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Foreword

This European Standard has been prepared by Technical Committee CEN/TC 249 "Plastics", the secretariat of
which is held by IBN.

This European Standard shall be given the status of a national standard, either by publication of an identical text or
by endorsement, at the latest by March 2002, and conflicting national standards shall be withdrawn at the latest by
March 2002.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Czech Republic, Denmark, Finland,
France, Germany, Greece, Iceland, Ireland, Italy, Luxembourg, Netherlands, Norway, Portugal, Spain, Sweden,
Switzerland and the United Kingdom.
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Introduction

This document is not complete but contains all available information known at the time of writing.
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1 Scope

This European Standard provides the requirements for the tests made on welded thermoplastics semi-finished
products.

The selection of the appropriate test method(s) should be made in accordance with the particular type and
application of welded product.

The test results depend on the conditions of manufacture for the test specimen and on the test conditions. They
can therefore only be related to the behaviour of the product or can only be used for designing a structure, if the
test conditions can be related to the service conditions.

2 Normative references

This European Standard incorporates by dated or undated reference, provisions from other publications. These
normative references are cited at the appropriate places in the text and the publications are listed hereafter. For
dated references, subsequent amendments to or revisions of any of these publications apply to this European
Standard only when incorporated in it by amendment or revision. For undated references the latest edition of the
publication referred to applies (including amendments).

EN 12814-1, Testing of welded joints of thermoplastics semi-finished products – Part 1 : Bend test.

EN 12814-2, Testing of welded joints of thermoplastics semi-finished products – Part 2 : Tensile test.

EN 12814-3, Testing of welded joints of thermoplastics semi-finished products – Part 3 : Tensile creep test.

EN 12814-4, Testing of welded joints of thermoplastics semi-finished products – Part 4 : Peel test.

EN 12814-5, Testing of welded joints of thermoplastics semi-finished products – Part 5 : Macroscopic examination.

EN 12814-6, Testing of welded joints of thermoplastics semi-finished products – Part 6 : Low temperature tensile
test.

prEN 12814-7, Testing of welded joints of thermoplastics semi-finished products – Part 7 : Tensile test with waisted
test specimens.

3 Symbols and abbreviations

HT Heated tool welding

HG Hot gas welding

EX Extrusion welding (continuous)
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4 Materials and properties

This standard is applicable to the thermoplastic materials listed in Table 1.

Table 1 — Materials and symbols

Symbol Material

PE Polyethylene

PP a Polypropylene

PP-B Polypropylene block copolymer

PP-H Polypropylene homopolymer

PP-R Polypropylene random copolymer

PVC-C Polyvinyl chloride chlorinated

PVC-U b Polyvinyl chloride unplasticised

PVC-NI Polyvinyl chloride normal impact

PVC-RI Polyvinyl chloride raised impact

PVDF Polyvinylidene fluoride

a PP includes PP-B, PP-H and PP-R.

b PVC-U includes PVC-NI and PVC-RI.

5 Destructive test methods

The dimensions and the methods for sampling and preparing test specimens, together with the conditions for
carrying out destructive tests are given in the standards shown in Table 2.

Table 2 — Destructive test methods for welded joints

Test method Standard

Bend test EN 12814-1

Tensile test EN 12814-2

Tensile creep test EN 12814-3

Peel test EN 12814-4

Macroscopic examination EN 12814-5

Low temperature tensile test EN 12814-6

Tensile test with waisted test specimen prEN 12814-7

6 Requirements

The semi-finished products used for the welded joints shall comply with the relevant standards.

The welded joints shall meet the requirements specified hereafter.

6.1 Bend test

6.1.1 Bend angle

The individual measure value of the bend angle shall be greater than or equal to the values given in Figures 1 to 6.

For PVC-C, the requirements shall be agreed between the contracting parties.
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Figure 1 — Minimum bend angle for PE (density � 0,94)
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Figure 2 — Minimum bend angle for PP-B and PP-H
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Figure 3 — Minimum bend angle for PP-R

Li
ce

ns
ed

 C
op

y:
 A

ki
n 

K
ok

sa
l, 

B
ec

ht
el

 L
td

, 1
2 

D
ec

em
be

r 
20

02
, U

nc
on

tr
ol

le
d 

C
op

y,
 (

c)
 B

S
I



EN 12814-8:2001 (E)

10

4

3

0

15

30

45

60

75

90

0 6 12 18 24 30

2

1

Key

1 Bend angle in °

2 Test specimen thickness in mm

3 HT

4 HG

Figure 4 — Minimum bend angle for PVC-NI
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Figure 5 — Minimum bend angle for PVC-RI
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Figure 6 — Minimum bend angle for PVDF
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6.1.2 Displacement

The individual measured values of the ram displacement shall be greater than or equal to the values given in
Figures 7 to 10.

For PP-B, PP-H, PVC-C and PVC-RI, the requirements shall be agreed between the contracting parties.
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Figure 7 — Minimum ram displacement for PE (density � 0,94)
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Figure 8 — Minimum ram displacement for PP-R
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Figure 9 — Minimum ram displacement for PVC-NI
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6.2 Tensile test

The calculated value of the short-term tensile welding factor fs shall be greater than or equal to the values given in
Table 3.

Table 3 — Requirements for the short-term tensile welding factor fs

Minimum short-term tensile welding factor fs

Process PE PP PVC-C PVC-U PVDF

Heated tool welding 0,9 0,9 0,8 0,9 0,9

Extrusion welding (continuous) 0,8 0,8 a a a

Hot-gas welding 0,8 0,8 0,7 0,8 0,8

a Requirements to be agreed between the contracting parties.

6.3 Tensile creep test

The calculated value of the long-term tensile welding factor fl shall be greater than or equal to the values given in
Table 4.

Table 4 — Requirements for the long term tensile welding factor f l

Minimum long term tensile welding factor f l

Process PE PP PVC-C PVC-U PVDF

Heated tool welding 0,8 0,8 0,6 0,6 0,6

Extrusion welding (continuous) 0,6 0,6 a a a

Hot-gas welding 0,4 0,4 0,4 0,4 0,4

a Requirements to be agreed between the contracting parties.

6.4 Peel tests

The T-Peel test requirements shall be agreed between the contracting parties.

For the decohesion test, rupture in the brittle mode shall not exceed 25 % of the length of the fusion interface for
PE. For other materials, the requirements shall be agreed between the contracting parties.

For the crush test, the length of fracture in the fusion plane parallel to the pipe axis, Ld, shall not be greater than the
distance between the first two turns of wire of an electrofusion fitting.

For heated tool socket welds any resulting fracture shall not occur between the pipe and fitting.

6.5 Macroscopic examination

Macroscopic examination requirements are given by the relevant application standards.
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6.6 Low temperature tensile test

The calculated value of the low temperature tensile welding factor ft shall be greater than or equal to the values
given in Table 5.

Table 5 — Requirements for the low temperature tensile welding factor ft

Minimum low temperature tensile welding factor ft

PE PP a PVC-C PVC-U PVDF a

b 0,9 b b 0,8

a Butt welding by heated tool and infrared.

b Requirements to be agreed between the contracting parties.

6.7 Tensile test with waisted test specimen

For PE, the fracture mode shall be ductile.

For other materials, the requirements shall be agreed between the contracting parties.
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