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INTERNATIONAL STANDARD

ISO 3949-1980 (E)

Plastics hoses and hose assemblies — Thermoplastics,
textile-reinforced, hydraulic type

1 Scope and field of application

1.1 This International Standard specifies requirements for
two types of thermoplastics hoses with textile reinforcement,
the design working pressure ranges for which are indicated in
table 2. The hoses are suitable for use with petroleum-, watet-
and synthetic-based hydraulic fluids within a temperature range
of —40 °C to + 100 °C. Operating, temperatures in_excess of
+ 100 °C may materially reduce thellife of the hose.

1.2 This international Standard does not-include ‘require-
ments for end fittings. It is limited to the performance of hoses
and hose assemblies.

1.3 Annex C gives dimensional details of widely used hoses;
These are for information only and do not form part of the
specification.

2 References

1ISO 1219, Fluid power systems and components — Graphic
symbols.

ISO 1307, Rubber hose — Bore sizes, tolerances on length and
test pressures.

1SO 1402, Rubber hose — Hydrostatic testing.

1SO 1431, Vulcanized rubbers — Determination of resistance to
~ozone cracking under static conditions.

ISO 1817, Vulcanized rubbers — Resistance to liquids —-

Methods of test.

ISO 2719, Petroleumn products — Determination of flash point
— Pensky-Martens closed cup method.

I1SO 2977, Petroleum products and hydrocarbon solvents —
Determination of aniline point and mixed aniline point.

ISO 3016, Petroleum oils — Determination of pour point.

1SO 3448, Industrial liquid lubricants — IS0 viscosity classifica-
tion.

3 Material and construction

3.1 The hose shall consist of a seamless thermoplastics lining
resistant to hydraulic fluids, with suitable synthetic fibre rein-
forcement, and a thermoplastics cover resistant to hydraulic
fluids and the weather,

3.2) The hesershall be concentric in accordance with the
following'specification : :

The 'measurement of the wall thickness at different points shall
not differ by more than the following values : ‘

Nominal bore Difference in thickness

Up to and including 6,3 mm 0,8 mm
Over 6,3 mm, up to and

including 19 mm 1,0 mm
Over 19 mm 1,3 mm

4 Dimensions
The bore of the hoses shall meet the requirements of table 1.

Table 1 — Nominal bore and tolerances
Values in millimetres

Nominal Permitted range
bore Type 1 Type 2
© min, max. min, max.
5 4,6 5,2 4,6 5,3
6,3 6,2 6,8 6,2 6,9
8 7,7 83 — R
10 9,3 9,9 9,3 10,0
12,5 12,3 13,2 12,3 13,2
16 15,5 16,5 15,5 16,5
19 18,6 19,8 18,6 19,8
25 25,0 26,2 25,0 26,2

NOTE — IS0 1307 has not been followed for nominal bore or permit-
ted range; the dimensions in table 1 are in accordance with those
specified by the Saciety of Automative Engineers (USA), which are in
wide use in numerous countries throughout the world for ther-
moplastics hoses. )
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B Pressure ratings

5.1 The design working pressure, proof test pressure and
- minimum burst pressure of the hose shall comply with the re-
. quirements of table 2.

5.2 The hoses shall withstand without damage a proof test
pressure as shown in table 2 maintained for a period of 1 min
by the method specified in 1ISO 1402.

6 Minimum bend radius and change in
length at design working pressure

6.1 The hoses shall be capable of performing at design work-
ing pressure when curved to the minimum bend radius given in
table 3. A hose shall not be installed for use at the design work-
ing pressure if a smaller bend radius is used than shown in
table 3.

NOTE — Should any portion of the hose be curved to a radius smaller
than the specified minimum bend radius, the performance capability of
the hose is reduced.

6.2 The change in length of hoses at the design working
pressure shall not be greater than specified in, table 3.

NOTE — The minimum bend radius is measured to the inside of the
bend.

7 Tolerance on length

7.1 The hose shali be supplied in lengths as specified by the
purchaser, subject to a tolerance on the specified length of
+ 1 % or + 3 mm, whichever is the greater.

7.2 When no specific length has been ordered, the percen-
tage of different lengths in any given delivery shall be as
follows :

over 13 m : not less than 65 % of total length;

over 7,6 m to 13 m: not more than 35 % of total
length;

1,0 to 7,5 m : not more than 10 % of total length.

No length shall be iess than 1 m.

8 Impulse test requirements

8.1 Four unaged test pieces of hose with end fittings shall be
tested.

8.2 Means shall be provided for applying a pulsating pressure
internally to @ hose assembly at a rate of between 0,5 and
1,25 Hz (30 and 75 cycles per minute). A typical schematic
hydraulic)circuit)for the hose test rig is given for guidance in
figure 1.

Table 2 — Design working;pressure, proof test.pressure-and minimumoburst pressure

Nominal Design working pressure “Proof test pressure Minimum burst pressure
bore Type 1 Type 2 Type 1 Type 2 Type 1 Type 2
bar* {MPa) bar (MPa) bar (MPa) bar (MPa) bar {(MPa) bar (MPa)
5 205 (20,5} 345 (34,5) 410 (41} 690 {69) 820 (82) 1380 (138)
6,3 190 (19) 345 (34,5) 380 (38) 690 (69) 760 (76) 1380 (138)
8 170 (17) — - 340 (34) - — 680 (68) - -
10 155 {15,5) 275 (27,5) 310 (31) 550 (55) 620 (62) 1100 (110)
12,5 135 {(13,5) 240 (24) 270 (27) 480 (48) 540 (54) 960 (96)
16 100 {10) 190 (19) 200 (20) 380 (38) 400 (40) 760 (76)
19 86 (8,6) 155 (15,5) 172 (17,2) 310 (31) 344 (34,4) 620 (62)
25 69 {6,9) 138 (13,8 138 (13,8) 275 (27,5} 276 (27,6) 550 (55)

* 1bar = 105N/m2 = 0,1 MPa

Table 3 — Minimum bend radius — Change in length

Nominal bore Minii:;:msbend Change in length
mm mm %
5 %0 +3
6,3 100 +3
8 115 +3
10 125 +3
12,56 180 +3
16 205 + 3
19 240 + 3
25 300 + 3




8.3 Each cycle shall comply with the requirements of the
pressure impulse cycle (see figure 2) as appropriate.

8.4 The fluid to be used in the test shall be a fully fortified
mineral oil of viscosity grade 1SO VG 46 (46 mm2/s* at 40 °C)
in accordance with 1SO 3448 and having the following
characteristics :

1SO test method

pour point, max. —28 °C ISO 3016
flash point, closed,

min. 190 °C I1ISO 2719
aniline point 100 = 10 °C ISO 2977

Other oils may be used by agreement between the interested
parties.

8.5 The free length of test hose shall be determined as
follows : ’

Bend Free length
90° 05nr+2d
180° nr+ >2 d

where r is the minimum bend radius and 'd is the overall
diameter of the hose.

8.6 The test pieces shall be'connected 'to the'apparatus ‘and,
in the case of hoses up to and including 19 mm nominal/bore,
they shall be bent through either 90° or 180°. For the latter con-
figuration the fittings shall be parallel and the distance between
the two ends of the hose at the fittings shall be twice the

minimum bend radius * (5) % . Hoses over 19 mm nominal bore
shall be bent through 90°.

8.7 Type 1 hose, when tested at 126 % of the design work-
ing pressure at a temperature of 93 + 5 °C using circulating
petroleum-based test fluid, shall withstand a minimum of
150 000 impulse cycles without leakage or other malfunction.

Type 2 hose, when tested at 133 % of the desigh working
pressure at a temperature of 93 + 5 °C using circulating
petroleum-based test fluid, shall withstand a minimum of
200 000 impulse cycles without leakage or other malfunction.

Any failures adjacent to the end fittings shall be disregarded,
and repeat tests carried out. Failure due to coupling blow-off or

* 1mm2/s = 10-6 m2/s = 1 centistoke (cSt)
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rupture adjacent to the fittings (within 256 mm) shall not be in-
terpreted as a true hose burst but as failure due to the fitting at-
tachment, and shall be recorded as such.

9 Cold flexibility

The hose shall be subjected to a temperature of —40 _‘2’ oC for

24 h in a straight position. After this time and while still at the
specified temperature, the test piece shall be evenly and
uniformly bent over a mandrel having a diameter equal to twice

" the minimum bend radius specified in table 3. Bending shall be

accomplished within a period of 10 + 2 s.

Hoses of less than 26 mm nominal bore shall be bent through
180° over the mandrel, and hoses of 26 mm nominal bore shall
be bent through 90° over the mandrel.

After bending, the test piece shall be allowed to warm to room
temperature, and shall then be visually examined for cover
cracks and subjected to a proof test as described in 5.2. There
shall be no cover cracks or leakage.

10 Ozone resistance

When tested in/accordance with ISO 1431, no cracking or other
deterioration of the cover shall be visible at a magnification of
2 X afterexposure for 72 h at 40 + 2 °C to an ozone concen-
tration of (0,5 + 0,06) x 10-6 (V/V) (0,5 + 0,05 ppm) using
test pieces as detailed in annex A.

11 0il resistance

The lining and the cover, when tested in accordance with
ISO 1817, immersing in oil No. 3 for 72 h at a temperature of
100 °C, shall show no shrinkage greater than 15 % or volume
swelling greater than 35 %..

12 Electrical conductivity

Hose other than that with a pin-pricked cover, when tested in
accordance with annex B, shall not show a leakage greater
than 50 pA when subjected to an applied voltage of 250 kV/m
for 5 min.

13 Marking

The hoses shall be marked with information as agreed between
the purchaser and the manufacturer.
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Figure 1 — Typical schematic hydraulic circuit for the hose test rig (see 1SO 1219)
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Annex A

Preparation of test pieces for ozone resistance test

A.1 Shape and dimensions

Test pieces shall be rectangular strips 256 mm wide by 95 mm
long and having a thickness between 1,9 and 2,5 mm.

A.2 Number of test pieces

Two test pieces shall be tested.

A.3 Looping of test pieces

Loop the test piece until its ends meet and then insert the ends
between a pair of wooden strips, each of which shall be 26 mm
wide and 12 mm thick. Adjust the ends of the test piece so that
they are flush with one edge of the strips. Firmly clamp the two
wooden strips together.

Test pieces should be at least 6,5 mm apart.

Annex B

Method of test for electrical conductivity

Hose assemblies having a free length of 150 + 10 mm without
fluid, and capped to prevent entry of moisture, shall be expos-
ed to a minimum of 856 % relative humidity at 23 + 3 °C for a
period of 168 h. Surface moisture shall be removed prior to
testing.

Conditioned assemblies shall have one end fitting attached to
the lead from a source of 50 to 60 Hz sinusoidal, 37,5 kV (rms)
electricity. This lead shall be suspended by dry fabric strings so

that the hose hangs free, at least 600 mm from any extraneous
objects. The lower end of the hose shall be connected to earth
through a known resistance between 1 kQ and 1 MQ, keeping
the resistor near the end of the hose.

A suitable a.c. voltmeter shall be connected across the resistor,
using a fully shielded cable with the shielding well earthed.
37,5 kV (equivalent to 250 kV/m) shall be applied to the test
piece for 5 min and a current reading taken. Check that the cur-
rent does not exceed 50 PA.
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Annex C

Dimensional details of widely used hoses

(This annex does not form part of the standard.)

Dimensions in millimetres

Nominal Maximum outside diameter
bore Type 1 Type 2
5 10,7 14,6
6,3 13,0 16,8
8 15,0 -
10 17,8 20,3
12,5 21,8 24,6
16 24,6 29,8
19(20) 27,9 33,0
25 36,8 38,6
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