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European foreword

This document (CEN/TS 16892:2015) has been prepared by Technical Committee CEN/TC 249 “Plastics”,
the secretariat of which is held by NBN.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent
rights.

According to the CEN-CENELEC Internal Regulations, the national standards organizations of the
following countries are bound to announce this Technical Specification: Austria, Belgium, Bulgaria,
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia,
France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta,
Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey
and the United Kingdom.
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1 Scope
This Technical Specification provides guidance for the minimum content of welding procedure
specifications for the following welding processes:

— hot gas welding: round nozzle, high speed nozzle, wedge;

— extrusion welding;

— heated tool welding: butt, socket, wedge;

— solvent welding: socket;

— electrofusion welding: socket, saddle.

This Technical Specification applies to the welding of the following products and semi-finished products

made of thermoplastic materials:

— sheet;

— pipe;

— fittings;

— lining membrane.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

N ISO 6947, Welding and allied processes - Welding positions (SO 694
3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

31

welding procedure

specified course of action to be followed in making a weld, including the welding process(es), reference to
materials, welding consumables, preparation, preheating (if necessary), method and control of welding
and necessary equipment to be used

3.2
welding process
technique characterized by the method of softening to obtain permanent assembly

3.3

welding procedure specification

WPS

document that has been qualified and provides the required variables of the welding procedure to ensure
repeatability during production welding

3.4
work instruction
simplified welding procedure specification (WPS), suitable for direct application

4
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3.5

welding procedure qualification record

WPQR

record comprising all necessary data needed for qualification of a welding procedure specification

3.6
welding consumable
materials consumed in the making of a weld, including filler material

3.7
essential variable
welding condition that influences the quality of the welded joint and requires qualification

3.8
non essential variable
welding condition addressed in the WPS, but not requiring qualification

3.9
parent material
parts to be joined by welding

3.10
welding organization
organization responsible for the welding production

4 Technical content of welding procedure specification (WPS)

4.1 General

A Welding Procedure Specification (WPS) shall provide all the necessary information required to make a
weld.

The minimum information required in a WPS is given in 4.2 to 4.5.

Welding procedure specifications cover a certain range for each essential / non-essential variable.
A work instruction can be prepared for each specific job as part of detailed production planning.
Examples of the WPS format are shown in Annexes A, B,C, D, E, F, G, H, L.

The procedure for measuring each variable should be according to agreed specifications.

4.2 Related to the welding organization

— Identification of the welding organization;

—  WPS number;

— Welding Procedure Qualification Record (WPQR) number, if applicable;

— signature of the person responsible for approval, appointed by the welding organization.
4.3 Related to the parent material(s)

4.3.1 Parent material(s) type
— Designation of the material(s) and reference standard(s), if any.

An alternative identification shall be used if a reference standard does not exist.
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4.3.2 Parent material(s) dimensions

— Thicknesses (Standard Dimension Ratio (SDR) for pipes and spigot fittings);
— nominal diameters (for pipes and fittings).

4.4 Common to all welding procedures

4.4.1 Joint preparation

— Cutting and surface preparation method (e.g. machining or scraping);
— initial cleaning (chemical or mechanical);

— jigging, fixtures, clamping.

4.4.2 Welding process

4.4.3 Joint design

— Joint and weld type;

— a sketch of the joint design/configuration and dimensions or reference to standards which provide
such information.

4.4.4 Welding position

— Welding positions (in accordance with , where applicable).
4.4.5 Ambient temperature

4.5 Specific to a welding process

4.5.1 Hot gas round nozzle and high speed nozzle welding

— Initial joint geometry;

— weld rod/wire [cross-section geometry, e.g. round, triangular, designation of the material(s) and
reference standard(s), dimensions (size)];

— welding speed;

— gastype;

— Dbacking (method and type of backing, backing material and dimensions);
— nozzle diameter;

— gas flow rate;

— gas temperature;

— torch angle;

— rod/wire angle;

— distance between gas nozzle and workpiece (round nozzle welding only);


http://dx.doi.org/10.3403/01044101U

PD CEN/TS 16892:2015
CEN/TS 16892:2015 (E)

— interpass cleaning;

— Dback gouging (method to be used, depth and shape);

— weld run sequence.

4.5.2 Heated tool butt welding

— Heater plate temperature;

— initial bead-up (or alignment) interfacial pressure;

— initial bead size at end of bead-up (or alignment) time;

— heat soak (or heating up) interfacial pressure;

— heat soak (or heating up) time;

— heater plate removal (dwell or change-over) time;

— time to achieve interfacial fusion jointing pressure (or joining pressure build-up time);
— fusion jointing (or joining) interfacial pressure;

— minimum cooling time in the machine under pressure;

— minimum cooling time out of the machine without pressure.

NOTE The pressure on the welding machine needs to be calculated from the interfacial pressures and the
surface areas of the parts to be welded.

4.5.3 Extrusion welding

— Initial joint geometry;

— welding shoe design;

— hot gas temperature;

— extrudate temperature;

— extrudate output;

— gastype;

— backing (method and type of backing, backing material and dimensions);
— gas flow rate;

— welding speed;

— cooling time;

— filler material (material designation, wire or pellet, wire diameter);

— interpass cleaning;
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— welding equipment maximum output;

— weld run sequence.

4.5.4 Solvent socket welding

— Socket fitting material designation and standard;

— cement (production date, expiry date, standard reference, method and type of application,
application, curing time);

— primer (type, production date, method and time of application);
— pipe chamfering angle and depth;
— pipe insertion depth;

— pipe and fitting insertion method (manual / mechanical, manufacturer and type for mechanical
devices).

4.5.5 Heated tool wedge welding
— Overlap length;

— heated wedge temperature;
— welding speed;

— welding force;

— heated wedge type;

— niproller type.

4.5.6 Hot gas wedge welding
— Overlap length;

— hot gas temperature;

— welding speed;

— welding force;

— niproller type.

4.5.7 Socket fusion

— Heated tool temperature;

— pipe chamfering angle and depth;
— pipe insertion depth;

— heating time;

— changeover time;
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cooling time (fixed pipes);
cooling time (before joint can be loaded);

pipe and fitting insertion method (manual / machine).

4.5.8 Electrofusion socket

Manual or automatic data input;
fitting manufacturer;

minimum external diameter of the unscraped element (e.g. for electrofusion socket welding,
measured at pipe end);

insertion depth;

voltage;

current type (AC/DC);

preheating voltage and time (if applicable);

single or multiple coil fitting;

heating time;

minimum cooling time (before removing clamps);

minimum cooling time out of clamps (before joint can be loaded).

4.5.9 Electrofusion saddle

Manual or automatic data input;

fitting manufacturer;

minimum external diameter of the unscraped pipe measured at the point of assembly;
voltage;

current type (AC/DC);

single or multiple coil fitting;

heating time;

cooling time;

assembling load method.
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Annex A
(informative)

Welding Procedure Specification (WPS) - Hot gas round nozzle and high
speed nozzle welding

Welding organization:
Welding Procedure Specification No./ Revision:
WPQR No./Revision:

Parent material

Material type / designation:
Thickness (mm) / SDR range:
Nominal diameter range (mm):

Joint preparation

Cutting and edge preparation method:
Initial cleaning method:

Backing (method and type):

Welding process(es):

Joint design

Joint and weld type:
Welding position:
Ambient temperature range

Filler material

Geometry, designation:

Welding technique

Gas type:

Nozzle diameter (mm):

Method of interpass cleaning:
Method of back gouging / backing:
Torch angle (°) range:

Rod / wire angle (°) range

Distance (mm) between gas nozzle and workpiece (range):

Welding parameters

Joint design

Weld run sequence

Run Welding Size (mm) and cross Gas flow rate range | Gas temperature (°C) | Welding speed
process section of filler material (1/min) range (mm/s)
range
Welding organization
Name: Signature: Date:

10
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Annex B

(informative)

Welding Procedure Specification (WPS) - Heated tool butt welding

Welding organization

Welding Procedure Specification No./ Revision:
WPQR No./Revision:

Parent material

Material type / designation:

Thickness en (mm) / SDR range:

Nominal diameter dn range(mm):

Joint preparation

Cutting and edge preparation method:

Initial cleaning method:
Backing (method and type):

Welding equipment type:

Manual/semi-automatic/automatic

Joint design

Joint and weld type:

Welding position:

Ambient temperature (°C) range:

Welding parameters ranges

Joint design

Heater plate | Initial bead- | Initial bead Heat Heat Heater Joining Fusion Minimum cooling time
Temperature up size at end soak soak plate pressure joining i
o (alignment) of bead-up (heating- | (heating- removal build-up | pressure m th.e out of.the
A pressure (alignment) up) up) time (dwell / time (MPa) machine me.lchme
(MPEI) time pressure (S) change- (S) under without
) (MPa) over) time pressure pressure
(s) (s) (s)
Welding organization
Name: Signature: Date:

11
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Annex C
(informative)

Welding Procedure Specification (WPS) - Extrusion welding

Welding organization:
Welding Procedure Specification No./ Revision:
WPQR No./Revision:

Parent material

Material type / designation:
Thickness en (mm) range / SDR range:
Nominal diameter range dn (mm):
Joint preparation

Cutting and edge preparation method:
Initial cleaning method:

Backing (method and type):

Welding process(es):

Joint design

Joint and weld type:

Welding position:

Allowed ambient temperature (range):
Filler material

Type (wire / pellet), designation:
Designation:

Diameter (mm) range:

Welding technique:

Method of back gouging / backing
Method of interpass cleaning:

Gas type:

Welding equipment:

Shoe design / type:

Welding parameters

Joint design

Weld run sequence

Run Gas flow rate Gas Extrudate Extrudate Welding Minimum cooling
(1/min) temperature output (g/s) temperature (°C) | speed (mm/s) time
range (°C) range range range range (s)
Welding organization
Name: Signature: Date:
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Welding Procedure Specification (WPS) - Solvent socket welding

Welding organization:
Welding Procedure Specification No./ Revision:
WPQR No./Revision:

Parent material

Material type and designation [pipe(s)]:
Material type and designation [fitting(s)]:
Thickness en (mm) range / SDR range:
Nominal diameter dn range mm:

Joint preparation

Cutting and edge preparation method:

Pipe chamfering angle (°) and depth (mm) range:

Cleaning method

Insertion depth (mm) range:
Joint design

Joint and weld type:

Pipe and fitting insertion method
Manual / mechanical:

Welding position:
Ambient temperature (°C) range:

Cement

Type:

Standard reference:
Method of application:

Maximum time (s) of application:

Joint design

Minimum curing time (s) before the weld can be stressed:

Primer

Type:

Method of application:

Time (s) range before applying cement
Welding equipment

Pipe and fitting insertion method
(manual/machine):

Welding organization

Name: Signature:

Date:
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Annex E
(informative)

Welding Procedure Specification (WPS) - Heated tool wedge welding

Welding organization: Joint design

Welding Procedure Specification No./ Revision:
WPQR No./Revision:

Parent material

Material type / designation:
Thickness en range (mm)

Joint preparation

Cutting and edge preparation method:
Initial cleaning method:

Joint design

Joint and weld type (single/double seam):
Minimum joint overlap length (mm)
Welding position:

Ambient temperature (°C) range:
Welding equipment:

Heated wedge type

Nip roller type:

Welding parameters range

Heated wedge temperature Welding speed Welding force
(°C) (mm/s) (N)

Welding organization

Name: Signature: Date:
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Annex F
(informative)

Welding Procedure Specification (WPS) - Hot gas wedge welding

Welding organization: Joint design

Welding Procedure Specification No./ Revision:
WPQR No./Revision:

Parent material

Material type / designation:
Thickness en range (mm)

Joint preparation

Cutting and edge preparation method:
Initial cleaning method:

Joint design
Joint and weld type (single/double seam):
Minimum joint overlap length (mm):

Welding position:

Ambient temperature (°C) range:
Welding equipment

Nip roller type:

Welding parameters range

Hot gas temperature Welding speed Welding force
(°C) (mm/s) (N)

Welding organization

Name: Signature: Date:

15



PD CEN/TS 16892:2015
CEN/TS 16892:2015 (E)

Annex G
(informative)

Welding Procedure Specification (WPS) - Socket fusion welding

Welding organization:
Welding Procedure Specification No./ Revision:
WPQR No./Revision:

Parent material

Material type / designation:
Thickness en range (mm)
Nominal diameter dn range (mm):
Joint preparation

Cutting and edge preparation method:
Pipe scraping if any:

Initial cleaning method:

Pipe chamfer angle (°) range:
Pipe chamfer depth (mm) range:
Pipe insertion depth (mm) range:
Joint design

Joint and weld type:

Welding position:
Ambient temperature (°C) range:

Welding equipment
Pipe and fitting insertion method (manual / machine):

Welding parameters range

Joint design

Heated tool Cooling time Cooling time
Heating time Change-over time 8 (before stressing
temperature (fixed pipes) s .
¢0) (s) (s) ©) the joint)
s
(s)

Welding organization
Name: Signature: Date:
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Welding Procedure Specification (WPS) - Electrofusion socket welding

Welding organization:

Welding Procedure Specification No./ Revision:
WPQR No./Revision:

Pipe/spigot material

Material type / designation:

Thickness en range (mm) / SDR:

Nominal diameter dn range (mm):
Electrofusion fitting

Material type / designation:

Design application SDR:

Applicable SDR fusion range:

Manufacturer:

Voltage:

Single / multiple coil:

Preheating voltage (V) and time (s) ( if applicable):
Voltage/current control:

Joint preparation

Cutting method:

Initial cleaning method:

Scraping method:

Minimum scraped layer thickness

Minimum outside mean diameter (mm) of the scraped pipe/spigot
Maximum out of roundness (%) of pipe inserted into the socket
Insertion depth range (mm):

Welding data input

Manual / automatic:

Joint design

Joint and weld type:

Welding position

Welding equipment

Clamping: yes/no

Welding technique

Current type (AC / DC):

Welding parameters

Joint design

Ambient temperature Heating time Minimum cooling time (s) Minimum cooling time out of clamps
range (s) (before removing clamps) (before joint can be loaded)
Q) (s)

Welding organization

Name: Signature:

Date:

17




PD CEN/TS 16892:2015
CEN/TS 16892:2015 (E)

Annex I
(informative)

Welding Procedure Specification (WPS) - Electrofusion saddle welding

Joint design

Welding organization:

Welding Procedure Specification No./ Revision:
WPQR No./Revision:

Pipe material

Material type / designation:

Thickness en range (mm) / SDR:

Nominal diameter dn range (mm):
Electrofusion fitting

Material type / designation:

Design application SDR:

Manufacturer:

Voltage (V):

Single / multiple coil:

Assembling load and method:

Voltage/current control:

Preheating voltage (V) and time (s) (if applicable):
Joint preparation

Initial cleaning method:

Scraping method:

Minimum outside mean diameter (mm) of the unscraped pipe
measured at the point of assembly

Welding data input

Manual / automatic:

Joint design

Joint and weld type:

Welding position:

Welding equipment

Pipe and fitting clamp device:

Welding technique

Current type (AC / DC):

Welding parameters

Minimum cooling time before
pressurizing the joint

(s)

Ambient temperature range | Heating time | Minimum cooling time (s)
(Y] (s) (before removing clamps)

Welding organization

Name: Signature: Date:
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