
AS1 339 

Issued 3-76 
Revised 5-17-89 

The Engineering Sociefy AEROSPACE IhA =ïor Advancing Mobility 
m ~ a n d ~ e a A i r a n ú S p a c e ~  STANDARD 
490 COMMONWEALTH DRIVE, WARRENDALE, PA 15096 

I Submitted for recognition as an American National Standard 

HOSE ASSEMBLY, TETRAFLUOROETHYLENE, 400°F 
3000 PSI HYDRAULIC, LIGHTWEIGHT 

1. SCOPE: 

This specification covers lightweight hose assemblies intended for use in 
high-temperature, 400°F (204°C) , high-pressure, 3000 -psi (210 bar) aircraft 
hydraulic systems, also for use in pneumatic systems which allow some gaseous 
diffusion through the PTFE wall. 

2. APPLICABLE DOCUMENTS: 

The following documents of the issue in effect on date of invitation for bids 
o r  request for proposals, form a part of this specification t o  the extent 
specified herein: 

2.1 Specifications: 

2.1.1 Federal : 

P-D-680 Dry C 

QQ-S-763 Steel 

eaning Solvent 

Bars, Wire Shapes, and Forgings, Corrosion-Resisting 

TT-1-735 Isopropyl Alcohol 

2.1.2 Military: 

MIL-C-5501 Caps and Plugs, Protective, Dust and Moisture Seal, General 

MIL-H-5606 Hydraulic Fluid, Petroleum Base, Aircraft, Missile, and 

Specification for 

Ordnance 

SAETechnical Board Rules provide that: “This report is published by SAE to advance the stale of technical and engineering sciences. 
The use of this report is entirely voluntary, and its applicability.and suitability for any particular use, including any patent infringement 
arising therefrom, is the sole responsibility of the user.” 

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, orcancelled. SAE invites your 
written comments and suggestions. 

I) 
Copyright ’I 989 
All rights reserved. 

Society of Automotive Engineers, Inc. Printed in U.S.A. 
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M I  L-T-8504 

MIL-L-7808 

M I  L-T-8808 

MIL-F-8815 

MIL-S-8879 

M I  L-C-81302 

MIL-H-83282 

MIL-F-85421 

2.2 Standards 

2.2.1 M i l i t a r y :  

DOD-STD-100 

M I  L-STD-105 

MIL-STD-129 

M I  L-STD-130 

MIL-STD-831 

MS19059 

MS2 1 900 

MS33514 

MS33656 

S t e e l ,  Corrosion-Resisting (304) Aerospace Vehicle Hydraul ic 
Sys tems , Annealed, Seam1 ess and We1 ded 

Lubr ica t ing  O i l ,  A i r c r a f t  Turbine Engine, Synth’etic Base 

Tubing, S t e e l ,  Corrosion-Resistant (18-8 S tab i l i zed ) ,  
A i r c r a f t  Hydraul ic Q u a l i t y  

F i  1 t e r  and F i  1 t e r  Elements, F1 u i  d P ressu re ,  Hydraul i c Lines, 
15 Micron Absolute and 5 Micron Absolute, Type II Systems 

Screw Threads, Contro l  l ed  Radius Root w i t h  Increased Minor 
Diameter, General Spec i f i ca t i on  of 

C I  eani ng Compound, Sol vent, T r i  c h l o r o t r i  f 1 uorethane 

Hydraul i c F1 u i  d, F i  re -Res i  s tant ,  Synthet ic ,  Hydrocarbon 
Base, A i r c r a f t  

F i t t i n g s ,  Tube, F l u i d  Systems, Separable, Dynamic Beam Seal 

Engi neer i  ng Drawing P rac t i  ces 

Sampling Procedures and Tables for  Inspec t ion  by A t t r i b u t e s  

Marking 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 l i t a r y  Proper ty  

Test Reports, Preparation of 

Ba l ls ,  Bearing, Ferrous, Chrome Alloy S t e e l  

Adaptor, F lare less Tube t o  AN F lared Tube 

F i t t i n g  End, Standard Dimensions for  F la re less  Tube 
Connection and Gasket Seal 

F i t t i n g  End, Standard Dimensions for  F lared Tube Connection 
and Gasket Seal 

Copies may be obtained from t h e  procur ing a c t i v i t y  or as d i rec ted  by the 
cont rac t ing  o f f i  Cer .  

-.  
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2.3 Indus t r v  Pub l ica t ions :  

American Societv f o r  Test ina and Mater ia ls :  

ASTM A 262 Detect ing S u s c e p t i b i l i t y  to  In te rg ranu la r  Corrosion on 
Sta in less Steel 

ASTM A 313 Chromium-Nickel Sta in less and Heat-Resist ing S t e e l  Spring 

ASTM D 380 Standard Test Methods for  Rubber Hose 

ASTM A 580 Sta in less  and Heat Res is t ing  Steel Wi re  

ASTM D 412 Rubber, Determination o f  Tension Charac ter is t i cs  

ASTM D 792 

ASTM D 1457 

W i  r e  

Spec i f i c  Grav i ty  and Densi ty o f  P l a s t i c s  by Disp l  ment 

TFE - Fluorocarbon Resin Molding and Ext rus ion Mater ia ls  

Copies may be obtained from the American Society for  Test ing and Mater ia ls ,  
1916 Race St ree t ,  Phi ladelph ia,  PA 19103. 

Societv o f  Automotive Enuineers: 

Mater i  a l  Spec i f ì c a t i o n a :  

AMS 5556E Tubing, Seamless or Welded, Hydraul ic  - 18Cr 11Ni 0.70 

AMS 5557F Tubing, Seamless or Welded, Hydraul ic ,  Sol. Heat Treated, 

AMS 5567C Tubing, Seamless or Welded - 19Cr 10Ni Hydraul ic,  Annealed 

AMS 5570L Tubing, Seamless, 18.5Cr 11Ni 0.40Ti Sol. Heat Treated 

AMS 5571 F Tubing, Seamless, 18Cr 10.5Ni 0.70 (Cb + Ta) So lu t ion  Heat 

AMS 5575K Tubing, Welded, 18Cr 10.5Ni 0.70 (Cb + Ta) So lu t ion  Heat 

AMS 5639E Bars, Forgings, Tubing and Rings - 19Cr 10Ni Sol. Heat 

AMS 5643M Bars, Forgings, Tubing and Rings, 16Cr  4.ONi 0.30 (Cb + Ta) 

AMS 5644C Bars and Forgings, 17Cr 7 N i  1Al 

(Cb + Ta) Hydraul ic ,  So lu t ion  Heat Treated 

18.5Cr 10.5Ni 0.40Ti 

Treat e d 

Treated 

Treated 

4.0Cu, So lu t ion  Heat Treated 
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2.3 (Continued): 

AMS 5645L Bars, Forgings, Tubing, and Rings, 18Cr 10Ni 0.40Ti Sol, 
Heat Treated 

AMS 56461.1 Bars, Forgings, Tubing, and Rings, 18Cr 11Ni 0.60 (Cb i. Ta) 
Sol. Heat Treated 

AMS 5689C Wire, 18Cr 9.5Ni - 0.40Ti Solution Heat Treated 
AMS 5697C Wire, 19Cr 9.5Ni 

AMS 5743F Bars and Forgings - 15.5Cr 4.5Ni - 2.9Mo O.lON, Solution 
Heat Treated, Sub-Zero Cooled, Equal i zed, and Over-Tempered 

Aerospace Recommended Practices : 

ARP603F 

ARP61 1C 

ARP908B 

ARP1 153 

ARP1 835 Preparation for Delivery, General Requirements for Hose 

Impulse Testing of Hydraulic Hose, Tubing and Fitting 

Tetrafluoroethylene Hose Assembly Cleaning Methods 

Hose and Tube Fitting - Installation and Qualification Test 
Torque Requirements 

Method for Determining Relative Specific Gravity, PTFE Tubing 

Assembl ies  

' Assemblies 

an rds: 

AS1 158 Hose Assembly, Nonmetallic - 3000 p s i ,  TFE, Flareless, 

AS1 16B Hose Assembly, Nonmetallic - 3000 psi, TFE, Flareless, 
AS1 178 Hose Assembly, Nonmetallic - 3000 p s i ,  TFE, Flareless, 

AS1 186 

AS1 19B 

A S  1 20B 

Straight to Straight, Lightweight 

Straight t o  45", Lightweight 

Straight t o  go", Lightweight 

Hose Assembly, Nonmetallic - 3000 psi, TFE, Flareless, 45" 
t o  45", Lightweight .. 

Hose Assembly, Nonmetallic - 3000 psi, TFE, Flareless, 45" 
t o  go", Lightweight 

Hose Assembly, Nonmetallic - 3000 p s i ,  TFE, Flareless, 90" 
t o  go", Lightweight 
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2.3 (Continued): 

AS1 53A 

AS1 54A 

AS1 55A 

AS1 56A 

AS1 57A 

AS1 58A 

AS1 055B 

ASl072C 

AS 1 624 

AS1 909 

AS1 910 

AS1 91 1 

AS1 91 2 

AS1 91 3 

AS1 91 4 

Hose Assembly, Nonmetallic - 3000 psi, TFE, Flared, Straight 
to Straight, Lightweight 

Hose Assembly, Nonmetallic - 3000 psi, TFE, Flared, Straight 
to 45", Lightweight 

Hose Assembly, Nonmetallic - 3000 psi, TFE, Flared, Straight 
to go", Lightweight 

Hose Assembly, Nonmetallic - 3000 psi, TFE, Flared, 45" to 
45", Lightweight 

Hose Assembly, Nonmetallic - 3000 psi, TFE, Flared, 45" to 
go", Lightweight 

Hose Assembly, Nonmetallic - 3000 psi, TFE, Flared, 90" to 
go", Lightweight 

Fire Testina of Flexible Hose, Tube Assemblies, Coils, 
Fittings ana Similar System CÓmponents 

Sleeve, Hose Assembly, Fire Protection 

Hose, Polytetrafluoroethylene (PTFE), Lightweight, 
High Temperature, Hydraulic and Pneumatic 

Hose Assembly, Nonmetallic, 3000 psi, TFE, Lightwe 
Seal, Straight to Straight 

Hose Assembly, Nonme?allic, 3000 psi, TFE, Lightwe 
Seal, Straight to 45" 

3000 psi, 

ght, Beam 

ght, Beam 

Hose Assembly, Nonmetallic, 3000 psi, TFE, Lightweight, Beam 
Seal I Straight to 90" 

Hose Assembly, Nonmetallic, 3000 psi, TFE, Lightweight, Beam 
Seal, 45" to 45" 

Hose Assembly, Nonmetallic, 3000 psi, TFE, Lightweight, Beam 
Seal, 45" to 90" 

Hose Assembly, Nonmetallic, 3000 psi, TFE, Lightweight, Beam 
Seal ,  90" to 90" 

Copies may be obtained from the Society of Automotive Engineers, Inc., 400 
Commonweal th Dr i ve, Warrendal e, PA 15096. 
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2.3 (Continued): 

National AerosDace standards: 

NAS1 760 Fi'tting End, Flareless Acorn, Standard Dimensions for 

'Copies may be obtained from the National Standards Association, Inc., 5161 
River Road, Washington, DC 20016. 

3 .  REOUIREMENTS: 

3.1 ûualification: The hose assemb 
be products which are qualified 
this document, such as: 

AS115 
AS116 
AS1 17 
AS1 18 
AS1 19 
AS1 20 

ies furnished under this specification shall 
by meeting all the requirements covered by 

AS1 53 
AS1 54 
AS1 55 
AS1 56 
AS1 57 
AS1 58 

AS 1 909 
AS1910 
AS1 91 1 
AS1 91 2 
AS1 91 3 
AS1 91 4 

3.2 Material: The hose assembly materials shall be uniform in quality, free 
from defects, consistent with good manufacturing practice and chal 1 conform 
to applicable specifications and the requirements specified herein. All 
materials not specifically described herein shall be o f  the highest quality 
and suitable for the purpose intended. 

3.2.1 Metals: Metals used in the hose and fittings shall be corrosion-resistant 
and shall conform to the applicable specifications as follows: 

Bars and Foruinas: 
- QQ-S-763 Class 304 - Condition A and Condition B (AMs 5639) 

QQ-S-7 63 Class 304L - Condition A (AMs 5647) 
QQ-S- 7 6 3 Class 321 - Condition A (AMs 5645) 
QQ-S-7 63 Class 347 - Condition A (AMs 5646) 
AMS 5643 17-4 PH 

AMS 5644 17-7 PH 

AMS 5743 AMS 355 
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3.2.1 (Continued): 

Tubing: 

MIL-T-8504 Composition 304 (AMs 5567) 

MIL-T-8808 

MIL-T-8808 

Type I o r  Type II , Composition 321 (AMs 5570 o r  AMS 5557) 

Type I or Type II, Composition 347 (AMs 5571, AMS 5575, or 
AMS 5556) 

Wire: 

ASTM A 313 Chromium-Nickel Stainless and Heat Resisting Steel Spring 
Hi re 

ASTM A 580 Stainless and Heat Resisting Wire . 

AMS 5689 Composition 321 (QQ-W-423, Form 1 ,  Composition 321) 

3.3 Construction: The hose assembly shall consist of a seamless 
tetrafluoroethylene inner tube, corrosion-resistant steel-wire 
reinforcement, and corrosion-resistant steel end fittings as required t o  
meet the construction and performance requirements o f  this specification, 
and as required for its intended use. 

3.3.1 

3.3.2 

3.3.3 

Inner Tube: 
tetrafluoroethylene resin of uniform gage. 
and shall be free from pitting or projections on the inner surface. 
Additives may be included in the compound from which the tube is extruded. 

The inner tube shall be o f  a seamless construction o f  virgin 
It shall have a smooth bore 

Reinforcement: The reinforcement shall consist of corrosion-resistant 
steel wires conforming t o  the applicable specifications listed in 3.2.1. 
The wires shall be so arranged over the inner tube as t o  provide 
sufficient strength to ensure conformance with the requirements 
specified. Broken reinforcing wires shall be cause for rejection. 
Crossed-over reinforcing wires shall not be cause for rejection of the 
hose assembly. 

Fittinas: All fittings shall be proven t o  meet the requirements herein. 
Standard hose assemblies shall have flared fittings t o  mate with MS33656, 
flareless fittings according t o  NAS1760 t o  mate with MS33514 or beam seal 
fittings per MIL-F-85421. Fitting hexagonal portions shall fit standard 
wrench openings. 

3.3.3.1 Insert Fittinas: Standard insert fittings shall be o f  one piece 
construction. Welded and redrawn tubing per MIL-T-8504 or MIL-T-8808 
may be used. 
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3.3.3.2 Nonstandard F i t t i n a s :  Nonstandard f i t t i n g  n ipp les  s h a l l  be o f  one p iece 
Those made w i t h  o t h e r  than cons t ruc t i on  t o  the maximum ex ten t  poss ib le .  

one p iece cons t ruc t i on  can use welded and redrawn t u b i n g  per MIL-T-8808 
and s h a l l  employ a butt-weld j o i n t  method. 

3.3.4.3 Sockets: Crimped or swaged sockets o f  304 s t e e l  s h a l l  pass t e s t i n g  per 
ASTM A 262 p r a c t i c e  E p r i o r  t o  cr imping or swaging. 
requirement does no t  apply t o  sockets o f  321, 347 or 304L co r ros ion  
r e s i  s t a n t  s t e e l .  

Note: This 

3.4 Assembly Dimensions: The.hose assembly dimensions, except for  length,  shall  

3.4.1 Hose c o n s i s t i n g  o f  i nne r  tube and re in forcement  as o u t l i n e d  

be as s p e c i f i e d  i n  F ig .  1 and Table 1.  

Hose Weiuht: 
i n  3.3.1 through 3.3.3 s h a l l  no t  exceed the maximum hose weights covered 
i n  Table 2. 

FIGURE 1 - Hose and F i t t i n g  Dimensions 

1 Cross corners o f  n u t  and socket hex may exceed "A" dimension. 

2 Minimum s p e c i f i e d  i n s i d e  diameter s h a l l  be v e r i f i e d  by passing a 
spher ica l  ba l  1 through the hose assembly. 

Hose ou ts ide  diameters are i n  accordance w i t h  AS1624. 3 
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M i  n 
i n  

Max 
i n  

0.360 
0.455 
0.585 
0.690 

0.390 
0.490 
0.615 
0.730 

0.950 
1.230 

0.990 
1.270 

SAE AS*3339C A9 83573LiO 0033377  2 

TABLE 1 - Hose and F i t t i n g  Dimensions 

Unbrai ded 
PTFE Wal 1 R ig i  d 

Tube 
O.D. 
( Ref) 

i n  

F i t t i n g  
I ,D, 

B 

M i  n 
i n  

Socket 
Length 

C 

Max 
i n  

Hose 
I . D .  

D tD 
Min 
i n  

Hose 
Size 

F i t t i n g  
O.D. 

A 

Max 
i n  

Hose 
O.D. 

E O  
Thickness 

D T 

Min 
i n  

I I 
Max 
i n  

04 
O6 
08 
10 
12 
16 

O. 250 
0.375 
O 500 
0.625 
O. 750 
1 .o00 

O. 690 
O. 800 
O. 970 
1 . loo 
1.380 
1.660 

0.135 
O. 240 
O. 340 
0.410 
0.510 
0.760 

0.98 
1 .o9 
1.33 
1.36 
1.40 
1.60 

0.212 
O. 298 
0.391 
O. 485 
O. 602 
O. 852 

O. 035 
O. 035 
O. 040 
O. 045 
O. 045 
O. 045 

O. 046 
O. 046 
0.051 
O. 056 
O. 056 
0,056 

pi) L i s t e d  fo r  reference, dimensions spec i f i ed  i n  AS1624. 

TABLE 2 Physical  Requirements of  Hose Assemblies and Weight o f  Hose 

Proof 
Pressure 

p s i  

B u r s t  Pressure 

Bend 
Radi us 

a t  
I ns ide  
o f  Bend 
Minimum 

i n  

Hose 
4eight 
Ilax i mum 

ID 

l b s l i n  

Room 
Temperature 

Minimum 

p s i  

High 
remperature 

Minimum 

p s i  

lose 
;i ze 

~ 

-04 
-06 
-08 
-1 o 
-1 2 
-1 6 

Operat i ng 
P r e s  sure 

p s i  

3000 
3000 
3000 
3000 
3000 
3000 

Volumetric 
Expans i on 
Max i mum 

cm3/ i n 

o. O09 
0.015 
o. 020 
O. 027 
O. 058 
O. 085 

6000 
6000 
6000 
6000 
6000 
6000 

16 O00 
14 O00 

14 O00 
12 O00 
12 O00 
12 O00 

12 O00 
10 500 

10 500 
9000 
9000 
9000 

1.50 
2.50 

2.88 
3.25 
4.00 
5.00 

O. 065 
O. 085 

0.135 
0.220 
O. 300 
O. 750 

Ii) Hose weight s h a l l  be determined on a minimum length  o f  12 inches. 

-.  
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3.5 Performance: The inne r  tube and hose assembly s h a l l  meet the  f o l l o w i n g  
performance requirements: 

3.5.1 Tube: 

3.5.1.1 Tube Roll: The tube s h a l l  n o t  leak, s p l i t ,  bu rs t ,  or show any evidence 
o f  mal funct ion,  when tes ted  through the sequence as s p e c i f i e d  i n  4.6.2.1. 

3.5, l .Z Lube Proof Pressure: The tube, w i thou t  r e i n f o r c i n g  wi res,  s h a l l  n o t  
leak,  b u r s t  or show any evidence o f  ma l func t i on  when h e l d  f o r  1 min a t  
the p r o o f  pressure values as s p e c i f i e d  i n  Table 3 and under 4.6.2.1. 

TABLE 3 - Tube Roll Gap and Proof Pressure 

Size 

-04 
-06 
-08 
- 1  o 
-12 
-1 6 

I 
F l a t t e n i n g  Gap 

Max i mum 
I n  

7 
Rounding Gap 

M i  n i  muin 
I n  

Proof 
Pressure 

P S I  

0.281 
0.281 
0.328 
0.328 
O, 328 
O. 328 

0.250 
O. 328 
O. 469 
0.578 
o. 688 
0.828 

380 
280 
220 
170 
130 

95 

3.5.1.3 Tensi le  Strength:  The l o n g i t u d i n a l  t e n s i l e  s t reng th  for  a l l  s izes o f  
tubes s h a l l  be 2200 p s i  minimum a t  77 k 2°F when t e s t e d  i n  accordance 
w i t h  4.6.2.2. 
s h a l l  be 1800 p s i  minimum a t  the same temperature. 
the t ransverse s t reng th  need no t  be tested.  

t es ted  i n  accordance w i t h  4.6.2.3. 

The transverse t e n s i l e  s t reng th  fo r  s izes -10 and l a r g e r  
For s izes under -10 

3.5.1.4 Elongat ion:  E longat ion a t  77 k 2'F s h a l l  be a minimum o f  200% when 

3.5.1.5 S p e c i f i c  Grav i t y :  The apparent s p e c i f i c  g r a v i t y  o f  the  hose inne r  tube 
s h a l l  no t  exceed 2.155; the r e l a t i v e  s p e c i f i c  g r a v i t y  s h a l l  not exceed a 
value o f  2.210 when tes ted  as s p e c i f i e d - i n  4.6.2.4. 

3.5.2 Hose Assembly: 

3.5.2.1 

The hose, complete w i t h  r e i n f o r c i n g  wi res and assembled 

The hose assembly s h a l l  w i thstand the p roo f  pressure 

w i t h  end f i t t i n g s ,  s h a l l  meet the f o l l o w i n g  performance requirement: 

Proof Pressure: 
l i s t e d  i n  Table 2 w i thou t  mal funct ion or leakage, when t e s t e d  as 
s p e c i f i e d  i n  4.6.3. 

I 

I 

I 
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3.5.2.2 

3.5.2.3 

3.5.2.4 

3.5.2.5 

3.5.2.6 

3.5.2.7 

3.5.2.8 

3.5.2.9 

Elonuat ion and Contract ion:  The hose assembly s h a l l  n o t  change i n  
l e n g t h  by more than 2% o f  hose length,  when subjected t o  the opera t ing  
pressure i n  Table 2 f o r  a minimum of 5 minutes. Hose assemblies s h a l l  
be t e s t e d  i n  accordance w i t h  4.6.4. 

Volumetr ic Expansion: 
when t e s t e d  i n  accordance w i t h  4.6.5, s h a l l  n o t  exceed the  l i m i t s  
s p e c i f i e d  i n  Table 2. 

The vo lumetr ic  expansion of  the  hose assemblies, 

Leakaae: The hose assembly s h a l l  n o t  l e a k  when subjected t o  two 
pressure cyc les o f  70% o f  minimum room temperature b u r s t  pressure,  when 
t e s t e d  i n  accordance w i t h  4.6.6. 

Room Temperature Burs t  Pressure: The hose assembly s h a l l  n o t  leak  nor 
b u r s t  a t  any pressure below the  b u r s t  value s p e c i f i e d  i n  Table 2, when 
t e s t e d  i n  accordance w i t h  4.6.7. 

Thermal Shock: 
o f  mal func t ion  when pressure t e s t e d  f rom -65 t o  400°F as s p e c i f i e d  i n  
4.6.8. 

The hose assemblies s h a l l  n o t  l e a k  nor  show any evidence 

- Impulse: 
impulse cyc les when t e s t e d  i n  accordance w i t h  4.6.9. 

The hose assemblies s h a l l  be capable o f  w i ths tand ing  250 O00 

Assembly F l e x i b i l i t y :  
t e s t e d  as s p e c i f i e d  i n  4.6.10 f rom -65 t o  400°F. 

The hose assembly s h a l l  n o t  l e a k  when f l e x  c y c l e  

St ress Dearadation: When t e s t e d  i n  accordance w i t h  4.6.11, the hose 
assembly s h a l l  n o t  exceed an average e f f u s i o n  r a t e  o f  
2. O cm31 i n/mi n / f o r  any s i  ze . 

3.5.2.10 Pneumatic Surge: The i n n e r  tube of  the  hose assembly s h a l l  not 
co l lapse nor  show evidence of  degradat ion when t e s t e d  i n  accordance 
w i t h  4.6.12. 

3.5.2.11 b e g m a t i c  E f fus ion :  The hose assemblies, when t e s t e d  i n  accordance 
with 4.6.13, s h a l l  n o t  exceed a t o t a l  e f f u s i o n  r a t e  of  8.0 cm3/ f t .  

3.5.2.12 Repeated Assembly: The f i t t i n g  s h a l l  wi thstand, w i t h o u t  leakage o r  
f a i l u r e ,  the  repeated assembly t e s t  as descr ibed under 4.6.14. There 
s h a l l  be no leakage, g a l l i n g  or o t h e r  ma l func t ion  i n  p r o o f  t e s t i n g ,  o r  
pneumatic t e s t i n g  a f t e r  the  l a s t  assembly c y c l e .  

3.5.2.13 C o n d u c t i v i t y :  When t e s t e d  as s p e c i f i e d  i n  4.6.15, hose assemblies o f  
s izes  -4 through -8 s h a l l  be capable o f  conduct ing a d i r e c t  c u r r e n t  
equal t o  or g r e a t e r  than 6 PA, and s izes -10 through -16 a c u r r e n t  
equal t o  or grea ter  than 12 PA, w i t h  a t e s t  p o t e n t i a l  o f  1000 vo l ts ,  
d i r e c t  cur ren t .  

3.6 Screw Threads: F i t t i n g  threads s h a l l  be i n  accordance w i t h  MIL-S-8879. 
F i t t i n g  n u t  thread to lerance increase o f  10"L d u r i n g  assembly or t e s t i n g  
s h a l l  not be cause fo r  r e j e c t i o n  of  the  hose assembly. 
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3.7 Length: Hose assembly length shall be specified in the following increments 
only: 

Under 18 in, not less than 1/8 in 
18-36 in, not less than 114 in 
36-50 in, not less than 112 in 
Over 50 in, not less than 1 in 

NOTE: 
t o  "gage point." 

Flareless hose assembly lengths shall be measured from "gage point" 

Tolerances o n  hose assembly lengths shall be as follows: 

- +1/8 in for lengths under 18 in 
- +1/4 in for lengths under 18-36 in 
- +1/2 in for lengths from 36-50 in 
+1% for lengths over 50 in 

manufacturer's part number shall be functionally and dimensionally 
interchangeable. The item identification and part number requirement of 
DOD-STD-100 shall govern the manufacturer's part numbers and changes thereto. 

3.9 Identification of Product: Equipment, assemblies, and parts shall be marked 
for identification in accordance with MIL-STD-130, The following special 
marking shall be added: 

3.8 Part Numbering of Interchanaeable Pa rts: All parts having the same 

3.9.1 Fittinus: The manufacturer's name o r  trademark shall be permanently 
marked on all end fittings. 

3.9.2 Assemblv: A permanent marking on the fitting o r  a permanent band o n  the 
hose shall be used. The band shall be no wider than 1 in and shall not 
impair the flexibility o r  the performance of the hose, 
fitting o r  band shall include the following information: 

The marking on the 

a. Assembly manufacturer's name o r  trademark, and specification number 
(AS1 339) 

b. Complete hose assembly part number 

c. Operating pressure "3000 psi-" as appl i cab1 e 

d. Operating temperature "400°F" as applicable 

e. Pressure test symbol "PT" 

f. Date of hose assembly manufacture expressed i n  terms of month and year 

g. Hose manufacturer's federal code number (Handbook H4-1), (Required 
only when hose manufacturer. i s  different than the hose assembly 
manufacturer) 
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3.10 Workmanship: The hose assembly, including all parts, shall be constructed 
and finished in a thoroughly workmanlike manner. All surfaces shall be 
free from burrs. All sealing surfaces shall be smooth, except that annular 

3.10.1 Dimensions and Tolerance: All pertinent dimensions and tolerances, where 
interchangeabi 1 i ty , operation, or performance o f  the hose assembly may be 
affected, shall be specified on all drawings. Internal passages of hose 
assemblies and elbow fittings shall be dimensioned to allow spherical 
balls per MS19059 per Table 4 to roll through. 

. tool marks up to 100 pm will be acceptable. 

TABLE 4 - Spherical Ball Size for Verifying 
Minimum Hose Assembly and Fitting I.D. 

Hose 
Size 

04 
06 
08 
10 

12 
16 

MS19059 
Dash No. 

4807 
481 2 
481 6 
481 8 
482 1 
4829 

. Diameter I 
In 

o. 109 
0.188 
0.313 
0.375 
O. 469 
0.719 

3.10.2 Cleaning: All hose assemblies shall be free from oil, grease, dirt, or 
other foreign materials both internally and externally. 
specified, hose assemblies shall be cleaned to Class O of ARP611. 

Unless otherwise 

4.  OUALITY ASSURANCE PROVISIONS: 

4.1 Responsibilitv for Inspection: Unless otherwise specified in the contract 
or purchase order, the supplier is responsible for the performance of all 
inspection requirements as specified herein. 
the supplier may utilize his own facilities or any commercial laboratory 
acceptable to the procuring activity. The purchaser reserves the right to 
perform any of the inspections set forth i n  the specification, where such 
inspections are deemed necessary to assure supplies and services conform to 
prescribed requirements. 

Except as otherwise specified, 

4.2 Classifution of Inspection: 
shall be classified as: 

The examining and testing of hose assemblies 

a. Qualification inspections (4.3) 

b. Quality conformance inspections (4.4) 

 
Distributed under license from the IHS Archive
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 as
13

39
c

https://saenorm.com/api/?name=6e9d62df8600bc152b5e6c6863ae3228


S A E  AS*3339C 89 83573L10 0033382  b W 

Rev. 
AS1339 C sll& Page 14 

4,3 O u a l i f i c a t i o n  Inspect ions:  

4.3.1 a a l i f i c a t i o n  T e s t  Samples: Test samples s h a l l  cons is t  of the number of 
samples and lengths spec i f i ed  i n  Table 5 f o r  each method o f  f i t t i n g  
attachment, permanent and reusable, 
samples s h a l l  have f l a r e d  f i t t i n g s  t o  mate w i t h  MS33656, f l a r e l e s s  
f i t t i n g s  according t o  NAS1760 t o  mate w i t h  MS33514 or beain seal f i t t i n g s  
per MIL-F-85421. 

The end f i t t i n g  o u t l e t  design for  the 

TABLE 5 - Length o f  Hose Assemblies f o r  Test 

Hose Assembly S i x  Assemblies for  
Size I m w l s e  Test (4.6.9) 

I n  I 
I 

-04 12 
-06 15 
-08 18 
-1 o 
-1 2 
-1 6 

21 
25 
31 

I 

Two Assemblies for  
Flex T e s t  (4.6.10) 

I n  

16 
19 
21 
23 
27 
32 

S i x  Assemblies for 
Other Tests L2) 

I n  

18 
18 
18 
18 
18 
18 

One Addi t ional  sample o f  each s i ze  i n  lengths as Shown i n  F i g  6 s h a l l  be 
used for examination and conduct iv i t y  t e s t s  (sample No. 16 o f  Table 6). 

4.3.2 O u a l i f i c a t i o n  Test Sequence: The t e s t s  s h a l l  be conducted i n  the sequence 
shown i n  Table 6. 

I 

I 

i 
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TABLE 6 - Q u a l i f i c a t i o n  T e s t  Schedule 

1 . I PTFE I 
Tube Hose Assembl i e s  

NOTE: A l l  assemblies t o  havesa f l a r e d  f i t t i n g  on one end and a f l a r e l e s s  
f i t t i n g  on the other ,  except m. 

0 Production l o t  records may be used to  v e r i f y  conformance t o  4.6.1 and 
4.6.2 when the  tube being used i s  an establ ished product ion i t e m .  

These samples s h a l l  have a 90 deg elbow f i t t i n g  on one end o f  the hose, 
and a s t ra ight - type f i t t i n g  on the other  end o f  the hose. I f  approval 
i s  being sought for  both the bent-tube and the forged-elbow 
con f igu ra t i on ,  then one-half o f  t he  samples ( 3 )  s h a l l  use one type o f  
conf igurated elbow, whi le  the other  h a l f  o f  the samples use the other  
type 

4.3.3 Test Report. T e s t  Sawles .  and Data for  the Purchaser: When the t e s t s  are 
conducted a t  a l o c a t i o n  o the r  than the laboratory  o f  the purchaser, the 
f o l l o w i n g  s h a l l  be furn ished t o  t h a t  a c t i v i t y :  

a. Three copies o f  a t e s t  r e p o r t  i n  accordance w i t h  T e s t  r e p o r t .  
MIL-STD-831, which s h a l l  inc lude a r e p o r t  o f  a l l  t e s t s  and o u t l i n e  
d e s c r i p t i o n  o f  the t e s t s  and condi t ions.  

b.  The samples which were tested, on l y  when espec ia l l y  requested by the 
purchaser. 

c. Three s e t s  o f  engineering data i n  the form o f  subassembly and assembly 
drawings. The assembly drawings s h a l l  have a cut-away sect ion showing 
a l l  d e t a i l s  i n  t h e i r  normal assembly p o s i t i o n  and s h a l l  ca r ry  p a r t  
numbers o f  a l  1 subasseinbl i e s .  
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4.3.3 (Continued): 

d. 

NOTE: Log sheets, and recorded t e s t  data, s h a l l  remain on f i l e  a t  the 

L i s t  o f  sources o f  hose or hose components, i n c l u d i n g  source’s name 
and product i d e n t i f i c a t i o n  for  i nne r  tube, hose, and assembly. 

source t e s t  f a c i l i t y  and are no t  t o  be sent t o  the q u a l i f y i n g  
a c t i v i t y  unless s p e c i f i c a l l y  requested. 

4.3.4 O u a l i f i c a t i o n  Inspect ions:  Q u a l i f i c a t i o n  inspect ions s h a l l  c o n s i s t  o f  a l l  

4.4 W l i t v  Conformance Inspect ions:  Q u a l i t y  conformance inspect ions s h a l l  be 

the examinations and t e s t s  s p e c i f i e d  under 4.6. 

sampled i n  accordance w i t h  the procedure i n  MIL-STD-105 and s h a l l  c o n s i s t  o f  
the f o l l o w i n g  t e s t s :  

a. I n d i v i d u a l  t e s t s  - 4.4.1 (100% i n s p e c t i o n ) .  

b .  Sampling t e s t s  - 4‘4.2 

c .  Pe r iod i c  c o n t r o l  t e s t s  - 4.4.3 

4.4.1 L d i v i d u a l  Tests: Each hose assembly s h a l l  be subjected to  the  f o l l o w i n g  
t e s t s :  

a. Examination o f  product - 4.6.1 

b. Proof pressure t e s t  - 4.6.3 

NOTE: Product ion samples t h a t  are p roo f  pressure t e s t e d  w i t h  water should 
be a i r  d r i e d  p r i o r  t o  capping (see c leaning requirements, 3.10.2). 

4.4.2 Sampling Tests: The f o l l o w i n g  inspect ions or t e s t s  s h a l l  be performed i n  
the order  i n d i c a t e d  on e i g h t  hose assemblies, se lected a t  random from each 
inspec t i on  l o t .  The Inspec t i on  l o t  s h a l l  c o n s i s t  o f  no more than 3000 
hose assemblies, a l l  of  one dash number s ize,  manufactured under 
e s s e n t i a l l y  the saine condi t ions.  One hose assembly t e s t e d  from each l o t  
o f  375 hose assemblies i s  a l s o  permi t ted.  

a. I n t e r n a l  clean1 iness (ARP611, Class O) 

b. Leakage t e s t s  - 4.6.6 

c .  

4.4.3 Per iod i c  Contro l  Tests: The f o l l o w i n g  inspect ions and t e s t s  s h a l l  be 
performed as i n d i c a t e d  on e i g h t  hose assemblies manufactured from b u l k  
hose lengths se lected a t  random from each inspec t i on  l o t .  
l o t  s h a l l  c o n s i s t  o f  not  more than 20 O00 f t  o f  hose, a l l  o f  one dash 
number s i ze ,  manufactured under e s s e n t i a l l y  the same cond i t i ons .  
assemblies manufactured and tes ted  from each l o t  o f  5000 ft o f  hose i s  
a l  so permi t t e d .  

Room - temperature b u r s t  pressure t e s t  - 4.6.7 

The inspec t i on  

Two hose 
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4.4.3.1 Pressure T e s t s :  Four hose assemblies (or one hose assembly from a l o t  
of  5000 ft) i n  accordance w i t h  Table 2 s h a l l  be subjected t o  the  
f o l l o w i n g  t e s t s  i n  the  order  ind ica ted :  

a. E longat ion and c o n t r a c t i o n  - 4.6.4 

b. Impulse t e s t  - 4.6.9 

4.4.3.2 M a t e r i a l  Tests, I n n e r  Tube: Four hose assemblies ( o r  one hose assembly 
f rom a l o t  o f  5000 ft) i n  accordance w i t h  Table 2 s h a l l  be subjected t o  
t h e  f o l l o w i n g  t e s t s  i n  the order  ind ica ted :  

a. St ress degradrat ion t e s t  - 4.6.11 

b. C o n d u c t i v i t y  t e s t  - 4.6.15 

c .  S p e c i f i c  g r a v i t y  t e s t s  (apparent and re la t i . ve> - 4.6.2.4 

4.4.4 Re jec t  ion and Retest  : Where one or more i t e m s  se lected from a l o t  f a i l s  
t o  meet  t h e  s p e c i f i c a t i o n ,  a l l  i t e m s  i n  the  l o t  s h a l l  be r e j e c t e d .  

4.4.4.1 Resub m i t t e d  Lots :  Once a l o t  (or p a r t  o f  a l o t )  has been r e j e c t e d  by a 
p r o c u r i n g  a c t i v i t y  (government or i n d u s t r i a l ) ,  before i t  can be 
resubmi t ted fo r  t e s t s ,  f u l l  p a r t i c u l a r s  concerning the  cause o f  previous 
r e j e c t i o n  and t h e  a c t i o n  taken t o  correct the  de fec ts  i n  the  l o t  s h a l l  
be furn ished,  i n  w r i t i n g ,  by the  cont rac tor .  

4.4.5 m n a i n u  Inspec t  i o n  Procedures: Changing i n s p e c t i o n  s e v e r i t y  l e v e l s  ( for  
example, f rom normal to  t igh tened inspec t ion)  s h a l l  be i n  accordance w i t h  
MIL-STD-105. A l l  i n s p e c t i o n  plans s h a l l  be s i n g l e  sample plans w i t h  an 
AQL o f  1.0% a t  spec ia l  i n s p e c t i o n  l e v e l  S-2. 

4.4.6 D e s t r u c t i v e  Test Sa mple: Prior t o  t e s t i n g ,  a l e t t e r  "D" s h a l l  be 
impression-stamped on each end f i t t i n g  of  those assemblies used for  
d e s t r u c t i v e  t e s t s  (4.4.2 and 4.4.3). 

4.5 Test Condi t ions:  

4.5.1 F i t t i n u  Ends: Q u a l i f i c a t i o n  t e s t s  s h a l l  be conducted on assemblies us ing 
s t r a i g h t  type swivel  ends ( f l a r e d  on one end, f l a r e l e s s  on the  o t h e r ) ,  
except t h e  samples 14 through 19 s h a l l  have a 90 deg elbow f i t t i n g  on one 
end. 
c o n s t i t u t e  q u a l i f i c a t i o n  approval on hose assemblies us ing  o t h e r  f i t t i n g s  
t h a t  have an i d e n t i c a l  hose attachment method and design. 

S a t i s f a c t o r y  q u a l i f i c a t i o n  t e s t s  on these hose assemblies s h a l l  

4.5.2 Preparat ion o f  Sample: 

4.5.2.1 Unless otherwise spec i f ied ,  the  l e n g t h  o f  sample assemblies s h a l l  be i n  
accordance w l  t h  Table 5. 
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4.5.6 Pressure Measurements: Unless otherwise specified, all pressures shall 
have a tolerance of 2100 psi. 

4.6 . Inspection Methods: 

4.6.1 Examination of Product: 

4.6.1.1 Inner Tube: Each length of tubing shall be examined to determine 
conformance to this specification with respect to material, size, 
workmanship, and dimensions. 

4.6.1.2 Hose Assembly: All hose assemblies shall be visually inspected to 
determine conformance to this specification and inspected for broken or 
missing reinforcing wires or any evidence o f  malfunction which shall be 
cause for rejection. Crossed over reinforcing wires shall not be cause 
for redection. Minimum inside diameters of end fittings shall be 
verified by passing a MS19059 ball per Table 4 through the assembly. 

4.6.2 Tube Tests: 

4.6.2.1 Tube Roll and Proof Pressure Test: Each length o f  tubing shall be 
subjected to a tube roll and proof pressure test in accordance with 
AMS 3380, except that the flattening gap, rounding gap, and proof 
pressure shall be as specified in Table 3. The test fluid shall be air 
or water. See 3.5.1.1 and 3.5.1.2. 

4.6.2.2 Tensile Strength: Size -10 tube, and under, shall be subjected to 
tensile strnegth tests in accordance with ASTM D 412, except that the 
separation speed shall be 2 in/min. Tubes larger than -10 shall be 
tested in accordance with ASTM D 1457. See 3.5.1;3. 

4.6.2.3 Elonaation: The tube shall be subjected to the elongation in accordance 
with the ASTM methods specified in 4.6.2.2. See 3.5.1.4. 

4.6.2.4 Specific Gravity of the Tube: 

4.6.2.4.1 Apparent Specific Gravity: Apparent specific gravity shall be 
determined in accordance with the ARP1153 or ASTM D 792, inethod A, at 
77 f 2°F. Two drops of wetting agent shall be added to the water. 
When test samples are prepared from braided hose, the braid 
impressions must be removed prior to testing, See 3.5.1.5. 

4.6.2.4.2 Relative Specific Gravity: Relative specific gravity shall be 
determined in accordance with the ARP1153 method for all sizes and 
types of tubes. See 3.5.1.5. 
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4.6.3 

4.6.4 

4.6.5 

4.6.6 

4.6.7 

4.6.8 

Proof Pressure T e s t :  A l l  hose assemblies s h a l l  be pressure tes ted  t o  the 
values s p e c i f i e d  i n  Table 2 f o r  no t  l e s s  than 30 s and n o t  more than 
5 minutes. The t e s t  f l u i d  may be e i t h e r  water or hyd rau l i c  o l l  conforming 
t o  MIL-H-5606 for  t e s t s  conducted a t  room temperature. A l  1 assemblies 
used f o r  the t e s t s  descr ibed i n  t h i s  s p e c i f i c a t i o n  s h a l l  have t h i s  p roo f  
pressure t e s t  app l i ed  t o  them. Any evidence o f  leakage f rom hose or 
f i t t i n g s ,  or any o the r  evidence o f  mal func t ion  s h a l l  c o n s t i t u t e  f a i l u r e .  
Proof  pressure t e s t  o f  hose assemblies having f i r e s l e e v e s  s h a l l  use water 
as the t e s t  medium. Proof pressure s h a l l  be he ld  for  a minimum o f  2 min, 
du r ing  which t i m e  the f i r e s l e e v e s  s h a l l  be p u l l e d  back from the end 
f i t t i n g s .  See 3.5.2.1 .. 

E longat ion and Co n t r a c t  i o n T e s t :  Two hose assemblies o f  each s i ze  s h a l l  
be subjected t o  the e longat ion  and con t rac t i on  t e s t .  Thethose s h a l l  not 
change i n  length  by more than 2% for  10 i n  o f  l eng th  when subjected t o  the 
opera t ing  pressure shown i n  Table 2 for  no t  l ess  than 5 minutes. With the 
hose h e l d  i n  a s t r a i g h t  p o s i t i o n ,  unpressurized, a minimum gage length  o f  
10 i n  s h a l l  he marked o f f  on the hose and the hose then pressur ized.  
A f t e r  5 min, wh i l e  s t i l l  p ressur ized,  the gage leng th  s h a l l  be measured 
and the change i n  l eng th  ca l cu la ted  i n  percent  of  the i n i t i a l  gage 
length.  See 3.5.2.2, 

Volumetr ic Expansion T e s t :  
accordance w i t h  ASTM D 380. The vo lumet r ic  expansion o f  the t e s t  
assemblies s h a l l  be i n  accordance wi th the values shown i n  Table 2. This 
t e s t  s h a l l  be performed a t  opera t ing  pressure, See 3.5.2.3, 

Leakage T e s t :  Two assemblies o f  each s i ze  s h a l l  be pressur ized  t o  70% o f  
the minimum room temperature b u r s t  pressure shown i n  Table 2 and h e l d  for  
5 min minimum. The pressure s h a l l  then be reduced to  zero, a f t e r  which i t  
s h a l l  again be r a i s e d  t o  70% of  the  minimum room temperature b u r s t  
pressure for  a f i n a l  5 min check. Any evidence of  leakage f rom the hose 
or f i t t i n g ,  hose bu rs t ,  f i t t i n g  b low-of f ,  or any o the r  evidence o f  
mal func t ion  s h a l l  cons t i  t u t e  f a i l u r e .  See 3.5.2.4. 

Two assemblies o f  each s i z e  s h a l l  be tes ted  i n  

Room Temperature Burs t  Pressure T e s t :  
s h a l l  be subjected t o  a pressure s u f f i c i e n t  t o  b u r s t  the assemblies w i t h  a 
r a t e  o f  pressure r i s e  equal t o  20 O00 p s i  5000 p s i  per  minute.  The 
assemblies s h a l l  be observed throughout the t e s t .  The type o f  f a i l u r e  and 
the  pressure where Pai l u r e  occurred s h a l l  be recorded. The assemblies 
s h a l l  no t  l eak  or show o ther  evidence o f  mal func t ion  a t  any pressure below 
the s p e c i f i e d  pressure l i s t e d  i n  Table 2. 

Thermal Shock T e s t :  The thermal shock t e s t  s h a l l  be as follows (see 
3.5.2.6) : 

Two hose assemblies o f  each s i ze  

See 3.5.2.5. 

a. Two hose assemblies o f  each s i ze  s h a l l  be subjected t o  t h i s  t e s t .  One 
assembly s h a l l  be a i r  aged and one assembly s h a l l  be unaged. The 
assemblies s h a l l  be subjected t o  the p roo f  pressure s p e c i f i e d  I n  
Table 2 for  a minimum o f  5,minutes.  
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4.6.8 (Continued): 

b. The test assemblies shall then be mounted, empty, in a high 
temperature test fixture (typical setup shown in Fig. 21,  and the 
ambient temperature reduced to -65 2°F for a minimum of 2 hours. At 
the end of this period, while still at this temperature, high 
temperature test fluid at a temperature of 400°F shall be suddenly 
introduced at a minimum pressure of 50 psi. Immediately after the hot 
oil has filled the assembly, the pressure shall be raised to the proof 
pressure specified in Table 2 for a minimum of 5 minutes. 
than 15 s shall elapse between the introduction of the high 
temperature oil at 50 psi and the raising of the pressure to proof 
pressure. 

temperature test fluids at a pressure of 75 f 25 psi and soaked with 
ambient, and fluid temperature maintained at 400°F for 1 hour. At the 
end of this period, the assemblies shall be pressurized to the proof 
pressure specified in Table 2 for a minimum of 5 minutes. The 
pressure shall then be released; and while still maintaining the 400°F 
the pressure shall then be increased at the same rate of rise as 
specified in 4.6.7 until failure is obtained. The hose assemblies 
shall be under continuous observation during the preceding test, and 
the pressure where the fai lure occurred and the type of fai lure shall 
be recorded. 

Not more 

c. The test assemblies shall then be filled with one of the high 

d. Any evidence o f  leakage from the hose or fittings, fitting blow-off, 
or any other evidence of malfunction prior to final burst per c. 
above, shall constitute failure. 

AMBIENT TEMPERATURE 
MEASUREHENT MEASURED 
WI’IWIN 6 INCHES OF TEST L I N E  

FIGURE 2 - Typical Setup for Thermal Shock Testing 
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4.6.9 Impulse Test: Impulse t e s t i n g  s h a l l  be performed as follows on s i x  
s t ra ight - to-90 deg elbow hose assemblies o f  each s i ze .  The impulse t e s t  
equipment s h a l l  conform t o  ARP603, See 3.5.2.7. 

a. Two assemblies s h a l l  be o i l  aged, two s h a l l  be a i r  aged, and two s h a l l  
be unaged. The assemblies s h a l l  then be subjected a t  room temperature 
t o  the p r o o f  pressure s p e c i f i e d  i n  Table 2 for  a minimum of 5 minutes. 

b. The hose assemblies s h a l l  then be pressur ized to  3000 p s i t  While 
ma in ta in ing  t h i s  pressure a t  room temperature, t he  hose assemblies 
s h a l l  be immersed i m  a 3.5 0.1% NaCl solut ion for 8 t o  10 min, then 
al lowed t o  a i r  d ry  for  the remainder o f  1 hour. This subsequent 
immersion and a i r  d r y i n g  process s h a l l  be repeated no l e s s  than 50 
t imes. 

NOTE: The NaCl s o l u t i o n  s h a l l  conta in  a d r y  bas is  o f  not more than 0.1% 
sodium iod ine  and 0.5% t o t a l  i m p u r i t i e s .  

c. The t e s t  assemblies s h a l l  be connected t o  r i g i d  supports and bent i n  a 
U-shape w i t h  a bend rad ius  a t  the apex o f  the  bend as s p e c i f i e d  i n  
Table 2.  

d. The impulse p a t t e r n  s h a l l  be as s p e c i f i e d  i n  ARP603, w i t h  peak 
pressures o f  150% measured a t  t he  i n l e t  manifold.  
occur a t  a r a t e  o f  70 10 cyc les per minute. The t e s t  f l u i d  s h a l l  be 
one o f  the high-temperature t e s t  f l u i d s .  F l u i d  temperature s h a l l  be 
maintained a t  400°F and measured a t  the t e s t  mani fo ld .  Ambient 
temperature s h a l l  be 400"F, measured a t  a p o i n t  w i t h i n  6 i n  from the 
hose assemblies. 

Impuls ing s h a l l  

e. Impulse t e s t i n g  s h a l l  be r u n  i n  such a manner t h a t  t he  assemblies are 
temperature-cycled from room temperature t o  s p e c i f i e d  f l u i d  and 
ambient a i r  temperatures a minimum o f  two t imes, w i t h  a minimum o f  80% 
o f  the impulse cyc les a t  400°F. Any evidence o f  leakage from the hose 
or f i t t i n g s  p r i o r  t o  the completion ,of 250 O00 impulse cyc les s h a l l  
c o n s t i t u t e  f a i l u r e .  

NOTE: I t  i s  p r e f e r r e d  t h a t  t e s t i n g  be continuous w i t h  a minimum number o f  
shutdowns t o  accommodate s h i f t  schedules and maintenance. 

4.6.10 Assembly F l e x i b i l i t y  Test: Two hose assemblies o f  each s i z e  s h a l l  be 
mounted i n  the assembly f l e x  t e s t  setup as i l l u s t r a t e d  on F ig.  3 and 
Table 7,  and subjected t o  the  f o l l o w i n g  t e s t  sequence. 
s h a l l  be f i l l e d  w i t h  o i l  as s p e c i f i e d  i n  4.5.3. Temperature i n d i c a t e d  i s  
both f l u i d  and ambient. 
per minute du r ing  po r t i ons  c. ,  d., and e, 

The assemblies 

F lex ing  s h a l l  occur a t  a r a t e  o f  70 i 10 cyc les 
See 3.5.2.8. 
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41 
0.25 in. 4 

A 2 (6.4 MM) 

FIGURE 3 - Assembly Flexure Test Setup 

TABLE 7 - Flexure Test Dimensions 

Hose Size 

-04 
-06 
-08 

-1 o 
-1 2 
-1 6 

A (Fig. 3 )  
I n  

3.50 
5.62 
6.50 
7.25 
9-00 

11 * 1 2  

a. The test assemblies shall be soaked with no pressure or flexing at a 
temperature of -65 2 2°F for a minimum of 1 hour. 

b. With no flexing, the test asseinblies shall be pressurized to the 
proof pressure as specified in Table 2 with the temperature still at 
-65 f 2°F for a minimum o f  5 min (first cycle only). 
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