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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.

The proced e ) d e are
described in the ISO/IEC Dlrectlves Part 1. In partlcular the dlfferent approval crlterla needed fpr the
different types of ISO documents should be noted. This document was drafted in accordanee with the

4. ISO shall not be held responsible for identifying any or all such patentrights. Details of
ights identified during the development of the document will be in the Introduction and/or
on the ISO ligt of patent declarations received (see www.iso.org/patents).

Any trade ngdme used in this document is information given for the convéniénce of users and do¢s not
constitute ar} endorsement.

For an explanation on the meaning of ISO specific terms and-expressions related to conformity
assessment, fis well as information about ISO’s adherence to the WO principles in the Technical Bafriers
to Trade (TBJI') see the following URL: Foreword - Supplementary information

ThecommittkeresponsibleforthisdocumentisISO/TC45,Rubberandrubberproducts, SubcommitteeSC1,
Rubber and pllastics hoses and hose assemblies.

This fourth g¢dition cancels and replaces the thirdedition (ISO 3994:2007), which has been techrfically
revised.
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Introduction

This International Standard has been prepared to provide minimum acceptable requirements for
the satisfactory performance of polymer-reinforced thermoplastics hoses for suction and discharge
applications, conveying water, weak aqueous chemical solutions and abrasive solids and slurries.

If there is a special requirement for resistance to deleterious chemicals, this is a matter for agreement
between the supplier and the purchaser.
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INTE

RNATIONAL STANDARD ISO 3994:2014(E)

Plastics hoses — Helical-thermoplastic-reinforced
thermoplastics hoses for suction and discharge of aqueous
materials — Specification

WARNING — Persons using this International Standard should be familiar with normal laboratory
practice. This International Standard does not purport to address all of the safety problems, if

any, associated with its use. It is the responsibility of the user to establish a

safet

1

This
reinfq
and a

The t

The t
comb

NOTE

2 N
The f

practices and to ensure compliance with any national regulatory conditions,

ope

[nternational Standard specifies the requirements for three types?of helical-th
rced thermoplastics hoses for suction and discharge of water, weak aqueous chemj
brasive solids and slurries, for use in the ambient temperature rangefrom -10 °C to J

\ree types of hose are for light-, medium- and heavy-duty applicdtions.

ypes of hoses covered in this International Standard are net intended for use with f
lstible materials, nor with aromatic solvents.

Hoses of a similar construction for suction and diseharge for fire-fighting are specified

ormative references

bllowing documents, in whole or in part, are normatively referenced in this docur

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

referg
ISO 3
[SO 1

[SO1
on cu

[SO 11
[SO 8
ISO 1

nces, the latest edition of the referenced document (including any amendments) app
/, Rubber, vulcanized or thernioplastic — Determination of tensile stress-strain properti
[6:2005, Plastics — Deternrination of loss of plasticizers — Activated carbon method

B07, 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
B30, Rubber and plastics hoses and hose assemblies — Vocabulary

D619-1, Rubber and plastics hoses and tubing — Measurement of flexibility and stiffn

ropriate health and

ermoplastic-
cal solutions
5°C.

lammable or

n 1SO 14557.

hent and are
For undated
ies.

es

nd tolerances

bss — Part 1:

Bendi

hg-tests at ambient temperature

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

ISO 30013, Rubber and plastics hoses — Methods of exposure to laboratory light sources — Determination
of changes in colour, appearance and other physical properties

IS0 23529, Rubber — General procedures for preparing and conditioning test pieces for physical test methods

3 Terms and definitions

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

Three types of hoses are specified, related to the maximum working pressure and suction pressure (see
Tables 4 and 5):

— type 1: light-duty service;
— type 2: medium-duty service;
— type 3: heavy-duty service.

All types are designed to operate in the ambient temperature range -10 °C to 55 °C.

5 Materipls and construction

The hoses shall be as uniform as commercially practicable in colour and other physical propérties.
They shall cpnsist of a flexible thermoplastics material supported within the material by a h¢lix of
thermoplast]c material of a similar compatible property. The reinforcing and flexible components of the
wall shall be fused together and free from visible cracks, porosity, foreign inclusions or other defects
such as are ljable to cause failure of the hose in service.

6 Dimenpsions and tolerances

6.1 Nominal bores, inside diameters and tolerances

The inside djameters and tolerances of hoses of different nominal bores shall meet the requirements
given in Table 1.

6.2 Length tolerances

The tolerancps on cut lengths shall be in accordance with ISO 1307.

2 © ISO 2014 - All rights reserved
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Table 1 — Nominal bores, inside diameters and tolerances

Nominal bore Inside diameter Tolerances for Tolerances for
types 1 and 2 type 3
mm mm mm
12,5 12,5 +0,75 —
16 16 +0,75 —
19 19 +0,75 —
20 20 +0,75 —
25 25 =125 =125
32 32 *1,25 *1,25
38 38 +1,25 +1,50
40 40 +1,25 +0)50
50 50 +1,50 ¥1,50
63 63 +1,50 +1,50
76 76 +1,50 2,00
80 80 *1,50 +2,00
90 90 +2,00 +2,00
100 100 +2,00 +2,00
102 102 2,00 +2,00
125 125 +2,00 +2,00
127 127 +2,00 £2,00
152 152 +2,00 +2,00
160 160 +2,00 +2,00
200 200 — +2,00
250 250 — +3,00
300 300 — +3,00
315 315 — +3,00
7 Berformance pequirements
7.1 |Hydrostatic testing at 23 °C + 2 °C
Wher] subjjected to the proof pressure testand the burst pressure test specified in ISO 1402 4t 23°C+ 2 °C,
hoseg shall meet the following requirements:

— atthe proof pressure specified in Table 2 (i.e. 40 % of the minimum burst pressure), the hoses shall
show no evidence of leakage, cracking, abrupt distortion (indicating irregularity in materials or
manufacture) or other signs of failure;

— the minimum burst pressure shall be as specified in Table 2.

© ISO 2014 - All rights reserved 3
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Table 2 — Hydrostatic testing at 23 °C + 2 °C

Type 1 Type 2 Type 3
Proof Minimum Proof Minimum Proof Minimum
Nominal bore pressure burst pressure burst pressure burst
pressure pressure pressure
MPa |bar MPa |bar MPa |bar MPa |bar | MPa |bar | MPa |bar
12,5 up to and including 25 | 0,68 |6,8 1,7 |17 0,88 |8,8 2,2 |22 1,12 (11,2| 2,8 |28
32 up to and including 63 0,48 |4,8 1,2 |12 0,6 |6 1,5 |15 | 0,72 |72 1,8 |18
76 up to and including 90 0,36 [3,6 0.9 9 0,48 [4,8 1,2 |12 0,6 |6 1,5 |15
100 up to and including 127 | 0,28 |2,8 0,7 7 0,36 [3,6 09 048 | 4,8 | 1,2%x|12
152 up to and including 250| 0,24 |2,4 0,6 6 0,32 |3,2 0,8 0,36 | 3,6 40,9 |9
300 and 315 — — — — — — — — 1032|321 08 (8
7.2 Hydragstatic testing at 55 °C + 2 °C

When subjedted to the burst pressure test specified in ISO 1402 at 55 °C £2 °C, hoses shall me

requirementp given in Table 3.

Table 3 — Hydrostatic testing at 55 °C ¥ 2 °C

Minimum burst pressure
Nominal bore Type 1 Type 2 Type 3
MPa bar MPa  |bar MPa |bar
12,5 up to and including 25 0,5 0,65 |6,5 08 |8
32 up to and including 63 0,4 4 0,45 4,5 0,6 6
76 up to and including 90 033 0,4 4 0,5 5
100 up to and including 127 0,25 2,5 0,3 3 0,4 4
152 up to and including 250 0,2 2 0,25 2,5 0,3 3
300 and 315 — |— — — 0,25 |2,5

7.3 Maxin

The maximu

hum working pressure

n working pressure shall be as specified in Table 4.

et the
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Table 4 — Maximum working pressures

Maximum working pressure

Nominal bore 23°Cx2°C 55°C+2°C
Type 1 Type 2 Type 3 Type 1 Type 2 Type 3
MPa | bar MPa |bar MPa |bar MPa bar | MPa | bar | MPa | bar
%5'5 uptoandincluding | oo lc e | 073 |73 | 093 93 | 016 |16 | 021 |21 | 026 26
32 up to and including 63| 0,4 |4 05 |5 06 |6 013 (1,3 [ 015 |15 02 | 2
76 uppre-nd-rehuding 900313 0.4—14 8.5—5 811 8431131 0,16 | 1,6
}gg up to and including 0,23 |2,3 03 |3 04 |4 0,08 0,8 01 ¢~t [013| 1,3
%gg up toandincluding | 4, |, 026 |26 | 03 |3 0,06 |0,6 |©08 08 | 01 | 1
g(l)g up to and including . - . 026 12,6 - ~ . —loos| 08

7.4 |Tensile test

Wher] tested in accordance with the method specified in Annex A, test pieces taken from the hose wall
shall have a minimum tensile strength of 50 % of the tensile strength of the flexible thermoplastic
material (determined in accordance with ISO 37). The test piece shall be considered to hgve failed if it
is belpw this value.

NOTE This test is to determine the adhesion betwegen the helix and wall materials.

7.5 |Vacuum test

Wher] tested in accordance with the method specified in Annex B, using the absolute presstire indicated
in Table 5, hoses shall not fail due tocollapse or fracture at a point that is more than ¢ne diameter
distance from the end fittings. In the event of failure closer to an end fitting, the test shall bq disregarded
and alfurther test piece tested,

Table 5 — Pressures for the vacuum test

Absolute pressure
Nominal bore Type 1 and 2 hoses Type 3 hoses
kPa bar kPa bar
12,5 up to and including 160 35 0,35 — —
25 up to and including 315 — — 20 0,20

7.6 Reinforcement fracture test

When tested in accordance with the method specified in Annex C, the reinforcement shall be capable of
being bent back on itself without cracking after it has been extended for 336 h + 4 h over the appropriate-
size extension block given in Table 6.

© IS0 2014 - All rights reserved 5
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Table 6 — Extension blocks for reinforcement fracture test

Nominal bore Block width
mm
12,5 10
16 12
20 16
25 19
32 23
38 26
40 27
50 31
63 34
76 37
80 38
90 42
100 44
102 44
125 49
127 49
152 52
160 53
200 59
250 66
300 73
315 75
7.7 Minimum bend radius
When tested in accordance with ISO 10619-1, using a minimum radius of curvature of five tim¢s the
nominal bor¢ in the cases of type 1 and type 2 hoses and eight times the nominal bore in the case of type
3 hoses, hosds shall notcrack and shall subsequently pass the proof pressure test (see 7.1).
For the purposes of'this test, the numerical value of the nominal bore shall be taken as the inside
diameter in millimetres.

7.8 Cold-bendradius

When tested at - 10 °C = 2 °C in accordance with the requirements of ISO 10619-2 after conditioning for
5 h at that temperature and using a minimum radius of curvature of 20 times the nominal bore in the
case of type 1 and type 2 hoses and 32 times the nominal bore in the case of type 3 hoses, hoses shall not
crack and shall subsequently pass the proof pressure test (see 7.1).

For the purposes of this test, the numerical value of the nominal bore shall be taken as the inside
diameter in millimetres.

7.9 Loss in mass on heating

When determined in accordance with ISO 176:2005 (method B), the loss in mass of the flexible
thermoplastics material used in the construction shall not be greater than 4 %.

6 © ISO 2014 - All rights reserved
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Exposure to xenon-arc lamp

When tested in accordance with ISO 30013, using exposure cycles in Table 2 or Table 3, the change in
colour shall not be greater than that agreed between the manufacturer and purchaser, and the cover
shall show no signs of cracking or other defects which would cause the hose to be unserviceable.

8 Type, routine and production testing

For type testing and routine testing, the tests specified in Annex D shall be carried out.

For production testing, the tests given in Annex E are recommended.

Itis t(I) be noted that:

|
~

9 Marking

Hoseg shall be marked in characters at least 5 mm high, either using a contrasting indel

other
a t
b) t
c t
d t

e) t

f) the quarter and the last two-digits of the year of manufacture, e.g. 3Q12.
EXAMPLE Man/ISO 3994:2014/Type, 1/50/0,4MPa(4 bar)@23°C/3Q12.

10 Recommendations for packing and storage

Thesg are given in1SO 8331.

11 Testreport/certificate

’pe tests are those tests required to obtain product approval;
butine tests are those carried out on each length of hose;

Foduction tests are those carried out on each production batch.

wise agreed between the supplier and the purchaser, with at least the following infor

e manufacturer’s name or trade mark, e.g. Man;

e number and date of this International Standard, i.e. ISO 3994:2014;
e hose type, e.g. type 1;

e nominal bore, e.g. 50; and

e maximum working pressure at23°C, e.g.0,4MPa and/or (4 bar), and

ble ink or as
mation:

When requested by the purchaser, the manufacturer or supplier shall provide a test report or test
certificate with each length of hose or batch of hoses supplied to the purchaser.

© IS0 2014 - All rights reserved
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Annex A
(normative)

Tensile test

A.1 Apparatus

A.1.1 Tensjle-testing machine, with suitable grips, capable of testing at a speed of 500 mm/min and
with an apprjopriate load cell (approximately up to 2,5 kN).

A1.2 Du
along the nat

A.2 Samp
Testing shall

row, parallel-sided section.

ling

hose approximately 250 mm long.

A.3 Cond
Condition th
ISO 235209.

A.4 Preps
Slit the cond

these two ha
from each ha

A.5 Proce

tioning of sample

iration of test pieces

1f).

dure

Determine t

A.6 Calcullation

-bell test piece Type 1 cutter, 115 mm long, 25 mm wide at the endscand 6 mm| wide

be carried out on the first sample from a production batch. The sample shall be a length of

e sample hose to within + 5 °C of one of the standard laboratory temperatures specifiied in

tioned 250 mm sample of hosellongitudinally into two halves and, from the hose wall of
ves, cut a minimum of three dumb-bell test pieces longitudinally (i.e. at least one test{piece

e cross-sectiommal-area of the narrow, parallel-sided section of the test pieces and then test
each to break in the tensile-testing machine at a speed of 500 mm/min.

Calculate thq tensile strength of each test piece, in megapascals, by dividing the maximum (bregking)

load, in newtons, by the cross-sectional area, in square millimetres.

The mean value of the values obtained for the individual test pieces shall be at least 50 % of the tensile
strength of the flexible thermoplastic material (see 7.4).

A.7 Testreport

The test report shall include the following details:

a) the cross-sectional area of the test pieces;

b) the breaking load of each test piece;

c) the nature and position of the break in each test piece;

8
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d) theindividual tensile strength of each test piece, and the mean value;
e) the tensile strength of the flexible thermoplastic material; and

f) the date and time of testing.

© ISO 2014 - All rights reserved 9
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Annex B
(normative)

Vacuum test

B.1 Apparatus

B.1.1 Vacule pump capable of achieving an absolute pressure of 20 kPa (0,2 bar) in less than

at a uniform

B.2 Testy

Use a length
of the hose.

B.3 Cond
No test shall

temperature
24 h period 4

B.4 Proce

Attach end fittings to the test piece without causiig damage to the hose.

Ensure that
was carried
an airtight s
Maintain for

Repeat the tg

B.5 Test1

The test rep
failed, it shall

evacuation rate.

)iece

of hose long enough to give a length clear of the end fittings of at least five times thg

tioning

be carried out within 24 h of manufacture. Condition the'test pieces at standard labof
(see ISO 23529) for at least 3 h before testing. This 3'h of conditioning may be part
fter manufacture.

dure

but. Lay out the hose as straightas possible on a flat surface and blank off one end td
bal. Apply the appropriate~vacuum listed in Table 5 over a period of, at the most, ]
10 min.

st on a second testpiece, but at a temperature of 55 °C + 2 °C.

eport

1 min

bore

atory
of the

the ambient temperature is thé. standard laboratory temperature at which conditioning

form
min.

brt shallstate, for each test temperature, whether the test was a pass or a fail. If the test
I alsoistate the position and nature of the failure.

10
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Annex C
(normative)

Reinforcement fracture test

Apparatus

C11
one ¢

C.2
Prepa
with
C.3

No te

temp
24 h

C4

Open
(see

Leavsd
temp

After
touch

Repe:

Extension block (which may be made of hardwood or metal) of rectangular cross-
ross-sectional dimension of the appropriate value given in Table 6.

Test pieces

re three test pieces each of sufficient length to contain three turns gfreinforcement. S
h clean cut along its whole length.

Conditioning

5t shall be carried out within 24 h of manufacture. Condition the test pieces at standat
erature (see [SO 23529) for at least 3 h before testing: This 3 h of conditioning may |
eriod after manufacture.

Procedure

up a slit test piece and place it over thé-extension block appropriate to the nominal bo
able 6) as indicated in Figure C.1.

the test piece with the extension block in place for 336 h + 4 h at the same standaf
brature at which it was conditioned.

336 h, remove the extension block and bend the test piece back on itself until the out
(see Figure C.1). Examine the test piece for cracking of the helix.

it the procedurefer the remaining test pieces.

section, with

lit each open

d laboratory
e part of the

e of the hose

d laboratory

side surfaces
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