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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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INTERNATIONAL STANDARD

ISO 3862:2017(E)

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

1 Scope

This dlocument specifies requirements for five types of spiral-wire-reinforced hydraulig hiose and hose

assembly of nominal size from 6,3 to 51.

They
— 0
fi
f
— W

This
and h

NOTE
comps
2 N

The f
const
undat

ISO1
on cu

[SO 11
[SO1

ISO 4
hoses

are suitable for use with:

l-based hydraulic fluids HH, HL, HM, HR and HV as defined in ISO 67434:at temperat
om -40 °C to +100 °C;

ater-based fluids HFC, HFAE, HFAS and HFB as defined in [S0,6%743-4 at temperat
om 0 °C to +60 °C;

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

locument does not include requirements for end fittings. It is limited to requireme
pse assemblies.

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

ormative references

bllowing documents are referrédto in the text in such a way that some or all of
tutes requirements of this document. For dated references, only the edition cited
ed references, the latest edition of the referenced document (including any amendmg

BO07, Rubber and plastics hoses — Hose sizes, minimum and maximum inside diameters, a
-to-length hoses

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

71, Ribber and plastics hoses and hose assemblies — Methods of measurement of the
and-the lengths of hose assemblies

ures ranging

ures ranging

nts for hoses

establish the

their content
applies. For
ents) applies.

nd tolerances

limensions of

[SO 6605, Hydrauiic jituid power — Ho0Ses and nose assemblies — 1est metinods

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

IS0 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

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

ISO 10619-1:2011, Rubber and plastics hoses and tubing — Measurement of flexibility and stiffness —
Part 1: Bending tests at ambient temperature
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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 [EC maintain terminological databases for use in standardization at the following addresses:

4

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

ISO Onli

Classif

1 - ) - I | Al adnde. LL - Lol
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cation

Five types ¢f hose are specified, distinguished by their construction, working ¢pressure amnd oil
resistance:

5

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

Type 4S}

Type R1
steel wij

Type R1
wire spi

Type R1!
steel-wil

Materi

5.1 Hoses

Hoses shall
steel wire w
spiral wire p

5.2 Hose assemblies

Hose assemb

Hose assemb

been verified

{: high-pressure hoses with four plies of steel wire spiral.

D: heavy-duty high-temperature hoses with a medium-ptessure rating having four p
e spiral.

B: heavy-duty high-temperature hoses with a high{pressure rating having a multiple-
Fal.

b: heavy-duty high-temperature hoses withafextra-high-pressure rating havinga mu
e spiral.

hls and construction

fonsist of a rubber lining resistant to oil- or water-based hydraulic fluids, spiral p
rapped in alternating directions, and an oil- and weather-resistant rubber cover,
ly shall be separated by an insulating layer.

lies shall'be manufactured using hoses conforming to the requirements of this docur

lies shall be manufactured only with those hose fittings whose correct functionin

ies of

steel-

tiple-

ies of
Each

nent.

g has

In accordance with /7.2, /.4, /.5 and /.6. T'he manufacturer's instructions shall be Tol

for the preparation and fabrication of hose assemblies.

6 Dimensions

6.1 Hose diameters and hose concentricity

owed

When measured in accordance with ISO 4671, the inside diameter of hoses shall conform to the values
given in Table 1.

When measured in accordance with ISO 4671, the diameter over reinforcement and outside diameter of
hoses shall conform to the values given in Table 2.
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When measured in accordance with ISO 4671, the concentricity of hoses shall conform to the values
given in Table 3.

Table 1 — Inside diameters of hoses

Inside diameter
Nominal mm
size Type 4SP Type 4SH Type R12 Type R13 Type R15

min. makx. min. max. min. max. min. max. min. max.

6,3 6,2 7,0 — — — — — — — —
U 9,3 10T — — 9,3 10T — — IB 10,1
1R,5 12,3 13,5 — — 12,3 13,5 — — 12,3 13,5

L6 15,5 16,7 — — 15,5 16,7 — — -1 —
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 26,4 250 26,4
31,5 31,4 33,0 31,4 33,0 31,4 33,0 31,4 33,0 314 33,0
B8 377 39,3 377 39,3 377 39,3 37,7 39,3 337 39,3
b1 50,4 52,0 50,4 52,0 50,4 52,0 50,4 52,0 50,4 52,0

© IS0 2017 - All rights reserved 3


https://standardsiso.com/api/?name=073cdf59b0050aea451892f5a18df8f8

:2017(E)

ISO 3862

LOET OSTurug

IA18 9501} 03 puodsa.l100 SIZIS [RUTWOU Y],

0vL - 0TL - ‘7L | S'69 €69 6'99 €89 | 199 | 8%9 5§29 L'69 | S99 | 799 4] ¥TIL | 2789 | €99 €%9 18
9'6S - €98 - B85S | 8'SS S'sS 1€ 0'sS | 618 91§ ‘6% 1'SS | 6TS | 8%6¥ 8'LY 485 | 9SS | ¥'¢S 18 8¢
STs | — ¥'8¥ - E‘TS | €°8% 0'8% 9'S¥ 9'8%v | ¥'sv | T'S¥ L'Th Ty | 6'SY | 6CF 6'0% eS| Z'6¥ 0Ly 0's¥ ST€
6’7y — 6'8¢€ — B6E | 9'LE ¥'9¢ 6F%€ ¥'6€ | 8°9¢ 0'9¢ %€ 668 1NS'LE | 09€ ¥'¥e 4'0% | s8¢ 1°9¢ Sve S¢
1°9¢ — 6'C¢ — p'ce | 0'T€ 867 2'8Z LTE | 66T L'8Z 692 0€E | ¥TE | Z'6C 9'LT 0ee | ¥'1E 062 LT 61
— — — — - - - - 78T | 992 ¥'ST 8'€T — - — — ‘6z | VLT 9'vZ 0°€Z 91
892 - 0%z — - - - - 9%Z | 0'€T S1C 6'61 — - — — sz | 8'¢€T 012 7’61 Al
€eT | — €02 - — - — — 0Tz | S'61 8'LT 991 - — - - 42z | 902 181 691 0T
- - - - - - - - - - - - - - - i 48T | TLT €'ST %1 €9
Xewl |Uiwl | CXew | ‘uiw | "Kew | ‘urw | ‘Xew Ul | CXew | ulwl | CXew U | CXeuw | Curu | CXew T Yew | ‘urw | 'Xew | “upw
ww ww wuw wuw wut wuw ww wuw wuw wut
asoy JUSWSI.I0J UL o506y JHOWOILOF U asoy JHOUIIIIOFHIL Isey FUOUIDIOFUDE asoy JUSWAII0JUTR edZIS
Jo J319werp apIsno Jo J13)owerp apIsmno Jo J3j9werp apIsno Jo J319werp apIsIno JO 1339werp apIsIno [euruoN
apIsINQ | I19A0 J33dUWEIq apisnQ JI9A0 J3)dUWeI(q apismQ JI9A0 J9)WRI( apisinQ J9A0 J3)oWeRI(J apisinQ J9A0 J3)oWeRI(J
STY 2dAL €14 2dAL (AR ELEN HS¥ 2dAL dS¥ odAL

S3s0Y Jo suolsuawiI(q — Z d[qeL

© ISO 2017 - All rights reserved


https://standardsiso.com/api/?name=073cdf59b0050aea451892f5a18df8f8

ISO 3862:2017(E)

Table 3 — Concentricity of hoses

Maximum variation in wall thickness
mm
Nominal size
Between inside diameter and Between inside diameter and
outside diameter reinforcement diameter
6,3 0,8 0,5
Over 6,3 and up to

and including 19 Lo 0.7
Over 19 1,3 09

6.2
The 1

Length

ength of supplied hoses and hose assemblies shall be the subject of agreement

manulfacturer and the purchaser.

NOTE

7 P

7.1

The 1
prody

7.2
Whern

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

erformance requirements

General

equirements for type and routine testing are givenh in Annex A and recommg
ction acceptance testing in Annex B.

Hydrostatic requirements

tested in accordance with ISO 1402 or{ISO 6605 at the relevant proof pressure giv]

and the relevant minimum burst pressuregiven in Table 5, the hoses and hose assemblies s

Wher

determined in accordance with)ISO 1402 or ISO 6605, the change in length of

maximum working pressure (see Table 6) shall not exceed +2 % or -4 % for types 4SP and

or -2

% for types R12, R13 and R15.

Table 4 — Proof pressure

between the

o

ndations for

en in Table 4
hall not leak.

hoses at the
4SH, or +2 %

) Type
N°S‘;‘Z‘:al 4SP 4SH R12 R13 R15

MPa (bar) MPa (bar) MPa (bar) MPa (bar) MPa (barf)

6,3 90,0 (900) — — — —
10 89,0 (890) — 56,0 (560) — 84,0 (84()
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 37,0 (370) 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) 84,0 (840)

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

Nominal 1ype
size 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) — —
19 140,0 (1 400) 168,0 (1 680) 112,0 (1 120) 140,0 (1 400) 168,0 (1 680)
25 112,0 (1 120) 152,0 (1 520) 112,0 (1 120) 140,0 (1 400) 168,0 (1'6$0)
31,5 84,0 (840) 130,0 (1 300) 84,0 (840) 140,0 (1 400) 168,0.(1 680)
38 74,0 (740) 116,0 (1 160) 70,0 (700) 140,0 (1 400) 68,0 (1 640)
51 66,0 (660) 100,0 (1 000) 70,0 (700) 140,0 (1 400) 168,0 (1 680)
Table 6 — Maximum working pressure
Npminal Lype
size 4SP 4SH R12 RT3 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) — 28,04280) — —
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)
31,5 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) 42,0 (420)
7.3 Minimum bend radius
Use a test pigce having a length at least four times the minimum bend radius. Measure the hose ofitside
diameter with callipers in the straight-lay position before bending the hose. Bend the hose thfough
180° to the niinimum bénd radius (see Table 7) and measure the flatness with the callipers.
When bent fo the Sminimum bend radius given in Table 7, measured in accordance with mgthod
A1 of ISO 10619-1:2011, the hose shall conform, in the bent state, to the impulse and cold flexjbility
requirementf ‘P74 and 7.6.

© ISO 2017 - All rights reserved
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Table 7 — Minimum bend radius

7.4

7.4.1

The i

type
shall

For t)
work

For ty
press

For ty
work

Therd

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
51 660 700 630 630 700

Resistance to impulse

Resistance to impulse with oil-based fluid

mpulse test shall be in accordance with ISO 6803 or ISO*6605. The test fluid ten]

pe 120 °C.

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

pe R12 hoses, when tested at an impulse pressure equal to 133 % of the maxin]
Lire, the hose shall withstand a minimum of 500 000 impulse cycles.

ng pressure, the hose shall withstand a minimum of 500 000 impulse cycles.

shall be no leakage or other'evidence of failure before reaching the specified numbe

This flest shall be considerédya destructive test, and the test piece shall be discarded after

7.4.2

Resistance to impulse with water-based fluid

The impulse testshall be in accordance with ISO 6803 or ISO 6605. The test fluid temperd

60 °C

For t)

The test\fluid used shall be HFC, HFAE, HFAS or HFB as defined in ISO 6743-4.

pe“4SP and 4SH hoses, when tested at a pressure equal to 133 % of the maximn

press

perature for

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

pe 4SP and 4SH hoses, when tested at an impulse pressure equal to 133 % of the maximum

um working

pe R13 and R15 hoses, when tésted at an impulse pressure equal to 120 % of the maximum

r of cycles.

the test.

ture shall be

um working

Lr€) the hose shall withstand a minimum of 400 000 impulse cycles.

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.
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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)
b)

[SO 6605 and the test conditions specified in ISO 6803 or ISO 6605.

oven-age assemblies filled with one of the water-based fluids specified in 7.4.2 for 120 h at 60 °C;

impulse-test the aged assemblies using an oil-based hydraulic fluid as specified in ISO 6803 or

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 type R1
pressure and

For type R13
pressure and

There shall

This test sha

7.5 Leakadge of hose assemblies

When tested
failure. This {

7.6 Coldf

When tested
be no cracki
pressure tes

7.7 Adhes

When deternined in accordance with'ISO 8033, the adhesion between lining and reinforcemer

between cov
than 1,4 kN/

Test pieces sl
as described

7.8 Fluid

7.8.1 Geng

21 1 b R | de - 1 ) . 123239 0/ el -
L HIUSTS, WIITILH LESLTU 4dU 4dll TIHHIPUIST pIcosSurc Tyyudl tU 100 70 Ul UIT TTT4dATIITUIIT VVy

a temperature of 120 °C, the hose shall withstand a minimum of 500 000 impulse€ ¢y

and R15 hoses, when tested at an impulse pressure equal to 120 % of the maximum wq
a temperature of 120 °C, the hose shall withstand a minimum of 500 000 impulse cyc

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

Il be considered a destructive test, and the test piece shall be discarded after the test].

in accordance with ISO 1402 or ISO 6605, there shall:be no leakage or other evide
est shall be considered a destructive test, and the testpiece shall be discarded after th|

lexibility

in accordance with method B of ISO 10619-2:2011 at a temperature of =40 °C, therg
hg of the lining or cover. The test piece(shall not leak or crack when subjected to a
in accordance with I1SO 1402 or [SO\6605 after regaining ambient temperature.

ion between components

er and reinforcement shall be no less than 2,5 kN/m for type 4SP and 4SH hoses and 11
n for type R12, R13 and'R15 hoses.

nall be type 5 forllining and reinforcement and type 2 or type 6 for cover and reinforcg
in ISO 8033:2016, 6.1 and 6.3.

resistance

prral

rking
cles.

rking
les.

les.

hce of
e test.

shall
proof

t and
oless

bment

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
0f 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).
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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 O0zone resistance

Wher tested in accordance with method 1 or 2 of ISO 7326:2016, depending on the nominal bore of the
hose, jno cracking or other deterioration of the cover shall be visible under x2 magnifiecation.

7.10|Visual examination

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

8 Marking

8.1 |Hoses

Hosed meeting the requirements of this document:§hall be marked at least once every 76() mm with at
least the following information:

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

b) alreference to this document, i.e. ISO:3862;

c) thetype,e.g. 4SP;
d) the nominal size, e.g. 10;

e) the maximum working-pressure, in megapascals and in bars, or in either, with the unit indicated,
el|g. 44,5 MPa (445 bar);

f) the quarter ahd-last two digits of the year of manufacture, e.g. 2Q16 (other date-coding methods
imdicatingfarinstance, the month or day of manufacture are allowed as long as they are clear to
the user).

EXAMPLE XXX/ISO 3862/4SP/10/44,5 MPa (445 bar)/2Q16.

For 8.1 b), hose manufacturer shall use the latest publication of this document, otherwise the year of
publication shall be included in the marking.

8.2 Hose assemblies

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

a) the manufacturer’s name or identification, 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. 44,5 MPa (445 bar);
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ISO 3862:2017(E)

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.

c) two digitsindicating the month of assembly followed by a slash and the last two digits of the year of
assembly, e.g. 05/16 (monthly, daily and other code dating methods are allowed as long as they are
clear to the user).

EXAMPLE  XXX/44,5 MPa (445 bar)/05/16.
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