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Foreword

-1:2011(E)

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

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
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main task of technical committees is to prepare International Standards. Draft Internationa
bted by the technical committees are circulated to the member bodies for voting. Public
rnational Standard requires approval by at least 75 % of the member bodies casting a vote.

ntion is drawn to the possibility that some of the elements of this document may. be the subje
[s. ISO shall not be held responsible for identifying any or all such patent rightsy

10619-1 was prepared by Technical Committee ISO/TC 45, Rubber and-rubber products, Su
1, Hoses (rubber and plastics).

first edition cancels and replaces ISO 1746:1998. It also inc@rporates the Technical G
1746:1998/Cor.1:1999. In particular, it specifies additional test.méthods.

10619 consists of the following parts, under the generahtitte Rubber and plastics hoses an
surement of flexibility and stiffness:

Part 1: Bending tests at ambient temperature
Part 2: Bending tests at sub-ambient temperatures

Part 3: Bending tests at high and low temperatures

Standards
ption as an

ct of patent

bcommittee

orrigendum

d tubing —

© 1SO 2011 — All rights reserved


https://standardsiso.com/api/?name=311cf73072beafba668efad2d8fa83d7



https://standardsiso.com/api/?name=311cf73072beafba668efad2d8fa83d7

INTERNATIONAL STANDARD ISO 10619
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Rubber and plastics hoses and tubing — Measurement of

flexibility and stiffness —

Part 1:
Bending tests at ambient temperature

WARNING — Persons using this part of ISO 10619 should be familiar with normal laborator
This part of ISO 10619 does not purport to address all of the safety problems, if any,) asso
its yse. It is the responsibility of the user to establish appropriate safety and health pract
ensjure compliance with any national regulatory conditions.

1 |Scope

Thig part of ISO 10619 specifies three methods for measuring the flexibility of rubber and plasticy
tubipg (methods A1, B and C1), where the deformation of the hose,erdubing is measured, and two
measuring the stiffness (methods A2 and C2) by measuring theforee to bend the hose or tubing v
or plastics hoses or tubing are bent to a specific radius at ambient temperature.

Methods A1 and A2 are suitable for rubber and plastics txoses and tubing with inside diameter d
incliding 80 mm.

Method A1 allows the measurement of the flexibility«of the hose or tubing by measuring the reductid
diameter when the hose is compressed betweentwo plates.

Method A2 provides a means of measuring:the force required to reach a specific bend radius, wh
or tlibing is compressed, as between two plates. The test can be carried out at a specified interna

y practice.
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2 Normative references

The following referenced documents are indispensable for the application of this document.

iend radius.

For dated

references, only the edition cited applies. For undated references, the latest edition of the referenced document

(including any amendments) applies.

ISO 4671, Rubber and plastics hoses and hose assemblies — Methods of measurement of the dimensions of

hoses and the lengths of hose assemblies

ISO 8330, Rubber and plastics hoses and hose assemblies — Vocabulary

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

© 1SO 2011 — All rights reserved
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 8330 and the following apply.

341
bending
shaping or forcing something straight into a curve or angle at a specified temperature

3.2
flexibility
ease of bending a hose without it being damaged by kinking, collapse, breaking or cracking

NOTE A hose can be bent around a mandrel, for example.

3.3
stiffness
resistance ¢f a hose to bending

34
hose deforimation
ovality obtajned when a hose is compressed or bent around a mandrel

NOTE This may be measured by the reduction in the outside or inside diameter.

3.5
flexural stiffness
measure of|the resistance of a hose to bending

3.6
dynamomgeter
force measpring device

4 Methqd A1
4.1 App3ratus

411 Apiaratus, consisting of twao/guides A and B, guide A being fixed in a plane and guide B being movpble
in that plang, parallel to and in ling"with, guide A [see Figure 1a)].

If it is desirgd to measure thedoree to attain the specified radius of curvature, this may be done, for examplg, by
means of plilleys and weights. Care shall be taken to minimize the effects of frictional resistance (see Figurg 2).

4.2 Hosé test pieces

4.21 Typfs and dimensions

The hose test pieces shall consist either of complete manufactured lengths of hose or suitable test lengths. If
the manufactured length is shorter than the length required for the test, hose test pieces of adequate length
shall be specially manufactured.

4.2.2 Number

Unless otherwise specified, two hose test pieces shall be tested.

4.3 Conditioning of hose test pieces

No test shall be carried out within 24 h of manufacture.

2 © 1SO 2011 — Al rights reserved
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For evaluations which are intended to be comparable, the test shall, as far as possible, be carried out after the
same time interval after manufacture. ISO 23529 shall be followed for time between sample manufacture and

test

ing.

Before testing, hose test pieces shall be conditioned for at least 16 h at a standard laboratory temperature and
humidity (see 1ISO 4671): this 16 h period may be part of the 24h interval after manufacture.

44

Test temperatures

The test shall be conducted at a standard laboratory temperature and humidity in accordance with ISO 23529.
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454 Separate guides A and B to a distance slightly lessithan 1,6 C + 2 D. Place the hose betwee
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Test procedure

I If required, apply the specific test pressure or vacuum as given in the relevant product spe

ument as specified in ISO 4671.

B Draw two parallel and diametrically opposed lines along the length.of the hose. If the hose
ature, one of the lines shall be on the outside of the curve. On each of these lines, mark a
'+ 2 D or 200 mm whichever is longer, where C is twice the minimm bend radius specified in the
cification, so that the marked distances are exactly opposed.~khis ensures a sufficient length f
and adequate support of the hose.

puides are closed to a distance of C + 2 D (see Eigure 1).
b Check that the hose on each side is stipported to a length of not less than D.

b Measure and determine the (minimum outside dimension, 7, in the curved position ¢
Figure 1b)].

Expression of results

tulate the value of T/D-using the mean values obtained. Compare the result with the permitted
n in the appropriate*hose specification.

Test report
test report shall include the following information:

areference to this part of ISO 10619, i.e. ISO 10619-1:2011;

ification.

R Measure and determine the average outside diameter, D, of the hose by means of a suitabl¢ measuring

has natural
distance of
appropriate
or the bend

N the guides

hat the ends of the marked distances are parallel to'the ends of the guides and remain in this p@sition while

f the hose

Heformation

b)

c)

d)

f)

g)
h)

the method used;

a full description of the hose or tubing tested and a reference to the hose specification in acco
which the hose was tested;

the test temperature;

the internal pressure or vacuum at which the test was carried out (if applicable);

rdance with

observation on any abrupt change(s) in the hose section or irregularity in curvature caused by kinking;

the value of D,T and T/D;

whether T/D was within the permitted deformation;
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the date of the test.

5 Method A2

5.1 Apparatus

5.1.1

Apparatus, consisting of two guides A and B, guide A being fixed in a plane and guide B being movable

in that plane, parallel to and in line with, guide A, and attached to a series of pulleys and weights, as shown in
Figure 2. Care shall be taken to minimize the effects of frictional resistance.

5.2 Hose test pieces

5.2.1 Types and dimensions

The hose tgst pieces shall consist either of complete manufactured lengths of hose or suitable test lengths. If
the manufagtured length is shorter than the length required for the test, test pieces of adequate length shall be
specially manufactured.

5.2.2 Nunpber

Unless othgrwise specified, two hose test pieces shall be tested.

5.3 Conditioning of hose test pieces

No test shall be carried out within 24 h of manufacture.

For evaluations which are intended to be comparable, the.i€st shall, as far as possible, be carried out after the
same time |nterval after manufacture. ISO 23529 shall be followed for the time between sample manufadture
and testing

Before testing, hose test pieces shall be conditioned for at least 16 h at a standard laboratory temperature|and
humidity (s¢e ISO 4671): this 16 h period may'be part of the 24 h interval after manufacture.

5.4 Testtemperatures

The test shall be conducted at a-standard laboratory temperature and humidity in accordance with ISO 23529.
5.5 Testprocedure

5.5.1 If rdquired, apply the specific test pressure or vacuum as given in the relevant product specification.

5.5.2 Dr4d

wAwe parallel and diametrically opposed lines along the length of the hose test piece. If the

ose

has natural

curvature _one of the lines shall he on the outside of the curve Qn each of these lines _m

k a

distance of 1,6 C + 2 D or 200 mm whichever is longer, where C is twice the minimum bend radius specified in
the appropriate specification, so that the marked distances are exactly opposed. This ensures a sufficient length
for the bend test and adequate support of the hose.

5.5.3 Separate guides A and B to a distance slightly less than 1,6 C + 2 D. Place the hose between the guides
so that the ends of the marked distances are parallel to the ends of the guides and remain in this position while
the guides are closed to a distance of C + 2 D by adding weights until the minimum outside dimension, T, in the
curved position of the hose, has been achieved ( see Figure 1).

5.5.4 Check that the hose on each side is supported to a length of not less than D.

© 1SO 2011 — All rights reserved
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5.5.5 Measure and determine the minimum outside dimension, 7, in the curved position of the hose and note
the total weight added, in kilograms, to reach this position [see Figure 1a)].

5.6 Testreport
The test report shall include the following information:
a) areference to this part of ISO 10619, i.e. ISO 10619-1:2011;

b) the method used;

c) [aTull descripiion of the hose or tubing tesied and a reference 1o the hose specification in accordance with
which the hose was tested;

d) [the test temperature;
e) |the internal pressure or vacuum at which the test was carried out, if applicable;

f) |the value of T and the force (i.e. the total mass added, in kilograms) required’to reach the specific bend
radius;

g) |the date of the test.

6 |Method B

6.1| Apparatus

6.1.1 Mandrel, having an outside diameter equal_to twice the minimum bend radius specified for the hose,
or alformer, with an arc of at least 180°, as shown.itv Figure 3. If the minimum bend radius is not specified, the
marjdrel or former shall have an outside diameter-of equal to 12 times the nominal bore of the hos¢. Additional
marjdrels whose outside diameter are less thatithe diameter of the original mandrel chosen should ke available.

6.2| Hose test piece

The| hose test piece shall be cutfrom the hose under test and shall have a length adequate to prpvide a grip
at epch end in addition to a section which can be bent around the periphery of the mandrel. In addition, if the
hosg is being tested underpressure or vacuum the sample should be long enough to allow the atfachment of
suitgble end fittings.

6.3| Test temperatures

Theltest shall be conducted at a standard laboratory temperature and humidity (see 1ISO 23529).

6.4| Procedure

6.4.1 Measure the outside diameter of the hose or hose assembly (if the sample is being tested under pressure
or vacuum) using a suitable procedure conforming with ISO 4671.

6.4.2 The hose or hose assembly should be bent around a circular support mandrel (chosen as specified
in 6.1) in order of decreasing diameter until a 20 % reduction in the outside diameter is achieved. If the hose
assembly has any natural curvature the test should be done with the natural curvature of the hose. Record the
dimension of the mandrel where this reduction in outside diameter occurred. Note other percentage reductions
in outside diameter may be used.

6.4.3 Repeat the procedure in 6.4.2 except against the natural curvature of the hose, if applicable.
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6.5 Test

report

The test report shall include the following:

a reference to this part of ISO 10619, i.e. ISO 10619-1:2011;
a full description of the hose and its origin;

the dimensions of the hose test piece;

ssure under which the test was performed, if applicable;

a)

b)

c)

d) the pre

e) the dig
outside

f)  the min

9)

7 Methc

diameter occurred;

imum bend radius of the hose under which the test was performed;

the date of the test.

d C1

7.1 Apparatus

711
underneath
design so a

The ends o

Apparatus, as shown in Figure 4. The hose test piece is plaged on three support trolleys pla

the hose at either end and at the middle of the hose samyple. The trolleys should be of a suit
5 to move freely when the hose is being bent.

the hose test piece are connected to suitable tensiohing device capable of bending the hose t

minimum bénd radius.

7.2 Hosé€

The testing

7.3 Test

The test sh

7.4 Proc

The bendin

test piece

shall be carried out on a finished hose:

temperature

bl be conducted at a standard laboratory temperature and humidity (see 1ISO 23529).

edure

g test shall be-performed as indicated in Figure 4 with either the hose empty or pressuri

if applicablé. The hose(shall be bent until the minimum bend radius has been achieved. The test sha

repeated fi
kinking or o

vality,\when returned to the straight position.

7.5 Test

meter of the mandrel at which the 20 % reduction (or other specified percentage reduction) of

ced
hble

D its

red,
| be

e times:After completion of the bend test, there shall be no permanent deformation, such as

report

The test report shall include the following:

a)
b)
c)
the pre

the cur

a reference to this part of ISO 10619, i.e. ISO 10619-1:2011;
a full description of the hose and its origin;

the dimensions of the test specimen;

ssure under which the test was done, if applicable;

vature of the hose under which the test was performed;

minimum bend radius of the hose, if required;
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8.1

ISO 10619

visual examination, such as kinking or ovality when retuned to the straight position;

the date of the test.

Method C2

Apparatus

See 71.

-1:2011(E)

8.2

The

8.3

Eac
ata

For
the

8.4

Hose test piece

testing shall be carried out on a finished hose.

Test temperature

h hose test piece (with ends unblocked) shall be thermally conditioned for 48 hiin‘an environment
temperature of 15 °C to 25 °C.

testing at temperatures of 5 °C to 14 "C and 26 °C to 35 °C the ends_of the hose shall be blo
hose is thermally conditioned.

Procedure

With the hose test piece empty and straight, a 1m reference length shall be marked on the cq

the
then

The
allo
of 1
sup

hose at the hose centre as shown in Figure 4. The‘ends of the hose shall be blocked before
mally conditioned.

hose test piece (which is empty) shall be bentuntil the hose has reached its minimum bend rad
ved to relax to its unloaded condition. Eagh cycle time (the act of bending the hose) shall be
D min and the relaxing time between gach cycle shall be 5 min maximum. The roller system

port trolleys shall be sufficiently friction free so that the induced error is negligible. This p

rep¢ated at least four times but not more’than seven times ensuring that the bending arc is as close

to th

The
sha
cycl

Red
flex

e original bending arc used.

pull load, (as indicated by the dynamometer after a period of 5 min from the end of the load
| not vary by more thany23 kg force between the last two consecutive pulls; if not, continue
e is reached and register the load, P.

ord the dimensiohs L, C and H shown in Figure 4 after the last pull; these shall be used to ¢

Iral stiffness. The chord, C, measured between the reference marks should be less than 1,0 nj.

maintained

Cked before

ntre line of
the hose is

us and then
a minimum
bn the hose
Focedure is
as possible

application)
intil the 7th

Alculate the
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8.5 Expression of results
The flexural stiffness, E1, is calculated using the following equation:

El=MR

where

M =PL

and

Cc?l+4m?
8H

M is the bending moment at the hose centre, expressed in kilograms per metre_(kg/m)

P is the dynamometer load (cable tension), expressed in kilograms (kg)

~
7

is|the moment arm, expressed in metres (m)
is|the minimum bend radius at hose centre, expressed in metres(m)

he chord of the bending arc, expressed in metres (m)

T O =
7

is the offset, expressed in metres (m)

8.6 Testreport

The test report shall include the following:

a) arefergnce to this part of ISO 10619, i.e.(ISO 10619-1:2011;
b) a full description of the hose and its«origin;

c) the dimensions of the hose test piece;

d) the prelssure under which the)test was done, if applicable;

e) the curyature of the h@se under which the test was performed;
f)  minimym bend radius of the hose, if required;

g) the resplt of the flexural stiffness, ET;

h) the date'gPthe test.

8 © 1SO 2011 — Al rights reserved


https://standardsiso.com/api/?name=311cf73072beafba668efad2d8fa83d7

ISO 10619-1:2011(E)

C + 2D
a)
)
\—/
G
\
T
b)
Key
1 guideA
2 guideB

3 hose test piece

© 1SO 2011 — All rights reserved

Figure 1 — Bending test apparatus


https://standardsiso.com/api/?name=311cf73072beafba668efad2d8fa83d7

ISO 10619-1:2011(E)

10

/l\
([T

Figure 2 ~—Test apparatus with pulleys and weights
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