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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.
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INTERNATIONAL STANDARD

ISO 11237:2017(E)

Rubber hoses and hose assemblies — Compact wire-braid-
reinforced hydraulic types for oil-based or water-based
fluids — Specification

1 Scope

This

asseimbly of nominal size from 5 to 31,5.

They

document specifies requirements for five types of compact, wire-braid-reinforced/hd

are suitable for use with

se and hose

— ¢il-based hydraulic fluids HH, HL, HM, HR and HV as defined in ISO 6743-4-attemperatires ranging

f

—
f

—

This

and hose assemblies.

NOTH
comp

2 Normative references

The
cons
undg

ISO 1
on cy

ISO 1
ISO 1

ISO 4
hosed

rom -40 °C to +100 °C;

vater-based fluids HFC, HFAE, HFAS and HFB as defined in ISO'6€743-4 at temperaty
rom 0 °C to +60 °C;

vater at temperatures ranging from 0 °C to +60 °C.

document does not include requirements for end fittings. It is limited to requiremen

It is the responsibility of the user, in consultation with the hose manufacturer, to
atibility of the hose with the fluid to be used.

following documents are refernéd to in the text in such a way that some or all of t
Fitutes requirements of this, document. For dated references, only the edition cited
ted references, the latest edition of the referenced document (including any amendme

307, Rubber and plastics-hbses — Hose sizes, minimum and maximum inside diameters, ar
t-to-length hoses

402, Rubber and-plastics hoses and hose assemblies — Hydrostatic testing
817, Rubbeg, yulcanized or thermoplastic — Determination of the effect of liquids

671, Rubber and plastics hoses and hose assemblies — Methods of measurement of the d
and the lengths of hose assemblies

res ranging

ts for hoses

establish the

heir content
applies. For
hts) applies.

d tolerances

imensions of

[SO @

Fay V7537 Hococ and hnco nccomhling Toctmothadc
oW1ttt ot oot ot CO T T CTIT Ot

ISO 6743-4, Lubricants, industrial oils and related products (class L) — Classification — Part 4: Family H
(Hydraulic systems)

ISO 6803, Rubber or plastics hoses and hose assemblies — Hydraulic-pressure impulse test without flexing

ISO 7233, Rubber and plastics hoses and hose assemblies — Determination of resistance to vacuum

ISO 7326:2016, Rubber and plastics hoses — Assessment of ozone resistance under static conditions

IS0 8033:2016, Rubber and plastics hoses — Determination of adhesion between components

[SO 8330, Rubber and plastics hoses and hose assemblies — Vocabulary
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ISO 10619-1:2011, Rubber and plastics hoses and tubing — Measurement of flexibility and stiffness —
Part 1: Bending tests at ambient temperature

ISO 10619-2:2011, Rubber and plastics hoses and tubing — Measurement of flexibility and stiffness —
Part 2: Bending tests at sub-ambient temperatures

3 Terms

and definitions

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

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

IEC Eled

[SO Onl

4 (Classit

Five types g
bend radius
the cover or]

a) Type 1§
b) Type 2§
c¢) TypeR]
d) TypeR]
e) TypeR1
NOTE Ty
5 Mater
5.1 Hose

Hoses shall
of high-tens

5.2 Hose

Hose assem

tropedia: available at http://www.electropedia.org/
ne browsing platform: available at http://www.iso.or
ication

f hose are specified, distinguished by their construction, working-pressure and mini
These hoses have thin covers designed to permit fitting assembly without the remoy
a portion of the cover.

C: Hoses with a single braid of wire reinforcement.
C: Hoses with two braids of wire reinforcement.
6S: Hoses with one or two braids of wire reinforcement.

7: 21 MPa (210 bar) constant pressure hose§with one or two braids of wire reinforcer

pes R16S, R17 and R19 are not subjected to the vacuum resistance tests.

als and construction

5

Consist of a rubbeplining resistant to oil- or water-based hydraulic fluids, one or two |
le steel wire-and a weather- and oil-resistant rubber cover.

assemblies

bliéssshall be manufactured using hoses conforming to the requirements of this docunj

mum
ral of

nent.

9: 28 MPa (280 bar) constant pressure<hdses with one or two braids of wire reinforcement.

hyers

ent.

Hose assem

followed for

blies shall be manufactured only with those hose fittings whose correct functioning has
been verified in accordance with 7.2, 7.3, 7.5, 7.6 and 7.7. The manufacturer’s instructions shall be

the preparation and fabrication of hose assemblies.

6 Dimensions

6.1 Hose

diameters and cover thickness

When measured in accordance with ISO 4671, the hose diameters shall conform to the values given in
Table 1 and the cover thickness to 6.3.

© ISO 2017 - All rights reserved
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Table 1 — Dimensions of hoses

IS0 11237:2017(E)

All types Type 1SC Type 2SC Type R16S Type R17 Type R19
Out- Out- . Out- . Out- . Outside
. . side . side | Diame- | side | Diame- | side | Diame- .
Nom- | Inside | Diameter | ;... | Diameter | .. | 0 over| diam- | ter over | diam- | ter over | 412™-
inal diameter | overwire | o ¢ | OVErWire | oo of | wire |eterof| wire |eterof| wire eltler of
sized hose hose hose hose ose
mm mm mm mm mm mm mm mm mm mm mm
min.| max.| min. |{max.| max. |[min.|max.| max. max. max. max. max. max. max.
5 46| 54 | NJ/A|N/A| N/A |N/A|N/A| N/A N/A N/A 10,1 11,6 10,8 12,7
631616996 (108| 13,5 |10,6|11,7| 14,2 12,3 14,5 11,0 13,2 12,4 14,4
8 77185 (109|12,1| 14,5 |12,1|13,3| 16,0 13,3 15,8 13,0 15,0 14,3 16,3
10| ({93 |10,1|12,7|14,5| 169 |14,4|156| 18,3 15,9 18,8 15,0 17,0 16, 18,0
12,4 |12,3{13,5(159(18,1| 204 |175|191| 21,5 19,1 22,0 18,8 21 20,4 22,6
16| (15,5|16,7| 19,8 21,0 | 23,0 [20,5|22,3| 24,7 22,5 25,4 23,6 259 259 27,5
19| [18,6]19,8 23,2 |24,4| 26,7 |24,6|264| 28,6 26,3 29,0 277 30,3 29,7 32,5
25| [25,0(126,4|30,7 (319 349 [32,5(/34,3| 36,6 34,0 36,6 35,6 38,6 N/A N/A
31, [31,4(33,0(378|390| 42,2 |393|41,7| 44,3 41,9 44,3 N/A N/A N/A N/A
N/A =|Not available.
a Nominal sizes are in accordance with ISO 1307.

6.2

Concentricity

Wheh measured in accordance with ISO 4671, the ,cohcentricity of hoses shall conform tp the values

given in Table 2.

Table 2 — Comncentricity of hoses (all types)

Nominal size

Maximum variation in wall thickness
mm

Between inside diameter and
outside diameter

Between inside diamjeter and
reinforcement diameter

Up t¢ and including 6,3 0,8 0,5
Over] 6,3 and up to and

including 19 Lo 0,6
Overn 19 1,3 0,8
6.3 | Hose cover thickness

Whep measured in accordance with ISO 4671, the cover thickness of all types of hose shpall lie in the
rangg 0.8 mm to 1,5 mm.

7 Performance requirements

7.1

General

The requirements for type and routine testing are given in Annex A and recommendations for periodic
testing in Annex B.

© IS0 2017 - All rights reserved


https://standardsiso.com/api/?name=45b0deb5e24e771979f4a18aeebda242

IS0 11237:2017(E)

7.2 Change in length requirements

When determined in accordance with ISO 1402 or ISO 6605, the change in length of hoses at the
maximum working pressure shall not exceed +2 % to -4 %. Maximum working pressure values are
given in Table 3.

Table 3 — Maximum working pressure

Type
o 1SC 2SC/R16S | R17 R19
Nominal size Maximum working pressure
]
MPa | bar MPa | bar MPa bar MPa Bafr
5 N/A N/A 21 210 28 28p
6,3 22,5 225 40 400 21 210 28 28p
8 21,5 215 35 350 21 210 28 28p
10 18 180 33 330 21 210 28 28p
12,5 16 160 27,5 275 21 210 28 28p
16 13 130 25 250 21 210 28 28p
19 10,5 105 21,5 215 21 210 28 28p
25 8,8 88 16,5 165 21 210 N/A
31,5 6,3 63 12,5 125 N/A N/A
N/A = Not avajlable.
NOTE 1 MP4=10 bar.

7.3 Hydrpstatic requirements

When deterjmined in accordance with ISO 1402.or 1SO 6605, the proof pressure (see Table 4) and the
minimum burst pressure (see Table 5) of hoses'and hose assemblies shall conform to the values ih the
respective thbles.

Table 4 — Proof pressure

Type
. . 1SC 2SC/R16S | R17 R19
Nominal size
Proof pressure
MPa | bar MPa | bar MPa bar MPa balr
5 N/A N/A 42 420 56 560
6,3 45 450 80 800 42 420 56 56
8 43 430 70 700 42 420 56 56
10 36 360 9]9) 660 42 420 56 56
12,5 32 320 55 550 42 420 56 560
16 26 260 50 500 42 420 56 560
19 21 210 43 430 42 420 56 560
25 17,6 176 33 330 42 420 N/A
31,5 12,5 125 25 250 N/A N/A
N/A = Not available.
NOTE 1 MPa=10 bar.

4 © IS0 2017 - All rights reserved
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Table 5 — Minimum burst pressure

IS0 11237:2017(E)

Type
o 1SC 2SC/R16S | R17 R19
Nominal size
Minimum burst pressure
MPa | bar MPa | bar MPa bar MPa bar
5 N/A N/A 84 840 112 1120
6,3 90 900 160 1600 84 840 112 1120
8 86 860 140 1400 84 840 112 1120
16 72 726 132 +326 84 840 12 1120
12,5 64 640 110 1100 84 840 112 1120
16 52 520 100 1000 84 840 112 1120
19 42 420 86 860 84 840 112 1120
25 35,2 352 66 660 84 840 N/A
31,5 25 250 50 500 N/A N/A
N/A 3 Not available.
NOTE 1 MPa=10 bar.
7.4 | Minimum bend radius
Use d test piece having a length at least four times the miniium bend radius. Measure the hose outside

diameter with callipers in the straight-lay position before bending the hose. Bend the hpse through

180°

to the minimum bend radius (see Table 6) and measure the flatness with the callipers

Wheh the hose is bent to the minimum bend radius given in Table 6, measured in accofdance with
ISO 10619-1:2011, Method A1, the flatness shall'not exceed 10 % of the original outside diameter.

Table ®— Minimum bend radius

Minimum bend radius
N¢minal size mim
Type 15C Type 2SC Type R16S Type R17 Type R19
5 N7/A N/A N/A 45 45
6,3 75 75 50 50 50
8 85 85 55 55 55
10 90 90 65 65 65
12,5 130 130 90 90 90
16 150 170 100 100 100
19 180 200 120 120 120
A 250 250 150 150 N/A
31,5 250 280 210 N/A N/A
N/A = Not available.

7.5 Resistance to impulse

7.5.1 Oil-based fluid impulse test

The impulse test shall be in accordance with ISO 6803 or ISO 6605. The test fluid temperature shall

be 100 °C.

For type 1SC hoses, when tested at an impulse pressure equal to 125 % of the maximum working
pressure, the hose shall withstand a minimum of 150 000 impulse cycles.

© IS0 2017 - All rights reserved
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For type 2SC, R16S, R17 and R19 hoses, when tested at an impulse pressure equal to 133 % of the
maximum working pressure, the hose shall withstand a minimum of 200 000 impulse cycles.

There shall be no leakage or other evidence of failure before reaching the specified number of cycles.

This test shall be considered a destructive test and the test piece shall be discarded after the test.

7.5.2 Water-based fluid impulse test

The impulse test shall be in accordance with ISO 6803 or ISO 6605. The test fluid temperature shall be
60 °C. The test fluid used shall be HFC, HFAE, HFAS or HFB as defined in ISO 6743-4.

For type 1§
pressure, thi

For type 29
maximum W

There shall

This test shd

7.5.3 Opt
The followiy
a)
b)

oven-ag
impulse

For type 1§
pressure, th

For type 2§
maximum w

There shall

This test sh{

ke hose shall withstand a minimum of 150000 impulse cycles.

C hoses, when tested at an impulse pressure equal to 125 % of the maximum wo
e hose shall withstand a minimum of 150 000 impulse cycles.

rorking pressure, the hose shall withstand a minimum of 200 000 impulsg‘gycles.
be no leakage or other evidence of failure before reaching the specified number of cycl

1l be considered a destructive test and the test piece shall be discarded after the test.

jonal impulse test

1g test may be used to maximize tester efficiency:

e assemblies filled with one of the water-based fluids ‘specified in 7.5.2 for 120 h at 60
-test the aged assemblies using an oil-based hydraulic fluid at a temperature of 100 °C

C hoses, when tested at an impulse pressure equal to 125 % of the maximum wo

C, R16S, R17 and R19 hoses, when-tested at an impulse pressure equal to 133 % d
forking pressure, the hose shall withstand a minimum of 200 000 impulse cycles.

be no leakage or other evidénce of failure before reaching the specified number of cycl

1l be considered a destructive test and the test piece shall be discarded after the test.

7.6 LeakI

When teste
failure. This

7.7 Cold

ge of hose assemblies

in accordance with ISO 1402 or ISO 6605, there shall be no leakage or other eviden
test shall'beé considered a destructive test and the test piece shall be discarded after the

flexibility

'king

C, R16, R17 and R19 hoses, when tested at an impulse pressure equal te 133 % of the

'king

f the

D

ce of
test.

When tested Tn accordance with TSO 10619-2:2011, Method B, at a temperature of =40 °C, there shall
be no cracking of the lining or cover. The test piece shall not leak or crack when subjected to a proof
pressure test in accordance with ISO 1402 or ISO 6605 after regaining ambient temperature.

7.8 Adhesion between components

When determined in accordance with ISO 8033, the adhesion between lining and reinforcement and
between cover and reinforcement shall be not less than 2,5 kN/m for type 1SC and 2SC hoses and not
less than 1,8 kN/m for type R16S, R17 and R19 hoses.

Test pieces shall be type 5 for lining and reinforcement and type 2 or type 6 for cover and reinforcement
as described in ISO 8033:2016, 6.1 and 6.3.
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7.9

ISO 1123

Vacuum resistance

7:2017(E)

When tested in accordance with ISO 7233, hoses and hose assemblies shall conform to the maximum
values given in Table 7.

Table 7 — Degree of vacuum

Type
o Type 1SC | Type 2SC
Nominal size
Negative gauge pressure
MPa bar MPa bar
6,3 0,08 0,80 0,095 0,95
8 0,08 0,80 0,095 0,95
10 0,08 0,80 0,095 0,95
12,5 0,08 0,80 0,095 0,95
16 0,08 0,80 0,095 0,95
19 0,08 0,80 N/A
25 0,08 0,80 N/A
31,5 0,08 0,80 N/A

N/A 4

NOTE

Not applicable.

There is no vacuum resistance requirement for types R16S, R17\and R19.

7.10

7.10
The {
mini
7.10
Whe

of 100 °C, the percentagehange in volume of the lining shall be between 0 % and +25 %

and
pern

Whe
of 70
+100

7.10

Fluid resistance

1 General

mum thickness of 2 mm and of cure'state equivalent to that of the hose.

2 Oil resistance

h determined in accordance with ISO 1817 by immersion in oil No. 3 for 168 h at a

PSC hoses and between 0 % and +100 % for type R16S, R17 and R19 hoses (i.e. shri
jissible).

h determined in accordance with ISO 1817 by immersion in oil No. 3 for 168 h at a
°C, the percentage change in volume of the cover shall, for all types of hose, be betw
% (i.esshrinkage is not permissible).

3 Water resistance

luid resistance tests shall be carried.out on moulded sheets of lining and cover compound having a

emperature
for type 1SC
nkage is not

emperature
ben 0 % and

When determined in accordance with ISO 1817 by immersion in distilled water for 168 h at a
temperature of 60 °C, the percentage change in volume of the lining shall, for all types of hose, be
between 0 % and +30 % (i.e. shrinkage is not permissible).

When tested in accordance with ISO 1817 by immersion in oil No. 3 for 168 h at a temperature of 70 °C,
the percentage change in volume of the cover shall, for all types of hose, be between 0 % and +100 %.

7.11 Ozone resistance

For all hose types, when tested in accordance with ISO 7326:2016, Method 1 or 2, depending on the
nominal size of the hose, no cracking or deterioration of the cover shall be visible under x2 magnification.
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7.12 Visual examination

Hose shall be examined for visible defects in the outer cover and to verify that the hose identification
is correct and has been properly marked. Hose assemblies shall, in addition, be inspected to verify that
the correct fittings are fitted.

8 Marking

8.1 Hoses

Hoses meet{ng the requirements of this document shall be marked at Ieast once every 760 mm_wi]th at

least the following information:

a) the manufacturer’s name or identification, e.g. XXX;

b) areference to this document, i.e. ISO 11237;

c) thetype,e.g. 1SC;

d) the nonjinal size, e.g. 16;

e) the maximum working pressure, in megapascal with additional in‘bars with the units indidated,
e.g. 22,4 MPa (225 bar);

f) the quafter and last two digits of the year of manufacturege:g. 2Q17 (other date-coding methods
indicatipg, for instance, the day or month and year of manufacture are allowed as long as the}y are
clear tolthe user).

For item b), the hose manufacturer shall use the latest pablication of this document, otherwise the|year

of publicatidn shall be included in the marking.

EXAMPLE | XXX/ISO 11237/1SC/16/22,5 MPa (225-bar)/2Q17.

8.2 Hoselassemblies

Hose assemblies meeting the requiremerits of this document shall be marked with at least the following

information

a) the manufacturer’s name9ridentification, e.g. XXX;

b) the maximum working pressure of the assembly, in megapascals and in bars, or in either, with the
units indicated, e.g..22,5 MPa (225 bar);

NOTE The maXimum working pressure of a hose assembly is equal to the maximum working pregsure
of the component having the lowest maximum working pressure.

c) two dig ts indi(‘n‘ring the maonth nf;mcpmhly followed bv a slash and the last twao digi'rq of the vaar of

assembly, e.g. 06/17 (other date-coding methods indicating, for instance, the day or month and year
of manufacture are allowed as long as they are clear to the user, e.g. 11/12/17).

EXAMPLE

XXX/22,5 MPa (225 bar)/06/17.

9 Recommendations for length of supplied hoses and tolerances on lengths of

hose asse

mblies

The length of supplied hoses and hose assemblies shall be the subject of agreement between the
manufacturer and the purchaser. However, recommendations for length of supplied hoses and
tolerances on length of hose assemblies are given in Annex C.

© ISO 2017 - All rights reserved


https://standardsiso.com/api/?name=45b0deb5e24e771979f4a18aeebda242

	Foreword
	1 Scope
	2 Normative references
	3 Terms and definitions
	4 Classification
	5 Materials and construction
	5.1 Hoses
	5.2 Hose assemblies
	6 Dimensions
	6.1 Hose diameters and cover thickness
	6.2 Concentricity
	6.3 Hose cover thickness
	7 Performance requirements
	7.1 General
	7.2 Change in length requirements
	7.3 Hydrostatic requirements
	7.4 Minimum bend radius
	7.5 Resistance to impulse
	7.5.1 Oil-based fluid impulse test
	7.5.2 Water-based fluid impulse test
	7.5.3 Optional impulse test
	7.6 Leakage of hose assemblies
	7.7 Cold flexibility
	7.8 Adhesion between components
	7.9 Vacuum resistance
	7.10 Fluid resistance
	7.10.1 General
	7.10.2 Oil resistance
	7.10.3 Water resistance
	7.11 Ozone resistance
	7.12 Visual examination
	8 Marking
	8.1 Hoses
	8.2 Hose assemblies
	9 Recommendations for length of supplied hoses and tolerances on lengths of hose assemblies
	Annex A (normative)  Type and routine testing of production hoses
	Annex B (informative)  Periodic testing of production hoses
	Annex C (informative)  Recommendations for lengths of supplied hoses and length tolerances for hose assemblies

