INTERNATIONAL ISO
STANDARD 23933

First edition
2006-01-15

Aerospace — Aramid reinforced
lightweight polytetrafluoroethylene
(PTFE) hose assemblies, classification
135 °C/20 684 kPa (275 °F/3 000 psj) and
135 °C/21 000 kPa (275 °F/3 046 psj) —
Procurement specification

Aéronautique et espace — Tuyauteries flexibles en
polytétrafluoroéthylene (PTFE) renforcement aramide, séri¢ légere,
classification~135 °C/20 684 kPa (275 °F/3 000 psi) et
135 °C/21-000 kPa (275 °F/3 046 psi) — Spécification
d'approvisionnement

_ Reference number
= — 1ISO 23933:2006(E)

© ISO 2006


https://standardsiso.com/api/?name=59c2994c04a9b72764278fbaf0fda3ba

ISO 23933:2006(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

© 1S0 2006

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or
ISO's member body in the country of the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. +412274901 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

ii © ISO 2006 — All rights reserved


https://standardsiso.com/api/?name=59c2994c04a9b72764278fbaf0fda3ba

ISO 23933:2006(E)

Contents Page
[0 (=30 T o iv
1 8T e o - P 1
2 oY 00T A =S =] ) (= 0 o= 1
3 L0 F= 113 1 o= £ o o O - SO 2
4 [0 [ U= 0 5T 0 = S N S 2
4.1 Limits of application.........cccieiiiii it nr s e n e s ahn e e e e e e s e e nnnne 2
4.2 L T P 13 o= o) o U 4 Y SO 2
4.3 1= 1= = 1O on M SN S 2
4.4 020 Y 0 153 1 (103 1 o o A P S 3
4.5 Inner tube requireMeNts............ooo i ss bamsh e 4
4.6 Hose asSemMDbIy ... N e b 5
4.7 Fitting threads ... b 6
4.8 Part numbering of interchangeable parts ...........ccccocciiicccecliinnnnnnin 7
4.9 Identification of Products.........ccoo i S e 7
0 028 4" T 4 13 T= 4 £ 4 1 o Y SO 7
411 Hose assembly — Test and performance requirements ...........ccccceeeriecccseeerennnnsssssssseedbersessssssssnnenes 8
5 Quality @SSUFaNCE ........ceeeiiriiiicccsmnerrerrrssssssmnerenssa il dessnnneennssssssssnnneesessssssssnnnsssssssssssssnnnesshesssssnnnennnnns 12
5.1 Responsibility for inSpection ... S ssnr e s ahee e e e 12
5.2 Classification of iNSPeCtions ...........ccccerieecadi e sssner e e e se s shassnne e e eeseenen 12
53 Qualification INSPections ... i s nne e e 12
5.4 Quality conformance inSPections.......cu..ccceiriiiiiciinsrirr e ssmnen e emene e b 15
5.5 B =053 0T 0 o 11T oY 0 N [ 16
5.6 [T =7 7= o2 4 o] o 101 4 L= 1 3 o Yo L3 I N 17
6 Preparation for delivery ........ndu b 18
6.1 Storage and packaging ... 0 i e 18
6.2 L T (] T e R SR 18
7 Ordering data ... e nmn e e e e s s nnnn e e e e eessnnsnnnenahenssssnnenenees 18
Annjx A (informative) Equivalent materials ..........ccccciiiiiccciieeriii e snne e e b s nnne e 19
Annéx B (informative),Qualification procedures and fire resistance specifications ................feeeeeeeneee 21
(=] 7 [T 0T | = T o 137/ N F 22

© SO 2006 — Al rights reserved iii


https://standardsiso.com/api/?name=59c2994c04a9b72764278fbaf0fda3ba

ISO 23933:2006(E)

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
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INTERNATIONAL STANDARD

ISO 23933:2006(E)

Aerospace — Aramid reinforced lightweight
polytetrafluoroethylene (PTFE) hose assemblies, classification
135 °C/20 684 kPa (275 °F/3 000 psi) and 135 °C/21 000 kPa

(27

5 °F/3 046 psi) — Procurement specification

1 3

This
(PTF
and 1

Bcope

International Standard specifies requirements for aramid reinforced lightweight polytetrafi
F) hose assemblies for use in aircraft hydraulic, oil and fuel systems attemperatures bety
35 °C (- 65 °F and 275 °F) and at a nominal pressure of 21 000 kPa (240 bar) (3 046 psi) 0

(300
limit

D psi). The hose assemblies are also suitable for use within the same temperature 2
ions in aircraft pneumatic systems where some gaseous diffusion through the wall of the PT|

be tolerated.

2

ormative references

The ffollowing referenced documents are indispensableé for the application of this documen

refer
docu

ISO ?
desig

ISO?
acce,

ISO 1
ISO ¢

ISO ¢
asse

ISO 1}
deten

nces, only the edition cited applies. For undated references, the latest edition of th
ment (including any amendments) applies.

685:1998, Aircraft — Environmental ‘tést procedure for airborne equipment — Resistar]
nated fire zones

859-1, Sampling procedures ‘for® inspection by attributes — Part 1: Sampling schemes
btance quality limit (AQL) forlot-by-lot inspection

161:1999, Aerospace(— UNJ threads — General requirements and limit dimensions

855-3:1990, Aeréspace — MJ threads — Part 3: Limit dimensions for fittings for fluid systems

uoroethylene
veen — 55 °C
r 20 684 kPa
nd pressure
FE liner may

t. For dated
b referenced

ce to fire in

indexed by

772:1988, Aerospace — Fluid systems — Impulse testing of hydraulic hose, tubing and fitting

mblies

[258;1984, Polytetrafluoroethylene (PTFE) tubing for aerospace applications — Meth
mination of the density and relative density

ods for the

ISO 8829-2, Aerospace — Test methods for polytetrafluoroethylene (PTFE) innertube hose assemblies —
Part 2: Non-metallic braid

SAE AS 150, Hose assembly, type classifications of, basic performance and fire resistance

SAE AS 1055, Fire testing of flexible hose, tube assemblies, coils, fittings and similar system components

SAE AS 1241, Fire resistant phosphate ester hydraulic fluid for aircraft

©1S0
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3 Classification

Hose assemblies furnished under this International Standard shall be classified as follows:

— Type A:

— Type B:

20 684 kPa (3 000 psi) nominal pressure;

21 000 kPa (210 bar) (3 046 psi) nominal pressure.

When no classification is specified by reference to this standard, type B shall apply.

4 Requifements

4.1 Limitsg of application

The use of
addition, inst
application i
to the approV

4.2 Qualit

these hose assemblies in high-pressure pneumatic storage systems is nat,recommende
allations in which the limits specified in this International Standard are excéeded or in whig
not covered specifically by this International Standard, for example for ©xygen, shall be sy
al of the purchaser.

ication

4.2.1 Gendral

Hose assem
which have

blies supplied in accordance with this International_Standard shall be representative of pro
peen subjected to and which have successfully passed the requirements and tests specif

this Internatipnal Standard.

4.2.2 Mant

facturer qualification

Manufacturef approval shall be granted by outside.agency procedure (see Table B.1, Procedure no. 1).
4.2.3 Prodlct qualification

Product approval shall be granted by éuiside agency procedure (see Table B.1, Procedure no. 2).

4.3 Materjals

4.3.1 Gengqral

The hose asgembly-materials shall be as described in this International Standard. All materials not speci

described in

this Anfernational Standard shall be of the highest quality and suitable for the purpose intend

d. In
h the
bject

ducts
ed in

ically
d.

4.3.2 Meta

IS

Metals used in the fittings shall conform to the applicable specifications described in Table 1 (or equivalent
specifications; see Annex A). Welded and redrawn tubing shall not be used. Material no. 1 shall not be used
for welded assembilies.

© 1SO 2006 — All rights reserved
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Table 1 — Metals to be used in hose assemblies

Form Metal

Material no.
(see Annex A)

Austenitic, annealed or as-rolled, corrosion-resistant steel

1

Bars and Austenitic, annealed or as-rolled, stabilized, corrosion-resistant steel 2and3
forgings Precipitation-hardening, corrosion-resistant steel 4,5and 6
Titanium 6AI-4V 7
CPTij 8
b Austenitic, seamless or welded, annealed, corrosion-resistant steel 9
ubing
Austenitic, seamless or welded, stabilized, corrosion-resistant steel 10 and 11
Cold-worked, stress-relieved titanium alloy 12
4.4 | Construction
4.41| General
To meet the construction and performance requirements laid down in this International Standard and as

requifed for its intended use, the hose assembly shall consist of;

4.4.2| Inner tube

The

smoqth bore and shall beAree from pitting or projections on the inner surface. Additives may be in
compound from which-the“tube is extruded with no more than 3 % of such additives being re
mixtyre.

4.4.3] Reinforcement

The

the ppra-aramid.

& seamless PTFE inner tube (see 4.4.2);
treated para-aramid reinforcement (see 4.4.3);
outer cover or braid protection to meet qualification and usability requirements;

gorrosion-resistant steel and/or titanium end-fittings (see 4.4.4).

nner tube shall be of .a seamless construction of virgin PTFE resin of uniform gauge. It

shall have a
cluded in the
tained in the

ge to protect

VI:inforcement shall consist of a treated para-aramid braid and an outer braid or other covers

The reinforcement shall be arranged on the outside surface of the inner tube so as to provide sufficient
strength to ensure compliance with the requirements laid down in this International Standard. Broken,
damaged, slack or missing reinforcement yarn shall be cause for rejection.

The outer cover, or braid, shall provide 100 % coverage to protect the para-aramid reinforcement from
exposure to ultraviolet light when bending to minimum radius specified in Table 4.

A continuous lay line which can be interrupted with hose manufacturer's name or trademark, shall be
permanently marked in contrasting colour along the hose length.

© 1SO 2006 — All rights reserved
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4.4.4 Fittings

4.4.41 General

It shall be proven that all fittings comply with the requirements laid down in this International Standard. Hose

assemblies supplied under this International Standard shall be equipped with fittings qualified for
intended use.

their

4.44.2 Insert fittings

Insert fittings _shall be manufactured in one piece wherever possible. Those made of other than one-piece
constructionlshall be butt-welded, fabricated unless otherwise agreed by the purchaser, from corrgsion-
resistant ste¢l or titanium tubing.

4.5 Inner ftube requirements

4.5.1 Densjity and relative density

The relative |[density of the hose inner tube shall not exceed 2,155 g/cm3, when\fested in accordancg with
ISO 7258, either method A or method B (as specified in 1SO 8829-2). The density shall not exceed
2,204 g/cm3 [when tested in accordance with ISO 7258, method C (as specified in ISO 8829-2).

4.5.2 Tensjle strength

When tested|in accordance with ISO 8829-2, 4.2, the longitudinal téhsile strength for all sizes of tubes shgll be
at least 15,1 N/mm2 (1 N/mm2 = 1 MPa) (2 200 psi).

When tested| in accordance with ISO 8829-2, 4.2, the transverse tensile strength for sizes DN 16 (— 10)) and
larger shall be at least 12,4 N/mm?2 (1 800 psi); for sizes'under DN 16 (- 10), the transverse strength nedd not
be tested.

4.5.3 Elongation

When tested|in accordance with ISO 8829:2, 4.2, elongation shall be at least 200 %.

4.54 Tubejroll

The tube shall not leak, split,burst or show any signs of malfunction, when tested through the sequenge as
specified in 4.3.2 of ISO 8829-<2.

4.5.5 Tube| proof pressure

After being qubjected to the tube roll test sequence (see 4.5.4), the tube, without reinforcing yarns, shdll not
leak, burst o j i ified | =

4.5.6 Elect

rical conductivity

When tested in accordance with 4.4 of ISO 8829-2, the electrical current shall be equal to or greater than:

10 pA for sizes DN 06 to DN 12 inclusive (-04 to —08 inclusive);

20 pA for sizes DN 16 (—10) and over.

© 1SO 2006 — All rights reserved


https://standardsiso.com/api/?name=59c2994c04a9b72764278fbaf0fda3ba

ISO 23933:2006(E)

4.6 Hose assembly
4.6.1 Dimensional requirements
The hose assembly dimensions, except for length, shall be as specified in Figure 1 and Table 2A or Table 2B,
as useful.
4.6.2 Physical requirements
The hose assembly shall comply with the physical and linear density (weight) requirements specified in
Table 4.
S
A I
A | L I
S e LRI 9
S S| 9| &
Y y
Yal
L] Y
B [
Key

a8  width across corners of nut and socket hexagon

=

in

D,, optside diameter (hose)

SR
s ©® o 3

4.6.3

inside diameter (fitting)

Litside diameter (fitting)

all thickness of inner tube

side diameter (hose)

tachment length

Figure 1 — Hose and fitting dimensions

Bore check

When bent to@ppropriate minimum bend radius as specified in Table 4, the hose assembly shall permit the

free
Table

bassage-of a solid rigid sphere throughout its length. The minimum diameter of the sphefe is given in
2Acor’Table 2B, as useful.

464

Toler:

Assembly length

ances on hose assembly lengths shall be as follows (unless otherwise specified):

—  + 3,20 mm (% 0,125 in) for lengths under 500 mm (19,6 in);

— +6,35 mm (+ 0,250 in) for lengths from 500 mm to 1 000 mm (19,6 in to 39,4 in) exclusive;

— +12,70 mm (£ 0,500 in) for lengths from 1 000 mm to 1 500 mm (39,4 in to 59 in) exclusive;

— £ 1 % for lengths of 1 500 mm (59 in) and over.

©1S0
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4.7 Fitting threads

Unless otherwise specified (see 4.4.4), fitting threads shall be in accordance with ISO 5855-3 for S| (metric
series) fittings and ISO 3161 for imperial (inch series) fittings. A 10 % increase in the tolerance of the fitting
thread of the nut following proof pressure test shall not be cause for rejection of the hose assembly.

Table 2A — Hose and fitting dimensions as shown in Figure 1 — Sl units

Dimensions in millimetres

Hose size Attach-| Wall Spherical
(nom.) Ho | ment | thick- [0 i or
N 7 se (braided) | Fittihng |
length | ness | hose assembly
Inch part of |inside-diampter®
. inner
Metric Inside Outside Inside Outside tube
part Equivalent tube diameter | diameter | diameter | diameter@ Straight | E[bow
outside diameter fittings | fitlings
dy, Dy, d; Dy l J
Size Size mm (in) min. min. | max. min. max. max. min. min. rin.
DN 06 -p4 | 6,350 |(0,250) 54 10,0 11,0 3,4 14 22 0,89 3,06 4,89
DN 10 -p6 | 9,525 |(0,375) 7,6 12,6 | 14,0 6,1 18 35 0,89 5,49 3,19
DN 12 -p8 |12,700 | (0,500) 9,9 15,5| 16,5 8,6 20 40 1,02 7,74 1,31
DN 16 -no | 15,875 (0,625) 12,3 19,0 | 20,0 10,4 24 47 1,14 9,36 4,84
DN 20 -n2 119,050 | (0,750) 15,3 22,5| 23,5 12,9 28 54 1,14 11,61 1P,97
DN 25 -6 |25,400 | (1,000) 21,6 31,4 32,5 19,3 37 66 1,14 17,37 16,41

@  Width acrgss corners of nut and socket hexagon may exceed the valués given for D;.

b Minimum s pecified inside diameter shall be verified by passing.a-spherical ball through the hose assembly (see 4.6.3).

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

Dimensions in inches

Hose size Attach-| Wall Sphericpl
(nom.) ment | thick- ball size for
Hose (braided) Fitting length | ness | hose asseibly
Inch part _ of inside
inner diamete®
Metric tube
part . Inside Outside Inside Outside .
oi?;ilc\ilslginatnt]l:a?gr diameter | diameter | diameter | diameter? Sf’|ttrt?r:grs]t 5?:\';
d, Dy, d; Dy / 5 9 9
Size Sizé mm (in) min. min. | max. min. max. max. min. min. rhin.

DNO6 | -04 6,350 |(0,250
DN 10 | -06 9,625 |[(0,375
DN 12 | -08 | 12,700 | (0,500

)| 0,213 [0,394|0,433| 0,134 0,551 0,866 | 0,035 | 0,120 | 0,114
)
)
DN 16 | -10 | 15,875 |(0,625)| 0,384 |0,787|0,787| 0,409 0,945 1,850 | 0,045 | 0,369 | 0,348
)
)

0,299 |0,496|0,551| 0,240 0,709 1,378 | 0,035 | 0,216 | 0,204
0,390 |0,650|0,650| 0,339 0,787 1,575 | 0,040 | 0,305 | 0,288

DN20 | —-12 | 19,050 | (0,750
DN25 | —-16 | 25,400 |(1,000

0,602 (0,886(0,925| 0,508 1,102 2,126 | 0,045 | 0,457 | 0,432
0,850 (1,236(1,280| 0,760 1,457 2,598 | 0,045 | 0,684 | 0,646

@  Width across corners of nut and socket hexagon may exceed the values given for D;.

b Minimum specified inside diameter shall be verified by passing a spherical ball through the hose assembly (see 4.6.3).

6 © 1SO 2006 — Al rights reserved
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Part numbering 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.

4.9

Identification of products

4.9.1 General

The

4.9.2 Fittings

The

fittings.
4.9.3] Hose assembly

A permanent marking shall be applied on a permanent rigid part and/or_en a permanent b3
secufely attached to the hose. Bands shall be no wider than 25,4 mm (%in) and shall not impair|
or the performance of the hose. Unless otherwise specified by the<{purchaser, the marking on
band|shall include the following information:

4.10| Workmanship

4.10.

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

manufacturer's name or trademark shall be permanently marked on one element of.all re

the hose assembly manufacturer’s name, trademark (optional);
the hose assembly manufacturer's CAGE/NATO codg;

the complete hose assembly part number;

e number of this International Standard fellowed by either the applicable type (A or B) or {
ominal pressure (“21 000 kPa” or “3.000 psi”);

e maximal operating temperature “135 °C” (275 °F) if and as required by the purchaser;
the pressure test symbol “PTor quality control label;
the date of hose assembly manufacture or batch number as required by the purchaser;

Iue fire resistance)type per 1ISO 2685, SAE AS 1055 or SAE AS 150 if applicable and as re
urchaser.

movable end

nd or bands
the flexibility
the fitting or

ne applicable

uired by the

1 “General

Workmanship shall be of such quality as to assure that hose assemblies furnished under this International
Standard are free of defects 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.

4.10.2 Dimensions and tolerances

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

© 1SO 2006 — All rights reserved
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4.10.3 Cleaning

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

4.11 Hose assembly — Test and performance requirements

4.11.1 Proof pressure

When tested in accordance with 1SO 8829-2, 5.8, each hose assembly shall withstand the proof pressure
specified in Table 3A or Table 3B, as applicable, without malfunction or leakage.

Table 3A — Pressure requirements of type A hose assemblies

Hose size Nominal Proof Minimum burst pressure
Inch part pressure pressure at

Metric . .

part Equivalent tube room temperdture high

outside diameter temperatufe

Size | Size mm (in) kPa (psi) kPa (psi) kPa (psi) kPa (gsi)
DNO6 [-04| 6,350 | (0,250) | 20684 | (3000) | 41370 | (6000) | 1107820 | (16 000) [ 82740 | (12[000)
DN 10 |-04| 9,525 | (0,375) | 20684 | (3000) | 41370 | (6000).} 96530 | (14 000)| 72398 | (10/500)
DN 12 |-04| 12,700 | (0,500) [ 20684 | (3000) | 41370 | (6000)~ 96530 | (14 000)| 72398 | (10/500)
DN 16 |-14| 15,875 | (0,625) | 20684 | (3 000) | 41370 | (6:000) | 82740 | (12000)| 62055 | (9 (|)OO)
DN 20 |-14| 19,050 | (0,750) | 20684 | (3 000) | 41 370> (6 000) | 82740 | (12000)| 62055 | (9 4)00)
DN 25 |-1¢4| 25,400 | (1,000) | 20684 | (3000) | 41370 | (6000) | 82740 | (12000)| 62055 | (9 (l)OO)

Table 3B — Pressure requirements of type B hose assemblies
Hose size Norinal Proof Minimum burst pressure
Inch part pressure pressure at

Metric . .

part Equivalent tube room temperature high

outside diameter temperatuge

Size | Size mm (in) kPa (psi) kPa (psi) kPa (psi) kPa (gsi)
DNO06 |-04| 6,350<[)(0,250) | 21000 | (3046) | 42000 | (6091) | 84000 |(12183)| 63000 | (9 137)
DN 10 |-0d4| 9,525 | (0,375) | 21000 | (3046) | 42000 | (6091) | 84000 |(12183)| 63000 | (9137)
DN 12 | - 04 [“12,700 | (0,500) | 21000 | (3046) | 42000 | (6091) | 84000 |(12183)| 63000 | (9137)
DN 16 |-10| 15,875 | (0,625) [ 21000 | (3046) | 42000 | (6091) | 84000 |(12183)| 63000 | (9137)
DN 20 |-12| 19,050 | (0,750) [ 21000 | (3046) | 42000 | (6091) | 84000 |(12183)| 63000 | (9137)
DN 25 |-16| 25,400 | (1,000) [ 21000 | (3046) | 42000 | (6091) | 84000 |(12183)| 63000 | (9137)

4.11.2 Elongation and contraction

When sample hose assemblies are tested in accordance with 1ISO 8829-2, 5.5, there shall be no change in
length by more than + 2 % in a 250 mm (10 in) gauge length.

© 1SO 2006 — All rights reserved
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4.11.3 Volumetric expansion

When sample hose assemblies are tested in accordance with ISO 8829-2, 5.6, the volumetric expansion shall
not exceed the limits specified in Table 4.

Table 4 — Physical requirements of hose assemblies and linear density (weight) of hose

Hose size Linear density (weight) Bend radius . .
.. Volumetric expansion
of hose? at inside of bend
Inch part

Metric .

part Equivalent tube max min ax.

outside diameter

Sizp | Size mm (in) kg/m (Ibfin) mm (in) mi/m (cm3/in)
DNQ6 | - 04 6,350 (0,250) 0,100 (0,006) 38 (1,50) 3,5 (0,089)
DN 10 | - 06 9,525 (0,375) 0,120 (0,007) 63 (2,48) 5,2 (0,132)
DN 12 | - 08 12,700 (0,500) 0,170 (0,010) 73 (2,87) 7.4 (0,188)
DN{16 | -10 15,875 (0,625) 0,235 (0,013) 82 (3.23) 15,1 (0,384)
DN 20 | -12 19,050 (0,750) 0,300 (0,017) 101 (3,98) 19,4 (0,493)
DN25 | -16 25,400 (1,000) 0,530 (0,030) 127 (5,00) 44,6 (1,133)
@  The linear density (weight) of the hose shall be determined on a minimum length of 300 mm (11,8 in).

4.11.4 Leakage

When sample hose assemblies are tested in accordance with ISO 8829-2, 5.7, there shall be no Ipakage.
4.11.p Thermal shock

4.11.p.1 Preconditioning

Follofing sample hose assembli€s'shall be tested:

— o¢ne test specimen shall be oil/air-aged;

— ¢ne test specimen-shall be light ray-aged (when required); and
— one test specimen shall be unaged (see 5.5.6).

4.11.5.2 , Requirement

Whemn_tested in accordance with ISQ 83829-2 with a maximum temperature of 135 °C (275[°F), 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 3A or Table 3B, as applicable, the sample shall be
deemed to have failed.

4.11.6 Impulse

4.11.6.1 Preconditioning

Following sample hose assemblies having a 90° elbow fitting on one end of the hose and a straight fitting on
the other end of the hose shall be tested. Two test specimens shall be oil/air-aged, two shall be light ray-aged
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(when required) and two unaged (see 5.5.6). If approval is being sought for both the bent-tube and the forged
elbow configuration, then one half of the specimens shall be of each configuration.

After this initial preconditioning, the test specimens shall be subjected at room temperature to the proof
pressure specified in Table 3A or Table 3B, as applicable, for at least 5 min. The test specimens shall then be
pressurized to the nominal pressure specified in Table 3A or Table 3B, as applicable.

4.11.6.2 Requirement

When tested for 250 000 cycles at nominal pressure specified in Table 3A or Table 3B, as applicable, in
accordance with ISO 8829-2 (i.e. in accordance with ISO 6772), with a maximum temperature of 135 °C
(275 °F), the[sample hose assemblies shall comply with the test requirements without any signs of Jegkage
[see also item g) in Clause 7]. The test specimens shall be mounted in a test setup shown in 1SQ8$29-2
having the dimension specified in Table 5.

For sizes ovgr DN16 (-10), the hose assembly may be bent in a 90° configuration, in lieu of 180*as defirled in
5.10 of ISO §829-2, at a reduced length as noted in Table 8, to reduce fluid volume.

4.11.7 Flexyre
When sample hose assemblies are flexure-tested in accordance with 1S0'8829-2, with a maxjmum

temperature |of 135 °C (275 °F), they shall not leak or show any otherisigns of malfunction. Thg test
specimens shall be mounted in a test setup shown in ISO 8829-2 having the.dimension specified in Tablg 5.

Table 5 — Flexure test and impulse test dimension

Hose size length
Metric Inch part !

i outside crameter (@pprox)

Size | Size mm (in) mm (in)
DN 06 | — 04 6,350 (0,250) 89 (3,5)
DN 10 | - 06 9,525 (0,375) 143 (5,6)
DN 12 | - 08 12,700 (0,500) 165 (6,5)
DN 16 | - 10 15,875 (0,625) 184 (7,3)
DN 20 | <12 19,050 (0,750) 229 (9,0)
DN 25\ 16 25,400 (1,000) 282 (11,1)

4.11.8 Streﬁs degradation

When sample hose assemblies are tested in accordance with ISO 8829-2, with a maximum temperature of
135°C (275 °F), they shall not exceed an average rate of effusion of 78 ml/min per metre of hose length
(2,0 cm3/min per inch of hose length) for any size.

4.11.9 Pneumatic surge

When sample hose assemblies are tested in accordance with 1SO 8829-2, the inner tubes of the test
specimens shall not collapse or show signs of degradation.
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4.11.10 Pneumatic effusion

When sample hose assemblies are tested in accordance with 5.2 of ISO 8829-2, they shall not exceed a total

rate of effusion of 26 ml per metre of hose length (8,0 cm3 per foot of hose length) for any size.
4.11.11 Repeated installation

4.11.11.1 Procedure

Sample hose assemblies shall be tested as follows. Screw end fittings of the hose assemblies to appropriate

union_adapto cian me JSING Cim JId Or dn equivaien JD all gnien ng nu

valugs applicable to the coupling type and material. If they don’t exist, apply the torque values
Tableg 6; test one half of the sample to the minimum tightening torque and test the other half.to
tightgning torque. Each of the eight cycles shall include the complete removal of the hose fit

specified in
€ maximum
ing from the

manifold union. Following the first, fourth and eighth installation, carry out proof pressure tests i accordance

with 4.11.1. Following the eighth installation, pressure-test the hose fittings with air arynitrogen ga
the npminal pressure.

4.11.11.2 Requirement

The hose assembly end fittings shall show no signs of leakage, galling of-ether malfunction.

Table 6 — Repetitive installation torque values

5 for 5 min at

Hose size
Dynamic beam.fitting 24° cone fitting
Inch part
Mettic
part Equivalent tube ' r ' r
outside diameter N-m Ibs -in N-m Ibs -in

Siz¢ [ Size mm (in) min. max. min. max. min. max. min max.
DN (@6 | -04 | 6,350 (0,250) 17 19 151 168 15 22 135 190
DN 10 |-06| 9,525 (0,375) 31 34 270 300 24 32 215 280
DN 12 |-08| 12,700 | (0,500) 49 54 432 480 53 62 470 550
DN 16 |-10| 15,875 | (0,625) 67 75 594 660 70 84 620 745
DN 20 |-12| 19,050 |.(0,750) 87 95 756 840 97 119 855 1055
DN 25 | - 16 | 25,400%("(1,000) 104 115 918 1020 129 155 114p 1370

4.11./12 Burst pressure at room temperature

Whenp sample hose assemblies are tested in accordance with 5.9.3 of ISO 8829-2, they shall not

leak or burst

at any pressure below the burst pressure at the room temperature specified Table 3A or Table 3B, as

applicable.

4.11.13 Electrical conductivity

When tested in accordance with 1SO 8829-2, 5.3, hose assemblies shall be capable of conducting a direct

current equal to or greater than:
— 6 pA for sizes DN 06 to DN 12 inclusive (- 04 to - 08 inclusive);

— 12 yA for sizes DN 16 (- 10) and over.

© 1SO 2006 — All rights reserved
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4.11.14 Push-pull test

If the hose assemblies are required to withstand to push-pull test [see also item h) in Clause 7], the sample
hose assembly shall be tested in accordance with 1ISO 8829-2. The hose assembly shall then be pressure
tested to nominal pressure for at least 5 min. There shall be no leakage.

4.11.15 Fire resistance

4.11.15.1 Procedure

If the hose assemblies are required to withstand a specified resistance to fire [see also item i) in Clause 7],
sample hose|assemblies may have a fire protection. Refer to Table B.2 for appropriate fire test specification.

On occasiong, a test may not be valid because of failure to hold the flame temperature at the specified Jalue;
for this reasdn it is advised to prepare additional hose assemblies for this test.

4.11.15.2 Re¢quirement

The test spgcimens shall withstand the effects of the flame without leakage for-the following period, as
applicable:

— fire-residtant hose assemblies: 5 min;

— fire proof hose assemblies: 15 min.

5 Quality assurance

5.1 Responsibility for inspection

Unless othenwise specified in the contract or purchase order, the supplier is responsible for carrying qut all
inspections gnd tests in accordance with the requirements specified in this International Standard.

Unless otherwise specified, the supplier miay 'use his own facilities or any commercial laboratory acceptaple to
the procuring activity. The purchaser-reserves the right to perform any of the inspections set out ip the

procurement| specification (i.e. this Interhational Standard) where such inspections are deemed necessary to
ensure that qupplies and services-conform to specified requirements.

5.2 Classffication of inspections
The examining and testing of hoses assemblies shall be classified as:

— qualificationdnspections (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 7 and the number and lengths
of test specimens specified in Table 8.
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Table 7 — Qualification test sequence and number of test specimens in sample

Inner Sample hose assemblies

Relevant inspection/test tube Test specimen No.

4.4 Construction
(General examination)?

4.51 Density and relative
density?

452 Tensile strength?

4.5.3 Elongation®

4.5.4 Tube roll2

4.5.5 Tube proof pressure?

4.5.4 Electrical conductivity?

4.61tp | (General examination)
4.10
4.11{1 | Proof pressure XXX X[ X|X]|X[X]|X]|XOETX]|X|X]X X | XX
4.11|2 | Elongation and X1 X
contraction
4.11(3 | Volumetric expansion XX
4.11|14 | Leakage X | X
Unaged X
4.11|5 | Thermal  Oil/air-aged X
shock Light ray- X
aged
Unaged XX
4.11[6 | Impulse® 9"/a'r'aged XX
Light ray- X | x
aged
4.11|7 | Flexure X| X
4.11|8 | Stress degradation X | X
4.11[9 | Pneumatic surge X | X
4.11{10 | Pneumatic effusian X | X
4.11|11 | Repeated instalfation X | X
4.11|12 | Burst pressure at room XX
temperature
4.11|13 | Electrieal conductivity X
4.11|14 |[Push-pull test (when X
required)
4.11.T5 Fire resistance (when X | X
required)

NOTE 1 X means one inspection/test.

NOTE 2 Grey-marked areas mean not applicable.

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

b 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 configuration, 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.

© 1SO 2006 — Al rights reserved 13


https://standardsiso.com/api/?name=59c2994c04a9b72764278fbaf0fda3ba

ISO 23933:2006(E)

Table 8 — Length of test specimens

Hose size for for for for for
impulse tests flexure tests electrical fire resistance other tests
Metric Inch part (4.11.6) @.11.7) conductivity (4.11.15)
part Equivalent tube and push-pull test
outside diameter test (4.11.14) (4.11.13)

Size | Size| mm (in) mm (in) mm (in) mm (in) mm (in)
DN 06 |-04| 6,350 | 0,250 260 10,2 365 14,4 600 23,6 500 19,7
DN 10|-06| 9,525 | 0,375 370 14,6 475 18,7 600 23,6 500 19,7
DN 12 | - 08| 12,700 | 0,500 430 16,9 535 21,1 600 23,6 500 19,7

Length as
DN 16 | - 10{| 15,875 | 0,625 500 19,7 605 23,8 | specified in 600 23,6 500 19,7
ISO 8829-2
DN 20 | - 12f| 19,050 | 0,750 fgga 21?336 705 27,8 600 23,6 500 19,7
875 34,4
DN 25 | - 16(| 25,400 | 1,000 6002 | 23,67 875 34,4 600 23,6 500 19,7
@  Reduced gssembly length if testing is performed at 90° bend instead of 180°.
5.3.2 Test feport, test samples and data for the purchaser

If the tests 4
shall be mad

Test req

conditioms. Log sheets, containing required test data, shall remain on file at the source test facility an

not to be
Test san
Drawing
shall ha

define a

List of s
tube, ho

5.3.3 Qual

Quialification
shall be as s

re carried out at a location other than the laboratoryf the purchaser, the following inforn
e available to the purchaser on request:

ort: one copy which shall include a report of.all tests and outline description of the tests
sent to the purchaser or qualifying authorities unless specifically requested.

hples: those that were tested, when requested by the purchaser.

5: the assembly, each subassembly and each components drawings. The assembly dra
e a cut-away section showing all detail components in their normal assembly position and

| details and subassemblies.

purces of hose or-hosé components including name of source and product identification for
5e and assembly:

fication testing

testingshall consist of all the examination and tests specified in 4.4 to 4.11; the test sequ
nown'in Table 7.

ation

and

d are

vings

shall

inner

ence

5.3.4 Criteria for requalification

Any change in a previously qualified hose-to-fitting joint and/or hose construction relative to design

material or method of attachment or manufacturing and assembly process would require a full
requalification.

For qualification approval of other types of end fitting connection designs from those previously qualified,

utilizing a previously qualified hose-to-fitting joint design, the following additional testing shall be
performed:

14

General examination (see 4.4);
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— proof pressure test (see 4.11.1);

— leakage test (see 4.11.4);

— repeated installation (see 4.11.11);
— room temperature burst (see 4.11.12).

— If a previously qualified hose is procured from a new manufacturing source, then complete requalification
testing is required.

5.4 [ Quality conformance inspections

5.4.1| General

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

— ipdividual tests: 100 % inspection (see 5.4.2);

— gampling tests (see 5.4.3);

— periodic control tests (see 5.4.4).

5.4.2| Individual tests

Each|hose assembly shall be subjected to the following\tests:
— g@eneral examination of product (see 4.6 to 4,10);

— proof pressure tests (see 4.11.1).

Prodyiction samples that are proof-pressure-tested with water shall be air-dried prior to capping (see cleaning
requirements in 4.10.3).

5.4.3] Sampling tests
The fpllowing inspectiansor tests shall be carried out in the order indicated:
a) ipternal cleanliness (see 4.10.3);

b) Ikpakage:ests (see 4.11.4);

c) trurst pressure at room temperature (see 4.11.12).

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

5.4.4 Periodic control tests

5.4.41 General

The inspections and tests specified in 5.4.4.2 and 5.4.4.3 shall be carried out as indicated on 10 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
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the same conditions. The use of two hose assemblies manufactured and tested from each lot of not more than
1 500 m (5 000 ft) of hose is also permitted.

5.4.4.2

Assembly and braid

Six hose assemblies from a lot of not more than 6 000 m (20 000 ft) [or one hose assembly from a lot of not
more than 1 500 m (5 000 ft)] shall be subjected to the following tests in the order indicated.

a) elongation and contraction (see 4.11.2);

b) impulse

(see 4.11.6) on unaged samples, only those which may have straight fittings on both ends.

5.4.4.3 Hlse inner liner

Four hose ag
more than 1

a) stressd

b) electrica

5.4.5 Rejec
5.4.51
If one or mo

shall be rejeq

5.4.5.2

Once a lot (
manufacture
taken to corr

5.4.6 Chan

Changes ini
with ISO 285

5.4.7 Dest

Prior to testi

semblies from a lot of not more than 6 000 m (20 000 ft) [or one hose assembly from a lot
500 m (5 000 ft)] shall be subjected to the following tests in the order indicated:

pgradation (see 4.11.8);

| conductivity (see 4.11.13).

ttion and re-test

Re¢jection

e items selected from a lot fails to meet the requiréments of this International Standard, t
ted.

Résubmitted lots

br part of a lot) has been rejected by the purchaser, it may be resubmitted for tests afte
[, in writing, has supplied full particulars concerning the cause of previous rejection and the 2
bct the defects in the lot.

ges in inspection procedures

hspection severity levels/(for example from normal to tightened inspection) shall be in accorg
O-1. All inspection-plans shall be single sampling plans with an acceptable number of zero.

uctive test.sample

ng, a letter “D” shall be permanently marked on each end fitting of those assemblies use

destructive tests(see 5.4.3 and 5.4.4).

bf not

ne lot

r the
ction

ance

d for

5.5 Test conditions

5.5.1 Asse

5.5.1.1

mbly, ends and hose

Assembly ends

Qualification tests shall be carried out on assemblies using straight-type ends with dimensions as shown in
Figure 1 and Table 2A or Table 2B, as useful, except for the test specimens requiring a 90° elbow fitting on

one end.

16

© 1SO 2006 — All rights reserved


https://standardsiso.com/api/?name=59c2994c04a9b72764278fbaf0fda3ba

ISO 23933:2006(E)

5.5.1.2 Assembly, hose

Qualification shall be carried out on assemblies using one hose construction and one hose manufacturer.
Separate qualification tests shall be carried out for each hose manufacturer and each different construction.

5.5.2 End connections

Each hose end shall be connected to a fitting and shall be torque-tightened.

5.5.3 Test fluids

Test fluids shall be as specified in ISO 8829-2.

5.5.4| Temperature measurements

Unlesgs otherwise specified, outside 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 fg °C
(2P

5.5.5| Pressure measurements

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

5.5.6|1  Oil/air aging

In all|of the tests using oil/air aged samples, the hese assemblies shall be fully preconditioned in MIL-H-83282
or SAE AS 1241 Type IV or other system fluidxas applicable. Preconditioning shall be done in twg phases:

1) The hose assemblies shall be filled.-with applicable system fluid and then pressurized to Nominal
Pressure and, while maintaining ‘this pressure at room temperature, the hose assemblies shall be
immersed in applicable or systém fluid for 8 min to 10 min, then allowed to air dry for the renjainder of 1 h.
This sequence of immersionand air drying shall be repeated no less than 50 times.

2) After completing item (1), fill hose with applicable system fluid (exclude all air), pressurize to nominal
pressure and age at@35 °C (275 °F) in air for 7 days.

5.5.6{2 Light ray aging

In all|of the tests using oil/air aged samples [see also item j) in Clause 7], the hose assemblies ghall be aged
in ac¢ordance with ISO 8829-2.

5.5.6l3 — linaged test specimens

Unaged assemblies shall be as manufactured.
5.6 Inspection methods
5.6.1 Examination of product

5.6.1.1 Inner tube

Each length of tubing shall be examined to determine conformance to the requirements laid down in 4.4.2 with
respect to material, size, workmanship and dimensions.
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5.6.1.2 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 4.4). In addition, each hose
assembly shall be checked to determine conformance with respect to dimensions and linear density (see 4.6).

6 Preparation for delivery

6.1 Storage and packaging

All openings

requirementq.

shall be sealed with appropriate caps or plugs. Storage and packaging shall be to the custo

Packaging shall assure sufficient opacity to UV light.

6.2 Marki

Interior and ¢

7 Orderi

The following

a) referenc

b) the detalls of parts required (part number, hose size, hose assembly length, protection if required);

c) end fittipgs type, size and orientation in case of-elbows or tee fittings or special features of de
(see 4.4)4);

d) datarequirements (see 5.3.2);

e) applicab

f) a staten

ng

xterior containers shall be marked according to the customer’s requirenients.

hg data
information shall be included in the purchase order or inndocuments referenced on it:

e to this International Standard (i.e. title number and'date of edition);

le levels of presentation, packaging and marking requirements (see 6.1 and 6.2);

ent in the event of a.special request that test specimens subjected to destructive testing are

consideled or shipped as part-of the contract or order;

g) anydev
h) whether

i) whether

ations to the parameters for impulse testing specified in ISO 6772 and I1ISO 8829-2 (see 4.11
resistanceto push-pull test is required;

fire resistance or fire proofing is required;

Mmer’s

sired

to be

6);

i) whether

18

class A or class B resistance to light ray is required.
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