements 
Wire, Safety  or Lock 
Safety  Wl r lng  and Cotter Pinning, General P rac t i ces  for  
Nuts, Sel f -Locking, A i r c r a f t ,  R e l i a b i l i t y  and 
Mal n t a l  nab1 1 i t y  Usage Requi rements for 
Anodlc Coatings, for  Aluminum and Aluminum Alloys 
Bonding, E l e c t r l c a l ,  and L i g h t n i n g  P ro tec t i on ,  for 
Aerospace Sys tems 
C a l i b r a t i n g  F l u l d  for  A i r c r a f t  Fuel System Components 
Fuel System Components, General S p e c i f i c a t i o n  f o r  
Interchangeabi  1 I t y  and Rep1 aceabi 1 i ty ,  Phys ica l  , of 
Component Par ts  for  Aerospace Vehic les 
Nut, S e l f  Locking, 250 Degree F, 450 Degree F, and 
800 Degree F, 125 K S I  Ftu, 60 K s i  F tu,  and 30 K s i  F tu  

D 

D 
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SAE ARP1616 Revision A 

2.1.2 

2.1.3 

2.1.4 

(Continued) 

MIL-S-7742 Screw Threads, Standard, Optimum Selected Ser ies,  General 
S p e c i f i c a t i o n  for  

M I  L-S-8879 Screw Threads, Contro l  1 ed Radi us Root w i  t h  Increased M i  nor 
Diameter; General S p e c i f i c a t i o n  for  

MIL-T-5624 Turbine Fuel, A v i a t i o n ,  Grades JP-4 and JP-5 
MIL-T-31000 Techni c a l  Data Packages, General Spec i f  i c a t i o n  for  
M I  L-T-83133 Turbine Fuel, A v i a t i o n ,  Kerosene Type, Grade JP-8 

U.S. Government Pub l ica t ions :  A v a i l a b l e  from Standard iza t ion  Documents 
Order Desk, B u i l d i n g  4D, 700 Robbins Avenue, Ph i lade lph ia ,  PA 19111-5094. 

P-D-680 Dry C1 eani ng and Degreasi ng Sol vent 
QQ-A-367 A l  umi num A l  loy Forgings 
QQ-S-763 Stee l  Bars, Wire, Shapes, and Forgings, Corros ion R e s i s t i n g  
TT-S-735 Standard Test F l u i d s ,  Hydrocarbon 

FED-STD-No. 595 Colors 

ASTM Pub l ica t ions :  A v a i l a b l e  from ASTM, i916  Race S t r e e t ,  Ph i lade lph ia ,  
PA 19103. 

ASTM D 910 Standard S p e c i f i c a t i o n  for  A v i a t i o n  Gasoline 
ASTM D 1655 Standard S p e c i f i c a t i o n  for  A v i a t i o n  Turbine Fuels 

3. REQUIREMENTS: 

3.1 

3.2 

Qual i ty  Assurance: 

This document makes p r o v i  sions for  recommended qua 
conformance t e s t i n g .  

D e s c r i  p t  i on : 

î f i c a t i o n  and qua 

The requirement of  t h i s  sec t ion  app l ies  to  the  design of  breakaway 
s e l f - s e a l i n g  valves i n c l u d i n g  the  performance and design of  the  se 
mechanism and the  f r a n g i b l e  sec t ion  of  the  valve.  

f -seal  i ng 
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SAE ARP1616 Revision A 

3.3 M a t e r l a l s :  

M a t e r i a l s  and processes used by the  manufacturer o f  f u e l  system components 
s h a l l  conform t o  a p p l l c a b l e  Government and I n d u s t r y  Documents. M a t e r l a l s  . 
conforrnlng t o  c o n t r a c t o r ' s  documents may be used, p rov ided p r i o r  approval  i s  
ob ta ined from the  p rocu r lng  a c t l v l t y .  The use o f  c o n t r a c t o r ' s  documents 
s h a l l  n o t  c o n s t i t u t e  waiver o f  Government i nspec t l on ,  A l l  m a t e r i a l s  used i n  
the  component s h a l l  be s u f f l c l e n t l y  r e s i s t a n t  t o  l l q u l d s  shown I n  3.8.3. 

3,3,1 Se lec t i on  o f  Ma te r ia i s :  ' S p e c i f i c a t i o n s  and standards fo r  a l l  ma te r ia l s ,  
p a r t s ,  and processes whlch are n o t  s p e c i f l c a l l y  des ignated h e r e i n  and 
whlch are necessary for the  execut ion  o f  t h i s  s p e c l f l c a t l o n  s h a l l  be 
se lec ted  I n  accordance w l  t h  MIL-STD-970. 

3.3.2 Meta ls :  A l l  metals used i n  the  cons t ruc t ton  o f  fue l -system components 
t h a t  a re  n o t  of  a co r ros lon - res l s tan t  type s h a l l  be s u l t a b l y  p ro tec ted  t o  
r e s l s t  co r ros ion  d u r l n g  the  normal se rv l ce  l l f e  o f  the  component. Unless 
s u l t a b l y  p ro tec ted  aga ins t  e l e c t r o l y t l c  cor ros ion ,  d i s s l m l l a r  meta ls  as 
de f l ned  I n  MIL-STD-889 s h a l l  no t  be used i n  I n t i m a t e  con tac t  w l t h  each 
o the r ,  Magnesium s h a l l  n o t  be used i n  f u e l  system components, Cadmium 
p l a t e  and copper s h a l l  n o t  be used where I n  con tac t  w l t h  f u e l .  

3,3,3 Cast ings:  C l a s s l f l c a t i o n  and Inspec t i on  o f  f e r r o u s  and non-ferrous metal  
cas t lngs  s h a l l  be I n  accordance w i t h  MIL-STD-2175. I f  necessary t o  
prevent  leakage due t o  p o r o s l t y ,  p a r t s  s h a l l  be t r e a t e d  i n  accordance w i t h  
MIL-STD-276. 

3,3,4 Forglngs: Forglngs s h a l l  be I n  accordance w l t h  QQ-A-367 or QQ-S-763. 

3,3,5 Fungus-Proof Ma te r la l s :  M a t e r l a l s  t h a t  a re  n u t r l e n t s  for  f u n g i  s h a l l  n o t  
be used. 

3 * 4  

3,5  

3,6 

F l n l s h :  

Anodlz lng, p l a t i n g ,  p r o t e c t i v e  t reatment ,  and p a i n t i n g  o f  f u e l  system 
components s h a l l  be as s p e c l f l e d  I n  the  model s p e c i f i c a t i o n  and a p p l l c a b l e  
d e t a l  1 drawl ngs. 

I dent  1 f I c a t  i on o f  Product : 

Equipment, assemblles, and p a r t s  s h a l l  be marked for i d e n t i f l c a t l o n  i n  
accordance w l  t h  MIL-STD-130. 

Col or I dent  I f I c a t  I on : 

Each f u e l  system component s h a l l  be l d e n t l f i e d  by a r e d  c o l o r ,  I n  
approximate conformance w l  t h  Federal Standard No, 595, c o l o r  number 11 136, 
The c o l o r  s h a l l  be permanent and, when app l i ed  t o  p a r t s  t h a t  may come I n  
contac t  w l t h  f u e l ,  s h a l l  not so f ten ,  ch ip ,  crack,  or cause the  f u e l  to  be 
a f f e c t e d  I n  any way. The e n t i r e  component may be r e d  anodized b u t  n o t  l e s s  
than 20% o f  the  ex te rna l  sur face area of  the  component s h a l l  be red .  

- 4 -  
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3.7 Parts: 

3.7.1 Standard Parts: Standard parts (MS, AN or NAS) shall be used wherever 
they are suitable for the purpose and shall be identified on the drawing 
by their part number. Commercial utility parts; i.e., screws, bolts, 
nuts, and cotter pins, may be used, provided; (1)  they possess suitable 
properties and are replaceable by the standard parts without alteration, 
and (2) the corresponding standard number is referenced in the parts list 
and, if practicable, on the vendor's drawing. In event there are not 
suitable corresponding standard parts in effect on date of invitation for 
bids, commercial parts may be used if they conform to all requirements of 
thi s speci f i cation. 

3.7.2 Threaded Parts: Threads shall be in accordance with MIL-S-8879 or 
MIL-S-7742. The use of pipe threads is prohibited. 

3.7.3 Locking of Parts: All threaded parts shall be locked by safety wiring, 
self-locking nuts, cotter pins, or other methods approved by the procuring 
activity. Safety wiring shall be installed in accordance with MS33549 and 
shall conform to MS20995. Self-locking nuts shall be in accordance with 
MIL-N-25027 and MS33588. Lockwashers or staking are not permitted. 
Components installed within a fuel cell shall not have safety wire. 

3.8 Design and Construction: 

The valve frangible mechanisms shall be designed to meet all operational and 
service forces of the aircraft while being designed to separate at a 
predetermined point and load. Upon separation, internal self-sealing 
mechanisms in each valve section shall automatically close and seal, 
preventing leakage of system fluids. The design shall consider visual 
indication of valve position and a means to prevent external leakage after 
separation due to foreign object contact with the sealing mechanisms. 
Provisions shall be designed into the valve to prevent fuel leakage in the 
event of a partial fracture of the frangible section before the valve 
closes. Spillage during separation and valve closure shall not exceed the 
values listed in Table 1, 
external power source or control is required for valve closure. 

The design of the valve shall be such that no 
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TABLE 1 - Flow, Pressure Loss and S p i l l a g e  

Valve Size Flow Rate Press. Loss Q 75OF 'Sp i l lage  . 
D la,  Inches GPM p s i  Max cc 

1 / 2  10 4.0 3 

3/ 4 

1 

1 1 /4  

1 1/2 

2 

2 1 /2 

3 

20' 

50 

80 

I 2 0  

200 

2 50 

300 

4.0 

4.0 

4.0 

4.0 

4.0 

3.0 

3.0 

8 

19 

38 

65 

150 

300 

520 

3 . 8 J  Va lve  Con f lgu ra t i on :  The ou ts ide  c o n f i g u r a t l o n  of  the  va lve,  such as the  
method o f  mountlng, the  types o f  f l u i d  connect lons,  and the  pe rm iss ib le  
envelope, s h a l l  be p resc r lbed  by the  p rocu r ing  a c t i v i t y  to meet the  
s p e c i f i c  needs o f  each f u e l  system. 

3,8,2 Const ruc t ion :  The va lves s h a l l  be cons t ruc ted  t o  w i ths tand the  s t r a i n s ,  
j a r s ,  v i b r a t l o n s ,  and o t h e r  cond i t i ons  as s p e c i f i e d  i n  MIL-STD-1290 for 
crashworthy f u e l  system. The va lves s h a l l  n o t  r e q u i r e ,  except for  i n i t i a l  
p rese rva t i on ,  spec ia l  t reatment  or c o n t r o l  l e d  environment d u r i n g  s torage.  

3.8.3 F l u l d  Media: The va lves s h a l l  be s u i t a b l e  for  use w i t h  l i q u i d s  conforming 
t o  s p e c i f i c a t i o n s  ASTM D 910; ASTM D 1655; MIL-T-5624; MIL-7-83133; 
MIL-C-7024 Type II ; and P-D-680 Type II. 

3.8.4 Bondlng: E l e c t r i c a l  c o n t l n u i t y  o f  1 .O ohm maximum e l e c t r i c a l  res i s tance  
I s  requ i red  through the  va lve  assemblies from one end to  the  o t h e r  per  
MIL-6-5087 Type S .  

3.9 Performance Charac ter i  s t i c s :  

3.9.1 Rated Pressure Range: 
-5 t o  60 p s i g  or the  maximum a n t i c i p a t e d  f u e l  system opera t i ng  pressure,  
whl chever i s grea te r .  

The va lve  s h a l l  operate i n  the  pressure range from 

3.9.2 Rated Temperature Range: The va lve  s h a l l  f u n c t i o n  i n  the  f u e l  temperature 
range o f  -65 t o  t160°F or the  maximum a n t i c i p a t e d  f u e l  temperature, 
whlchever I s  grea te r ,  and i n  an ambient temperature range r e q u i r e d  by 
MIL-F-8615, 

- 6 -  
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3.9.3 Performance: The breakaway valves s h a l l  s a t i s f y  the  f o l l o w i n g  performance 
requirements when subjected t o  the  app l i cab le  t e s t s  s p e c i f i e d  i n  Sect ion 4 
and I n  the p rocu r lng  a c t i v i t y ' s  s p e c i f i c a t i o n .  

3,9.3.1 Funct ional  - Prior t o  Valve Separat ion:  

3.9.3.1.1 Proof and Leakage: There s h a l l  be no ex te rna l  leakage when subjected 
t o  the  p r o o f  and leakage t e s t s  o f  4.6.2.2. 

3'9.3.1.2 Negat ive Pressure Leakage: There s h a l l  be no measurable inward 
leakage when an I n t e r n a l  pressure o f  -5 p s i  I s  app l i ed  fo r  a p e r i o d  o f  
5 min as per  4.6.2.3. 

3.9.3.1.3 Pressure Loss: The pressure loss s h a l l  m e e t  the  maximum shown i n  
Table 1 unless otherwise s p e c i f i e d  by the p rocu r ing  a c t i v i t y .  The 
pressure drop s h a l l  be determined i n  accordance w i t h  ARP868 and s h a l l  
n o t  exceed the  s p e c i f l e d  pressure loss when subjected to  the  t e s t  o f  
4.6,2.4, us ing  JP5 or co r rec ted  t o  the  s p e c i f i c  g r a v i t y  o f  JP5. 

3'9.3.2 Funct ional  - A f t e r  Valve separa t ion  (Complete or P a r t i a l  >: 

3.9.3.2.1 Proof and Leakage:. External  leakage s h a l l  n o t  exceed the  s p e c i f i e d  
amount when each separated va lve  sec t i on  i s  subjected t o  the  leakage 
t e s t  o f  4.6.3. 

3.9.3.3 

3.9.3.4 

3.9.3.5 

3.9.3.6 

3 . 9 ' 3 . 7  

3.9.3.8 

3.9.3.9 

Surge Flow: The va lve  s h a l l  n o t  c lose  nor  s h a l l  t he re  be any evidence 
o f  f a i l u r e  or loosenlng o f  p a r t s  f o l l o w l n g  the  surge flow t e s t  of  4 . 6 . 4 .  

Fungus: The va lve  s h a l l  f u n c t i o n  p roper l y  and the re  s h a l l  be no 
evldence o f  d e t e r i o r a t i o n  f o l l o w i n g  the  fungus t e s t  o f  4 . 6 . 5 .  

Corrosion Resistance: The va lve  s h a l l  f u n c t i o n  p r o p e r l y  f o l l o w i n g  the  
acce 1 era ted  corros i on t e s t  o f  4.6.6 

Contamlnated Fuel Endurance: Fol  lowing the  contaminat ion f u e l  endurance 
t e s t  o f  4.6.7, the va lve  s h a l l  s a t l s f a c t o r l l y  pass the  p r o o f  and 
ex te rna l  leakage t e s t  of  4.6.2.2. 

Fuel Resistance and Ext reme Temperature: There s h a l l  be no ex te rna l  
e v i  dence o f  f a 1  1 Ure I corros 1 on, degradat ion i n performance, or 
se l f -sea l  i n g  capabi 1 i t y  when the va lve  i s  subjected t o  the  appl i c a b l e  
t e s t  of  4'6.8. 

V ib ra t i on :  The va lve  s h a l l  n o t  c lose  nor s h a l l  t he re  be any evidence o f  
s t r u c t u r a l  f a 1  l u r e ,  loosening o f  p a r t s  , leakage, or performance 
degradat ion e i t h e r  du r ing  or as a r e s u l t  of the  v i b r a t i o n  t e s t  o f  4 . 6 . 9 .  

Shock: The va lves s h a l l  n o t  c lose  nor  s h a l l  t he re  be any evidence of  
s t r u c t u r a l  f a i l u r e  du r ing  or f o l l o w l n g  the shock t e s t  o f  4.6.10. 

3.9.3.10 Sand and Dust: The va lve  s h a l l  f u n c t i o n  as s p e c i f l e d  a f t e r  be ing 
subjected to  the  sand and dus t  t e s t  o f  4.6.11. 
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3 * 9 # 3 *  1 1  Dlsassembly and Inspection: After completion of the qualification 
tests, dlsassembly and inspectlon shall reveal no indication of damage 
or excessive wear. (See 4.6J5.1 

3,9.3J2 Burst Pressure: There shall be no external leakage or valve actuation 

3.9J.13 Flre Test: The fire test, if required, shall be performed in 
when the valve is subjected to the burst pressure test of 4.6.12. 

accordance wl t h  current standard practices and equipment as specified 
In AS1055 and by the procurlng actlvlty. 

3,9,4 separation Criteria: 

3 , 9 * 4 . 1  Separation Modes: The valve Qranglble mechanism shall separate and seal 
upon application of a force of 25 to 50'10 of the load required to fail 
the weakest component of the fuel system adjacent to the valve assembly, 
or at a level specified by the proquring activity, Separation modes may 
be I n  the form o f  tension, bending, shear or a combination thereof. 
Separatlon may be caused by static loads, 4.6.13 or dynamic loads, 
4,6.14, Durlng Separation, spillage shall be withln the limits defined 
in 3.8. After separation each valve section shall meet the leakage 
requl rements of 4.6.3 e 

3.1 O Mal n tal nab1 1 I ty : 

Interchangeabi 1 i ty: Al 1 parts having the same manufacturer's part number 
shall be directly and completely interchangeable with each other with 
respect to Instal latlon and performance In accordance w l  th Speciflcation 
MIL-1-8500, Changes In manufacturer's part numbers shall be governed by 
the drawing number requirements of Specification MIL-T-31000. 

Repalrabillty: The valve assembly shall be designed so that no 
adjustments, cleaning, or repairs are required during normal service life. 

Rep1 aceabi 1 1 ty : The val ve assembly rep1 acement shall not requi re special 
tools, facllitles, or highly skilled personnel. 
Serviceability: The valve assembly shall be so designed that, except for 
preservation procedures, scheduled malntenance wi 1 1  not be required in 
order to malntain physical or functional capabll ity. 

Servlce Life: Servlce life shall be 10 O00 flight hours or 10 calendar 
years, whichever comes first. 
manufacture to compl et i on of cal endar /f 1 i gh t-hour sc hedu 1 e. 

Service life will be computed from date of 

- 8 -  

COPYRIGHT SAE International (Society of Automotive Engineers, Inc)
Licensed by Information Handling Services

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 ar
p1

61
6a

https://saenorm.com/api/?name=c7a0114192eeee1bfed57d8b40701438


SAE ARP*Lb1bA 95 7943725 0001096 O 

SAE ARP1616 Revis ion A 

3.11 Safety:  

These valves are i d e n t i f i e d  as a sa fe ty  c r i t i c a  
preclude a l  1 human-error/material-fai l u r e  modes 

i t e m  and t h e  design s h a l l  
which could r e s u l t  i n  these 

hazards : 

a. Inadver ten t  c losure  o f  the  valves 

b o  Inadver ten t  va lve re-opening 

c .  Leakage 

d. F a i l u r e  to  c lose  when subjected t o  
procur ing  a c t i v i t y  

3.12 Drawings: 

crash impact 

Manufacturer 's drawings s h a l l  conform bo MIL-T-3100 

loads defined by the 

3.13 F a i l u r e  and Cor rec t ive  A c t i o n  Report ing:  

Each f a i l u r e  detected dur ing  or f o l  lowing q u a l i f i c a t i o n  or acceptance t e s t s  
s h a l l  be repor ted  to  the  procur ing  a c t i v i t y  i n  the format  s p e c i f i e d  by them. 

4. QUALITY ASSURANCE PROVISIONS: 

4.1 Responsi b l l i  t y  for  Inspec t ion :  

Unless otherwise s p e c i f i e d  i n  the  c o n t r a c t  or purchase order ,  the  s u p p l i e r  
i s  respons ib le  for  t h e  performance of  a l l  i n s p e c t i o n  requirements as 
s p e c i f l e d  here in.  The s u p p l i e r  may use h i s  own or any o t h e r  f a c i l i t i e s  
s u i t a b l e  for  t h e  performance o f  t h e  i n s p e c t i o n  requirements s p e c i f i e d  
here in ,  sub jec t  to  approval by the  procur ing  a c t i v i t y  or otherwise s p e c i f i e d  
i n  the  c o n t r a c t  or order .  The procur ing  a c t i v i t y  reserves t h e  r i g h t  t o  
per form any of t h e  inspect ions se t  f o r t h  i n  the  s p e c i f i c a t i o n .  

4.2 C l a s s i f i c a t i o n  of  Inspect ions:  

The I n s p e c t i o n  and t e s t i n g  of  the valves s h a l l  be c l a s s i f i e d  as follows: 

R .  Q u a l i f i c a t i o n  t e s t s  4.3 

b. Qual i ty conformance t e s t s  4.4 
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4.3 Q u a l l f l c a t l o n  T e s t s :  

4,3.1 T e s t  Samples: The q u a l l f i c a t l o n  t e s t  samples s h a l l  be subjected t o  the  
f o l l o w l n g  t e s t s  or as designated by the p rocu r ing  a c t i v i t y .  Two samples 
o f  each s l z e  s h a l l  be used as a mln lmum,  Add l t l ona l  t e s t  samples may be 
requ l red  depending on the  type o f  f r a n g l b l e  sec t i on  used and damage 
susta ined du r lng  separat lon t e s t l n g ,  T e s t  samples may be repa l red  by 
r e p l a c l n g  the  f r a n g l b l e  sect ions for  the added separa t lon  t e s t s .  
Dependlng on design and t e s t  methods, a d d l t l o n a l  t e s t  samples may be 
requ l red  as agreed upon by suppl l e r  and p rocu r ing  agency. Suppl l e r  
assumes r e s p o n s l b l l l t y  for  reuse o f  a t e s t  u n l t  a f t e r  separat lon t e s t  and 
o n l y  the f r a n g l b l e  element s h a l l  be replaced. 

4.3.2 T e s t  Sequence for  the Test Samples: The q u a l l f l c a t l o n  t e s t  sequence s h a l l  
be as l i s t e d  i n  Table 2.  

4.3.3 Re jec t lon  and R e t e s t  o f  Q u a l l f l c a t l o n  T e s t  Samples: I n  the  event o f  a 
f a l l u r e  du r lng  q u a l l f l c a t l o n  test lng, ’  the  p rocu r lng  agency s h a l l  be 
n o t i f l e d  w l t h l n  24 h, t e s t i n g  suspended and a f a i l u r e  report  i n c l u d i n g  
recommended c o r r e c t l o n  be subml t t e d  as soon as possl  b l e l  

Concurrence o f  the  p rocu r lng  agency s h a l l  be ob ta ined pr lor  t o  resumptlon 
o f  t e s t l n g ,  l n d l c a t i n g  co r rec t i ons  and mod l f i ca t l ons  and p o i n t  o f  t e s t  
resumptlon. 

4.4 Qual I ty  Conformance Tests: 

Qual I t y  conformance t e s t s  s h a l l  cons1 s t  o f  the  acceptance t e s t s  and sampl I ng 
t e s t s  e 

4,4,1 Acceptance T e s t s  - Product lon Lots :  

Each va lve  assembly s h a l l  be subjected t o  the  f o l l o w l n g :  

a. Examlnatlon of  Product 4.6.1 

b. Funct lonal  (except pressure drop) 4.6.2 
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TABLE 2 - Q u a l i f i c a t i o n  Tests 

Requirement Qual.  Test Test Sequence 
Paragraph Paragraph Test Test Test 

U n i t  U n i t  U n i t  
#1 #2 #Note 

Examination o f  Product 

Fuel Resistance & Extreme Temp. 

Funct ional ,  Prior to  Separat ion 

Bonding 
Proof & External  Leakage Test 
Negative Pressure Leakage 
Pressure Loss 

V i  b r a t i o n  

Shock 

Corros i on Res i stance 

Surge Flow 

Contaminated Fuel Endurance 

Sand & Dust 

Fungus 

Stat !  c Load Separat ion 

Dynamic Load Separat ion 

Funct ional ,  A f t e r  Separat ion 

Disassembly and I n s p e c t i o n  

Burs t  Pressure 

3.9.3.7 

3.9.3.1 

3.8.4 
3.9.3.1.1 
3.9.3.1.2 
3.9.3.1.3 

3.9.3.8 

3.9.3.9 

3.9.3.5 

3.9.3.3 

3.9.3.6 

3.9.3.10 

3.9.3.4 

3.9,4.1 

3,9.4,1 

3.9.3.2 

3.9.3.11 

3.9.3.12 

4.6.1 

4.6.8 

4.6.2 

4.6.2.1 
4.6.2.2 
4.6.2.3 
4.6.2.4 

4.6.9 

4.6.10 

4.6.6 

4.6.4 

4.6.7 

4.6.11 

4.6.5 

4.6.13 

4.6.14 

4.6.3 

4.6.15 

4.6.12 

1 1 

2 2 

3 3 
4 4 
5 5 

6 

7 

6 

7 

8 

9 

10 

8 

11 

9 12 

10 13 

11 

NOTE: If a d d i t i o n a l  t e s t  u n i t s  are requi red,  they s h a l l  be t e s t e d  as marked.* 
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4.4.2 

4 . 4 . 3  

Sampling T e s t s  - Product ion Lots :  Two va lve  samples s h a l l  be se lec ted  
from each l o t  o f  100 or f r a c t i o n  the reo f  manufactured and submit ted for  
acceptance a t  the  same t ime or as s p e c i f i e d  by the  p rocu r ing  a c t i v i t y  and 
s h a l l  be subjected t o  the f o l l o w l n g :  

a. Examination o f  Product 4.6.1 

b. Func t iona l ,  Prior t o  Valve Separat ion 4.6.2 

c .  S t a t i c  Load 4.6.13 

d.  Funct iona l ,  A f t e r  Valve Separat ion 4.6.3 

e. D I  sassembly and Inspec t i on  4.6.15 

NOTE: One each specimen subjected to  shear and one t o  tens ion  load.  

Re jec t ion  and R e t e s t  - Product ion Lo is :  F a i l u r e  o f  any rep resen ta t i ve  
sample s h a l l  be cause for  the r e j e c t i o n  o f  the  l o t  represented. Valve 
assemblies which have been r e j e c t e d  may be reworked t o  c o r r e c t  the  de fec ts  
and resubml t ted for acceptance. Before resubml t t l n g ,  f u l l  p a r t i c u l a r s  
concerning prev ious r e j e c t i o n  and the  a c t l o n  taken to  c o r r e c t  the  de fec ts  
found i n  the  o r i g i n a l  r e j e c t i o n  s h a l l  be fu rn i shed  the  Procur lng  
A c t i v i t y .  Valve assemblies r e j e c t e d  a f t e r  r e t e s t  s h a l l  n o t  be submit ted 
w i thou t  the s p e c i f i c  approval of  the Procur ing  A c t i v i t y .  

4 . 5  T e s t  Condi t i o n s :  

Unless otherwise spec i f l ed ,  the  f o l  lowing t e s t  condi t i o n s  s h a l l  apply  du r lng  
the  t e s t s  performed i n  accordance w i t h  t h i s  s p e c i f l c a t l o n .  

4.5.1 Cleaning: Prior to  t e s t i n g  any va lve  assemblies, a l l  l u b r i c a n t s  and 
p rese rva t i ve  compounds, except permanent p r o t e c t l v e  coat ings  such as 
p a i n t ,  s h a l l  be removed from the  ex te rna l  p a r t s  o f  the  u n i t  and from a l l  
I n t e r n a l  p a r t s  which are  normal ly  wetted w i t h  f u e l .  

4 . 5 2  T e s t  F l u i d :  Unless otherwise spec i f l ed ,  the t e s t  f l u i d .  s h a l l  be i n  
accordance w i t h  TT-S-735; P-D-680 Type II; or MIL-C-7024 Type II. 

4.5.3 Room Temperature and Pressure: Unless otherwise spec i f i ed ,  a l  1 t e s t s  
s h a l l  be conducted a t  temperatures o f  60 t o  90°F and a t  l o c a l  barometr ic  
pressure.  

4 . 5 . 4  Temperature Tolerance: U n l e s s  o therwise spec i f i ed ,  the  temperature 
to lerances i n  Table 3 s h a l l  be maintained: 

TABLE 3 - Temperature Tolerances 

Specl f  l e d  Temperature f o l  erance 

Above 100OF f l O o F  

B e l  ow 100" F f 5°F 
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4.5.5 A t t i t u d e :  Unless otherwise s p e c i f i e d ,  a l l  t e s t s  s h a l l  be conducted w i t h  
the  va l ve  assembly mounted i n  the a t t i t u d e  s p e c i f i e d  by the  p r o c u r i n g  
a c t i v i t y .  

4.5.6 Test Equipment Cal 1 b r a t i o n :  T e s t  equipment r e q u i r e d  t o  per form the  
t e s t i n g  descr ibed h e r e i n  s h a l l  be c a l i b r a t e d  w i t h i n  the  s p e c i f i e d  per iods 
e s t a b l i  shed by MIL-STD-45662. Ranges and accuracy o f  i ns t rumen ta t i on  
s h a l l  be capable of  p r o v i d i n g  t e s t  data w i t h i n  the s p e c i f i e d  to lerances.  

4.6 T e s t  Methods: 

4.6.1 Examination o f  Product: 
s h a l l  be c a r e f u l l y  examined to  determine i t s  conformance to  the  
requirements o f  t h e  s p e c i f i c a t i o n  and the  p r o c u r i n g  a c t i v i t y  
requirements.  This  examinat ion should i nc lude ,  b u t  n o t  n e c e s s a r i l y  be 
l i m i t e d  to, envelope dimensions, weight,  m a t e r l a l s ,  and f i n i s h e s .  

Each va l ve  assembly submi t t e d  for  acceptance 

4.6.2 Funct ional  Prior t o  Valve Separat ion:  

4.6.2.1 Bonding: The va l ve  assembly s h a l l  meet the  requirements o f  3.8.4. 

4.6'2.2 Proof  and External  Leakage T e s t :  The va l ve  assembly w i t h  the  valves 
open s h a l l  be p ressu r i zed  t o  2 p s i g  for  1 min, a t  o p e r a t i n g  pressure for  
1 min and a t  p r o o f  pressure ( t w i c e  opera t i ng )  for  1 min. There s h a l l  be 
no evidence o f  leakage a t  any pressure, f a i l u r e ,  ma l func t i on ,  or 
permanent d i s t o r t i o n  a t  p r o o f  pressure.  

This  t e s t  s h a l l  be extended t o  5 min a t  each pressure for q u a l i f i c a t i o n  
t e s  t i  ng. 

4.6.2.3 Negative Pressure Leakage (as a p p l i c a b l e ) :  The va l ve  s h a l l  be i n s t a l l e d  
i n  a minimum volume t e s t  system and an i n t e r n a l  pressure o f  -5 p s i  
locked i n  for  a p e r i o d  o f  5 min. Temperatures s h a l l  be maintained 
constant  w i t h i n  k2"F and the pressure observed d u r i n g  t h i s  pe r iod .  
There s h a l l  be no measurable leakage ( r e d u c t i o n  i n  pressure read ing  i n  
excess o f  0.5 p s i g )  d u r i n g  t h i s  pe r iod .  This  i s  a q u a l i f i c a t i o n  t e s t  
requirement o n l y .  

4.6.2.4 Pressure Loss: With the  valves i n  the va l ve  assembTy open, t e s t  for  
pressure loss i n  accordance w i t h  SAE ARP868. S u f f i c i e n t  da ta  s h a l l  be 
recorded to  p e r m i t  t he  p l o t t i n g  of  curves. The pressure l o s s  graph 
s h a l l  show the  n e t  pressure loss versus f low r a t e  of  t h e  va l ve  assembly 
us ing  t e s t  f l u i d s  as s p e c i f i e d  by the p r o c u r i n g  a c t i v i t y .  The pressure 
loss shalT n o t  exceed the pressure loss s p e c i f i e d  i n  Table 1 or as 
s p e c i f i e d  by the  p r o c u r i n g  a c t i v i  ty .  

4.6.3 Func t i ona l ,  A f t e r  Valve Separat ion:  Each va l ve  s e c t i o n  w i  t h  the  
s e l f - s e a l i n g  mechanisms closed s h a l l  be p ressu r i zed  a t  2 p s i g  for  5 min 
then g r a d u a l l y  increased t o  p r o o f  pressure and h e l d  fo r  5 min. 
e x t e r n a l  va l ve  leakage i n  excess o f  1 drop per  minute i s  al lowed. 
s h a l l  be no f a i l u r e ,  ma l func t i on  o r  permanent d i s t o r t i o n  a t  p r o o f  pressure.  

No 
There 
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4.6.4 

4.6,5 

4.6,6 

406.7 

4.6,8 

4,6.9 

Surge Flow: A complete va lve  s h a l l  be subjected t o  a flow of  two t i m e s  
the r a t e d  flow i n  the normal flow d i r e c t i o n  for  5 s minimum. This  surge 
flow p a t t e r n  s h a l l  be repeated 20 t i m e s ;  10 i n  each d i r e c t i o n .  The va lve  
s h a l l  be examined for  evidence o f  flow blockage, i n t e r n a l  damage, and then 
subjected t o  the leakage t e s t  o f  4.6.2.2 and the  pressure drop t e s t  of  
4.6.2.4, 

Fungus: A va lve  assembly s h a l l  be subjected t o  the  fungus t e s t  o f  
MIL-STD-810, Method 508.3. I f  the re  are no fungus-support ing n u t r i e n t s ,  
t h i s  requirement may be s a t i s f i e d  by c e r t i f i c a t i o n .  

Corrosion Resistance: The complete va lve  s h a l l  be subjected t o  the 
co r ros ion  r e s i  stance t e s t  o f  MIL-F-8615. 

Contaminated Fuel Endurance: A t e s t  f l u i d  i n  accordance w i t h  TT-S-735, 
Type I ,  con ta in ing  contaminants a t  t he  concent ra t ion  s p e c i f i e d  i n  
MIL-F-8615 s h a l l  be c i r c u l a t e d  through the  u n i t  fo r  a p e r i o d  o f  2.5 h .  
Flow s h a l l  be approximately one h a l f  the r a t e  s p e c i f i e d  i n  Table 1. Upon 
complet ion o f  the t e s t s ,  the u n i t  s h a l l  be subjected to  the  leakage t e s t s  
o f  4.6.2.2 here in ,  

Fuel  Resistance and Extreme Temperature: The va lve  s h a l l  be subjected t o  
the  f u e l  res i s tance  and extreme temperature t e s t  as shown i n  Table 4. 

The t e s t s  s h a l l  be conducted i n  a continuous manner and each p e r i o d  s h a l l  
follow the preceding one i n  the order  l i s t e d .  The soak p e r i o d  fo r  each 
phase s h a l l  be conducted w i  t h  the  connected coup1 ings  t o t a l l y  immersed 
cont inuous ly  i n  the  s p e c i f i e d  f l u i d  w i t h  the  p o r t s  open. 
per iods ,  the  coupled coupl ings s h a l l  be drained, w i thou t  d isconnect ing,  
and blown d ry  w i t h  the  p o r t s  open and placed i n  a t e s t  chamber hav ing a i r  
a t  s p e c i f i e d  temperature ( i 6 0 9 F )  cont inuous ly  c i r c u l a t i n g  around the t e s t  
spec1 men . 
A t  the conclus ion o f  each soak and d ry  pe r iod  the  coup l ing  s h a l l  be 
subjected t o  the p roo f  and leak  t e s t  of  4.6.2.2. The t e s t s  f o l l o w i n g  
Phase I and II s h a l l  be conducted a t  room temperature us ing  the  f l u i d s  
shown i n  Table 4. The t e s t s  f o l l o w i n g  Phase III s h a l l  be conducted a t  the 
soak temperature, then repeated a t  room temperature 

For the  d ry  

V i b r a t i o n  T e s t :  The v i b r a t i o n  t e s t  s h a l l  be performed i n  accordance w i t h  
the app l i cab le  v i b r a t i o n  t e s t s  o f  MIL-STD-810, Method 514.3 or as 
s p e c i f i e d  by the p rocu r ing  a c t i v i t y ,  The va lve  s h a l l  be subjected to  the  
funct ional  t e s t s  o f  4.6.2 upon complet ion o f  the v i b r a t i o n  t e s t s .  There 
s h a l l  be no evidence o f  s t r u c t u r a l  f a i l u r e  or loosening o f  p a r t s .  
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