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3. TECHNICAL REQU

3.1 Qualification

mental Conditions and Test Procedure for Airborne Equipment

IREMENTS

Hose assemblies supplied in accordance with this document shall be representative of products which have been

subjected to and which

have qum‘pqqfully passed the qualification tests specified in this standard

3.1.1  Manufacturer Q

A manufacturer produci
with the requirements

Qualified Manufacturers

3.1.2

All products shall confom to the requirements of this procurement specification and shall be appr:

the requirements of PD
When this performance

shall be defined by the ¢

3.2 Materials

The hose assembly ma
and shall conform to ap

3.2.1 Metals

Metals used in the fitting

Product Qualifig

Lalification

ng a product in conformance to this procurement specification shall be a
bf PD2101, AS7003 and AS7112, and shall be listed in a Performancs
List (QML).
ation

001, and PD2101, for listing in a Performance Review Institute (PRI) Qu

specification is specified on a design activity controlled drawing, the ap
esign activity.

ferials shall be uniform in quality, free from defects, consistent with good
blicable specifications and(the requirements specified herein.

s shall be titanium-and corrosion-resistant steel and shall conform to the fi

ccredited in accordance
Review Institute (PRI)

bved in accordance with
alified Parts List (QPL).
broved source of supply

manufacturing practice,

bllowing specifications:

3.21.1  Bars and Forgings

- AMS 4928 6AI-4Y Titanium - Annealed

- AMS 4965 6Al-4\ Fitanium - Solution Treated
- AMS 5637 302 CRES

- AMS 5639 304 CRES

- AMS 5645 321 CRES

- AMS 5646 347 CRES

- AMS 5647 304L CRES

- AMS 5656 21-6-9 CRES

-ASTM B 348  Grade 2 - Titanium Alloy
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3.2.2 Reinforcement

Para-aramid textile treated, as required, and applied to the hose with an outer polyester, polybenzimidazol/para-aramid
blend or air textured nylon braid cover to meet all the requirements herein.

3.3 Design and Construction

The hose assembly shall consist of a seamless PTFE inner tube, para-aramid reinforcement, polyester,

polybenzimidazol/para-aramid blend or air textured nylon outer braid cover and titanium end fittings, which may have
corrosion resistant sockets/collars as required, to meet the construction and performance requirements of this document.

3.3.1  Inner Tube

The inner tube shall be

shall be free from pitting
tube is extruded.

3.3.2 Reinforcement

The reinforcement shall
tube to provide sufficien
reinforcement cords shd

3.3.3  Fluid Barrier

A full coverage fluid bar|
3.3.4 Cover

The cover shall be a br
provide 100% coverage
The cover material may|
two continuous lay ling
suppliers name or trade
3.3.5 Fittings

All fittings shall be perm

AS4458 or equivalent f{
AS4207. Anti-torque h

pf a seamless construction of virgin PTFE resin of uniform gage. It shall
or projections on the inner surface. Additives may be included in the\cq

be a wrapped or braided para-aramid yarn. The reinforcement shall be
t strength and protection to ensure conformance with\the requirements s
Il be cause for rejection. The reinforcement shall be a color different than

ier shall be used between the reinforcement and cover.

to protect the para-aramid reinforcement from exposure to ultraviolet lig
be black in color but shall be sufficiently treated to protect against ultravig
s, white or other vivid\color, consisting of a 4-1/8 inch wide solid strip
mark.

anently_attached. Standard hose assemblies shall have flareless fittings
o0 mate with AS4375, or dynamic beam seal fittings to mate with male

hided polyester, polybenzimidazol/para-aramid blend or air textured nylorn.

nave a smooth bore and
mpound from which the

arranged over the inner
pecified herein. Broken
the cover material.

The cover braid shall
ht, ozone and abrasion.
let light. There shall be
e, number AS5951/and

according to NAS 1760,
end per AS85720/1 or
openings. All internal

exes or flats shall be provided on fittings and shall fit standard wrench

surfaces of fitting nuts and‘retainer wire, when used, shall be dry filmed with dry film per AS52}

surfaces and overspray

3.3.5.1

is not cause for rejection.

Straight and Standard Shaped Fittings

2. Dry film on external

Straight fittings shall be machined and standard shapes shall be forged or machined. The hose assembly fitting material
shall be titanium, except the collar may be corrosion resistant steel (CRES). For elbow fittings, the inside corner shall be
a radius in accordance with ARP4266.
3.3.5.2 End Fitting Collars (Sockets)
All end fitting collars (sockets), crimped or swaged, and fabricated from Type 304 stainless steel are required to be
capable of passing an embrittlement test as specified in ASTM A 262 Practice E, prior to assembly to the nipple and crimp

or swaging operation. Embrittlement tests are not required on sockets fabricated from stabilized austenitic steel (304L,
321, or 347) and titanium. Titanium collars are per ASTM B 348 - Grade 2.
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3.3.5.3 Finish
3.3.5.3.1 Corrosion Resistant Steel Parts

Unless otherwise specified, corrosion resistant steel parts shall be passivated in accordance with AMS 2700 or AMS-QQ-
P-35.

3.3.5.3.2 Titanium Alloy Parts

Titanium alloy parts shall be fluoride phosphate coated per AMS 2486 or titanium anodized per AMS 2487 unless
otherwise specified.

3.3.6 Dimensions

The hose assembly dimensions, except for length, shall be as specified in Figure 1 and Table.1:
3.3.7 Hose Weight

Hose consisting of inngr tube, reinforcement, fluid barrier and outer cover as outlined in 3.3.1|through 3.3.4 shall not
exceed the maximum hgse weights specified in Table 2.

-l A
e T
L

nt B

F e
, 3 RS

Socket or Nipple Hex/Flat Required on Straights;
Socket Hex/Flat Optional on Elbow Fitting

FIGURE 1 - HOSE AND FITTING DIMENSIONS
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TABLE 1A - HOSE AND FITTING DIMENSIONS AS SHOWN IN FIGURE 1 - U.S. INCH-POUND UNITS

Spherical Ball
Unbraided Size
Fitting  Fitting PTFE for Determining
Rigid oD ID Socket Hose Hose Hose Wall Min. Hose Assy ID
Tube A B Length ID oD oD Thickness 3/

Hose oD Max 12/ C D E E T Straight  Elbow
Size  (Ref.) 1/ (Ref.) Max Min Min Max Ref. Fittings  Fittings
04 .250 .78 133 1.53 212 420 .590 .042 120 113
06 375 .90 .226 1.72 .298 525 .760 .045 .203 192
08 .500 1.08 .330 1.94 .391 .750 .925 .045 297 .280
10 .625 1.20 410 2.47 485 870 985 045 .369 .349
12 .750 1.40 510 3.26 .602 .980 1.180 .050 .459 434
16 1.000 1.84 .760 3.69 .852 1.264 1.580 .056 .684 .646

/1/ Cross Corners of nut and socket hex may exceed “A” dimension.
/2/ “Fitting ID B”lis the minimum of the machined nipple/insert, before assembling the hose. It is used to
calculate the|inspection “spherical ball size” to be used after the fitting has*been swaggd/crimped.

13/ Minimum specified inside diameter shall be verified by passing the applicable size sphgrical ball
through the hose assembly.

TABLE 1B - HOSE AND FITTING DIMENSIONS AS SHOWN IN FIGURE 1 - SI UNITS (CM)

Spherical Ball
Unbraided Size
Fitting  Fitting PTFE for Determining
Hose oD ID Socket Hose Hose Hose Wall Min. Hose Assy ID
Size A B Length iD oD oD Thickness 13/

Hose (mm) Max Min /2/ C D E E T Straight  Elbow
Size  (Ref.) 1/ (Ref.) Max Min Min Max Ref. Rittings  Fittings
04 DNO6 [ 19.81 3.38 38.86 5.38 10.67 14.99 1.07 3.04 2.87
06 DN10 | 22.86 5.74 .\ _43.69 757 13.34 19.71 1.14 5.17 4.88
08 DN12 | 27.43 8.38%.J 49.28 9.93 19.30 23.50 1.14 7.54 7.12
10 DN16 [ 30.48  10%4d 62.74 1232 2210 25.02 1.14 9.37 8.86
12 DN20 | 3556 1295 8289 1529 24.89 29.98 1.27 11.66 11.02
16 DN25 | 46.74 ~~19.30 93.73 21.64 32.11 40.13 1.42 17.37 16.41

/1/ Cross Cornefs-of-nut and socket hex may exceed “A” dimension.

12/ “Fitting ID B min” is the minimum of the machined nipple/insert, before assembling the hose. It is used
to calculate the inspection “spherical ball size” to be used after the fitting has been swaged/crimped.

13/ Minimum specified inside diameter shall be verified by passing a spherical ball through the hose
assembly.
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TABLE 2 - PHYSICAL REQUIREMENTS OF HOSE ASSEMBLIES

Hose Weight Max Bend Radius at Volumetric
Hose 1/ Inside of Bend Min Expansion
Size Ib/in Kg/cm in cm cm’/in  cm’/cm
04 .010 .018 1.50 3.81 10 .04
06 .014 .025 2.50 6.35 15 .06
08 .020 .036 2.88 7.32 .23 .09
10 .023 .042 3.25 8.26 .38 15
12 .032 .058 4.00 10.16 49 .20
16 .055 .100 9.63 24.45 1.13 .45

[1/ Hose weight shall be determined on a minimum length of 12 in
(30 cm)

3.4 Performance
3.4.1 Inner Tube
The inner tube shall megt the following performance requirements:
3.4.1.1  Tube Roll

The tube shall not leak,[split, burst, or show any evidence of malfunction, when rolled to the flattgning and rounding gaps
of AS2078 (3000 psi (21,000 kPa) and higher) values. The test method is specified in 4.6.2.1.

3.4.1.2 PTFE Tube Proof Pressure

The inner tube, without [reinforcement, shall not leak, burst; or show any evidence of malfunction|when tested to AS2078
(3000 psi (21,000 kPa) and higher) tube proof pressure,values. Test method is specified in 4.6.2.1.

3.4.1.3 Tensile Strength
The longitudinal tensile|strength for all sizes of tubes shall be 2200 psi minimum. The transverse tensile strength for
sizes -10 and larger shall be 1800 psi (12,600 kPa) minimum. For sizes -08 and smaller, the trapsverse tensile strength
need not be tested. The|test method.is-specified in 4.6.2.2.
3.4.1.4 Elongation

Elongation shall be a minimum of 200%. Test method is specified in 4.6.2.3.

3.4.1.5 Specific Gravity

The specific gravity values of the hose inner tube shall not exceed 2.155 apparent and 2.190 relative. The test method is
specified in 4.6.2.4.

3.4.2 Hose Assembly

The hose, complete with reinforcement, fluid barrier, cover and assembled with end fittings, shall meet the following
performance requirements:

3.4.21 Proof Pressure

The hose assembly shall withstand the proof pressure listed in Table 2 without malfunction or leakage. The test method
is specified in 4.6.3.
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3.4.2.2 Elongation an

d Contraction

The hose assembly shall not change in length by more than 2% in 10 in (250 mm) of hose length, when subjected to the
maximum operating pressure in Table 2 for a minimum of 5 min. The test method is specified in 4.6.4.

3.4.2.3

Volumetric Expansion

The volumetric expansion of the hose assemblies shall not exceed the limits specified in Table 2. The test method is

specified in 4.6.5.

3.4.24 Leakage
The hose assembly sh
temperature burst pres
burst is required.
3425 Room Temp

The hose assemblies s
3. The test method is sp

3.4.2.6

The hose assembly shg
The test method is spec
3.4.2.7 Thermal Shog
The hose assemblies s

temperature burst presg
54 to +135 °C). The tes

ure. The test method is specified in 4.6.6. For -16 size only 66% of min

ature Burst Pressure

all not leak nor burst at any pressure below the room temperature burst
ecified in 4.6.7.1.

High Temperature Burst Pressure

Il not leak nor burst at any pressure below the;high temperature burst va
fied in 4.6.7.2.

k
nall not leak nor show any evidenee of malfunction when subjected to the

ure, after being thermally shocked by rapidly increasing hose temperatur,
t method is specified in 4.6.8:

f 70% of minimum room
mum room temperature

value specified in Table

ue specified in Table 3.

Table 3 proof and high
e from -65 to +275 °F (-

TABLE 3 - PRESSURE REQUIREMENTS OF HOSE ASSEMBLIES

Operating Proof Burst Burst Pressure
Pressure Pressure Pressure High Temp.
Min Min Room Temp. Min
Min
5080 psi 10,160 psi 20,320 psi 15,240 psi

(35,000 kPa) (70,000 kPa) (140,000 kPa) (105,000 kPa)

3.4.2.8 Standard and Torsion - Impulse

The hose assemblies shall be capable of withstanding 300,000 impulse cycles including torsion for the last 50,000 cycles
when tested in accordance with 4.6.9. Any hose or fitting leakage, hose burst, fitting blowoff, or any other evidence of
malfunction during the test shall constitute failure.

3.4.2.9 Assembly Flexibility

The hose assembly shall not leak nor show any evidence of malfunction when subjected to the Table 3 proof pressure
after 400,000 flexure cycles. The test method is specified in 4.6.10.

3.4.2.10 Stress Degradation (Air Leakage)
The air leakage rate from the hose and two end fittings (not including “B” nuts) when held at the Table 3 operating

pressure after completion of the stress degradation test shall not exceed 4.0 cc/in/min (1.57 cc/cm/min). The test method
is specified in 4.6.11.
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3.4.2.11 Vibration

The hose assembly shall withstand vibration testing without leakage or other malfunction. The test method is specified in
4.6.12.

3.4.2.12 Repetitive Assembly Torque
The beam seal fitting shall withstand the repetitive torque values specified in AS85720, and flareless fittings per ARP908,
without failure or leakage. There shall be no leakage or other malfunction of the fitting nut and interface connection

during the specified pressure test. The test method is specified in 4.6.13.

3.4.2.13 Fitting Continuity

A resistance of 10 mQ maximum is permissible at each connection. The test method is specified ir|1 4.6.14.
3.4.2.14 Hose Assemily Electrical Conductivity

The hose assembly sha]l conduct a direct current equal to 900 yA minimum to 10,000 ‘pA maximum with a test potential of
1000 V DC. The test mgthod is specified in 4.6.15.

3.4.2.15 Push/Pull Test

The hose assembly shgll not leak nor show any evidence of malfunctionnwhen subjected to the push/pull test specified in
4.6.16.

3.5 Screw Threads

Coupling nut threads shall be in accordance with AS8879:, Thread tolerance increase of 10% g&fter assembly or testing
shall not be cause for rgjection of the hose assembly.

3.6 Length
Tolerances on hose assembly lengths shall be-as follows:

a. *0.125in (3.2 mm) for lengths under 18 in (457 mm)

b. +0.250 in (6.4 mm) for lengths-frem 18 to 36 in (457 mm to 914 mm) exclusive

c. 0.500 in (12.7 mm] for léngths from 36 to 50 in (914 to 1270 mm) exclusive

d. £1% for lengths of 9012 70-mm)-and-ever

3.7 Part Numbering and Interchangeable Parts

All parts having the same SAE or manufacturer's part number shall be functionally and dimensionally interchangeable.
The item identification and part number requirement of ASME-Y14.100 shall govern the manufacturer’s part numbers and
changes thereto.

3.8 Identification of Product

Assemblies and parts shall be marked for identification in accordance with 3.8.1 and 3.8.2.
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3.8.1  Fittings

The manufacturer's name or trademark shall be permanently marked on all end fittings.

3.8.2 Assembly

A permanent marking shall be on a stainless steel (CRES) band not over 1 in wide or on the collar and the marking

method shall be in accordance with AS478.

If a band is used, it shall be located over the collar. The band shall be so

designed to remain tight on the collar, to prevent relative motion and of sufficient strength to prevent removal by hand.
The band shall be covered with transparent polyolefin shrink sleeve, per AS1073, Code A and extend beyond the edges
of the band by approximately 0.125 in (12.5 cm). The band shall have the following information:

rer’'s name or trademark, and assembly specification number AS5951

nufacturer's assembly part number
5080 psi (35,000 kPa) (maximum)

ire 275 °F (135 °C)

bly manufacture expressed in terms of month andyyear

s CAGE code number (required only when ‘hose manufacturer owners
ufacturer)

per AS1055, type and class (when-applicable)

n as required

a. Assembly manufact
b. CAGE code and mg
c. Operating pressure
d. Operating temperat
e. Pressure test symbol “PT”
f. Date of hose assem
g. Hose manufacturer
hose assembly man
h. Fire resistance type
i. Additional informatid
3.8.3 Workmanship

The hose assembly, in
surfaces shall be free fi

cluding all parts,-shall be constructed and finished in a thoroughly wg
om burrs. All sealing surfaces shall be smooth, except that annular tool

maximum per ASME B46.1 will be acteptable.

3.8.4 Dimensions ang

All pertinent dimensiong

Tolerance

, telerances, materials and processing document numbers where interchg

hip is different than the

rkmanlike manner. All
marks up to 100 pin Ra

ngeability, operation, or

performance of the hosd

3.8.5 Cleaning

Qeenmhly may he s\ﬁ’nr\fnd’ shall he Qpn(‘ifind on-all rlrawinge

All hose assemblies shall be free from oil, grease, dirt, or other foreign materials both internally and externally. Unless
otherwise specified, hose assemblies shall be cleaned to Class 0 of AS611, using approved alkaline cleaners only. Do
not use chlorinated solvents.
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4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility 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. Except as otherwise specified, the supplier may utilize his own facilities or
any commercial laboratory acceptable to the procuring activity. The procuring activity reserves the right to perform any of
the inspections set forth in the specification, where such inspections are deemed necessary to assure supplies and
services conform to prescribed requirements.

4.2 Classification of Inspection

The examining and testing of hose assemblies shall be classified as:

a. Qualification inspections (4.3)

b. Quality conformance inspections (4.4)
4.3 Qualification Inspgctions

4.3.1 Qualification Tept Samples

Test samples shall congist of the number of samples and lengths specified in Table 4 and tested|as specified in Table 5.
All specimens for each hose size are required for qualification each ofrthe methods of end fitting attachment and for each
method of end fitting construction, machined and forged shapes Simultaneous qualification ofl two (flareless or beam
seal) types of end fittifgs may be accomplished by having different fittings on each end of the hoses. If a supplier
qualifies one end style [and at a later date desires to qualifi.'others, two hose assemblies of each size and type to be

qualified shall be subjected to the tests specified in 4.5.1.

TABLE 4 - LENGTH OF HOSE ASSEMBLIES IN INCHES FOR TEST

Twelve Assys One Assy for One Assy for  Three Agsys Ten Assys

Hose  Two Assys for Impulse Push Pull Conductivity  for Vibration for
Size for Flex Test 11/ 5] 12/ 13/ "/ Other Test
in mm in mm in mm in mm in mm in mm
04 20 508 12 305 13 330 13 330 10 254 18 457
06 27 686 15 381 15 381 13 330 16 406 18 457
08 30 762 18 457 18 457 13 330 20 508 18 457
10 34 864 21 533 21 533 13 330 25 635 18 457

12 39 991 | -25(18)/4/ 635(457)/4/ 24 610 13 330 30 [762 18 457
16 47 1194|47(31)/4/ 1194 (787)/4 28 711 13 330 47 1194 18 457

NOTES: /1/ The six test specimens required for the impulse (4.6.9) and three specimens for the vibration test
(para. 4.6.13) shall have straight end fittings on one end, and a 90° elbow end fitting on the other
end. All remaining samples shall have straight-to-straight end fittings.

/2] The length shown is the free hose length. The free hose length is the assembly length minus two
straight fitting length measured from the gage point to the hose end of the collar.

/3/ 13 in (330 mm) of hose with one fitting.
/4/ Reduced assembly length if testing is performed with a 90° bend.

/5/ Only six assemblies required for -16.
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4.3.2 Qualification Test Sequence

Test sequence and procedure shall be as specified in Table 5 and if applicable 4.5.1.

TABLE 5 - QUALIFICATION TEST SCHEDULE

PTFE
Tube

Sample 1,2 13/ 13/ 13/

No. nri2 34 5 6

131
7.8

13/ 131 13/
9,10 11,12 13,14

131
15,16

131
17,18

131
19,20

13/
21,22

13/
23

13/

13/
25,26,27

13/
28,29

13/
30,31,32

Examination o
of Product

Proof
Pressure

Tube Roll

Tensile
Strength

Elongation

o[o| o|o|l o

Specific

Gravity

Examination [e] (o} o
of Product

Proof

oo

Elongation
and
Contraction

Volumetric (0] (o]
Expansion

Leakage

Thermal
Shock

Oil Aging o (0]

Air Aging

uv
Resistance
(-08 Size Only)

Std Impulse -
Unaged

Std Impulse -
Air Aged

Std Impulse -
Oil Aged

Torsion
Impulse —
Unaged

Torsion
Impulse - Air
Aged

Torsion
Impulse - Oil
Aged

Assembly [e]
Flexibility

Room (e}
Temperature
Burst

High 0
Temperature
Burst

Stress
Degradation

Vibration

Repeated o
Assembly
Torque

Electrical
Conductivity

Fitting
Continuity

Push Pull

Fire Test
(as required)

11/ Tube only.

/2/ Production lot records may be u: to-verifyconformamce-to-tir
/3/ Samples 3 through 32 are hose assemblies.

etest:

e P HEtobe-bemgusedisam

tabtistredm

TiterT
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4.3.3 Test Report, Test Samples, and Data
The following data shall be available and submitted when requested:

a. Test Report: The test report shall include a report of all tests and outline description of the tests and conditions, as
listed in MIL-HDBK-831.

b. Test Samples: Test samples shall be retained for one year after completion of the qualification test.

c. Drawings: Three sets of assembly and subassembly shall have a cut-away section showing all details in their normal
assembly position and shall identify all details and subassemblies.

NOTE: Log sheets and-recarded test data shall remain on file at the source test fa(‘ilify and are not to be sent to the
qualifying activity unless specifically requested.

4.3.4 Qualification Ingpection Methods
Qualification inspection fnethods shall consist of all the examinations and tests specifiéd-under 4.6.
4.4  Quality Conformahce Inspections

Quality conformance ingpections shall consist of the following tests:
a. Individual tests (see4.4.1) (100% inspection)

b. Sampling tests (seel4.4.2)

c. Periodic control tesfs (see 4.4.3)

4.4.1 Individual Tests
Each hose assembly shgll be subjected to the following tests:
a. Examination of product (see 4.6.1)

b. Proof pressure test [see 4.6.3)

NOTE: Production samples thatiare proof pressure tested with water should be air dried prior tp capping (see cleaning
requirements in|3.8,5)

442 Sampling Tests

The following inspections and tests shall be performed on eight hose assemblies with straight fittings on each end,
selected at random from each inspection lot. Initially, an inspection lot shall be hose made from each of the first four
reinforcement setups for the construction of each dash size. After successfully testing four consecutive reinforcement
setups (lots), an inspection lot shall consist of no more than 3000 hose assemblies, all of one hose size, manufactured
under essentially the same conditions, but not necessarily during one continuous run. One hose assembly tested for
each lot of 375 hose assemblies is also permitted for protracted or small assembly runs.

a. Internal cleanliness (AS611, Class 0)
b. Leakage test (see 4.6.6)

c. Room temperature burst test (see 4.6.7.1)
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4.4.3 Periodic Control

Tests

The following inspections and tests shall be performed as indicated on eight hose assemblies manufactured from bulk
hose lengths selected at random from each inspection lot. The inspection lot shall consist of not more than 20,000 ft
(6096 m) of hose, all of one dash number size, and manufactured under essentially the same conditions, but not
necessarily during one continuous run. Two hose assemblies may be tested for each lot of 5000 ft (1524 m) of hose is

also permitted.

Impulse test (see 4.6.9a and 4.6.9b):

Elongation and contraction test (see 4.6.4) (Samples 1 through 4)

(unaged samples only; may have straight fittings

on both ends; at room

temperature, and may be terminated after completion of 300,000 cycles) (Samples 1 through 4).

a.
b.

c. Stress degradation
d. Electrical Conductivj

444 Rejection and R
Where one or more iten

4441 Resubmitted

est (see 4.6.11) (Samples 5 through 8)

ty Test (see 4.6.15) (Samples 5 through 8)

etest

s selected from a lot fails to meet the specifications, all.itéms in the lot sha

| ots

Once a lot (or part of & lot) has been rejected by a procuring activity (government or industry

resubmitted for tests, fu
lot, shall be furnished in

4.4.5 Inspection Proc
All inspection plans sha
4.4.6 Destructive Tes

Prior to testing, a letter |
(4.4.2 and 4.4.3).

4.5 Test Conditions

4.5.1 Additional Fittin

Il particulars concerning the cause of rejection, and the action taken to ¢
writing by the supplier.

edures
| be single sample plans with anaccept number of zero.
Sample

D” shall be permanently marked on each end fitting of those assemblies u

) End.Designs

Il be rejected.

), and before it can be
brrect the defects in the

sed for destructive tests

| is desired for the other

If test samples use one

fypn of standard fiHing (flarnln:ey or heam anl), and qllﬂ“fi{"ﬂﬁ{'\h approv.

type(s), two additional hose assemblies with the other type(s) of fitting end and size to be qualified shall be subjected to
the following tests in the sequence indicated:

a.

Examination of product (see 4.6.1)

b. Proof pressure test (see 4.6.3)

c. Leakage test (see 4

6.6)

d. Repetitive assembly torque test (see 4.6.13)

e.

Room temperature burst pressure test (see 4.6.7.1)
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45.2
45.2.1
Unless otherwise specif

4522 Oil Aging

Preparation of Samples

Sample Lengths

ied, the length of sample assemblies shall be in accordance with Table 4.

In all the tests using oil-aged samples, the hose assemblies shall be fully preconditioned in “Low Density” AS1241 Type
IV fire resistant fluid. Preconditioning shall be done in two phases:

a.
pressure. While m
8 to 10 min and the
repeated for a total
b. After completing ite
at 275 °F (135 °C) i
45.2.3 Air Aging

Air aged samples shall e kept in air at a temperature of 275 °F (135 °C) for 168 h.

45.24 Unaged Sam

Unaged assemblies shg

4525 U.V. Exposur
The test chamber conta
conditions of this test to
distance between the xq
is reached.

NOTE: Most sources ¢
replacement for
samples may b

be followed for the replacement and the rotation of the xenon arc.

The ultraviolet light shal

allowed to air dry for the remainder of 1 h. This sequence of immersig
f not less than 50 times.

air for 168 h.

les

Il be as manufactured.
b Apparatus

ns a device composed of a xenon arc with a quartz/borosilicate filtering w

be respected. Install the hose assembly such as it will facing the xenon Ig
non lamp and the hose assembly is not important while the defined irradi

f ultraviolet rays-have a limited lifetime after which the intensity of th
the xenon afc;\its rotation and a repositioning of test samples may be n
b uniformly~exposed to UV rays and to temperature. The manufacturer's

have a wavelength of 270 to 400 nm.

The hose assemblies shall be filled with AS1241 hydraulic fluid, and then shall be pressurized to Table 2 operating

mmersed in AS1241 for
h and air drying shall be

(a), the filled hose assembly shall then be pressurized to Table-2 operating pressure and aged

hich allow the insulation
mp (see Figure 2). The
hnce at the sample level

eir rays decreases. A
ecessary so that all the
recommendations shall

The maximum temperature of the sample, measured at the Black Standard Thermometer, shall be regulated at 175 °F

+10 °F (80 °C 5 °C).

The relative humidity in the chamber shall be regulated at 30 to 80%.

Preconditioning: Prior to testing, the hose assemblies shall be air aged.

Procedure: Place the test device in the chamber and expose it to the effects of the source of radiation, temperature and
humidity. Time of exposure shall be 2054 hours with an irradiance level of radiation of 136 W/m?® between 300 to 400 nm.
The samples shall be submitted to a water spray cycle to simulate combined effects of UV light and rain. This spray cycle
will be of 18 minutes spray every 102 minutes of exposure during all the test time exposure.

Submit the hose assembly to the room temperature burst to check resistance.
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4526 Corrosion Co

A salt spray test accord
minimum of 56 days (th
then the storage in an g
days).

453 TestFluids

Unless otherwise speci
water. Where a high te

Unless otherwise specif
455 Temperature M

Unless otherwise specif]

otherwise specified, all temperatures'shall have a tolerance of +15 °F, -5 °F (+9 °C, -2 °C).

456 End Connection

;

454 Pressure Measurement

Side view

Top view

Rotating rack

Samnple with

straight end fittings

T P
FIGURE 2 - UV TEST SETUP

nditioning

e RTCA procedure, i.e. the exposition to the salt fog for a period of a m
mbient temperature for a minimum of 48 hours for\drying, must be repeg

ed, the pressure test fluid shall be hydraulic oil conforming to MIL-PRF-5
perature test fluid is required, the d¢est fluid shall be MIL-PRF-83282 hydrg

ed, all pressures shallshave a tolerance of -0%, +5%.
pasurements

ed, temperature measurements shall be taken within 6 in of hose assem

S

ng to RTCA/DO-160D, Section 14 shall be performedwith four test assemnblies of each size for a

nimum of 48 hours and
ted in order to reach 56

506, MIL-PRF-87257, or
ulic fluid.

blies under test. Unless

Except as otherwise n

ed, eacit ose end shattbe connected 1o a mate fittngend M accorda

ce with 3.3.5 and shall

have an installation torque range as specified in ARP908 or male end fitting per AS85720/1 with installation torques per
AS85720. For qualification testing, a double tightening method shall be used. It shall consist of the following steps:

[ ]
[ ]
e Tighten again to the
4.6

4.6.1

Tighten to the specified torque values

Loosen one turn, without disconnecting

original value

Inspection Methods

Examination of Product
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46.1.1 Inner Tube (PTFE)

Each length of tubing shall be examined to determine conformance to this document 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 document with respect to material, size
and workmanship.

4.6.2 Tube Tests

46.2.1 Tube Roll and_Proof Pressure Test

Each length of tubing shall be subjected to a tube roll and proof pressure test in accordance with|AS2078. The flattening
gap, rounding gap, and proof pressure shall be as specified for 3000 psi and higher., (The tegt media shall be air or
nitrogen.
4.6.2.2 Tensile Strength
The test samples from dach lot of tube shall be subjected to tensile strengthtests in accordance wjith AS2078.
4.6.2.3 Elongation
The test samples from dach lot of tube shall be subjected to the elongation tests in accordance with AS2078.
4.6.2.4 Specific Gravity of the Tube

The test samples from dach heat lot of tube shall be subjeeted to the specific gravity tests.

4.6.2.4.1  Apparent Specific Gravity

Apparent specific gravity shall be determinediintaccordance with AS2078. When test samples arg prepared from braided
hose, the braid impression must be remoyed prior to testing.

4.6.2.4.2 Relative Spgcific Gravity
Relative specific gravity|shall be-determined in accordance with AS2078.

4.6.3 Proof Pressure [Test

All hose assemblies shall be pressure tested to the values specified in Table 3 in accordance with AS2078.

4.6.4 Elongation and Contraction Test

Two hose assemblies of each size shall be subjected to the elongation and contraction test in accordance with AS2078.
4.6.5 Volumetric Expansion Test

Two hose assembly of each size shall be subjected to the volumetric expansion test in accordance with AS2078.

4.6.6 Leakage Test

Two hose assemblies of each size shall be subjected to the leakage test in accordance with AS2078. For -16 size only,
the assemblies shall be subjected to 66% of the minimum room temperature burst pressure, as shown in Table 3.
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4.6.7 Burst Tests
4.6.7.1 Room Temperature Burst Pressure Test

One oil aged hose assembly of each size and two ultraviolet light exposed hose assemblies for -8 size shall be subjected
to room temperature burst pressure test in accordance with AS2078. The assembly shall be observed throughout the test
and the type of failure and the pressure when failure occurred shall be recorded.

4.6.7.2

High Temperature Burst Pressure Test

One oil aged hose assembly of each size shall be subjected to the high temperature burst pressure test in accordance
with AS2078 except high temperature shall be 275 °F (135 °C). The assembly shall be observed throughout the test and

the type of failure and th

e pressure when failure occurred shall be recorded

4.6.8 Thermal Shock

Two hose assemblies
assembly shall be air ag

46.9 Standardand T

Test

bf each size shall be subjected to the thermal shock test incaccordar
ed and one shall be unaged.

brsion-Impulse Test

Impulse testing shall be
equipment shall confor

performed as follows on six straight-to-90° elbow-hose assemblies of eac
to ARP603 and AIR1228.

ce with AS2078. One

h size. The impulse test

in Figure 3 with a bend
ent in a 90° shape at a

j in ARP603 with peak
cur at a rate of 70 cpm
| aged and one unaged

a. The test assemblieg shall be connected to rigid supports and bent in a U-shape as illustrated
radius at the apex of the bend as specified in Table 2, exceptithat sizes -12 and -16 may be &
reduced length to rdduce fluid volume as noted in Table 4:

b. Two air aged, two [oil aged and two unaged samples shall be impulse tested as specifie
pressures of 150% [of operating pressure measured at the inlet manifold. Impulsing shall og
110 cpm for a minimum of 300,000 cycles. Forqualification tests only, one air aged, one o
sample shall be continued until failure occurs or 450,000 cycles is attained.

The sequence and dluration of impulse testing and temperatures used are shown in Table 6.
TABLE 6.5SEQUENCE AND DURATION OF IMPULSE TESTING
Number-of Cycles
Sequence (%) Number of Cycles Temperature
1 55 165,000 Maximum (275 °F) (135 °C)
2 30 90,000 Room
3 5 15,000 Minimum (-40 °F) (-40 °C)
4 10 30,000 Maximum
5 - Beyond 300,000 Room
c. Two air aged, two oil aged and two unaged samples shall be impulse tested as specified in ARP603 with peak

pressures of 150% of operating pressure measured at the inlet manifold. Impulsing shall occur at a rate of 70 cpm
110 cpm for a minimum of 300,000 cycles. During cycles 250,000 through 300,000, the straight end of the assembly
shall be rotation cycled +5° for sizes -04, -06, -08 and +2° for sizes -10 and -12 at 15 cpm. No rotation on size -16.
For qualification tests only, one air aged, one oil aged, and one unaged sample shall be continued until failure occurs
or 450,000 cycles is attained.

The test shall be run in such a manner that the hose assemblies shall temperature cycled a minimum of two times
with a minimum of 80% of the cycles at 275 °F.
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4.6.10 Assembly Flexibility Test

Two hose assemblies

PRESSURE SOURCE ——>» =

MINIMUM INSIDE
BEND RADIUS +10% /2/

A £10% 1/

/1] See Table 7
/2] See Table 2

FIGURE 3 - IMPULSE TEST<SETUP

f each size shall be mounted in thesassembly flexure test setup as illystrated in Figure 4 and

subjected to the flexure testing in accordance with AS2078.except the test temperature shall be 275 °F (135 °C).

4.6.11 Stress Degrada

Two hose assemblies g

ion Test

f each size shall be subjected to the stress degradation test in accordance with AS2078 except

that the assemblies shall be flushed with«solvent per MIL-PRF-680 in lieu of trichlorotrifluproethane and the test

temperature shall be 27

5 °F (135 °C).
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