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INTERNATIONAL STANDARD

ISO 3862:1991(E)

Rubber hoses and hose assemblies — Rubber-covered, spiral
wire reinforced, hydraulic type — Specification

1 Scope

This Intgrnational Standard specifies requirements
for rubb«E-covered, spiral wire reinforced hydraulic

hoses stitable for use with petroleum-based and
water-based fluids within a temperature range of
— 40 °C o + 100 °C for types 1 to 5 inclusive and
— 40 °C fo + 121 °C for types 6 and 7.

The stanpard does not include requirements for end
fittings. I is limited to the performance of hoses and
hose assemblies.

NOTE 1 |The hoses are not suitable for use with castor
oil-based [and ester oil-based fluids. Operating temper-
atures in excess of 93 °C for types 1 to 5 and 121 "G for
types 6 apd 7 may materially reduce the life of the\hose.

2 Normative references

The follgwing standards contain provisions which,
through reference in thistext, constitute provisions
of this International Standard. At the time of publi-
cation, the editions.indicated were valid. All stan-
dards afe subjech‘to revision, and parties to
agreemepts based” on this International Standard
are encouraged-to investigate the possibility of ap-
plying the most recent editions of the standards in-
dicated

C and 1ISO) miaintain
oo FaHHah

ISO 4672:1988, Rubber and’ plastics |[hoses — Sub-
ambient temperature flexibility tests.

ISO 6803:1984, Rubber or plastics hoses and hose
assemblies — Hydraulic pressure impulse test with-
out flexing.

1ISO 73261991, Rubber and plastics hpses — Assess-
ment of.0zone resistance under stalid conditions.

ISQ,; 7751:1991", Rubber and plastics hoses and hose
assemblies — Ratios of proof and buyrst pressure to
design working pressure.

ISO 8033:1985, Rubber and plastics hpse — Determi-
nation of adhesion between componepts.

3 Types

Hoses shall be one of the following seven types:

Type 1. 4-spiral, light steel wire reinforced, rubber-
covered.

Type 2: 4-spiral, medium steel wire reinforced,
rubber-covered.

Type 3: 4-spiral, heavy steel wife reinforced,

registers of currently valid International Standards.

ISO 1402:1984, Rubber and plastics hoses and hose
assemblies — Hydrostatic testing.

1SO 1817:1985, Rubber, vulcanized — Determination
of the effect of liquids.

ISO 4671:1984, Rubber and plastics hose and hose

assemblies — Methods of measurement of dimen-
sions.

1) To be published.

rubber-covered.

Type 4. 6-spiral, heavy steel wire reinforced,
rubber-covered.

Type 5: 4-spiral, extra high pressure hose.

Type 6: 4-spiral, heavy-duty,
hose -- medium-pressure rating.

high-temperature

Type 7: multiple-spiral, heavy-duty, high-
temperature hose — high-pressure rating.
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4 Materials and construction

4.1 The hose shall consist of an oil- and water-
resistant rubber lining, spiral plies of sleel wire

Table 1 — Permitted variation in wall thickness

measurements

Dimensions in millimetres

Internal
diameter to
overall diameter

Nominal bore

Internal
diameter to
reinforcement

Up to and in-

synthetic rubbef.

. . . . R s 0,8 0,5
wrapped in alternating directions, and an oil- and cluding 6,3
weather-resistant synthetic rubber cover. Each wire Over 6.3 and
layer shall be separated by an insulating layer of ver 9,0 and up
o ang mciuamg T, U U,
19
Over 19 1,3 0,9

4.2 The hose g
the measuremg
the wall thickne
by more than th

hall be uniformly constructed so that
nt, in accordance with ISO 4671, of
ss at different points shall not differ
le values given in table 1.

5 Dimensions

The bore diameter of thé\hose shall comply [with the

requirements of table2 when measured in
ance with 1SO 467«

NOTE 2  I1SO 130Q7:1983, Rubber and plastics
Bore diametersyand tolerances on length, has

accord-

10ses —

hot been

followed for*hominal bore or permitted range; the dimen-

sions adopted in table2 are to ensure compatibjlity with
fittings'which are in wide use throughout the world.
Thesdiameter over reinforcement and the |outside
diameter of the hose shall comply with the fequire-
ments of table 3, when measured in accordafce with
ISO 4671.
Table 2 — Nominal bore and tolerances
Dimensions in njillimetres
Bore diameter
Nominal bore Type 1 Type 2 Types 3 and 4 Type 5 Type 6 Typp 7
min. max. min. max. min. max. min. max. min. max. min. max.
5 - ES - - 46 54 — - — — - -
6,3 — ~ 6,2 7.0 6,2 6,9 — - — — — -
8 77 8,5 — — 7,7 8,5 — - — — — _
10 9.3 10,1 9.3 10,1 9,3 10,1 — — 9.3 10,1 - —
12,5 t2;3 35 123 35 12,5 T3.7 123 135 12,3 13,5 — —
16 15,5 16,7 15,5 16,7 15,7 16,9 — — — — — —
19 18,6 19,8 18,6 19,8 19,0 20,2 18,6 19,8 18,6 19,8 18,6 19,8
25 25,0 26,4 25,0 26,4 254 27 250 26,4 250 26,4 25,0 26,4
31,5 314 33,0 314 33,0 31,8 33,4 31,4 33,0 314 33,0 31,4 33,0
38 37,7 39,3 37,7 393 38,1 39,7 37,7 39,3 37,7 39,3 37,7 39,3
51 50,4 52,0 50,4 52,0 50,8 525 50,4 52,0 50,4 52,0 50,4 52,0
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Table 3 — Limits on diameter

ISO 3862:1991(E)

Dimensions in millimetres

Type 1 Type 2 Type 3 Type 4
Diameter Outside Diameter Outside Diameter Outside Diameter Outside
Nominal over diameter over diameter over diameter over diameter
bore reinforcement of hose reinforcement of hose reinforcement of hose reinforcement of hose
min. max. | min. | max.{ min. max. | min. | max.| min. max. | min. | max.| min. max. | min. | max.
5 - - - - - 14,3 15,9 18,3 | 19,8 17,5 19,1 21,4 | 23,0
6,3 = = = & 15,3 17,7 [ 18,7 15,8 7.4 198 1 21,4 7 19,1 24,6 23,0 | 246
8 13,7 14,8 18,4 | 20,0 175 19,0 | 214 | 230 | 206 222 | 246 | 26,2
10 16,9 18,0 20,6 | 22,2 16,9 18,1 20,6 | 22,2 19,0 20,6 23,0 | 246 22,2 238 26,2 | 27,8
12,5 19,4 21,0 23,8 | 25,4 19,4 21,0 238 | 25,4 23,0 24,6 27,0 | 286 26,2 27,8 30,2 | 31,8
16 22,7 243 27,0 | 28,6 23,0 246 27,4 1 29,0 26,2 27,8 30,2 | 318 29,4 33,9 333 | 349
19 26,6 282 | 306 | 322 | 27,4 29,0 | 31,4 | 33,0 | 309 325 | 357 | 318 | 341 35,7 | 38,9 | 40,5
25 34,5 36,1 38,5 | 40,9 34,5 36,1 38,5 | 40,9 38,9 40,5 43;3\.1/45 6 417 440 47,2 | 49,6
31,5 433 45,6 492 | 52,4 45,0 47,0 492 | 524 448 47,2 49,2 | 52,4 48,0 50,4 53,2 | 56,4
38 49,6 52,0 556 | 58,7 514 53,4 556 | 58,8 51,2 53,6 556 | 58,7 54,4 56,7 59,5 | 62,7
51 63,9 66,2 | 699 | 73,0 | 64,3 663 | 68,2 | 71,4 | 64,7 67 69,1 | 72,2 | 68,6 70 | 738 77,0
Type 5 Type'6 Type 7

Diameter Outside Diameter Outside Diameter Outside

Nominal over diameter over diameter over diameter

bore reinforcement of hose reinforcement of hose reinforcement of hose

min. max. min. | max.| min max. min. | max.| min. max. min. | max.

5 _

6,3 - -

8 - - - _—

10 - 16,6 | 178 | 195 | 21,0 - - -

12,5 21,8 23,41 246 | 262 | 199 215 | 230 | 246 - - -

16 - - - -

19 27,6 29,2 31,4 | 33,0 26,9 28,4 299 | 31,5 28,2 29,8 31,0 | 33,p

25 344 36,0 | 376 | 39,8 | 34,1 357 | 368|392 | 349 36,4 | 37,6 | 39B

31,5 40,7 431 439 | 471 427 451 454 | 486 456 48,0 483 | 518

38 47,6 50,0 519 | 551 49,2 51,6 519 | 55,0 53,1 55,5 558 | 58,8

51 62,0 64,4 66,5 | 69,7 62,5 64,8 65,1 | 68,3 66,9 69,3 69,5 | 72
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Table 4 — Design pressure ratings

Nominal Design working pressure
bore Type 1 Type 2 Type 3 Type 4 Type 5 Type 6 Type 7
mm MPa | bar!) | MPa | bar") | MPa | bar") | MPa | bar" | MPa | bar? | MPa | bar" | MPa | bar"
5 — — - — 69,0 | 690 86,0 | 860 — — — - — —
6,3 — — 420 | 420 | 60,5 | 605 | 77,5 | 775 — — — — — —
8 36,0 [ 360 — — 56,0 | 560 71,5 | 715 — — — — — —
10 81,0 | 310 | 38,0 | 380 51,56 | 515 69,0 | 690 - — 27,6 276 = —
12,5 P7,56 | 275 | 34,5 | 345 | 430 | 430 51,5 | 515 | 550 | 550 27,6 276 > —
16 P25 | 225 | 34,5 345 | 38,0 | 380 48,0 | 480 — — — — — —
19 P05 | 205 | 27,5 | 275 | 345 | 345 | 430 | 430 | 42,0 | 420 27,6 | (276 345|| 345
25 P05 | 205 | 27,5 | 275 | 27,5 | 275 | 345 | 345 | 38,0 | 380 27,6276 34,5(( 345
31,5 7,0 170 21,0 210 | 20,5 | 205 24,0 | 240 | 325 | 325 20,7 207 34,5(| 345
38 40 140 18,5 185 17,0 170 20,5 | 205 | 29,0 | 290 17,2 172 | 34,5(| 345
51 4,0 140 16,5 165 17,0 170 20,5 | 205 | 250 250 17,2 172 | 34,5(| 345
1) 1 bar = 10° N/m* = 0,1 MPa

6 Hydrostat

When tested in
sign working pr
the requiremen
minimum burst
shall be in accq
i.e. the proof ¢
working pressu

c requirements

accordance with 1ISO 1402, the de-
essure of the hose shall comply with
s of table4. The ratios of proof and
pressure to design working pressure
rdance with category 3 of ISO 7751,
ressure shall be twice the design
e, and the minimum burst pressune

four times the design working pressure.

7 Minimum
length at des

7.1 The hose
design working
not less than th
of the bend.

NOTE 3 Should

bend radius and change in
gn working pressure

shall be capable-/of performing at
pressure when’/curved to a radius
bt in table 5\ measured on the inside

any.portion of the hose be curved to a

radius less than
performance cap

he~specified minimum bend radius, the

7.2 The change in length of the hose at the design
working pressure shall not exceed +2 % and
— 4 % for types 1 to 5 and +2 % and —2 % for
types 6 and 7.

8 Tolerance on hose length

8.1 Hoses shall be supplied in lengths as specified
by the purchaser, subject to a tolerance on the
specified lengths of + 1 % or + 3 mm, whichever is
the greater.

8.2 When*no specific hose lengths have been or-

dered, the percentages of different lengthg in any
given delivery shall be as follows:
-\over 13 m: not less than 65 % of total lepgth;

— 7,5 mto 13 m: not more than 35 % of totdl fength;

— 1 mto 75 m: not more than 10 % of total length.

No length shall be less than 1 m.

9 Impulse test requirements

9.1 Four unaged samples of hose with end
shall be tested in accordance with the
specified in ISO 6803.

fittings
method

9.2 Type 1 hoses, when tested at 133 % of the de-
sign working pressure with circulating test fluid at a

°C. j Hmum of
200 000 impulse cycles for hoses of nhominal bores
8 mm, 10 mm and 12,5 mm, and 300 000 impulse
cycles for all other nominal bores.

Type 2 and type 3 hoses with a nominal bore of
12,5 mm and larger, and type 4 hoses with a nominal
bore of 19 mm and larger, when tested at 133 % of
the design working pressure with circulating test
fluid at a temperature of 93 °C, shall withstand a
minimum of 400 000 impulse cycles.

NOTE4 Hose sizes 5 mm, 6,3 mm, 8 mm and 10 mm of
types 2 and 3, and 5mm, 6,3 mm, 8 mm, 10 mm,
12,5 mm and 16 mm of type 4 are not usually submitted
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Table 5 — Minimum bend radius

Dimensions in millimetres

. Minimum bend radius
Nominal bore Type 1 Type 2 Types 3 and 4 Type 5 Type 6 Type 7

5 — - 100 - — —

6,3 — 150 125 — — —
8 115 - 140 — — —

10 130 180 150 — 125 —

12,5 180 230 205 200 180 —

16 205 250 235 — — —

19 240 300 280 280 240 240
25 305 340 360 340 300 305

31,5 420 460 460 460 420 420
38 510 560 560 560 510 510
51 660 660 710 700 640 640

to the impylse test as these sizes are not recommended
for systemg with conventional hydraulic surges.

Type 5 hoges, when tested at 133 % of the design
working fdressure with circulating test fluid at a
temperatufe of 93 °C, shall withstand a minimum of
400 000 inmpulse cycles.

Type 6 hopes when tested at 133 % of the design
working fdressure with circulating test fluid at a
temperatufe of 121 °C shall withstand a minimum
of 500 000|impulse cycles.

Type 7 hopes, when tested at 120 % of the design
working pfressure with circulating test fluid at_a
temperatufe of 121 °C, shall withstand a minimum
of 500 000|cycles.

Leakage gt the end-fitting, fitting blow-off-or rupture
of the hode adjacent to the fitting shallsbe consid-
ered as fallures in the performance 6f the assembly.
Such failufes do not necessarily demonstrate an in-
ability of the hose to meet the )specified require-
ments with an alternative fithing)

The mode| and position-of Jany failures shall be re-

corded.

If an impyise testiis“unavoidably stopped for a pe-
riod of mpre thah 24 h before completion of the
minimum jhumber of cycles, slight seepage of test
fluid may ocedr at the hose/fitting junction upon re-

be re-applied for anothéry5 min. Ther
leakage or evidence( of failure. This
considered a destructive test and the

e shall be no
test is to be
sample shall

be destroyed. Two samples shall be tgsted.

11 Cold,flexibility requirement

'Y

When. tested in accordance with fethod B of
1SO-4672 at a temperature of — 40 °C, there shall be
ne cracking of the lining or cover. The test piece
shall not leak or crack when subjectpd to a proof

pressure test (see clause 6) after rega
temperature.

12 Qil resistance

The lining and cover, when tested b
specified in ISO 1817, immersed in oil
at a temperature of 100 °C, shall show
and shall not show volume swelling
100 %. The volume swell of the lining
than that of the cover.

13 Ozone resistance

When tested in accordance with ISO 7
ing or deterioration of the cover shal

ining ambient

the method
No. 3 for 72 h
no shrinkage
greater than
shall be less

826, no crack-
be visible at

a magnification of x 2.

starting the test. If such a seepage seals itself within
30 min of the re-start, this shall not constitute a fail-
ure.

10 Leakage

Unaged hose assemblies on which the end fittings
have been attached for not over 30 days shall be
subjected to a hydrostatic pressure equal to 70 %
of the specified minimum burst pressure for a period
of 5 min to 5,5 min and then reduced to zero, after
which the 70 % of the minimum burst pressure shall

14 Adhesion between components

When tested in accordance with ISO 8033, adhesion

between
cover and reinforcement shall not
2,5 kN/m.

15 Marking

lining and reinforcement and between

be less than

Hoses and hose assemblies complying with this
International Standard shall be marked with at least

the following information:
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a)

b)

c)

the number and year of publication of this Inter-
national Standard (ISO 3862:1991);

the hose type;
the nominal bore;

the manufacturer’s name or trademark;

e) the date of manufacture, i.e. quarter and last two
digits of year of manufacture.

EXAMPLE: ISO 3862:1991/type 2/16/XXXX/4.91

Other information as agreed between the purchaser
and the manufacturer may be included if requested.
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