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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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Rubber hoses and hose assemblies — Rubber-covered
spiral-wire-reinforced hydraulic types for oil-based or
water-based fluids — Specification
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NOTE

This International Standard does not include requirements for end fittings. It is limited to 1

for ha
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comp:
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indispensable for its application. For dated references, only the edition cited applies.

refers

ISO1
on cu

[SO1
[SO1

ISO 4
hoses

ISO 6

ISO 6
(Hydn

nternational Standard specifies requirements for five types of spiral-wire-reinford
and hose assembly of nominal size from 6,3 to 51. They are suitable for use With
ulic fluids HFC, HFAE, HFAS and HFB as defined in ISO 6743-4 at temperatures ranging

°C and oil-based hydraulic fluids HH, HL, HM, HR and HV as defined in ISO 6743-4 at {]
hg from -40 °C to +100 °C for types 4SP and 4SH and -40 °C to +120 °C fortypes R12, I

1  This temperature rating is related to the water-based hydraulic fluids defined in ISO 67

ses and hose assemblies.

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

ormative references

pllowing documents, in whole or in part,-afe normatively referenced in this docun

nces, the latest edition of the referencéd“document (including any amendments) app

B07, Rubber and plastics hoses — Hosé sizes, minimum and maximum inside diameters, a
-to-length hoses

102, Rubber and plastics hgses and hose assemblies — Hydrostatic testing
B17, Rubber, vulcanized-or thermoplastic — Determination of the effect of liquids

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

05, Hydraulic fluid power — Hoses and hose assemblies — Test methods

/43-4; Lubricants, industrial oils and related products (class L) — Classification — Par
aulic.systems)

ed hydraulic
water-based
r from —40 °C
emperatures
R13 and R15.
13-4,

equirements

establish the

hent and are
For undated
ies.

nd tolerances

limensions of

t 4: Family H

ISO 6

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

ISO 7326:2006, Rubber and plastics hoses — Assessment of ozone resistance under static conditions

IS0 8033:2006, Rubber and plastics hoses — Determination of adhesion between components

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

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 2015 - All rights reserved


https://standardsiso.com/api/?name=fc5b697df24f7e300f07417b58c602d4

ISO 3862:2

015(E)

4 Classification

Five types of hose are specified, distinguished by their construction, working pressure and oil resistance:

Type 4SP: medium-pressure hoses with four plies of steel wire spiral.

Type 4SH: high-pressure hoses with four plies of steel wire spiral.

steel wire spiral.

Type R12: heavy-duty high-temperature hoses with a medium-pressure rating having four plies of

Type R13: heavy-duty high-temperature hoses with a high-pressure rating having a multiple-

steel-wi

TypeR1
steel-wi

5 Materi

5.1 Hoses

Hoses shall
steel wire w
spiral wire p|

e Spiral.
b: heavy-duty high-temperature hoses with an extra-high-pressure rating havingamu

‘e spiral.

als and construction
fonsist of a rubber lining resistant to oil- or water-based-hydraulic fluids, spiral pl

rapped in alternating directions, and an oil- and weathet-resistant rubber cover.
ly shall be separated by an insulating layer.

5.2 Hose

Hose asse

ssemblies

lies shall be manufactured using hoses,; conforming to the requirements o

Internationall Standard.

Hose asseml
been verified
instructions

6 Dimen

6.1 Hose

When measy
given in Tabl

When measu
hoses shall ¢

lies shall be manufactured only with-those hose fittings whose correct functionin
in accordance with 7.2, 7.4, 7.5 and7.6 of this International Standard. The manufact
shall be followed for the preparation and fabrication of hose assemblies.

sions

liameters and hose concentricity

red in accordance with ISO 4671, the inside diameter of hoses shall conform to the ¥
e 1.

red in‘accordance with ISO 4671, the diameter over reinforcement and outside diamg
bnform to the values given in Table 2.

tiple-

ies of
Each

[ this

g has
hrer’s

alues

ter of

When measu

red in accordance with 15U 46/1, the concentriCity oI noses shall conrorm to the v

given in Table 3.
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Table 1 — Inside diameters of hoses

ISO 3862:2015(E)

Inside diameter
Nominal min
size Type 4SP Type 4SH Type R12 Type R13 Type R15
min. max. min. max. min. max. min. max. min. max.
6,3 6,2 7,0 — — — — — — — —
10 9,3 10,1 — — 9,3 10,1 — — 9,3 10,1
12,5 12,3 13,5 — — 12,3 13,5 — — 12,3 13,5
|6 15,5 16,7 — — 15,5 16,7 — — — —
19 18,6 19,8 18,6 19,8 18,6 19,8 18,6 19,8 18,6 19,8
5 25,0 26,4 25,0 26,4 25,0 26,4 25,0 26,4 25,0 26,4
31,5 31,4 33,0 31,4 33,0 31,4 33,0 31,4 33)0 31,4 33,0
88 37,7 39,3 37,7 39,3 377 39,3 37,7 39,3 317 39,3
b1 50,4 52,0 50,4 52,0 50,4 52,0 5034 52,0 -T —
Table 2 — Diameter over reinforcement andoutside diameter
Type 4SP Type 4SH Type R12 Type R13 Type R15
Diame- Diame- Diame- Diame- Diamfe-
ter over Outside ter over Outside ter over Outside ter over Outside ter ovler Outside
Nom- outside diameter | outside diameter | outside diameter | outside |diameter | outsifle diameter
i_nal reinforce- | ofhose | reinforce- | ofhose | reinforce=| ofhose | reinforce- | ofhose | reinfofce- | ofhose
sized ment ment ment ment ment
mm mm mm mm mm mm mm mm mim mm
min. | max. | min.| max.| min. | max. | min. | max.smin. | max. | min. | max. | min. | max. | min.| max. | min. | thax. | min. | max.
6,3 14,1 | 15,3 |171|18,7| — — | =~ | — — | = = — — | = = = — | = | =
10 16,9 | 18,1 |20,6(22,2| — — | =) — | 16,6 | 178 |19,5|21,0| — — | — | — 1 — | 203] — |233
12,5 19,4 | 21,0 (23,8(254| — — . — | 199 | 21,5 [23,0| 24,6 | — — — | = — 4,0 | — |26,8
16 23,0 | 24,6 [274(290| — = | — | — |238]254 (266|282 — — | = = — — | = | —
19 27,4 | 29,0 [31,4|33,0| 27,64 29,2 [31,4|33,0| 269 | 28,7 [299|31,7| 28,2 | 29,8 [31,0|33,2| — 29| — |361
25 34,5 | 36,1 |38,5|409[34,4 | 36,0 |37,5(/399 | 34,1 | 36,0 |36,8|39,4| 349 | 36,4 |376(|39,8| — 89 | — |429
31,5| | 45,0 | 47,0 (49,2 (52,4 | 409 | 42,9 [43,9|471| 42,7 | 451 |45,4|48,6| 45,6 | 48,0 (48,3|51,3| — | 484 | — |[51,5
38 51,4 | 53,4 |55,6/58,8| 47,8 | 49,8 |51,9|55,1| 49,2 | 51,6 |51,9|55,0| 53,1 | 55,5 [55,8|58,8| — 63| — |596
51 64,3 | 66,3\68,2| 71,4 | 62,2 | 64,2 |66,5(69,7 | 62,5 | 64,8 |651|68,3| 669 | 69,3 |69,5|72,7| — - | = | =
a  The nominalsizes correspond to those given in ISO 1307.
Table 3 — Concentricity of hoses

Nominal size

Maximum variation in wall thickness

mm

Between inside diameter and
outside diameter

Between inside diameter and
reinforcement outside diameter

6,3 0,8 0,5

Over 6,3 and up to and
including 19 Lo 0.7
Over 19 1,3 0,9

© ISO 2015 - All rights reserved
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6.2 Length

The length of supplied hoses and hose assemblies shall be the subject of agreement between the
manufacturer and the purchaser.

NOTE

Recommendations for supplied lengths of hoses and hose assemblies are given in Annex C.

7 Performance requirements

7.1 General

The require
production a

7.2 Hydrg

7.2.1 Whe
in Table 4 ar
shall not leal

7.2.2 Whe
maximum w
or -2 % for t

ments for type and routine testing are given in Annex A and recommendatioy
cceptance testing in Annex B.

static requirements

h tested in accordance with ISO 1402 or ISO 6605 at the relevant proof pressure
d the relevant minimum burst pressure given in Table 5, the hoses and hose assen
K.

h determined in accordance with ISO 1402 or ISO 6605, the'change in length of hoses
brking pressure (see Table 6) shall not exceed +2 % or <4 % for types 4SP and 4SH, or
ypes R12, R13 and R15.

Table 4 — Proof pressure

1s for

given

nblies

at the
+2 %

Type
Nominal sizp 4SP 4SH R12 R13 R15

MPa (bar) MPa (bar) MPa (bar) MPa (bar) MPa (bay)

6,3 90,0 (900) — — — —
10 89,0 (890) — 56,0 (560) — 84,0 (8490)
12,5 83,0 (830) — 56,0 (560) — 84,0 (840)

16 70,0 (700) — 56,0 (560) — —
19 70,0 (700) 84,0 (840) 56,0 (560) 70,0 (700) 84,0 (840)
25 56,0 (560) 76,0 (760) 56,0 (560) 70,0 (700) 84,0 (840)
31,5 42,0 [420) 65,0 (650) 42,0 (420) 70,0 (700) 84,0 (840)
38 37,07370) 58,0 (580) 35,0 (350) 70,0 (700) 84,0 (840)

51 33,0 (330) 50,0 (500) 35,0 (350) 70,0 (700) —

© ISO 2015 - All rights reserved
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Table 5 — Minimum burst pressure
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) Type
NOS‘;‘Z‘:"’“ 4SP 4SH R12 R13 R15
MPa (bar) MPa (bar) MPa (bar) MPa (bar) MPa (bar)
6,3 180,0 (1 800) — — _ .
10 178,0 (1 780) — 112,0 (1 120) — 168,0 (1 680)
12,5 166,0 (1 660) — 112,0 (1 120) — 168,0 (1 680)
16 140,0 (1 400) — 112,0 (1 120) — —
9 140,0 (1 400) 168,0 (1 680) 112,0 (1 120) 140,0 (1 400) 16B,0 (1 680)
y 112,0 (1 120) 152,0 (1 520) 112,0 (1 120) 140,0 (1 400) 16B,0 (1 680)
31,5 84,0 (840) 130,0 (1 300) 84,0 (840) 140,0 (1 400) 16PB,0 (1 680)
38 74,0 (740) 116,0 (1 160) 70,0 (700) 140,0 (1 400) 16PB,0 (1 680)
31 66,0 (660) 100,0 (1 000) 70,0 (700) 140,0-(1%400) —
Table 6 — Maximum working pressure
Type
Nomiinal size 4SP 4SH R12 R13 R15
MPa (bar) MPa (bar) MPa (bar) MPa (bar) MPa (bar)
6,3 45,0 (450) — — — _
10 44,5 (445) — 28,0 (280) — 42,0 (420)
12,5 41,5 (415) — 28,0 (280) — 42,0 (420)
16 35,0 (350) — 28,0 (280) — —
19 35,0 (350) 42,0.(420) 28,0 (280) 35,0 (350) 42,0 (420)
25 28,0 (280) 38,0 (380) 28,0 (280) 35,0 (350) 42,0 (420)
B1,5 21,0 (210) 32,5 (325) 21,0 (210) 35,0 (350) 42,0 (420)
38 18,5 (185) 29,0 (290) 17,5 (175) 35,0 (350) 42,0 (420)
51 16,5 (165) 25,0 (250) 17,5 (175) 35,0 (350) —

7.3 [Minimum bend radius

Use altest piece-having a length at least four times the minimum bend radius.

Wher] bentto the minimum bend radius given in Table 7, measured on the inside of the bé¢nd, the hose
shall foniferm, in the bent state, to the impulse and cold flexibility requirements of 7.4 and [Z.6.

© ISO 2015 - All rights reserved
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Table 7 — Minimum bend radius

Minimum bend radius
Nominal size mm
Type 4SP Type 4SH Type R12 Type R13 Type R15
6,3 150 — — — —
10 180 — 130 — 150
12,5 230 — 180 — 200
16 250 — 200 — —
19 300 280 240 240 265
25 340 340 300 300 330
31,5 460 460 420 420 445
38 560 560 500 500 530
51 660 700 630 630 —
7.4 Resistance to impulse
7.4.1 Resistance to impulse with oil-based fluids

The impulse
type 4SP andl 4SH hoses shall be 100 °C. The test fluid temperature for type R12, R13 and R15

shall be 120

For type 4SP and 4SH hoses, when tested at an impul§é pressure equal to 133 % of the max

working pre

For type R1P
pressure, the

For type R1
working pre

There shall b

This test shalll be considered a.desStructive test, and the test piece shall be discarded after the test]

7.4.2 Resi

The impulse

60 °C. The te|

For type 4S

test shall be in accordance with ISO 6803 or ISO6605. The test fluid temperatu

PC.

ssure, the hose shall withstand a minimunof 400 000 impulse cycles.

hoses, when tested at an impulsg\pressure equal to 133 % of the maximum wqg
hose shall withstand a minimum*0f’500 000 impulse cycles.

B and R15 hoses, when tested at an impulse pressure equal to 120 % of the max
bsure, the hose shall withstand a minimum of 500 000 impulse cycles.

e no leakage or otherevidence of failure before reaching the specified number of cyc

stance to impulse with water-based fluids

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

re for
hoses

mum

rking

mum

es.

all be

nnr-l /ICLI hn nnnnnn haon +nn|—nr~l At o vacclien oo | N 1'2') 0/ nF tha maainaiing 1y
>

TOST O, Vvv ItCTT Tt o prosourcT U o \Z2savmpssicvivessa-s o anay

pressure, the hose shall withstand a minimum of 400 000 impulse cycles.

rking

For type R12 hoses, when tested at an impulse pressure equal to 133 % of the maximum working
pressure, the hose shall withstand a minimum of 500 000 impulse cycles.

For type R13 and R15 hoses, when tested at an impulse pressure equal to 120 % of the maximum
working pressure, the hose shall withstand a minimum of 500 000 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.

© ISO 2015 - All rights reserved
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7.4.3 Optional impulse test
The following test may be used to maximize test efficiency and to qualify hoses for both fluids:
a) oven-age assemblies filled with one of the water-based fluids specified in 7.4.2 for 120 h at 60 °C;

b) impulse-test the aged assemblies using an oil-based hydraulic fluid as specified in ISO 6803 or
[SO 6605 and the test conditions specified in ISO 6803 or ISO 6605.

For type 4SP and 4SH hoses, when tested at a pressure equal to 133 % of the maximum working
pressure and a temperature of 100 °C, the hose shall withstand a minimum of 400 000 impulse cycles.

For typeR12 hoseswhemtested—at—=an iulpulbc prESSUre Cl.ludl to—133—-9%6of themaximum WOI'kil‘lg
presspre and a temperature of 120 °C, the hose shall withstand a minimum of 500 000impulse cycles.

For tyjpe R13 and R15 hoses, when tested at an impulse pressure equal to 120 % of the maximum working
pressure and a temperature of 120 °C, the hose shall withstand a minimum of 500000 impulse cycles.

Therg shall be no leakage or other evidence of failure before reaching the specified numbef of cycles.

This fest shall be considered a destructive test, and the test piece shall'bediscarded after the test.

7.5 |Leakage of hose assemblies

Wherl tested in accordance with ISO 1402 or ISO 6605, there shall be no leakage or othel evidence of
failurg. This test shall be considered a destructive test, andithe test piece shall be discarded after the test.

7.6 |Cold flexibility

Wher] tested in accordance with method B of 1SO°10619-2:2011, Clause 5 at a temperatujre of =40 °C,
there|shall be no cracking of the lining or cover. The test piece shall not leak or crack whien subjected
to a proof pressure test in accordance withiISO 1402 or ISO 6605 after regaining ambient temperature.

7.7 |Adhesion between components

Wher] determined in accordance, ' with ISO 8033, the adhesion between lining and reinforcement and
betwgen cover and reinforcement shall be no less than 2,5 kN/m for type 4SP and 4SH hosgs and no less
than 1,4 kN/m for type R12,)R13 and R15 hoses.

Test gieces shall be type 5 for lining and reinforcement and type 2 or type 6 for cover and r¢inforcement
as described in ISO,8033:2006, 5.1 and 5.3.

7.8 |Fluid resistance

7.8.1| cGeneral

The fluid resistance tests shall be carried out on moulded sheets of lining and cover compound having a
minimum thickness of 2 mm and of cure state equivalent to that of the hose.

7.8.2 Oil resistance

When determined in accordance with ISO 1817 by immersion in IRM 903 oil for 168 h at a temperature
of 100 °C, the percentage change in volume of the lining of type 4SP and type 4SH hoses shall be between
0 % and +60 % (i.e. shrinkage is not permissible).

When determined in accordance with ISO 1817 by immersion in IRM 903 oil for 168 h at a temperature
of 70 °C, the percentage change in volume of the cover of type 4SP and type 4SH hoses shall be between
0 % and +100 % (i.e. shrinkage is not permissible).

© IS0 2015 - All rights reserved 7
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When determined in accordance with ISO 1817 by immersion in IRM 903 oil for 168 h at a temperature
of 121 °C, the percentage change in volume of type R12, R13 and R15 hoses shall be between 0 % and
+100 % for the lining and between 0 % and +125 % for the cover (i.e. shrinkage is not permissible).

7.8.3 Water resistance

For all types of hose, when tested 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 be between 0 % and
+30 % (i.e. shrinkage is not permissible).

7.9 Ozone resistance

When tested|in accordance with method 1 or 2 of ISO 7326:2006, 8.1 and 8.2 (respectively), depénding
on the nomirjal bore of the hose, no cracking or other deterioration of the cover shall be visiblée-under x 2
magnificatiop.

7.10 Visual] examination

Hoses shall e examined for visible defects in the outer cover and to verify that-the hose identifi¢ation
is correct anfl has been properly marked. Hose assemblies shall, in addition{be inspected to verify that
the correct flttings are fitted.

8 Marking

8.1 Hoseq

Hoses meetipg the requirements of this International Standard shall be marked at least once every
760 mm with at least the following information:

a) the manpfacturer’s name or identification,.e;g: MAN;

b) areference to this International Standard;’i.e. ISO 3862:2015;
c) thetype}e.g.4SP;

d) the nomjnalsize, e.g. 10;

e) the maxjmum working pressure, in megapascals and bar, with the unit indicated, e.g. 44,4 MPa
(445 barl);

f) the quarter and_ thelast two digits of the year of manufacture, e.g. 2Q15 (other date-cpding
methodg indicating, for instance, the month or day of manufacture are allowed as long as the¢y are
clear to the user).

EXAMPLE MAN/ISO 3862:2015/4SP/10/44.5 MPa (445 bar)/2Q15

8.2 Hose assemblies

Hose assemblies meeting the requirements of this International Standard shall be marked with at least
the following information:

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

b) the maximum working pressure of the assembly, in megapascals and bar, with the unit indicated,
e.g. 44,5 MPa (445 bar);

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

8 © IS0 2015 - All rights reserved


https://standardsiso.com/api/?name=fc5b697df24f7e300f07417b58c602d4

ISO 3862:2015(E)

c) two digits indicating the month of assembly followed by a slash and the last two digits of the year of
assembly, e.g. 02/15 (monthly, daily and other code dating methods are allowed as long as they are
clear to the user).

EXAMPLE  MAN/44,5 MPa (445 bar)/02/15

© IS0 2015 - All rights reserved 9
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Annex A
(normative)

Type and routine testing of production hoses

Table A.1 — Type and routine testing of production hoses

Type tests Routine tests
Frequency (for each hose type and Performed.on each
Property size): at initial product qualification, | length of finished|hose
in the event of product changes after | priorte-warehousing
initial qualification and after 5 years or sale
Dimensions
Measurement of inside diameter X X
Measuremellut of outside diameter X X
Measuremeft of concentricity X N/A
Hose tests
Proof test X X
Burst test X N/A
Minimum b¢nd radius test X N/A
Change in lehgth test (see 7.2) X X
Impulse test X N/A
Leakage test (hose assemblies) X N/A
Cold flexibil]ty test X N/A
Adhesion (c¢ver) X N/A
Adhesion (lining) X N/A
Fluid resistgnce test for cover X N/A
Fluid resistdnce test for lining X N/A
Ozone resisfance test X N/A
Visual examjination X X
X  Testshall be carriéd out.
N/A Test not apjplicable.
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