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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 $tandards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main tagk of technical committees is to prepare International Standards. Draft International Starnjdards
adopted by the technical committees are circulated to the member bodies for voting>Publication gs an
International $tandard requires approval by at least 75 % of the member bodies casting a vote.

Attention is dfawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO shill not be held responsible for identifying any or all such patent rights.

ISO 8913 wap prepared by Technical Committee ISO/TC 20, Aircraft ‘and space vehicles, Subcommittee
SC 10, Aerospace fluid systems and components.

This third edifion cancels and replaces the second edition (ISO8913:1994). Criteria for imperial dimg¢nsion
(inch-based) hose assemblies as used for commercial aviation are being introduced.
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Introduction

This International Standard establishes the basic performance and quality requirements for lightweight
polytetrafluoroethylene (PTFE) hose assemblies for use in aerospace fluid systems.

The procurement requirements are intended to ensure that hose assemblies which are procured in
accordance with this specification are of the same quality as the hose assemblies used during the original
qualification testing. Compliance with these test and procurement requirements is necesgary for hose
assenpblies that are used in fluid systems where a malfunction would affect the safety of flight:

© I1SO 2006 — All rights reserved \"
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INTE

RNATIONAL STANDARD

ISO 8913:2006(E)

Aerospace — Lightweight polytetrafluoroethylene (PTFE) hose
assemblies, classification 400 °F/3 000 psi (204 °C/20 684 kPa)
and 204 °C/21 000 kPa (400 °F/3 046 psi) — Procurement

specification

1 Scope

This |nternational Standard specifies requirements for lightweight polytetrafidoroethylene (PTFE) hose
assemblies for use in aircraft hydraulic systems at temperatures between — 5§5)°C and 204 °G (- 65 °F and
400 ﬁ), and at a nominal pressure up to 3 000 psi (20 684 kPa) or 21000 kPa (3 046 pgi). The hose
asse

pneun

The U

addition, installations in which the limits specified in this International Standard are exceeded, g

applic
appro

Anney

2 N

The f
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document (including any amendnients) applies.

ISO 2

desigpated fire zones

ISO 2
accep

ISO 3
ISO 5

blies are also suitable for use within the same temperature and pressure limitatio
natic systems where some gaseous diffusion through the wall on/the PTFE liner may be tol

se of these hose assemblies in high-pressure pneumatic\storage systems is not reco

ption is not covered specifically by this International Standard, for example for oxygen, are
val of the purchaser.

Ais a listing of hose assembly procurement standards conforming to this International Sts

ormative references

bllowing referenced documents. aré indispensable for the application of this docume
hces, only the edition cited.applies. For undated references, the latest edition of th

585:1998, Aircraft — (Environmental test procedure for airborne equipment — Resista

B59-1:1999, Sampling procedures for inspection by attributes — Part 1: Sampling schem
fance quality_limit (AQL) for lot-by-lot inspection
161:1999; Aerospace — UNJ threads — General requirements and limit dimensions

B55-3:1999, Aerospace — MJ threads — Part 3: Limit dimensions for fittings for fluid syste

ns in aircraft
erated.

mmended. In
r in which the
subject to the

ndard.

ht. For dated
e referenced

nce to fire in

bs indexed by

ms

ISO 6772:1988, Aerospace — Fluid systems — Impulse testing of hydraulic hose, tubing and fitting
assemblies

ISO 7258:1984, Polytetrafluoroethylene (PTFE) tubing for aerospace applications — Methods for the
determination of the density and relative density

ISO 8829:1990, Aerospace — Polytetrafluoroethylene (PTFE) hose assemblies — Test methods

ISO 8829-2, Aerospace — Test methods for polytetrafluoroethylene (PTFE) inner-tube hose assemblies —

Part 2

: Non-metallic braid

EN 9100, Aerospace series — Quality management systems — Requirements (based on ISO 9001:2000) and
Quality systems — Model for quality assurance in design, development, production, installation and servicing
(based on ISO 9001:1994)
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EN 9133, Aerospace series — Quality management systems — Qualification procedure for aerospace
standard parts

SAE AS150, Hose assembly, type classifications of, basic performance and fire resistance
SAE AS1055, Fire testing of flexible hose, tube assemblies, coils, fittings and similar system components
SAE AS7003, Nadcap program requirements

SAE AS7112, National aerospace and defense contractors accreditation program (Nadcap) requirements for
fluid system components

ASTM A262, Standard practices for detecting susceptibility to intergranular attack in austenitic stainless, steels

PRI PD2101, |Aerospace quality assurance, product standards, qualification procedure, fluid systehis

3 Classifjcation

Hose assembllies furnished under this International Standard shall be classified asifollows:
— Type A — 3 000 psi (20 684 kPa) pressure system,

— Type B+ 21 000 kPa (3 046 psi) pressure system.

When no classification is specified by reference to this International'Standard, type B shall apply.

4 Requirgments
4.1 Qualification

411 General
Hose assembilies supplied in accordance-with this International Standard shall be representative of products

which have been subjected to and which have successfully passed the requirements and tests specified in
this Internatiopal Standard.

4.1.2 Manufacturer qualification

Manufacturer|approval shall be granted by outside agency procedure as specified in Table B.1, progedure
no. 1).

4.1.3 Prodyctqualification

Product approval shall be granted by outside agency procedure as specified in Table B.1, procedure no. 2.
4.2 Materials

4.21 General

The hose assembly materials shall be as described in this International Standard (see, in particular,
Table C.1). All materials not specifically described in this International Standard shall be of the highest quality
and suitable for the purpose intended.

2 © I1SO 2006 — All rights reserved
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913:2006(E)

Metals used in the hose and fittings shall be corrosion-resistant steel, nickel alloy or titanium, and shall
conform to the applicable specifications given in Table 1 (or equivalent specifications; see Annex C).

4.3

4.3.1

Construction

General

The hose assembly shall consist of:

— al|seamless PTFE inner tube (see 4.3.2),

— cprrosion-resistant steel wire reinforcement (see 4.3.3), and

— cprrosion-resistant steel, nickel alloy and/or titanium end fittings (see 4.3.4),

as required to meet the construction and performance requirements laid down in this Internati
and as required for its intended use.

4.3.2 | Inner tube

The inner tube shall be of a seamless construction of PTFE resin of uniform gauge; it shall h
bore @and shall be free from pitting and projections on the inner surface. Additives may be in
compound from which the tube is extruded with no more than 2 % of such additives being re
mixture.

4.3.3 | Reinforcement

The rginforcement shall consist of corrosion-resistant steel wire conforming to the applicable
given|in 4.2.2. The wires shall be arranged(over the inner tube so as to provide sufficient stren
compliance with the requirements laid déwn in this International Standard.

Brokeh or missing reinforcing wires:=shall be cause for rejection; crossed-over reinforcing wire
cause| for rejection of the flexible- hose assembly.

4.3.4 | Fittings

4341 General

It shal] be proven)that all fittings comply with the requirements laid down in this International Stan

4.3.4.

p _NInsert fittings

bnal Standard

ave a smooth
cluded in the
btained in the

specifications
gth to ensure

5 shall not be

dard.

Insert fittings shall be manufactured in one piece wherever possible; those made of other than one-piece
construction shall be butt-welded, fabricated unless otherwise agreed by the purchaser, from corrosion-
resistant steel or nickel alloy tubing, or titanium. Welded and redrawn tubing (materials 8 and 9; see Annex C)

may b

e used.
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Table 1 — Metals to be used in hose assemblies

Form Metal (izti:ileg%)
Austenitic, annealed or as-rolled, corrosion-resistant steel 1
Bars Austenitic, annealed or as-rolled, stabilized, corrosion-resistant steel 2t04
and. Precipitation-hardening, corrosion-resistant steel 5to 8
forgings Titanium 6AI-4V 9
Nickel alloy type 625 10
Austenitic, seamless or welded, annealed, corrosion-resistant steel 11
Austenitic, seamless or welded, stabilized, corrosion-resistant steel 12 and.13
Tubing Austenitic, welded and drawn, high-pressure, corrosion-resistant steel 14
Cold-worked, stress-relieved, titanium alloy 15
Nickel alloy, type 625, seamless or welded, annealed 16
Wire Austenitic, cold-drawn, corrosion-resistant steel 17 to 20
4.3.4.3 End fitting collars (sockets)

All end fitting |collars (sockets), crimped or swaged, fabricated from type 804 stainless steel, shall be capable

of passing an
subsequent
(Type 304L, 321 or 347) are acceptable without being subjected to-the embrittiement test.

4.4 Inner flube
4.41 Density and relative density
The density |of the hose inner tube shall rot'exceed 2,155 g/cm3 when tested in accordancyd

embrittlement test as specified in ASTM A262, practice E; prior to assembly to the fitting and
Crimp or swaging operation. Collars (sockets) fabricated from stabilized austenitic

steel

with

ISO 7258:1944, either method A or method B.- The relative density shall not exceed 2,204 g/cm3 when fested

in accordancg with ISO 7258:1984, method.C:

4.4.2 Tensile strength

When tested
at least 15,1 MPa (2 200 psiX

When tested

tested.

n accordance with ISO 8829:1990, 4.2, the longitudinal tensile strength for all tube sizes shall be

n accordange with ISO 8829:1990, 4.2, the transverse tensile strength for sizes DN16 (-1p) and
larger shall b¢ at least\12,4 MPa (1 800 psi); for sizes under DN16 (-10), the transverse strength need

hot be

4.4.3 Elongation

When tested in accordance with ISO 8829:1990, 4.2, the elongation shall be at least 200 %.

4.4.4 Tube roll

The tube shall not leak, split, burst or show any signs of malfunction, when tested through the sequence as

specified in ISO 8829:1990, 4.3.2.

4.4.5 Tube proof pressure

After being subjected to the tube roll test sequence (see 4.4.4), the tube, without reinforcing wires, shall not

leak, burst or

show any signs of malfunction, when tested as specified in ISO 8829:1990, 4.3.3.

© I1SO 2006 — All rights reserved
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4.4.6 Electrical conductivity

When tested in accordance with ISO 8829:1990, 4.4, the electrical current shall be equal to or greater than
a) 6 uA for sizes DN06 to DN12 (inclusive) (—04 to —08);

b) 12 pA for sizes DN16 (-10) and over.

4.5 Hose

4.5.1 Dimensional requirements

The hpse assembly dimensions, except for length, shall be as specified in Figure 1 and Table 2A or 2B.

¢d,
o0
6D,

S T E— R

A
Y

a  Sde footnote b to Table 2a or 2b.

Figure 1 — Hose and fitting dimensions

Table 2a — Hose and-fitting dimensions as shown in Figure 1 — Imperial units

Dimensions in inches

Hose (braided) Fitting Sphgrical ball size
. ) . ) Attachment | Wall thickness for hose
Hosp Inside Qutside Inside Outside length of inner tube assembly inside
size diameter diameter diameter | diameter P } s diameter 2

d Dy d Dy Stralght | Elbow

(nom.) min. min. max. min. max. max. min. max. fittings fittings
04 0,212 0,360 | 0,390 0,135 0,690 0,98 0,035 | 0,046 0,12 0,115
06 0,298 0,455 | 0,490 0,240 0,300 1,09 0,035 0,046 0,216 0,204
08 0,391 0,585 | 0,615 0,340 0,970 1,33 0,040 | 0,051 0,306 0,289
10 0,485 0,690 | 0,730 0,410 1,100 1,36 0,045 | 0,056 0,369 0,349
12 0,602 0,950 | 0,990 0,508 1,380 1,40 0,045 | 0,056 0,459 0,434
16 0,852 1,230 | 1,270 0,760 1,660 1,60 0,045 | 0,056 0,684 0,646

@  Minimum specified inside diameter shall be verified by passing a spherical ball through the hose assembly (see 4.5.3)

b Width across corners of nut and socket hexagon may exceed the values given for Dy.

© I1SO 2006 — All rights reserved 5
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Table 2b — Hose and fitting dimensions as shown in Figure 1 — Sl units

Dimensions in millimetres

Hose (braided) Fitting Spherical ball size
) . ) . Attachment | Wall thickness for hose
Hose Inside Outside Inside Outside length of inner tube assembly inside
size diameter diameter diameter | diameter P ; s diameter 2
d, Dy d Dy Straight | Elbow
(nom.) min. min. max. min. max. max. min. max. fittings fittings
DNO06 5,4 9,1 9,9 34 17,5 24,9 0,9 1,2 3,1 29
DN10 6 -6 424 &4 26-3 2FF 8;9 42 55 5,2
DN12 9,9 14,9 15,6 8,6 24,6 33,8 1 1,3 7,7 7,3
DN16 12,3 17,5 18,5 10,4 28 34,5 1,1 1,4 94 8,8
DN20 15,3 241 25,1 12,9 35 35,6 1,1 1,4 12,7 11
DN25 1,6 31,2 32,3 19,3 42,2 40,6 1,1 1,4 17,4 16,4

@  Minimum specified inside diameter shall be verified by passing a spherical ball through the hose assembly (see 4.5.3)

b width acrogs corners of nut and socket hexagon may exceed the values given for D.

4.5.2 Physigal requirements

The hose aspemblies shall comply with the physical and weight/linear density requirements specified in
Table 3.

Table| 3 — Physical requirements of hose assemblies and linear density (weight) of hose

Hose [size Linear g??}i‘g (awelght) at ﬁ\es?gerchi';:n d Volumetric expansion
(nom.) max. min. max.

Si Imperial kg/mm (b/in) mm (in) mi/m (cm3fin)
DNO06 04 0,17 (0,009) 38 (1,50) 2,6 (0,065)
DN10 06 0,27 (0,015) 63 (2,50) 3.4 (0,085)
DN12 08 0,36 (0,020) 73 (2,88) 53 (0,135)
DN16 10 0,48 (0,027) 82 (3,25) 8,7 (0,220)
DN20 12 0,98 (0,058) 101 (4,00) 11,8 (0,300)
DN25 16 1,52 (0,085) 127 (5,00) 29,5 (0,750)

@  The linear density (weight) of the hose shall be determined on a minimum length of 300 mm (12 in), as applicable.

4.5.3 Bore check

The hose assembly shall permit the free passage of a solid rigid sphere throughout its length. See Table 2a or
2b as applicable.

6 © I1SO 2006 — All rights reserved
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Assembly length

Tolerances on hose assembly lengths shall be as specified in 4.5.4.1 and 4.5.4.2, unless otherwise specified.

4.5.41 Imperial (inch) units (Type A)

a) +
b) +

c) =+

0,125 in for lengths under 18 in.
0,250 in for lengths from 18 in to 36 in exclusive.

0,500 in for lengths from 36 in to 50 in exclusive.

e
+

e g &
[Ea o -

e
+

4.6
Unles

fittingg
during

4.7

All pa
numb

4.8

4.8.1

The h

4.8.2

1|1 % for lengths of 50 in and over.
.2 Sl (metric) units (Type B)

+|5 mm for lengths under 500 mm.

10 mm for lengths from 500 mm to 1 000 mm exclusive.

15 mm for lengths from 1 000 mm to 1 500 mm exclusive.

+|1 % for lengths of 1 500 mm and over.

Screw threads

5 otherwise specified (see 4.3.4), fitting threads-shall be in accordance with 1ISO 3161 for i
and 1SO 5855-3 for Sl (metric) fittings. A 10\% increase in the tolerance of the fitting thr
assembly and testing shall not be cause, for rejection of the hose assembly.

Part numbering of interchangeable parts

rts complying with this International Standard and having the same manufacturer’s or s
br shall be functionally and dimensionally interchangeable.

Identification of products

General

bse assembly and its component parts shall be permanently marked.

Fittings

mperial (inch)
bad of the nut

andard's part

The r

anufacturer's name or trademark shall be permanently marked on one element of all end T

© I1SO 2006 — All rights reserved
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4.8.3 Hose assembly

A permanent marking shall be applied on a fitting or on a permanent band or bands securely attached to the
hose. Bands shall be no wider than 25 mm (1 in) and shall not impair the flexibility or the performance of the
hose. Unless otherwise specified, the marking on the fitting or band shall include the following information:

a) the hose assembly manufacturer's name or trademark (optional);

b) 1SO 8913 type A or type B, as applicable;

c) the hose assembly manufacturer's CAGE/NATO code;

d) the complete hose assembly part number;

e) the nominal pressure “21 000 kPa” or “3 000 psi”, as applicable;

f)  the opergting temperature “204 °C” or “400 °F”, as applicable;

g) the presdure test symbol “PT”;

h) the date pf hose assembly manufacture, expressed in terms of month and year-or batch number;

i) fire resistance type according to ISO 2685, SAE AS1055 or SAE AS150y.when applicable.
4.9 Workmanship

4.9.1 Genelal

Workmanshig shall be of such quality as to ensure that hose*assemblies furnished under this specificatipn are
free of defect$ that compromise, limit or reduce performance or intended use.

Hose assemblies shall be free of burrs, scratches;sharp edges, loose components, chips or foreign materials.

4.9.2 Dimensions and tolerances

All pertinent dimensions and tolerances, where interchangeability, operation or performance of thel hose
assembly may be affected, shall be (specified on all drawings.

4.9.3 Cleanjng

All hose assemblies shall\be free from oil, grease, dirt or other foreign materials, both internally and extefnally.

4.10 Hose 3ssembly — Test and performance requirements

4.10.1 Proof pressure

When tested in accordance with ISO 8829:1990, 5.8, each hose assembly shall withstand the proof pressure
specified in Table 4a or 4b, as applicable, without malfunction or leakage.

4.10.2 Elongation and contraction

When test specimens of the sample hose assembilies are tested in accordance with ISO 8829:1990, 5.5, there
shall be no more than a + 2 % change in length in a 250 mm (10 in) gauge length.

8 © I1SO 2006 — All rights reserved
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Table 4a — Pressure requirements for Type A hose assemblies — Imperial units

. Burst pressure
Hose Operating Proof
size pressure pressure Room temperature High temperature
min. min.
(nom.) psi (kPa) psi (kPa) psi (kPa) psi (kPa)
04 16 000 12 000
(110 320) (82 740)
06 14 000 10 500
Q8 3 000 6 000 (96 530) (72 400)
(20 685) (41 368)
10
12 12 000 9 000
(82 740) (62 0p5)
16

Table 4b — Pressure requirements for Type B hose assemblies — Sl units

Burst pressure
Hose Operating Proof
size pressure pressure Room temperature High temperature
min. min.
(ngm.) kPa (psi) kPa (psi) kPa (psi) kPa (psi)
DI'IOG
D+10
D+12 21000 42 000 84 000 63 0p0
D+16 (3 046) (6 091) (12 183) (9137)
Dlilzo
DIII25

4.10.3 Volumetric expansion

When| test specimens of the sample hose assemblies are tested in accordance with ISO 8829:1990, 5.6, the

volumietric expansioh shall not exceed the limits specified in Table 3, as applicable.

4.10.4 Leakage

Whenltest anpr‘impne of the Qampln hose assemblies are tested in accordance with ISQ 8829:1990, 5.7, there

shall be no leakage.

4.10.5 Thermal shock and burst at high temperature

4.10.5.1 Preconditioning

Two test specimens of the sample hose assemblies shall be tested: one test specimen shall be air-aged
(see 5.5.6.2) and the other shall be unaged (see 5.5.6.3).

© I1SO 2006 — All rights reserved
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410.5.2 Re

quirement

When tested in accordance with 1SO 8829:1990, 5.17, the test specimens shall neither leak nor show any
signs of malfunction during the proof pressure phase of the test. During the burst pressure phase of the test, if
leakage or signs of malfunction occur below the minimum burst pressure at the high temperature specified in
Table 4a or 4b, as applicable, the samples shall be deemed to have failed.

4.10.6 Impulse

4.10.6.1

Six sample h
other end of t

Two test sped

Preconditioning

DSE assemblies having a 90° elbow Titiing on one end of the hose and a straight Titing
he hose shall be tested.

imens shall be oil-aged, two air-aged and two unaged (see 5.5.6).

bn the

After this inifial preconditioning, subject the test specimens at room temperature toothe proof pressure

specified in
21 000 kPa o
specimens in

containing mass fractions of not more than 0,1 % sodium iodide and 0,5 % total impurities — for 8

10 min. Allow

a 35 g/l £ 1 g/l sodium chloride solution — the sodium chloride solution shall contain a dry

lable 4a or 4b, as applicable, for at least 5 min. Then pressurize the test specimens to
3 000 psi, as applicable. While maintaining this pressure at room temperature, immerse the test

basis
min to

to dry in air for the remainder of 1 h. Repeat this subsequentiimmersion and air-drying process

no fewer than| 50 times.

4.10.6.2 Repuirement

When tested [in accordance with ISO 8829:1990, 5.10 (i.e. in_actordance with 1ISO 6772), the samplg hose
assemblies shall comply with the test requirements without.any'signs of leakage [see also 7 h)].

Size DN20 (1R) and larger may be bent in a 902 configuration, in lieu of 180° as defined in

ISO 8829:199

Table 5a — Length-of test specimens — Imperial units

0, 5.10, at a reduced length as noted inlFable 5a or 5b, as applicable, to reduce fluid volume.

Dimensions infinches
Length of test specimens
for impulse tests forflexure tests for electrical for fire resistance for other tesgts
Hose (4.10.6) (4.10.7) conductivity test (4.10.14) ) .
size . . . (4.10.13) . (six specimgns,
(six specimens, (two specimens, (three specimens, nos. 3 to 6
nNos. 7 to 12) nos. 1 and 2) (one specimen, nos. 16 to 18) and
no. 15) nos. 13 and|[14)
04 12 16
06 15 19 QOne samnle for
08 18 21 each size with a
specimen length 27 18
10 21 23 as specified in
ISO 8829-2
12 25 (18)2 27
16 31 (23)2 32
@  Value in parentheses is the reduced assembly length if testing is performed at 90° bend in lieu of 180°.

10
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Table 5b — Length of test specimens — Sl units

Dimensions in millimetres

Length of test specimens
for impulse tests for flexure tests for electrical for fire resistance for other tests
Hose (4.10.6) (4.10.7) conductivity test (4.10.14) . .
size (4.10.13) (six specimens,
(six specimens, (two specimens, (three specimens, nos.3to 6
nos. 7 to 12) nos. 1 and 2) (one specimen, nos. 16 to 18) and
no. 15) nos. 13 and 14)
DNO06 300 400
DN1p 400
500 One sample for
DN1R each size with a
500 specimen length 600 500
DN1B6 600 as specified in
ISO 8829-2
DN2p 600 (450)2 700
DN2p 800 (600)2 800

@  Value in parentheses is the reduced assembly length if testing is performed at 90° bendin lieu of 180°.

4.10.71 Flexure
When| test specimens of the sample hose assemblies are flexure tested in accordance with
ISO 8829:1990, 5.11, they shall not leak or show any other sign of malfunction. The test specimens shall be
mounied in the test setup as shown in 1ISO 8829:1990, 5.11, Figure 6, having the dimensiong specified in
Table|6, as applicable.

Table 6-— Flexure test dimensions

Sl units Imperial units
(dimensions inimillimetres) (dimensions in inches)
Inside bend Length Inside bend Length
Hose size radius Hose size radius
r l r [

(nom.) +10 % (approx.) (nom.) +10 % (approx.)
DNO06 38 82 04 1,50 3,50
DN10 63 136 06 2.50 5,62
DN12 73 158 08 2,88 6,50
DN16 82 180 10 3,25 7,25
DN20 101 222 12 4,00 9,00
DN25 127 280 16 5,00 11,12

4.10.8 Stress degradation
When test specimens of the sample hose assemblies are tested in accordance with ISO 8829:1990, 5.1, they

shall not exceed an average rate of effusion of 80 ml/min per metre of hose length or 2,0 cm3/min per inch of
hose length, as applicable, for any size.
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4.10.9 Pneumatic surge

When test specimens of the sample hose assemblies are tested in accordance with ISO 8829:1990, 5.16, the

inner tube of |

he test specimens shall not collapse or show signs of degradation.

4.10.10 Pneumatic effusion

When test specimens of the sample hose assemblies are tested in accordance with ISO 8829:1990, 5.2, they
shall not exceed a total rate of effusion of 26 ml/m of hose length or 8 cm3 per foot of hose length, as
applicable, for any size.

4.10.11 Ref

4.10.11.1 Procedure

Test specime
assemblies to
eight cycles s
to the torque
test the other
out a proof p
fittings with ai

4.10.11.2 Re

The hose ass

€ated installation

ns of the sample hose assemblies shall be tested as follows. Screw end fittings of the
appropriate union adapters eight times using system fluid or an equivalent ldbricant. Each
hall include the complete removal of the hose fitting from the union adapter. Tighten fittin
values specified in Table 7; test one half of the samples to the minimdm tightening torqy
half to the maximum tightening torque. Following the first, fourth, and eight installations
essure test in accordance with 4.10.1. Following the eighth installation, pressure test the
F or nitrogen gas for 5 min at the nominal system pressure.

fuirement

embly end fittings shall show no signs of leakage, galling or other malfunction.

Table 7 — Repetitive installation torque values

Torque values
Hose fitting size 24° WS Titting 8;?;(::3;:::1;
Nm (Ib-in) Nm (Ib-in)
Sl Imperial _ ' ' .
min. max. min max. min. max. min max.

ONO06 04 15 22 (135) | (190) 17 19 (151) | (168)
ON10 06 24 32 (215) | (280) 31 34 (270) | (300)
ON12 08 53 62 (470) | (550) 49 54 (432) | (480)
ON16 10 70 84 (620) | (745) 67 75 (594) | (660)
ON20 12 97 119 (855) | (1 055) 85 95 (756) | (840)
ON24 16 129 155 | (1140) | (1370)| 104 115 (918) | (1 020)

hose
of the
J nuts
e and
carry
hose

4.10.12 Burst pressure at room temperature

When test specimens of the sample hose assemblies are tested in accordance with 1SO 8829:1990, 5.9.3,
they shall not leak or burst at any pressure below the burst pressure at room temperature specified in
Table 4a or 4b, as applicable.

12
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4.10.13 Electrical conductivity

When tested in accordance with ISO 8829:1990, 5.3, hose assemblies shall be capable of conducting a direct
current equal to or greater than

a) 6 pA for sizes DNO6 to DN12 (04 to 08) inclusive;

b) 12 pA for sizes DN16 (10) and over.

4.10.14 Fire resistance

4.10.14.T Procedure
If the [hose assemblies are required to withstand a specified resistance to fire, three test spegimens of the
sample hose assemblies may be fitted with appropriate fire sleeves. Table B.2 gives.'the appropriate fire
resistance test specification.

NOTE On occasions, a test may not be valid because of failure to hold the flame témperature at the $pecified value;
for thig reason, it is advisable to prepare additional hose assemblies for this test.

4.10.14.2 Requirement

The test specimens shall withstand the effects of the flame without leakage for the following periods as
appropriate:

—h

ire-resistant assemblies, 5 min;

— fite-proof assemblies, 15 min.

5 Quality assurance

5.1 |Responsibility for inspection

Unlesg otherwise specified in the-contract or purchase order, the supplier is responsible for carrying out all
inspegtions and tests in accordarce with the requirements specified in this International Standard.

Unles otherwise specified, the supplier may use his own facilities or any commercial laboratory|acceptable to
the priocuring activity. SThe purchaser reserves the right to perform any of the inspections det out in this
Interngtional Standard where such inspections are deemed necessary to ensure that supplies| and services
confofm to spegified requirements.

5.2 |[Classification of inspections

The examining and testing of hose assemblies shall be classified as
— qualification inspections (see 5.3);

— quality conformance inspections (see 5.4).

5.3 Qualification inspections

5.3.1 Qualification test samples

Test samples shall consist of the number of test specimens specified in Table 8, and the number and lengths
of test specimens specified in Table 5a or 5b, as applicable.
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Table 8 — Qualification test sequence and number of test specimens in sample

Inner Sample hose assemblies
Relevant inspection/test tube Test specimen no.

Only123456789101112131415161718
4.3 ?(;)g:;rrl;(lzttlac))(gmination)a XX
441 Density and relative density? | XX
44.2 Tensile strength? XX
443 EJongation? XX
444 Tpbe roll@ XX
445 Thbe proof pressure? XX
4.4.6 Electrical conductivity? XX
4.5 to 4.9 | (General examination) XIX[X[X[X[X[X X X X X X
4.10.1 Proof pressure XIX|[X[X[X[X[X X X X X X
4.10.2 EJongation and contraction
4.10.3 Vplumetric expansion X | X
4104 Leakage X[ X
stos | Jhemashodand x| x

unaged X | X
4.10.6 Impulse® air-aged X | X
oil-aged XX

4.10.7 Flexure XAX
4.10.8 Sfress degradation X
4.10.9 Pheumatic surge XX
4.10.10 Pneumatic effusion XX
4.10.11 Repeated installation XX
stora | s pressue at o x| x
4.10.13 E}ectrical cenductivity X
4.10.14 Fjre resistance (if required) X[ X
NOTE X né€ans one inspection/test; grey-shaded areas mean not applicable.

a
established production item.
b

Production lot records may be used to verify conformance to these tests if the PTFE tube of the hose assembly being used is an

These test specimens shall have a 90° elbow fitting on one end of the hose and a straight-type fitting on the other end of the hose.
If approval is being sought for both the bent-tube and the forged-elbow configurations, the one-half of the sample (i.e. three test
specimens) shall use the bent elbows, while the other half of the sample shall have the forged elbows.

14
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Test report, test samples and data for the purchaser

If the tests are carried out at a location other than the laboratory of the purchaser, the following information
shall be made available to the purchaser on request.

a) Test report — three copies of a test report which shall include a report of all tests and outline description
of the tests and conditions.

b) Test sample — the sample which was tested, when requested by the purchaser. Samples subjected to
qualification tests shall not be shipped as part of a contract or purchase order.

c) Drawings — three sets of assembly and subassembly drawings. The assembly drawings shall have a cut-

a
a

d L
t

Log s
the qy

5.3.3

Qualif
shall &

5.3.4

The fd

a) A
n
b) @
1d

c) |If
q

—

[Vay Section showing ail detaf components 1 thelr normar assembly position and shalt de
hd subassembilies.

st of sources of hose or hose components, including name of source and product-identific
be, hose and assembly.

neets, containing required test data, shall remain on file at the source testfacility and shall
alifying activity unless specifically requested.

Qualification testing

e as shown in Table 8.

Criteria for requalification

llowing are the criteria for requalification.

ny change in a previously qualified hose=to-fitting joint and/or hose construction relati
aterial, or method of attachment would.require a full requalification.

ualification approval of other type$ of end fitting connection designs, using a previously g
-fitting joint design, requires the fallowing additional testing to be performed:

- proof pressure test (see'4.10.1);

- leakage test (see,4.10.4);

- repeated installation (see 4.10.11);

- room-temperature burst (see 4.10.12).

hose_previously qualified is procured from a new manufacturing source, then complete
sting is required.

ine all details

ation for inner

not be sent to

cation testing shall consist of all the examinations and tests<pecified in 4.4 and 4.10; the {est sequence

ve to design,

ualified hose-

requalification

5.4

5.4.1

Quality conformance inspections

General

Quality conformance inspections shall be sampled in accordance with the procedure laid down in ISO 2859-1
and shall consist of the following tests:

a) individual tests — 100 % inspection (see 5.4.2);

b) sampling tests (see 5.4.3);

c) periodic control tests (see 5.4.4).

© I1SO 2006 — All rights reserved
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5.4.2

Each hose as

Individ

ual tests

sembly shall be subjected to the following tests:

a) general examination of product (see 4.5 to 4.9);

b) proof pre

ssure tests (see 4.10.1).

Production samples that are proof pressure tested with water shall be air-dried prior to capping (see cleaning

requirements

5.4.3 Samp,
The following
a)
b) burst pre
The inspectid
inspection lof

manufactured
assemblies is

in 4.9.3).

fing-tests

inspections or tests shall be carried out in the order indicated:

leakage fests (see 4.10.4);

5sure at room temperature (see 4.10.12).

ns or tests shall be carried out on eight hose assemblies, selected at random from
The inspection lot shall consist of not more than 3 000 hose ‘@ssemblies, all of one
under essentially the same conditions. One hose assembly te€sted from each lot of 374
also permitted.

5.4.4 Periodic control tests

5441 Ge)
The inspectid
assemblies
lot shall cons

heral

ns and tests specified in 5.4.2 and 5.4.3-shall be carried out as indicated on eighf]
anufactured from bulk hose length selected at random from each inspection lot. The insp
st of not more than 6 000 m (20 000 ft)'ef hose, all of one size, manufactured under essg

the same conditions. The use of two hose asseémblies manufactured and tested from each lot of 1

(5 000 ft) is al

5442 As

Four hose as
shall be subj¢g

a) elongatio
b) impulse

5.44.3 Ho

S0 permitted.

sembly and braid

semblies from a lot of 6 000 m (20 000 ft) [or one hose assembly from a lot of 1 500 m (5 (
cted to the following tests in the order indicated:

h and contraetion’ (see 4.10.2);

see 4.10.6)/(unaged samples only, which may have straight fittings on both ends).

each
size,
hose

hose
ection
ntially
500 m

00 ft)]

Fe inner liner

Four hose assemblies from a lot of 6 000 m (20 000 ft) [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) stress de

b) electrical

16

gradation (see 4.10.8);

conductivity (see 4.10.13).
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Rejection and re-test

5.4.51 Rejection

If one or more items selected from a lot fails to meet the requirements of this International Standard, the lot
shall be rejected.

5.4.5.2 Resubmitted lots

Once a lot (or part of a lot) has been rejected by the purchaser, it may be resubmitted for tests after the
manufacturer has supplied, in writing, full particulars concerning the cause of previous rejection and the action

taken

5.4.6

O correct the defects In the Iot.

Changes in inspection procedures

Changes in inspection severity levels (for example from normal to tightened inspection) shall be

with 1§
0 %.

5.4.7

Prior
destry

5.5
5.5.1

5.5.1.

Qualiff
showr
on on
hose

fitting

5.5.1.

Qualif
Separ

5.5.2

O 2859-1. All inspection plans shall be single sampling plans with an acceptable quality

Destructive test sample

o testing, a letter “D” shall be permanently marked on each end fitting of those hose assen
ctive tests (see 5.3.3, 5.4.3 and 5.4.4).

Test conditions
Assembly, ends and hose

! Assembly, ends

cation tests shall be carried out onrassemblies using straight-type swivel ends with d

in Figure 1 and Table 2a or 2b,.as”“applicable, except for the test specimens requiring 90
b end. Satisfactory qualification\tests on these hose assemblies shall constitute qualificatio
bssemblies using other fitting “configurations that have an identical hose attachment me
connection design.

P Assembly, hose

cation shall e-carried out on assemblies using one hose construction and one hose
ate qualification tests shall be carried out for each manufacturer of hose and each different

End\connections

n accordance
evel (AQL) of

blies used for

imensions as
° elbow fitting
n approval on
thod and end

manufacturer.
construction.

Each

hoco and chall he cannected to-a-cteal fittinag usina o hiihricant and tarania tinhtanad
S-St e-6oH e 6teatoa-steerHHhRgHS =) e-tHgrehea:

5.5.3

fal
Toot-Ct e ioe A= 9 g oot Tt ctoTrqT LS )

Test fluids

Test fluids shall be as specified in ISO 8829.

5.5.4

Temperature measurements

Unless otherwise specified, temperature measurements shall be taken within 150 mm (6 in) of the hose

assemblies under test. Unless otherwise specified, all temperatures shall have a tolerance of t% °C (*12 oF).

© I1SO 2006 — All rights reserved
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5.5.5 Pressure measurements

Unless otherwise specified, all pressures shall have a tolerance of + 500 kPa (+ 100 psi).
5.5.6 Preparation of test specimens

5.5.6.1  QOil aging

In all tests using oil-aged test specimens, the hose assemblies shall be filled with a high-temperature test fluid
and soaked in an air oven at a temperature of 204 °C (400 °F) for 7 d. All air shall be excluded from the bore
of the assembly during the test. No pressure shall be applied to the assembly during the aging period.

5.5.6.2 Airaging

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

Unaged assemblies shall be as manufactured.

5.6 Inspegtion methods

5.6.1 Examjnation of product

5.6.1.1 Inner tube

Each length df tubing shall be examined to determine conformance to the requirements laid down in 4.3{2 with
respect to material, size, workmanship and dimensions.

5.6.1.2 Hojse assembly
Each hose agsembly shall be visually inspected to determine conformance to this International Standarfl, and

inspected for |compliance with constructioritand reinforcement requirements (see 4.3). In addition, each hose
assembly shall be checked to determine conformance with respect to dimensions and linear density (seg 4.5).

6 Preparation for delivery

6.1 Storade and packaging

All openings [shall.be sealed with appropriate caps and plugs. Storage and packaging shall be jo the
customer’s refuirements.

6.2 Marking

Interior and exterior containers shall be marked according to the customer’s requirements.

7 Ordering data
The following information shall be included in the purchase order:
a) reference to this International Standard (i.e. title, number and date of edition);

b) details of parts required (part number, size, length, sleeving);
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c) type, size, or special features of end fittings desired (see 4.3.4);
d) data requirements (see 5.3.2);
e) applicable levels of preservation, packaging and marking (see 6.1 and 6.2);

f) a statement in the event of a special request that test specimens subject to destructive testing are to be
considered or shipped as part of the contract or order;

g) whether fire resistance or fireproofing is required;

h) apydeviations from the parameters for impulse testing specified in ISO 6772 and 1SO 8829 (see 4.10.6).
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Annex A
(informative)

Equivalent hose assembly product standards governed by ISO 8913

ISO product standards governed by ISO 8913 are currently not available. Regional and national standards
governed by this International Standard are listed in Table A.1.

Table A.1 — Hose assembly product standards
1SO SAE AECMA
Part no Part no. Part no. Description
) imperial metric
PrEN 3585 Hose assembly, Nonmetallic — 3 000 psi/21 000)kPa, PTFE, Flidreless,
AS115 PrEN 3586 | Siraight to Straight, Lightweight
prEN 4565 9 gt Highiwelg
PrEN 3585 Hose assembly, Nonmetallic — 3 000 psi/21 000 kPa, PTFE, Flidreless,
AS116 PrEN 3586 | giraight to 45°, Lightweight
PrEN 4565 g - lantwelg
PrEN 3585 Hose assembly, Nonmetallic —< 3)000 psi/21 000 kPa, PTFE, Flidreless,
AS117 PrEN 3586 | oiraight to 90°, Lightweight
prEN 4565 9 - Hgnwelg
PEN 3585 | 11356 assembly, Nonmetdliic’— 3 000 psi/21 000 kPa, PTFE, Flarelefs, 45°
AS118 PrEN 3586 1} 45°, Lightweight
prEN 4565 - Hgnwelg
PEN 3585 | 11356 assembly, Nonmetallic — 3 000 psi/21 000 kPa, PTFE, Flarelefs, 45°
AS119 PrEN 3586 14 90°, Lightweight
PrEN 4565 > HIIRE
PrEN 3585 Hose assembly, Nonmetallic — 3 000 psi/21 000 kPa, PTFE, Flareleps, 90°
AS120 PrEN 3586 1 5 90¢) Lightweight
PrEN 4565 cr'onwels
PEEN 3585 I115ce assembly, Nonmetalic — 3000 psi/21 000 kPa, PTFE, Flared,
AS153 PrEN 3586 . 'siraight to Straight, Lightweight
PrEN 4565 g gn’, Higntwelg
PEN 3585 |110se assembly, Nonmetalic — 3000 psi/21 000 kPa, PTFE, Flared,
AS154 PEN'3S86 | Straight to 45°, Lightweight
prEN-4565 g lgme
PEEN 3585 |1} ce assembly, Nonmetalic — 3000 psi/21 000 kPa, PTFE, Flared,
AS155 PrEN 3586 | oiaight to 90°, Lightweight
prEN 4565 9 - Hgnwelg
PrEN'3585 | 11ose assembly, Nonmetallic — 3 000 psi/21 000 kPa, PTFE, Flared)45° to
AS156 PrEN 3586 | 45 "L ightweight
prEN 4565 , Higntwelg
PEN 3585 | 1}55e assembly, Nonmetallic — 3 000 psi/21 000 kPa, PTFE, Flared)45° to
AS157 PrEN 3586 | 90 "L ightweight
PrEN 4565 » Hightwelg
prEN 2595 - - o
AS158 brEN 3586 g(())fel_?ist\?v?iblr):t’ Nonmetallic — 3 000 psi/21 000 kPa, PTFE, Flared, 90° to
prEN 4565 > Higwelg
AS1909 prEN 3583 Hose assembly, Nonmetallic — 3 000 psi/21 000 kPa, PTFE, Dynamic
prEN 3584 Beam, Straight to Straight, Lightweight
AS1910 prEN 3583 Hose assembly, Nonmetallic — 3 000 psi/21 000 kPa, PTFE, Dynamic
prEN 3584 Beam, Straight to 45°, Lightweight
AS1911 prEN 3583 Hose assembly, Nonmetallic — 3 000 psi/21 000 kPa, PTFE, Dynamic
prEN 3584 Beam, Straight to 90°, Lightweight
AS1912 prEN 3583 Hose assembly, Nonmetallic — 3 000 psi/21 000 kPa, PTFE, Dynamic
prEN 3584 Beam, 45° to 45°, Lightweight
AS1913 prEN 3583 Hose assembly, Nonmetallic — 3 000 psi/21 000 kPa, PTFE, Dynamic
prEN 3584 Beam, 45° to 90°, Lightweight
AS1914 prEN 3583 Hose assembly, Nonmetallic — 3 000 psi/21 000 kPa, PTFE, Dynamic
prEN 3584 Beam, 90° to 90°, Lightweight
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Annex B
(normative)

Equivalent national qualification procedure
and fire resistance specification

As yet, International Standards for the qualification of hose assembly manufacturer's and a qualified product
listing applicable to this International Standard are not available. For the time being. national procedures are

listed jn Table B.1.

Table B.1 — Manufacturer — Product qualification procedure

Procedure no. AECMA regional procedure USA-aerospace procedure
1 (Mapufacturer) EN 9100 SAE AS7003/A$7112
2 (Prdduct) EN 9133 PRI PD210}1

As yel, adoption of an International Standard for the fire resistan¢e testing of hose assemblies|has not been
agreefl upon. For the time being, equivalent standards are listed\n Table B.2.

Table B.2 — Equivalent fire resistance test specification

ISO specification USA/SAE specification
ISO 2685:1998, Annex E, AS1055, Fire testing of flexible hose, tube
Test conditions for fluid system assemblies, coils, fittings and
components similar system components
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