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Foreword 

IS0 (the International Organization for Standardization) is a worldwide 
federation of national standards bodies (IS0 member bodies). The work of 
preparing International Standards is normally carried out through IS0 
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. IS0 
collaborates closely with the International Electrotechnical Commission 
(IEC) on all matters of electrotechnical standardization. 

Draft International Standards adopted by the technical committees are 
circulated to the member bodies for voting. Publication as an International 
Standard requires approval by at least 75 % of the member bodies casting 
a vote. 

International Standard IS0 9393-2 was prepared by Technical Committee 
ISOKC 138, Plastics pipes, fittings and valves for the transport of fluids, 
Subcommittee SC 7, Valves and auxiliary equipment of plastics materials. 

IS0 9393 consists of the following parts, under the general title 
Thermoplastics valves - Pressure test methods and requirements: 

- Part 1: General 

- Part 2: Test conditions and basic requirements for PE, PP, PVC-U 
and PVDF valves 

0 IS0 1997 

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced 
or utilized in any form or by any means, electronic or mechanical, including photocopying and 
microfilm, without permission in writing from the publisher. 

International Organization for Standardization 
Case postale 56 l CH-1211 Geneve 20 l Switzerland 
Internet central @I iso.ch 
x.400 c=ch; a=400net; p=iso; o=isocs; s=central 

Printed in Switzerland 
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INTERNATIONAL STANDARD 0 IS0 IS0 9393-2: 1997(E) 

Thermoplastics valves - Pressure test methods and 
requirements - 

Part 2: 
Test conditions and basic requirements for PE, PP, PVC-U and 
PVDF valves 

1 Scope 

This part of IS0 9393 specifies the test parameters and conditions for hydrostatic-pressure tests on valves made of 
the following thermoplastic materials: 

- polyethylene (PE) 

PE 100, PE 80, as defined in IS0 12162 

- polypropylene (PP) 

homopolymer (PP-H) 
block copolymer (PP-B) 
random copolymer (PP-R) 
glass-reinforced polypropylene (PP-R-GR) 

- unplasticized poly(vinyl chloride) (PVC-U) 

material having an MRS equal to or greater than 25 MPa as defined in IS0 12162 (PVC-UH) (see IS0 4422-3) 

- poly(vinylidene fluoride) (PVDF) homopolymer as defined in IS0 12162 

The tests cover the following aspects: 

- the material used for manufacturing valves; 
- the pressurized valve components; 
- the complete valve. 

2 Normative references 

The following standards contain provisions which, through reference in this text, constitute provisions of this part of 
IS0 9393. At the time of publication, the editions indicated were valid. All standards are subject to revision, and 
parties to agreements based on this part of IS0 9393 are encouraged to investigate the possibility of applying the 
most recent editions of the standards indicated below. Members of IEC and IS0 maintain registers of currently valid 
International Standards. 

IS0 4422-3:1996, Pipes and fittings made of unplasticized poly(vinyl chloride) (PVC-U) for water supply - 
Specifications - Part 3: Fittings and joints. 
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ISO/TR 9080:1992, Thermoplastics pipes for the transpor? of fluids - Methods of extrapolation of hydrostatic stress 
rupture data to determine the long-term hydrostatic strength of thermoplastics pipe materials. 

IS0 9393-l :I 994, Thermoplastics valves - Pressure test methods and requirements - Part I: Genera/. 

IS0 12162: 1995, Thermoplastics materials for pipes and fittings for pressure applications - Classification and 
designation - Overall service (design) coefficient. 

3 Material test 

3.1 The material shall be tested in accordance with the conditions and requirements given in ISO/TR 9080 or 
equivalent and classified in accordance with IS0 12162. 

3.2 It is not necessary to retest material which has already been tested by the material supplier. 

4 Shell test 

4.1 Test conditions 

The test specimen described in 5.2 of IS0 9393-I:1994 shall be subjected to the applicable test conditions given in 
table 1. 

Table 1 - Conditions for shell test 

Material Minimum test time Test pressurel) 

h bar 

PE 100 
100 
165 

1 000 

PE 80 
100 
165 

1 000 
PP-H and 
PP-R-GR 1 000 

PP-B 1 

PP-R 

H 1 

1 000 
1 

1 000 

PVC-U 

PVC-UH 

d, < 160 

d, 2 160 1 
1 000 

PVDF 1 200 
1) The test pressures Ptest were calculates 

at 
best =PNx- 

% 

where 

at is the induced stress under the te 

OS is the design stress in megapasc; 

2) 0s = design stress in megapascals. 

1 bar = 0,l MPa = 0,l N/mm* = 105 N/m* 

OS 2) Temperature Test fluid 

“C Inside I Outside 

I,55 x PN 
0,69 x PN 
0,62 x PN 

/ 8 1 ;; ; ; / f;![ 1 i;;![ 

I,59 x PN 
0,73 x PN 
0,63 x PN 

/ 6,3 1 f;; / t;ii[ 1 -5 

4,2 x PN 
0,7 PN 

5 20 + 2 Water Water 
x 95 + 2 Water Water or air 

3,2 x PN 
0,52 PN x 

5 20 Ik 2 Water Water 
95 If: 2 Water Water or air 

3,2 x PN 
0,7 x PN 

4,2 x PN 
3,2 x PN 

5 

10 

20 IL 2 
95+2 

20 + 2 
20 ?I 2 

Water 
Water 
Water 
Water 

Water 
Water or air 

Water 
Water 

3,36 x PN 
12,5 2,56 x PN 

0,72 x PN 16 
from the following equation: 

4,2 x PN 10 
3,2 x PN 

20 + 2 Water Water 
20 + 2 Water Water 

95 AI 2 Water Water or air 

20 + 2 Water Water 
20 IhI 2 Water Water 

St conditions; 
11s. 
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4.2 Requirements 

The test specimen shall be considered satisfactory if no leakage from the valve is noted, and no rupture or other 
visible failure occurs during the test period. The test specimen be regarded as unsatisfactory if the valve body 
bursts before the end of the test period. 

If a pipe or a connection fails, the test shall be considered null and void and shall be repeated using a different 
specimen. 

5 Long-term behaviour test on the complete valve 

5.1 Test conditions 

The test specimen described in 5.3 of IS0 9393-l :I 994 shall be subjected to the applicable test conditions given in 
table 2. 

Table 2 - Conditions for long-term behaviour test 

Material Minimum test time Test pressurel) Temperature Test fluid 

h bar “C Inside Outside r 
PE 100, PE 80 1 000 I,5 x PN 20+2 Water Water 
PP-H 1 000 2,24 x PN 20 + 2 Water Water 
PP-B, PP-R and PP-R-GR 1 000 I,6 x PN 20 + 2 Water Water 
PVC-U and PVC-UH 1 000 I,3 x PN 40 k 2 Water Water 
PVDF 1 000 I,45 x PN 20 IfI 2 Water Water 1 
I) The test pressures Ptest were calculated from the following equation: 

(9 
p test =PNx- 

OS 

where 

(3 is the induced stress under the test conditions; 

% is the design stress in megapascals. 

For diaphragm valves, the test pressure shall be I,5 x PN bar for all materials except for PVC-U and PVC-UH (I,3 x PN bar) and PVDF 
(I,45 x PN bar). 

5.2 Requirements 

The test specimen shall be considered satisfactory if no leakage from the valve is noted, and no rupture or other 
visible failure occurs during the test period. The test specimen shall be regarded as unsatisfactory if the valve 
assembly bursts before the end of the test period. 

If a pipe or a connection fails, the test shall be considered null and void and shall be repeated using a different 
specimen. 

6 Seat and packing tests 

6.1 Test conditions 

The test conditionsl) shall be the same for all the different valve materials. Test specimens (complete valves) shall 
be subjected to the tests described in 7.4.1 and 7.4.2 of IS0 9393-l :I 994 using the test conditions given in table 3, 
as applicable. 

1) The general criteria for seat and packing tests are taken from IS0 5208:1993, Industrial valves - Pressure testing of 
valves. 
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Table 3 - Conditions for seat and packing tests 

1) The valve shall be opened/closed with the torque specified in the relevant product standard. 

2) This is a low-pressure test at 0,5 bar. 

3) Maximum test pressure (PN + 5) bar. 

4) Or air inside at (6 k 1) bar and water outside. 

5) Nominal valve size DN G 200: minimum test time 15 s 
DN 2 250: minimum test time 30 s 

6) Nominal valve size DN s 50: minimum test time 15 s 
DN 2 65: minimum test time 30 s 

6.2 Requirements 

The test specimen shall be considered satisfactory if no leakage occurs through the valve seat and packing during 
the test period. 
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