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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
ical standardization.
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— updated all the references in the Bibliography.

© IS0 2017 - All rights reserved v


https://standardsiso.com/api/?name=482710c1bd459a5a4fff760897d5896f

ISO 6605:2017(E)

Introduction

In hydraulic fluid power systems, power is transmitted and controlled through a liquid under pressure
within an enclosed circuit. A hose assembly is a flexible fluid power conductor consisting of a length of
hose attached, at both ends, to hose fittings.
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INTERNATIONAL STANDARD ISO 6605:2017(E)

Hydraulic fluid power — Test methods for hoses and hose
assemblies

WARNING — Some of the tests described in this document are considered hazardous. It is,
therefore, essential that, in conducting these tests, all appropriate safety precautions be strictly
adhered to. Attention is drawn to the danger of burst, fine jets (which can penetrate the skin)
and energy release of expandlng gases To reduce the hazard of energy release, bleed air out of
test : serly trained
persgnnel.

1 Sicope

This document specifies uniform test methods for evaluating the performance of hodes and hose
assemblies (hoses and attached hose fittings) used in hydraulic fluid powersystems.

Specific tests and performance criteria for evaluating hoses and hese assemblies used|in hydraulic
appligations are in accordance with the requirements of the respéctive product (hoses or|hose fitting)
specifications.

2 Normative references

The fpllowing documents are referred to in the text'in such a way that some or all of their content
constjtutes requirements of this document. For @ated references, only the edition cited applies. For
undafed references, the latest edition of the refeténced document (including any amendmg¢nts) applies.

ISO 1402, Rubber and plastics hoses and hase.assemblies — Hydrostatic testing
[SO 3448, Industrial liquid lubricants < IS0 viscosity classification

ISO 4p71, Rubber and plastics hoSes'and hose assemblies — Methods of measurement of the flimensions of
hosesland the lengths of hose gssemblies

[SO 5598, Fluid power systems and components — Vocabulary

ISO 5B93, Rubber and.plastics test equipment — Tensile, flexural and compression types (copstant rate of
travetse) — Specification

ISO 6133, Rubber'and plastics — Analysis of multi-peak traces obtained in determinations of tear strength
and aflhesion-Strength

ISO 8D33; Rubber and plastics hoses — Determination of adhesion between components

ISO/TR 11340, Rubber and rubber products — Hydraulic hose assemblies — External leakage classification
for hydraulic systems

ISO/TS 17165-2, Hydraulic fluid power — Hose assemblies — Part 2: Practices for hydraulic hose assemblies

[SO 23529, Rubber — General procedures for preparing and conditioning test pieces for physical test methods

3 Terms and definitions
For the purposes of this document, the terms and definitions given in ISO 5598 and the following apply.
[SO and IEC maintain terminological databases for use in standardization at the following addresses:

— IEC Electropedia: available at http://www.electropedia.org/

© IS0 2017 - All rights reserved 1
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— ISO Online browsing platform: available at http://www.iso.org/obp

3.1

change-in-length
elongation or contraction of the hose or hose assembly due to pressurization

3.2

minimum burst pressure
minimum pressure at which failure of the hose or hose assembly occurs

Note 1 to entry: This failure can be a hose burst, leakage or separation of the hose from the hose fitting.

3.3

fatigue test
determine p¢

4 Visual

Hose assemH
correct hose

5 Standard tests

5.1 Dimensional check test

5.1.1 Geng
NOTE Th

The hoses sh|

5.1.2 Mea

cyclic enduJance (impulse) test

conducted between a lower cyclic test pressure and an upper cyclic test/pressuyre to
brformance of a hose assembly under pressure cycling conditions
pxamination of product

lies shall be visually inspected in accordance with ISO/TS 17165-2; to determine thpt the
and hose fittings are properly installed.

eral
bse test methods are technically equivalentto those specified in ISO 4671.

all be inspected for conformity with-all the dimensions of the relevant hose specificaftion.

surement of outside and reinforcement diameters

5.1.2.1 Determine finished outsidé diameter and reinforcement diameter, where required, by

calculation fi
tape may be

5.1.2.2 Tak

5.1.3 Mea

om measurement of the respective circumference. As an alternative, a flexible graduated
1sed to read the diameters directly.

e outside diameter measurements at a minimum of 25 mm from the hose ends.

surement of inside diameter

5.1.3.1 Measure theinside diameter by reans of a suitable exparnding bathortetescopimg gauge in
accordance with method 2 given in [SO 4671.

5.1.3.2 Take inside diameter measurements at a minimum of 25 mm from the hose ends.

5.1.4 Measurement of concentricity

5.1.4.1 Measure concentricity over both the reinforcement and the finished outside diameters using
either a dial indicator gauge or a micrometre.

5.1.4.2 Take concentricity measurements at a minimum of 15 mm from the hose ends.

5.1.4.3 Round the foot of the measuring instrument to conform to the inside diameter of the hose.

2
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5.1.4.4 Take readings at 90° (1,57 rad) intervals around the hose. Acceptability is based on the total

variat

5.2

ion between the highest and lowest readings.

Proof test

5.2.1 Test the hose assemblies hydrostatically to the specified proof pressure in accordance with the
relevant product specification using the method specified in ISO 1402, for a period of between 30 s and
60 s for all sizes. The proof pressure shall be twice the maximum working pressure, unless otherwise

specified.
5.2.2 —Hoseassembties thatextibit o teakage or otherevidence of faiture after beimg subjected to the
proof]test shall be deemed to have passed the test.
5.3 |Change-in-length test
5.3.1| Conduct measurements for the determination of elongation oreontraction on [a previously
unusgd, unaged hose assembly having a free length between hose fittings'of-at least 600 mm.
5.3.2] Attach the hose assembly to the pressure source in an untéstricted straight position. If the hose
is nof straight due to its natural curvature, it may be fasteneddaterally to achieve a stralght position.
Pressjpirize to the maximum working pressure for a period of 30¢s, then release the pressure.
5.3.3| Place accurate reference marks 500 mm (lp) apart on the outer cover of the Hose, midway
betwg¢en hose fittings, after allowing the hose assembly to restabilize for a period of 3) s following
presspire release.
5.3.4| Repressurize the hose assembly to the specified maximum working pressure for a period of 30 s.
5.3.5| Measure the distance betweenreference marks while the hose is pressurized and redord this as /1.
5.3.6| Determine the change inlength using Formula (1) in accordance with ISO 1402:
1; -1
Nl=2—"%%100 (1)
0
where
I isthedistance between the reference marks after the hose assembly restabilizes pressurized
following the initial pressurization and release of pressure, in millimetres;
I Cis the distance between the reference marks while the hose assembly is under pressure, in
T HHMEtTes;
Al is the percentage change in length, which will be positive (+) in the case of an increase in
length and negative (-) in the case of a decrease in length.
5.4 Bursttest
5.4.1 General

This is a destructive test. Hose or hose assemblies that have been subjected to this test should be
destroyed.

© IS0 2017 - All rights reserved
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5.4.2 Procedure

5.4.2.1 Subject unaged hose or hose assemblies, on which the hose fittings have been attached for less
than 30 d, to a hydrostatic pressure. Increase the pressure at a rate in accordance with ISO 1402 until
the hose or hose assembly fails. The minimum burst pressure shall be four times the maximum working
pressure, unless otherwise specified in the pertinent hose product standard.

5.4.2.2 Reject hose assemblies showing leakage, hose burst or indication of failure below the specified
minimum burst pressure.

5.5 Cold hrerrdtest

5.5.1 General

NOTE Thjs test is technically identical to method B in ISO 10619-2.
This is a desfructive test. Hose assemblies that have been subjected to this test should be destroy
5.5.2 Prodedure

5.5.2.1 Condition hose assemblies at a temperature equal to the minimtum application temperat|

the relevant

5.5.2.2 Wh
between 8 s 2

In the case o
over the ma
through 90°

5.5.2.3 Aft

cracks and st

5.5.2.4 Ho

cold bend tes

5.6 Cyclic

5.6.1 Geng

NOTE Th

broduct specification in a straight position for 24 h.

ile still at the minimum application temperature~Bénd the samples once, taking a ti

ndrel; in the case of hose sizes larger,than 22 mm nominal inside diameter, bend
pver the mandrel.

br bending, allow the sample to'warm to room temperature, visually examine it for
[bject it to the proof test (see 5.2).

be assemblies that exhibit no visible cracks, leakage or other evidence of failure aft
t shall be deemed to have passed the test.

endurance-(impulse) test

pral

s tést method is technically equivalent to that specified in ISO 6803.

nd 12 s, over a mandrel having a diameter equal,to-twice the specified minimum bend r

[ hose sizes up to and including 22 mm nominal inside diameter, bend them through

9%

ure of

Ime of
adius.

180°
them

cover

br the

This is a destructive test. Hose assemblies that have been subjected to this test should be destroyed.

5.6.2 Procedure

5.6.2.1 Test hose assemblies with hose fittings that have been attached for less than 30 d.

5.6.2.2 Calculate the free (exposed) length of hose under test, as shown in Figure 1, using the
appropriate formula for the inside diameter of the hose under test, as follows:

a) hose sizes up to and including 22 mm nominal inside diameter:

180° ben

d freelength = 7 (r+d /2)+2d

© ISO 2017 - All rights reserved
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b) hose sizes larger than 22 mm nominal inside diameter:

90° bend free length = 77 /2(r+d /2)+2d

where

r  isthe minimum bend radius (the minimum bend radius is found in the relevant hose standards);
d isthe hose outside diameter (this is a measured dimension, except for d’s smaller than 25 mm).

For values of d less than 25 mm, use d = 25 mm for the 2d term in the expression for the hose free
lengtfy, so that the hose between the end of the hose fitting and the start of the bend radiug is straight.

The actual free hose length shall agree with the calculated free hose length to within +14-0 % or +8/-
0 mm), whichever is greater.

5.6.2J3 Connectthe test hose assemblies to the apparatus. These shall be installed according to Figure 1.
The hjose assemblies of nominal inside diameter up to and including 22 min)shall be bent through 180°,
and hpse assemblies of nominal inside diameter larger than 22 mm shallkbe bent through 9(°.

o

nlr + (d/2)] + 2d : {nlr + (d/DI}/2 + 24
e
S

|

i

|

5% |
(2r+ d) 0 |
]

+5%
[r+1(d/2)] 0

]

a) hose sizes up to andiincluding 22 mm nomi- b) hose sizes larger than 22 mm norpinal inside
nal insidé’diameter diameter

Figure 1 — Hose assemblies for cyclic endurance (impulse) test

5.6.2}4_7'Select a test fluid that meets with the requirements of viscosity grade ISO VG 46|(46 cSt + 4,6
cSt at{40-°C) in accordance with ISO 3448, and circulate it at a rate sufficient to maintain a hiniform fluid
temperature within the hose assemblies.

5.6.2.5 Apply a pulsating pressure internally to the hose assemblies at a rate between 0,5 Hz and 1,3 Hz
for high pressure tests and between 0,2 Hz and 1,0 Hz for low pressure tests; record the frequency used.

5.6.2.6 The pressure cycle shall fall within the shaded area of Figure 2 for high pressure tests (greater
than 2,5 MPa) and within the shaded area of Figure 3 for low pressure tests (2,5 MPa or less), and

© IS0 2017 - All rights reserved 5
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conform as closely as possible to the curve as shown. The actual rate of pressure rise shall be determined
as shown in Figure 2 and shall be within a tolerance of +10 % of the calculated nominal value.

—-1 15 % |— £ 9 e
5% — -
"7 7 7 7A _{
— 5 %p
85 % p 72 1
1
A
s
1
b y
4
/A
7/
i vy
15 % 4%
1 MPa —= / %75 i e
0 MPa— 0
5%~ |- —{10 %~
— |=—=5%
c
d
Key
a  Secant prpssure rise rate.
b Rate of piessure rise to be determined between these two points.
¢ 45 % to 55 % of a complete impulSe cycle.
d  One complete impulse cycle:
Figyre 2 — Cyclic endurance (impulse) test pressure cycle for high pressure test
NOTE1 Se¢ant'pressure rise is the straight line drawn through two points on the pressure rise curve; one
point at 15 % pfthe test pressure and the other at 85 % of the test pressure.

NOTE 2  Point “0” is the intersection of the secant pressure rise with a pressure of 0 MPa (0 bar).
NOTE 3  Pressure rise rate is the slope of the secant pressure rise expressed in megapascals per second
(MPa/s).

NOTE 4  Cycle rate shall be uniform at 0,5 to 1,3 Hz.

NOTES5  The nominal rate of pressure rise shall be equal to:

R=f(10p—k)
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where
R  istherate of pressure rise in megapascals per second (MPa/s);
f  isthe frequency in hertz (Hz);
p  isthe nominal impulse test pressure in megapascals (MPa);
k  isequivalent to 5 megapascals (MPa).
—| o, -
15 % 5 9% | ‘
5% p
] !
85 % p /
7,
7
a )
7
)
B5 % p An,
2% /
A 7
0 MPa
5% —{10 % (=
— 5%
o
d
Key
a  Secant pressure-rise rate.
b Rhte of pressure rise to be determined between these two points.
¢ 4b %4055 % of a complete impulse cycle.
d  Opé-complete impulse cycle.
Figure 3 — Cyclic endurance (impulse) test pressure cycle for low pressure test
NOTE 6

Secant pressure rise is the straight line drawn through two points on the pressure rise curve; one
point at 35 % of the test pressure and the other at 85 % of the test pressure.

NOTE7  Point “0” is the intersection of the secant pressure rise with a pressure of 0 MPa (0 bar).

NOTE8 Pressure rise rate is the slope of the secant pressure rise expressed in megapascals per second
(MPa/s).

NOTE9  Cycle rate shall be uniform at 0,2 to 1,0 Hz.

NOTE 10 The nominal rate of pressure rise shall be equal to:

© IS0 2017 - All rights reserved
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R=f(10p—k)

where

R  istherate of pressure rise in megapascals per second (MPa/s);

is the frequency in hertz (Hz);

f
p  isthe nominal impulse test pressure in megapascals (MPa);
k

iseq

uivalent to 5 megapascals (MPa).

5.6.2.7 Testthe hose assemblies at the impulse test pressure and temperature indicated in the relevant

product specification:

5.6.2.8 Determine the duration of the impulse test in total number of impulse cycles byrthe re
product spedification.

5.6.2.9 Conduct the test for the specified number of cycles or until an assembly fails-f a test is st
before complletion of the minimum number of cycles and then restarted, leakage may occur

hose/hose fifting junction upon restarting the test and until the test temperature.is reached. Leakage less
than class 4 s defined in ISO/TR 11340 does not constitute a failure of the hiose assembly. Any lepkage

shall be repo|

5.6.2.10 Ho
impulse cyclg

ted in accordance with the classification in ISO/TR 11340.

be assemblies that exhibit no evidence of failure at the completion of the required num
s shall be deemed to have passed the test.

5.7 Leakadge test

5.7.1 Geng

This is a dest

pral

ructive test. Hose assemblies that:hiave been subjected to this test should be destroy
edure

ject hose assemblies onwhich the hose fittings have been attached for less than 30

luce the fluid pressure to 0 MPa (0 bar).

be-assemblies that exhibit no leakage or other evidence of failure after the leakage tes

5.7.2 Proc
5.7.2.1 Sul
hydrostatic p
5.7.2.2 Req
5.7.2.3 Re{
5.7.2.4 Ho
be deemed t

evant

pped
ht the

ber of

A1
&

], to a

ressure of 70 % of the specified minimum burst pressure for a period of 5 min to 5,5 min.

pply 70.%)0f minimum burst hydrostatic pressure for another period of 5 min to 5,5 min.

r shall

have passed the test

5.8 Adhesion test

5.8.1 General

NOTE This test method is technically equivalent to that specified in ISO 8033.

This is a destructive test. Hoses that have been subjected to this test should be destroyed.
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