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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.

The proce@lures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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INTERNATIONAL STANDARD

IS0 10619-1:2017(E)

Rubber and plastics hoses and tubing — Measurement of

flexibility and stiffness —

Part 1:
Bending tests at ambient temperature

WARNING — Persons using this document should be familiar with normal laborator
This document does not purport to address all of the safety problems, if any, assogiats

tubjng (methods A1, B and C1), where the deformation of the hose'‘ogr tubing is measure
methods for measuring the stiffness (methods A2 and C2) by measuring the force requir
rubper or plastics hoses or tubing to a specific radius at ambient’temperature.

Methods A1 and A2 are suitable for rubber and plastics hoses dnd tubing with inside diame
and including 80 mm.

Method A1 allows the measurement of the flexibility.@f the hose or tubing by measuring the
in outside diameter when the hose is compressed between two plates.

Method A2 provides a means of measuring the\ferce required to reach a specific bend radiu
hosg or tubing is compressed, as between two plates. The test can be carried out at a specifi
pregsure.

Method B is suitable for rubber afid-plastics hoses and tubing with inside diameter of
including 100 mm, and provides a'means of assessing the behaviour of the hose and tubing

y practice.
pd with its
ices.

hoses and
1, and two
ed to bend

Ler of up to

b reduction

s when the
d internal

up to and
when bent

aroiind a mandrel. The final nrandrel diameter used can be taken as the minimum bend rddius of the

hos or tubing. As this value is.determined by the reduction of the outside diameter, it can b
megsure of the flexibility.of-the hose or tubing. The hose or tubing being tested can be unp
prepsurized or under yacuum and, if required, with the curvature or against the curvature
or tpbing, if such curyvature is present.

Methods C1 and’C2 are suitable for rubber and plastics hoses and tubing with inside d
100 mm and.gré€ater.

Method €l\provides a means of determining the flexibility of the hose and tubing at thg
radius.

e used as a
Fessurized,
of the hose

iameter of

minimum

Method C2 provides a method of measuring the stiffness of the hose and tubing at the minimum

bend radius.

2 Normative references

The following documents are referred to in the text in such a way that some or all of th

eir content

constitutes requirements of this document. For dated references, only the edition cited applies. For

undated references, the latest edition of the referenced document (including any amendmen

ts) applies.

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

hoses and the lengths of hose assemblies

[SO 8330, Rubber and plastics hoses and hose assemblies — Vocabulary

© IS0 2017 - All rights reserved
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[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 8330 and the following apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

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

— ISOO0

31
bending
shaping or

3.2
flexibility
ease of ben|

line hrnurcing p]:\ffnrm- available at http://raraziso org /obp

forcing something straight into a curve or angle at a specified temperature

ding (3.1) a hose without it being damaged by kinking, collapse, breaking or cracking

Note 1 to enftry: A hose can be bent around a mandrel, for example.

3.3
stiffness
resistance

3.4
hose defol
ovality obt

of a hose to bending (3.1)

mation
nined when a hose is compressed or bent (3.1).around a mandrel

Note 1 to enftry: This may be measured by the reduction in‘the outside or inside diameter.

3.5
flexural st
measure o

3.6

iffness
the resistance of a hose to bending (3.1)

dynamomieter

force meas

4 Meth

4.1 App

The appar
movable in

uring device

pd A1

aratus

ntus shall consist of two guides, A and B, guide A being fixed in a plane and guide B b

that plane, parallel to and in line with, guide A [see Figure 1a)].

Ping

If it is desired to measure the force to attain the specified radius of curvature, this may be done, for
example, by means of pulleys and weights. Care shall be taken to minimize the effects of frictional

resistance

(see Figure 2).

4.2 Hose test pieces

4.2.1 Types 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.

© ISO 2017 - All rights reserved
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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.

For evaluations which are intended to be comparable, the test shall, as far as possible, be carried out
after the same time interval following manufacture. ISO 23529 shall be followed for the time between
sample manufacture and testing

Bef
tem

4.4

The
ISO

4.5

4.5
spe

4.5
med

4.5
natj
a di
spe
a sy

4.5

bre testing, hose test pieces shall be conditioned for at least 16 h at a standard

Test temperatures

test shall be conducted at a standard laboratory temperature and humidity in accor
23529.

Test procedure

1 If required, apply the specific test pressure or vacuum as given in the releva
Cification.

2 Measure and determine the average outside~diameter, D, of the hose by means of
isuring instrument as specified in ISO 4671.

3 Draw two parallel and diametrically.opposed lines along the length of the hose. If tH
iral curvature, one of the lines shall beon the outside of the curve. On each of these
stance of 1,6 C + 2 D or 200 mm, - whichever is longer, where C is twice the minimum b
Cified in the appropriate specification, so that the marked distances are exactly opposed. T
fficient length for the bend test and adequate support of the hose.

4 Separate guides A andB to a distance slightly less than 1,6 C + 2 D. Place the hose b

guidles so that the ends of'the marked distances are parallel to the ends of the guides and rer

pos
4.5

4.5
[see

tion while the guidesare closed to a distance of C + 2 D (see Figure 1).
5 Check thatthe hose on each side is supported to a length of not less than D.

6 Measure and determine the minimum outside dimension, T, in the curved position
Figure-1b)].

laboratory

perature and humidity. This 16 h period may be part of the 24h interval after manufacture.

lance with

ht product

a suitable

e hose has
ines, mark
end radius
his ensures

btween the
hain in this

bf the hose

4.6

Expression of results

Calculate the value of T/D using the mean values obtained. Compare the result with the permitted
deformation given in the appropriate hose specification.

4.7

Test report

The test report shall include the following information:

a)
b)

a reference to this document, i.e. ISO 10619-1:2017;

the method used;

© IS0 2017 - All rights reserved
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c) afull description of the hose or tubing tested and a reference to the hose specification in accordance
with which the hose was tested;

d) the test temperature;

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

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

g) thevalue of D,T and T/D;

h) whether T/D was within the permitted deformation;

i) the dafe of the test.

5 Methpd A2

5.1 Apphpratus

The apparatus shall consist of two guides, A and B, guide A being fixed ifa a plane and guide B bg¢ing

movable i1} that plane, parallel to and in line with, guide A, and attached to a series of pulleys pnd

weights, ad shown in Figure 2. Care shall be taken to minimize the effécts of frictional resistance.

5.2 Hose test pieces

5.2.1 Types and dimensions

The hose fest pieces shall consist either of complete‘manufactured lengths of hose or suitable [est

lengths. If[the manufactured length is shorter than the length required for the test, test piecep of

adequate l¢ngth shall be specially manufactured.

5.2.2 Number

Unless oth¢rwise specified, two hose-test pieces shall be tested.

5.3 Congdlitioning of hose tést pieces

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

For evaluations which. aré intended to be comparable, the test shall, as far as possible, be carried|out

after the same time interval following manufacture. ISO 23529 shall be followed for the time between

sample mapufactureand testing.

Before testing, hose test pieces shall be conditioned for at least 16 h at a standard laboratory

temperatu teit i i i

5.4 Test temperatures

The test shall be conducted at a standard laboratory temperature and humidity in accordance with

[SO 23529.

5.5 Test procedure

5.5.1 If required, apply the specific test pressure or vacuum as given in the relevant product
specification.
4 © IS0 2017 - All rights reserved
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5.5.2 Draw two parallel and diametrically opposed lines along the length of the hose test piece. If the
hose has natural curvature, one of the lines shall be on the outside of the curve. On each of these lines,
mark a distance of 1,6 C + 2 D or 200 mm, whichever is longer, where Cis 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.

5.5/5 Measure and determine the minimum outside dimension, 7, in the curved pesition pf 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 document,i.e. ISO 10619-1:2017;
b) [the method used;

c) |afull description of the hose or tubing tested and a reference to the hose specification in fccordance
with which the hose was tested;

d) |the test temperature;
e) |theinternal pressure or vacuum at whigh the test was carried out, if applicable;

f) |the value of T and the force (i.e. thetotal mass added, in kilograms) required to reach the specific
bend radius;

g) |the date of the test.

6 |[Method B

6.1] Apparatus

Theg apparatusyshall consist of a mandrel, having an outside diameter equal to twice thg minimum
bend radius specified for the hose, or a former, with an arc of at least 180°, as shown in Figure 3. If the
mirfimum;bend radius is not specified, the mandrel or former shall have an outside diameter{of equal to
12 tindes the nominal bore of the hose. Additional mandrels whose outside diameters are ldss that the
diameter of the original mandrel chosen should he availahle

6.2 Hose test piece

The hose test piece shall be cut from the hose under test and shall have a length adequate to provide
a grip at each end in addition to a section which can be bent around the periphery of the mandrel. In
addition, if the hose is being tested under pressure or vacuum the sample should be long enough to
allow the attachment of suitable end fittings.

6.3 Test temperatures

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

© IS0 2017 - All rights reserved 5
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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 to ISO 4671.

6.4.2 Thehose 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 this time against the natural curvature of thevhosg, if
applicable.

6.5 Testireport

The test report shall include the following:

a) areference to this part of this document, i.e. ISO 10619-1:2017;
b) afull description of the hose and its origin;

c) the dirpensions of the hose test piece;

d) the tegt temperature;

e) the pre¢ssure under which the test was performed, if applicable;

f) the digmeter of the mandrel at which the 20 % reduction (or other specified percentage reductjon)
of outdide diameter occurred;

g) the mihimum bend radius of the hose underiwhich the test was performed;

h) the date of the test.

7 Methpd C1

7.1 Apphpratus

The apparatus shall be-as.shown in Figure 4. The hose test piece is placed on three support trolleys
placed underneath thehose at either end and at the middle of the hose sample. The trolleys should He of
a suitable design sg-as to move freely when the hose is being bent.

The ends of thé Hose test piece are connected to suitable tensioning device capable of bending the ose
to its minignum bend radius.

7.2 Hose test piece

The testing shall be carried out on a finished hose.

7.3 Test temperature

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

7.4 Procedure

The bending test shall be performed as indicated in Figure 4 with either the hose empty or pressurized,
if applicable. The hose shall be bent until the minimum bend radius has been achieved. The test shall be

6 © IS0 2017 - All rights reserved
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repeated five times. After completion of the bend test, there shall be no permanent deformation, such as
kinking or ovality, when returned to the straight position.

7.5

Test report

The test report shall include the following:

a)
b)

areference to this document, i.e. ISO 10619-1:2017;

a full description of the hose and its origin;

c)
d)
e)
f)
g)
h)

i)
8

8.1

See

8.2
The

8.3

Eac

the dimensions of the test specimen;

the test temperature;

the pressure under which the test was done, if applicable;

the curvature of the hose under which the test was performed;

minimum bend radius of the hose, if required;

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

the date of the test.

Method C2

Apparatus
7.1.

Hose test piece

testing shall be carried out on afinished hose.

Test temperature

h hose test piece (withyends unblocked) shall be thermally conditioned for 48 h in an er

maintained at a temperature of 15 °C to 25 °C.

For

testing at temperatures of 5 °C to 14 °C and 26 °C to 35 °C the ends of the hose shall

befgre the hose.is thermally conditioned.

8.4

Procedure

Wit

vironment

be blocked

hthe hose test piece empty and straight, both ends of the hose should be blocked and a 1 1

h reference

length shall be marked on the centre line of the hose at the hose centre as shown in Figure 4.

The hose test piece (which is empty) shall be bent until the hose has reached its minimum bend radius
and then allowed to relax to its unloaded condition. Each cycle time (the act of bending the hose)
shall be a minimum of 10 min and the relaxing time between each cycle shall be 5 min maximum. The
roller system on the hose support trolleys shall be sufficiently friction free so that the induced error is
negligible. This procedure is repeated at least four times but not more than seven times ensuring that

the

bending arc is as close as possible to the original bending arc used.

The pull load (as indicated by the dynamometer after a period of 5 min from the end of the load
application) shall not vary by more than 226 N force between the last two consecutive pulls; if not,
continue until the seventh cycle is reached and register the load, P.

© IS0 2017 - All rights reserved
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Record the dimensions L, C and H shown in Figure 4 after the last pull; these shall be used to calculate
the flexural stiffness. The chord, C, measured between the reference marks should be less than 1,0 m.

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

El=MR

where

M=PL

and

C%l+4H?
8H

M is the bending moment at the hose centre, expressed in newton/metres (N-m)
is the dynamometer load (cable tension), expressed in newtons (N)

is the moment arm, expressed in metres (m)

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

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

=z O =™ &~ v

is the offset, expressed in metres (m)

8.6 Testireport

The test report shall include the follgwiing:

a) areference to this document;i.e. ISO 10619-1:2017;

b) a full description of the-hosSe and its origin;

c) the dimpensions of the-hose test piece;

d) the pr¢ssure under which the test was done, if applicable;

e) the curvature of the hose under which the test was performed;

f) minimum bend radius of the NOSE, 1f required;
g) the result of the flexural stiffness, EI;

h) the date of the test.

8 © IS0 2017 - All rights reserved
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O

N

T
b)

Key
1 guideA
2 guideB
3 hose test piece
C chord of bending arc
T minimum outside dimension in the curved position

Figure 1 — Bending test apparatus
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https://standardsiso.com/api/?name=efdb4f41d83c58378e0b6fac315020e0

ISO 10619-1:2017(E)

—
e
/'Q
§IF

o

e
|

Sl
O[T

E

Key

1 guide A

2 guideB

3 hose tept piece

C chord df bending arc

. . . g
———Figure 2— Testapparatus withrputteysamd-weights
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