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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the International
Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
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INTERNATIONAL STANDARD

ISO 10502:2012(E)

Aerospace — Hose assemblies in polytetrafluoroethylene
(PTFE) for use up to 232 °C and 10 500 kPa — Technical
specifications and requirements

1 Scope

This [International Standard specifies requirements for polytetrafluoroethylene (PTFE) hose agsemblies for
use in aircraft hydraulic, fuel and lubricating oil systems at temperatures between —55 °C (-6% %H) and 232 °C
(450 FF) for Class | assemblies and between —55 °C (-67 °F) and 135 °C (275 °F) for Class\\Passemblies, and
at nominal pressures up to 10 500 kPa (1 523 psi) (105 bar')). The hose assemblies are also suftable for use
within the same temperature and pressure limitations in aerospace pneumatic systems where sgme gaseous
diffugion through the wall of the PTFE liner is tolerated.

This |nternational Standard covers hose assemblies of the following classes:

— ¢lass I: hose assemblies with fitting of corrosion-resistant steel or titanium parts [232 °C (450 °F)];

q
|

The
syste
aree
for o

lass Il: hose assemblies with fitting of corrosion-resistant ste€l and aluminium parts [135
DN12 and larger.

nose assemblies specified in this International Standardare not intended for use in pneur
ms. In addition, it is intended that installations in whicty the limits specified in this Internatio]
kceeded, or in which the application is not covered specifically by this International Standard
ygen, be subject to the approval of the purchaser.

2

The following referenced documents (are indispensable for the application of this documen

refer:

ormative references

nces, only the edition cited applies. For undated references, the latest edition of the referenc

°C (275 °F)),

natic storage
nal Standard
| for example

t. For dated
ed document

(incldding any amendments) appliés:

ISO 2685, Aircraft — Envirenmental test procedure for airborne equipment — Resistange to fire in
designated fire zones

ISO p859-1, Sampling_procedures for inspection by attributes — Part 1: Sampling scheme§ indexed by
acceptance quality limit (AQL) for lot-by-lot inspection

ISO %855-3, Aerospace — MJ threads — Part 3: Limit dimensions for fittings for fluid systems

ISO 6772, Aérospace — Fluid systems — Impulse testing of hydraulic hose, tubing and fitting assemblies
ISO F258-PelrtetraftucrocthyterePH-EHubing-foracrospacc-applications—hMethodsFforthe-determination

of the density and relative density

ISO 8829-1:2009, Aerospace — Test methods for polytetrafluoroethylene (PTFE) inner-tube hose assemblies —

Part

1: Metallic (stainless steel) braid

1) 1

© 18O

bar = 100 kPa.
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3 Requirements

3.1 Qualification

Hose assemblies supplied in accordance with this International Standard shall be representative of products
which have been subjected to, and have successfully passed, the tests specified in this International Standard,
and which meet the requirements of this International Standard.

3.2 Materials

3.21 Gengfral
The hose agsemblies shall be uniform in quality and free from defects in material as is copsisten{ with
good manufacturing practice. They shall conform to the applicable specifications and requirements df this
International|Standard.
3.2.2 Metals
Corrosion-resistant steel shall be used for the hose; fittings shall be of corrosion=resistant steel, titanium, or
aluminium alloy suitably treated to resist corrosion when in storage or during normal service use. Metals|shall
conform to the applicable specifications given in Table 1 (or equivalent specifications; see Annex A).
Table 1 — Metals for use in hose assemblies
Material Nq.
Form Metal (see Annex A)
Austenitic, annealed or as-rolled, corrosion-resistant steel 1
Austenitic, annealed or as-rolled, heat-stabilized, corrosion-resistant steel 2and 3
Precipitation-hardening, corrosion-resistant steel; solution heat treated and
. o 2 4,5and 6
Bars and in artificially aged condition
forgings Titanium 6AI-4V 7 and 23
Aluminium alloy 2014 17
Aluminium alloy 2024 18
Aluminium alloy 6064 19 and 20
Austenitic, seamless or welded, annealed, corrosion-resistant steel 8
Austenitic, seamless or welded, stabilized, corrosion-resistant steel 9 and 10
Titanium_8Al-2,5V 11
Tubing
Titanium T40 24
Aluminium alloy 5052 21
Aluminium alloy 6061 22
Wire Austenitic, cold-drawn, corrosion-resistant steel 12, 13 and ¥

3.3 Construction

3.3.1

General

The hose assembly shall consist of

a) aseamless PTFE inner tube (see 3.3.2),

b) corrosio

c) aluminiu

n-resistant steel-wire reinforcement (see 3.3.3), and

m, corrosion-resistant steel or titanium end-fittings (see 3.3.4),

© 1SO 2012 — All rights reserved
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as required to meet the construction and performance requirements of this International Standard and as
required for its intended use.

3.3.2 Inner tube

The inner tube shall be of a seamless construction of virgin PTFE resin of uniform gauge; it shall have a
smooth bore 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.

3.3.3 Reinforcement

The teinforcement shall consist of corrosion-resistant steel wires conforming to the applicable, §pecifications
giverlin 3.2.2. The wires shall be arranged on the outside surface of the inner tube so as to_proVfide sufficient
strength to ensure compliance with the requirements of this International Standard.

Broke¢n or missing reinforcing wires or buckled wires more than 1,5 mm (0.06 in) above the outside diafneter surface
shall pe cause for rejection. Crossed-over reinforcing wires need not be cause for rejéection of the hose assembly.

3.3.4| Fittings

3.3.4{1 General

It shall be proven that all fittings comply with the requirements’ ¢f this International Standand. The hose
attachment fitting may be of a permanent or of a reusable design.

Unlegs otherwise specified by the purchaser, the hose assembly end fittings shall have 24° conefittings.

3.3.4{2 Insert fittings

Insert fittings shall be manufactured in one pi€ge wherever possible. Those constructed of more than one
piecq shall have either welded joints using butt-weld or lap-weld design, or braze joints using lap-lbraze design,
fabrigated from annealed corrosion-resistant steel, titanium or aluminium alloy tubing. Welded jand redrawn
tubing (materials No. 8 and No. 9; see Anhex A) may be used for corrosion-resistant steel.

3.4 |Inner tube requirements

3.4.1| Density and relative-density

The relative density of the hose inner tube shall not exceed 2,210 g/cm3 (0.079 8 Ib/in3) when tested ih accordance
with IBO 7258, eithef-method A or method B (as specified in ISO 8829-1). The density shall not exceefl 2,155 g/cm3
(0.07F 9 Ib/in3)when tested in accordance with ISO 7258, method C (as specified in ISO 8829-1).

3.4.2| Tensile strength

Whe £ ol al Hh 1M 009
MMiCotCuUu I aovlurudriveo willt 1o\ U004

shall be at least 15,1 N/mm?2 (2 190 psi)?2).

2—the Iung;tud;nal tensite Otlclluth for-atsizes of tubes

(<o)

1-200N00Q A4
T ZOU I,

When tested in accordance with ISO 8829-1, the transverse tensile strength for sizes DN16 and larger shall be
at least 12,4 N/mm?2 (1 798 psi); for sizes under DN16, the transverse strength need not be tested.

3.4.3 Elongation

When tested in accordance with ISO 8829-1, the elongation shall be at least 200 %.

2) 1 N/mm?2=1MPa.
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3.4.4 Tube

roll

The tube shall not leak, split, burst or show any signs of malfunction, when tested through the sequence
specified in ISO 8829-1.

3.4.5 Tube

proof pressure

After being subjected to the tube roll test sequence (see 3.4.4), the tube, without reinforcing wires, shall not
leak, burst or show any signs of malfunction, when tested as specified in ISO 8829-1.

3.4.6 Elect

When tested

a) 10 pA fdr sizes DNOS to DN12 (incl.), or

b) 20 pA fdr sizes DN16 and over.

3.5 Hose

3.5.1 Dimephsional requirements

The hose as

rical conductivity

in accordance with ISO 8829-1:2009, 4.4, the electrical current shall be greater than oreqdal to

sembly dimensions, except for length, shall be as specified imFigure 1 and Table 2.

a  Width acr

Dss corners of nut and socket hexagon may exceed the values given for Ds (see footnote b of Table 2).

Figure 1 — Hose and fitting dimensions

© 1SO 2012 — All rights reserved
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Table 2 — Hose and fitting dimensions (see Figure 1)

ISO 10502:2012(E)

Dimensions in millimetres (inches)

Hose (braided Fittin R
I(;I:ssre‘ Hose Insid ( ) Insid gO tsid A;:Z::l: Wall thickness of | Number
- size nsidge i i nside utside inner tube of braids
size diameter Outside diameter diameter? | diameter® length
dh Dn df Ds I )
(nom.) min. min. max. min. max. max. min. max.
23 5,8 6,8 2 12,7 31,8
-03 DNO5 (0.091) (0.228) | (0.268) (0.079) (0.500) (1.252)
-0 4.4 77 95 3.4 14,2 318
PN 0.173) | (0.303) | (0.374) (0.134) (0.559) (1.252) 0,89 9
-ob DNOS 5,8 9,3 10,6 4,9 16 34,3 (0.035) |~(0:047)
(0.228) (0.366) | (0.417) (0.193) (0.630) (1.350)
s 7,6 10,9 12,7 6,5 18 37
06 | DN10 | 5500) | (0.429) | (0.500) | (0.256) (0.709) (1.457) !
08 | DN12 9.9 13,9 15,6 8,5 21,4 44 097 | 127
(0.390) (0.547) | (0.614) (0.335) (0.843) (1.732) (0.038) | (0.050)
4 DN16 12,3 16,3 20,3 1 26 49
(0.484) (0.642) | (0.799) (0.433) (1.024) (1.930)
4 DN20 15,6 19,5 23,0 13,8 30 55,1 1,07 1,37
T (0.614) (0.768) | (0.906) (0.543) (1189 (2.169) (0.042) | (0.054)
4 DN25 21,6 27,4 29,0 19,7 3846 65
(0.850) (1.079) (1.142) (0.776) (1:620) (2.559)
2 DN32 28 33,7 35,3 254 50,8 66,1 1,14 1,45 2
(1.102) (1.327) | (1.390) (1.000) (2.000) (2.600) (0.045) | (0.057)
24 DN40 34,1 41,6 43,3 31,7 58 68,1 1,65 1,96
(1.343) (1.638) | (1.705) (1:248) (2.283) (2.681) (0.065) | (0.077)
a Minimum inside diameter through the elbow area may be\0,8 mm (0.031 in) less than the values given for ds.
b [Vidth across corners of nut and socket hexagon mayexceed the values given for Ds.

3.5.2

Hose assemblies shall comply-with the physical and linear density (weight) requirements; refer t

Physical requirements

dash|size as specified in Table'3.

3.5.3

Whe

Bore check

bent to the_dppropriate minimum bend radius as specified in Table 3, the hose assembly
the fiee passage'of a solid rigid sphere throughout its length. The diameter of the sphere sha
the appropriate ' minimum internal diameter of the end fittings as specified in Table 2. For elbow

footnptea to Table 2.

D the relative

shall permit
| be 90 % of
fittings, see

© 1SO 2012 — All rights reserved
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Table 3 — Physical requirements of hose assemblies and linear density (weight) of hose

Effusion
H Maxi o ; Bend Volu- £t
ose aximum pera N N after .
dash Hose h ti Proof Burst radius at metric Effusi t Negative
as X ose ing urst pressure L usion stress
. size N pressure inside of expan- pressure
size weight? pressure : degra-
bend sion g
dation
(nom.) min. min. max. (per 1/2 h) (per min)
Room High
temp. temp.
kg/m kPa kPa kPa kPa mm ml/m mi/m ml/m kPa
(Ib/in) (psi) (psi) (psi) (psi) (in) (cm3/in) (cm3/ft) (cm3/in) (inHg)
.03 DNd5 0,089 10 500 21000 83000 48 000 50 11 13 394 95
(0.005) (1 500) (3000) (12000) | (7 000) (1.97) (0.028) (4.0) (10.0) (48)
04 pNds 0,129 10 500 21000 83000 48 000 50 11 13 315 95
(1 (0.007) (1 500) (3000) (12000) | (7 000) (1.97) (0.028) (4.0) (8.0) (48)
.05 DNJS 0,147 10 500 21000 69 000 45000 50 1,6 16 316 95
(0.008) (1 500) (3000) (10 000) | (6500) (1.97) (0.041) (4.9) (80) (48)
.06 DNl 0,183 10 500 21000 62 000 45000 100 - 16 315 95
(0.010) (1 500) (3000) (9000) | (6500) (3.94) 4.9 (8.0) (48)
.08 DN12 0,235 10 500 21000 56 000 41000 120 _ 16 158 95
(0.013) (1 500) (3000) (8100) | (6000) (4.72) (4.9) (4.0) (48)
10 DNAl6 0,305 10 500 21000 48 000 38 000 140 . 16 79 95
(0.017) (1 500) (3000) (7 000) | (5500) (5.51) 4.9) (2.0) (48)
12 oNZo 0,486 7000 14 000 34000 24000 165 ) 20 79 710
1 (0.027) (1000) (2 000) (5000) (3500) (6.50) 6.1) (2.0) 41)
16 DNJS 0,863 8750 17 500 34 000 24000 190 _ 26 79 g0
(0.048) (1 250) (2 500) (5000) | (3500) (7.48) (7.9) (2.0) (15)
20 DN32 1,110 7000 14 000 27 5000 | 21000 280 o 26 79 35
(0.062) (1 000) (2.000) (4 000) (3000) (11.02) (7.9) (2.0) (10)
24 DN4o 1,500 7000 14 000 27 500 21000 355 . 26 79 30
1 (0.084) (1 000) (2 000) (4 000) (3000) (13.98) (7.9) (2.0) ®)

a Hose Weigtlt shall be determined on a minimum length of 300 mm.

3.6 Screw threads

Unless othery
tolerance of |

3.7 Lengt
Tolerances g
— 4318 m
— 16,35m

vise specified (see 3.3.4), fitting threads shall be in accordance with ISO 5855-3. A 10 % increase(in the
ne fitting thread of the nut following proof testing need not be cause for rejection of the hose assgmbly.

h tolerances

n hose assembly lengths shall be as follows:

M (0.125%0Y for lengths < 457,2 mm (18 in);

IM-(0:250 in) for lengths > 457,2 mm (18 in) and < 914,4 mm (36 in);

— £12,7 mm (0.500 in) for lengths > 914,4 (36 in) and < 1 270 mm (50 in);

— 254 m

3.8 Partn

m (1.0 in) for lengths > 1 270 mm (50 in).

umbering of interchangeable parts

All parts complying with this International Standard and having the same manufacturer’s or standard part

number shall

be functionally and dimensionally interchangeable.

© 1SO 2012 — All rights reserved
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3.9

3.91

ISO 10502:2012(E)

Identification of products

General

The hose assembly and its component parts shall be permanently marked.

3.9.2

Fittings

The hose manufacturer’s name or trade mark shall be permanently marked on one element of all end fittings.

3.9.3
A pe
hose
the h

a) {

—Hose assembly

manent marking shall be applied on a fitting or on a permanent band or bands securely-at
Bands shall be no wider than 25 mm (0.98 in) and shall not impair the flexibility of the pe
bse. Unless otherwise specified, the marking on the fitting or band shall include the|following

he assembly manufacturer’s name or trade mark, and the number of this Internatiohal Standard (i.¢

b)

g f
3.10

3.10.

The |
All sU

3.10.

All p
asse

3.10.

All hg

e complete hose assembly part number;

e nominal pressure, “10 500 kPa (1 523 psi)” or as applicable accotding to Table 3;

e operating temperature, “232 °C (450 °F)” or “135 °C (275 °F)%(as applicable), if required;
e pressure test symbol, “PT”;

e date of manufacture of the hose assembly, expressed in terms of month and year, or the b

re resistance type according to ISO 2685 (as applicable).
Workmanship

1 General

ose assembly, including all patts,‘shall be constructed and finished in a thoroughly workma
rfaces shall be free from burrs and sharp edges.

P Dimensions and tolerances

ertinent dimensions and tolerances, where interchangeability, operation or performance
mbly may be affected, shall be specified on all drawings.

B Cleaning

se’assemblies shall be free from oil, grease, dirt, moisture, cleaning solvents and other forei

ached to the
rformance of
information:

. 1SO 10502);

atch number;

nlike manner.

of the hose

gn materials,

both

nternally and externally.

Hose assemblies shall be inspected as follows when properly cleaned.

a) Visually inspect hose assembly ends for installation of plug or cap at fitting. Both ends should be firmly
capped. An uncovered fitting nipple end shall be cause for rejection.

b) Remove caps or plugs, place a light source at one end of the hose assembly and visually examine the
hose assembly, without magnification, from the opposite end. Qil, grease, dirt, moisture or any other
foreign materials shall be cause for rejection.

© 18O
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3.11 Hose assembly — Test and performance requirements

3.11.1 Proof pressure

When tested in accordance with ISO 8829-1, each hose assembly shall withstand the proof pressure specified
in Table 3 for a minimum of 2 min without malfunction or leakage.

3.11.2 Elongation and contraction

When two test specimens of the sample hose assemblies are tested in accordance with ISO 8829-1, there shall
be no change in length of more than +2 % in a 250 mm (9.84 in) gauge length.

3.11.3 Volumetric expansion

When two tgst specimens of the sample hose assemblies are tested in accordance with ISO8829-1, the
volumetric expansion shall not exceed the limits specified in Table 3.

3.11.4 Pneumatic effusion

When two tept specimens of the sample hose assemblies are tested in accordance 'with ISO 8829-1, thqg total
rate of effusipn shall not exceed that specified in Table 3.

3.11.5 Pneumatic surge

When two tept specimens of the sample hose assemblies are tested in accordance with ISO 8829-1, thelinner
tubes of the fest specimens shall not collapse or show signs of degradation.

3.11.6 Fuel resistance

When two test specimens of the sample hose assemblies are tested in accordance with ISO 8829-1, they|shall
not leak or show signs of degradation.

3.11.7 Impujse

3.11.7.1 Prelconditioning

Six sample hose assemblies withya 90° elbow fitting on one end of the hose and a straight fitting oh the
other end of the hose shall beitested. If approval is being sought for both the bent-tube and the forged-¢lbow
configuratior]s, then half of the)samples (i.e. three specimens) shall use the bent elbows, while the other half of
the samples [shall have thedforged elbows.

Two test spefimensshall be oil aged, two air aged, and two unaged (see 4.5.6).

3.11.7.2 Pr0|cedure

Subject the sample hose assemblies at room temperature to the proof pressure specified in Table 3 for a
minimum of 5 min. Then test them in accordance with ISO 8829-1, except that sizes DN25, DN32 and DN40
shall be tested straight, without bending.

3.11.7.3 Requirements

When tested for 100 000 cycles of impulse testing, the sample hose assemblies shall comply with the test
requirements without any signs of leakage [see also item h) in Clause 6].

3.11.8 Stress degradation

When two test specimens of the sample hose assemblies are tested in accordance with ISO 8829-1, the
average rate of effusion shall not exceed that specified in Table 3.

8 © 1S0 2012 — All rights reserved
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3.11.9 Low-temperature flexing

When three test specimens of the sample hose assemblies are tested in accordance with ISO 8829-1, they

shall

not show signs of damage after flexing.

3.11.10 Leakage

When two test specimens of the sample hose assemblies are tested in accordance with ISO 8829-1, there shall
be no leakage.

3.11.11 Corrosion

Two
The
andi
shall
teste

3.11.

3.11.

Two

asse
the €|
nuts

tightd
insta
test t

3.11.

st specimens of the sample hose assemblies shall be tested in accordance with the followir

%ssembly shall be mounted in a vertical position, pressurized to the operating pressure)givd

mmersed in a (2,5 + 0,1) % NaCl solution for 5 min then hot air dried at 60 °C (140 °F) fof 25 m|
be repeated for a total of 172 h. Following completion, one assembly shall bg ‘room-temp
 in accordance with 3.11.13 and one assembly high-temperature burst tested.in-accordancs

12 Repeated installation

12.1 Procedure

est specimens of the sample hose assemblies shall be tested as follows. Screw end fitt
mblies to appropriate union adaptors eight times using system fluid or an equivalent lubrig
ght cycles shall include the complete removal of the hose fitting from the manifold union. 1
o the torques specified in the applicable fitting spegification; test one half of the sample to
ning torque and test the other half to the maximum tightening torque. Following the first, four|
lation, carry out proof pressure tests in accordance with 3.11.1. Following the eighth installat
e hose fittings with air or nitrogen gas for 5-min at the nominal operating pressure.

12.2 Requirements

The assembly end fittings shall show no-signs of leakage, galling or other malfunction.

3.11.

Whe
not I

3.11.

Whe
not I

13 Burst pressure at room.temperature

h two test specimens.of the sample hose assemblies are tested in accordance with ISO 8829
ak or burst at any-pressure below the burst pressure at the room temperature specified in T

14 Burst pressure at high temperature

h two test.specimens of the sample hose assemblies are tested in accordance with ISO 8829
ak or\burst at any pressure below the high-temperature burst value specified in Table 3.

g procedure.
n in Table 3,
in. This cycle
erature burst
with 3.11.14.

ngs on hose
ant. Each of
[ighten fitting
the minimum
th and eighth
on, pressure

-1, they shall
able 3.

-1, they shall

3.11.

t5-Vacuum

When three test specimens of the sample hose assemblies are tested in accordance with ISO 8829-1, the hose
shall not collapse or buckle. After completion of the test, a spherical ball of a diameter as given in Table 4 shall

be ro

lled freely through the length of the hose assembly.

Table 4 — Spherical ball size for verifying the internal diameter of hose after vacuum test

Dimensions in millimetres (inches)

Hose size DNO5 | DNO6 | DNO8 | DN10 | DN12 | DN16 | DN20 | DN25 | DN32 | DN40
Ball diameter 1,9 3.2 47 6.3 7,9 10,3 13,5 19,5 24,5 31,7
(0.075) | (0.126) | (0.185) | (0.248) | (0.311) | (0.406) | (0.531) | (0.768) | (0.965) | (1.248)
© 1S0O 2012 — Al rights reserved 9


https://standardsiso.com/api/?name=0bf005ffaa80e70e0855659d315d5ef3

ISO 10502:2012(E)

3.11.16 Pneumatic leakage

When two test specimens of the sample hose assemblies are tested in accordance with ISO 8829-1, they shall
withstand the operating pressure specified in Table 3 without leakage. The test assemblies shall be prepared

without the u

3.11.17 Elec

se of any oil during assembly.

trical conductivity

When tested in accordance with ISO 8829-1, hose assemblies of sizes DNO6 through DN12 shall be capable of
conducting a direct current greater than or equal to 6 pA; sizes DN16 and over shall be capable of conducting

a current gre
3.11.18 Fire

3.11.18.1

If the hose 4
hose asseml
with ISO 268§

NOTE (0]
for this reason

3.11.18.2
Thetestspeg
fire-resig

fireproof

4 Respo

4.1 Genel

Unless other

ater than or equal to 12 pA. One sample shall be used for this test.

resistance

General

ssemblies are required to have a specified resistance to fire, two test specimens of the sg
plies, which may be fitted with fire sleeves (see Table A.1, No. 15), shall be tested in accorg
5.

N occasions, a test might not be valid because of failure to hold the flame témperature at the specified
it is advised to prepare four hose assemblies for this test.

Requirements
imens shall withstand the effects of the flame without leakage for the following periods, as approp
tant assemblies: 5 min;

assemblies: 15 min.

nsibility for inspection

al

wise specified in the contract or purchase order, the supplier is responsible for carrying @

inspections and tests in accordance’ with the requirements of this International Standard. Unless othe

specified, th
activity. The
specification
supplies and

4.2 Class

b supplier may usenhis own facilities or any commercial laboratory acceptable to the prod
purchaser reserves the right to perform any of the inspections set out in the procurg

services eonform to specified requirements.

fication of inspections

mple
ance

value;

riate:

ut all
rwise
uring
ment

(i.e. this Intetnational Standard) where such inspections are deemed necessary to ensur¢ that

The examinir
a) qualifica

b) quality c

al b - £l ol 1o ol 1 H al
1y dlTfu ooty UT' TIUST dSSTITIVICS STidIl UT LUIdSSITIcU ds.
tion inspections (see 4.3);

onformance inspections (see 4.4).

4.3 Qualification inspections

4.3.1 Quali

fication test samples

Test samples shall consist of the number of test specimens specified in Table 6, the lengths of which are
specified in Table 5.

10
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Table 5 — Length of test specimens

Dimensions in millimetres (inches)

Hose size Length of test specimens
for impulse tests (3.11.7) for resistance tests (3.11.18) for other tests?
DNO5 (ffg) ?204(; (:g.(()))
DNO6 (ff.(())) ?204? (f g.?))
o 180 2t as0)
DN12 (g 15.%) ?204(; (f e?.(c)))
IN16 (Se?.%) ?204(; (f g.%)
aN20 @79 2 (180
B2 180 2t (180)
[PN32 (f g.(())) ?204(; (f g.?))
[PN40 (f 86.%) ?204(; (f g.%)

Dne additional sample of each hose size, in the lengths specified in ISO 8829-1, shall be used for electrical co

B.A1}17).

hductivity tests

4.3.2| Test report, test samples and data-for the purchaser

If theltests are carried out at a locatien’other than the laboratory of the purchaser, the following infg
be mpde available to the purchaser.on request:

a)

b)

c)

test report: three copies.of-a test report which shall include a report of all tests and an outlin
of the tests and conditiens;

test sample: the.sample which was tested, when requested by the purchaser;

Ijst of sources-of hose or hose components, including name of source and product identificg
tube, hosg and assembly.

Log gheetsy containing required test data, shall remain on file at the source test facility and are n
to thg qualifying activity unless specifically requested.

rmation shall

e description

tion for inner

ot to be sent

4.3.3 Qualification testing

Qualification testing shall consist of all the examinations and tests specified in 3.4 and 3.11; the test sequence
shall be in accordance with Table 6.

© 1SO 2012 — All rights reserved
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Table 6 — Qualification test sequence and number of test specimens in sample

Sample hose assemblies
Relevant inspection/test I{L'::r Test specimen No.
112|3|4|5(6|7|8|9|10|11 |12 |13 |14 |15| 16|17 |18 | 19| 20| 21 | 22
3.3 Genelrall X X
examination?
Density and
341 relative density? XX
3.4.2 Tensile strength? XX
3.4.3 Elongation® XX
3.4.4 Tubefroll® XX Py
3.4.5 Proof|pressure? XX '\. VI
Electfical .nv
3.4.6 condfictivity XX {'1/.
(innef tube)? 2\
3.5to | General XIXPXIX XX XXX x| x| x| x| x]|x]x]xNX[|x]|x]|AH]|x
3.9 examjnation
31141 Proof| pressure X|IX|X|IX[X[X[X[X]|X]|X]|X]|X|X|X|X[|X[)X|X|X]|X]|X]|X
311.2 Elong atlpn and % %
contrpction
3413 Volurwe_tnc X %
expafsion
3.11.4 Pneumatic effusion
3.11.5 Pneumatic surge X
3.11.6 Fuel fesistance X | X
Unaged X | X
Air-
3.11.7 Impulse  aged XX
Oil-
aged XX
3.11.8 Strestegradation X | X
311.9 Lovy-lemperature X x | x
flexing
3.11.10 Leakage X | X
31111 Corrgsion X | X
34112 | Repepted X |(X
installation
31113 Burst|pressure at C X X
room|temperature
31114 Burst|pressure at Qy X X
o high femperature v
A
3.11.15 Vacupm X X | X
3.11.16 Pneumatic leakage X | X
Electfical
3.11.17 conduyctivity X
(hose assembly)
31118 F|rereS|stapce X | x
(when required)

Key: X represents one inspection/test.

a Production lot records may be used to verify conformance to these tests if the PTFE tube or hose assembly being used is an established production
item.
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4.4 Quality conformance inspections

441 General

For quality conformance inspections, sampling shall be carried out in accordance with the procedure specified
in ISO 2859-1. Quality conformance inspections shall consist of the following tests:

a) individual tests — 100 % inspection (see 4.4.2);

b) sampling tests (see 4.4.3);

c) periodic control tests (see 4.4.4).

4.4.2| Individual tests

Each|hose assembly shall be subjected to the following tests:
a) general examination of product (see 3.5 to 3.9);

b) proof pressure tests (see 3.11.1).

Prodyuction samples that are proof-pressure tested with water shall bé-air-dried prior to capping (see cleaning
requifements in 3.10.3).

4.4.3| Sampling tests

The fpollowing inspections or tests shall be carried out inthe order indicated:
a) density and relative density with braid removed((see 3.4.1);

b) internal cleanliness (see 3.10.3);

c) leakage tests (see 3.11.10);

d) Iburst pressure at room temperature (see 3.11.13).

The ipspections or tests shall be earried out on eight hose assemblies, selected at random from eah inspection
lot. The inspection lot shall cansist of not more than 3 000 hose assemblies, all of one size, manufgctured under
essentially the same conditions. One hose assembly tested from each lot of 375 hose assemblies is also permitted.

Densgjty tests should be\carried out on separate samples. The other tests may be conducted using the game sample.
4.4.4( Periodic.control tests

4.4.4{1 ~Géneral

The inspections and tests specified i 4442 and 444-3shatt be carried out 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 6 000 m (20 000 ft) of hose, all of one size, manufactured under essentially the
same conditions. The use of two hose assemblies manufactured and tested from each lot of 1 500 m (5 000 ft)
of hose is also permitted.
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4.44.2 Assembly and braid

Four hose assemblies [or one hose assembly from a lot of 1 500 m (5 000 ft)] shall be subjected to the following
tests in the order indicated:
a) elongation and contraction (see 3.11.2);

b) impulse (see 3.11.7).

4.44.3 Assembly and hose inner liner

Four hose as
tests in the o

semblies [or one hose assembly from a lot of 1 500 m (5 000 ft)] shall be subjected to the follc
rder indicated:

wing

a) stress degradation (see 3.11.8);

b) electricgl conductivity (see 3.11.17).

4.4.5 Rejegtion and re-test

4.4.51 Rejpction
If one or mo

shall be rejeq

e items selected from a lot fails to meet the requirements ¢f this International Standard, the lot
ted.

4.4.5.2 Resubmitted lots

r the
d the

Once a lot (|
manufacture
action taken

br part of a lot) has been rejected by the purchaser, it may be resubmitted for tests aftg
[ has supplied, in writing, full particulars concerning the cause of the previous rejection an
to correct the defects in the lot.

4.4.6 Changes in inspection procedures

Changes in i
with ISO 285

4.4.7 Destiuctive test sample

Prior to testi

nspection severity levels (for example from normal to tightened inspection) shall be in accorg
D-1. All inspection plans shall be single sampling plans with an acceptable quality level (AQL) o

ng, a letter “D’,~shall be impression-stamped on each end fitting of those assemblies usq

ance
1 %.

d for

destructive tests (see 4.4.3)ard 4.4.4).

4.5 Test conditions

4.5.1 Fitting'ends

Qualification tests shall be carried out on assemblies using straight-type swivel ends with dimensions as
specified in Figure 1 and Table 2, except for the impulse test specimens, which require a 90° elbow fitting on
one end. Satisfactory qualification tests on these hose assemblies shall constitute qualification approval on
hose assemblies using other fittings that have an identical hose attachment method and design.

4.5.2 End connections

Each hose end shall be connected to a steel or aluminium mating fitting (as applicable), using a lubricant, and
torque-tightened.

4.5.3 Test fluids
Test fluids shall be as specified in ISO 8829-1.
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4.5.4 Temperature

4.5.4.1 Qualification test temperature

Qualification test temperatures shall be as defined in ISO 8829-1 except that Class Il hose assemblies with
aluminium fittings shall be limited to minimum and maximum temperature limits of —-55 °C (-67 °F) to 135 °C
(275 °F) for all test parameters.

4.5.4.2 Temperature measurements

Unless otherwise specified, temperature measurements shall be taken within 150 mm (5.91 in) of the hose
asseblies under test. Unless otherwise specified, all temperatures shall have a tolerance of £ lc (f1g °F).

4.5.5 Pressure measurements

Unless otherwise specified, all pressures shall have a tolerance of £500 kPa (173 psi).
4.5.6( Preparation of test specimens

4.5.6/1 Oil ageing

In all|the tests using oil-aged test specimens, the hose assemblies'shall be filled with a high-temperature test
fluid @nd soaked in an air oven at a temperature of 204 °C (400.2E)for 7 days. All air shall be exclyded from the
bore |of the assembly during the test. No pressure shall be applied to the assembly during the agging period.

4.5.6/2 Air ageing

Air-aged test specimens shall be kept in air at a temperature of 204 °C (400 °F) for 7 days.

4.5.6{3 Unaged test specimens

Unaded assemblies shall be as manufactured.
4.6 |Inspection methods
4.6.1| Examination of product

4.6.111 Inner tube

Each|length oftubing shall be examined to determine conformance to the requirements laid down in 3.3.2 with
respgct to matefial, size, workmanship and dimensions.

4.6.1{2-Hose assembly

Each hose assembly shall be visually inspected to determine conformance to this International Standard, and
inspected for compliance with construction and reinforcement requirements (see 3.3). In addition, each hose
assembly shall be checked to determine conformance with respect to dimensions and linear density (see 3.5).

5 Preparation for delivery

5.1 Preservation and packaging

All openings shall be sealed with caps or plugs (No. 16, Table A.1). Preservation and packaging shall be
according to the customer’s requirements.
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