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To Do or Not to Do
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To Do or Not to Do- Normative Standards in ISO 4427
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Theories about Thermoplastic Welding

Welding is an interaction at the interface of surfaces of interatomic and

intermolecular forces.



HDPE Pipe Welding Techniques
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High-density polyethylene (HDPE) pipes are widely used in oil and water systems 
due to their ease of installation, long service life, good corrosion resistance, 
environmental protection ability, and excellent mechanical properties.

In order to ensure the water-tightness and integrity of the pipeline, HDPE pipes 
are usually welded with various techniques. 

The main welding methods for HDPE pipes for pressure transmission applications 
are butt fusion welding and electrofusion welding.

Extrusion welding is a technique followed to weld structured wall HDPE pipes 
which are manufactured in accordance with ISO 21138 standards.



Significance of a Good Pipe joint
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Proper Engineering design of a pipeline involves the consideration of
the type and effectiveness of the techniques used to join the pipeline
components as well as the durability of the resulting joints.



Factors influencing the Weld Quality
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Cleanliness: In the field of welding, no 
matter what the material, cleanliness 
matters and should be emphasized 
throughout the process. 



Factors influencing the Weld Quality

15-06-2023
11

Heat energy: To make a satisfactory weld the pipe/weld material must be heated such that all the 
material at the end of the pipes to be joined has achieved the target temperature for the operation and 
holds this temperature until the pipe ends pressed together. 

Too much heat may degrade the material, too little heat affects the weld strength, so the key is to 
achieve the target temperature range set out in the specifications.

Pressure: The pressure, sometimes referred to as the interfacial pressure experienced by the pipe 
ends when they are butted against each other matters. 

Pressure is used to ensure the molten pipe ends are fully squeezed together to form an intimate 
connection so the minimum level matters. 

Too much pressure can squeeze all the molten material out of the welded area. So, a target range 
matters.



Factors influencing the Weld Quality
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Time: Each of the cycle times has a 
design intent behind it, whether this is 
ensuring adequate time for heat to 
soak into the pipe ends, ensuring they 
don’t cool down too quickly when 
heater plates are removed and so forth. 

But what also matters is allowing the 
joint to cool properly in the clamps 
when a weld has been made, the 
material has to reform its crystalline 
structure to allow it to be handled 
without damage.



The 5M’s affecting the Weld Quality
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The 5M’s affecting the Weld Quality - Manpower
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The key to the success of any welding process 
is based on the skills of the welder and the 
dedication to correct surface preparation and 
follow correct weld procedures. 

All welding operators should be qualified and 
regularly recertified with a qualification test.

DVS 2212, SANS 10269



The 5M’s affecting the Weld Quality - Manpower
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WELDER IDENTIFICATION AND TRACEABILITY
S/N WELD IDENTIFICATION NO.

1 MIRAJI ALLY PF - 106

2 ALLY SHABANI PF - 172

3 MARCELIUS NCHIMBI PF - 174

4 ABDUL MOHAMED PF - 177 

5 RUDIEL LEMA PF - 236

NAMES



The 5M’s affecting the Weld Quality – Method
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The SANS 10268 (part 1 to 10)/DVS 2207 (part 1 t0 10) is a series of standards applies to jointing 
thermoplastic materials.

The first part of the standard discusses heated tool welding of PE-HD sheets, pipes, and pipeline 
components. 

In addition, this section covers heated plate butt welding, socket welding, and electro-fusion welding 
of pipes. 

In these standards, instructions for how to prepare components for welding, how to carry out welding 
itself, and how to test the welding are laid out and identify defects along with allowable tolerances.



The 5M’s affecting the Weld Quality – Machinery
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The ISO 12176-1 and 12176-2 standards sets the pre-requisites of 
the equipment to qualify for the HDPE Butt fusion and Electrofusion 
welding activities.
DVS 2207-4 elaborates extrusion welding process, parameters and 
requirements on the extrusion welding equipment and devices.



The 5M’s affecting the Weld Quality – Material
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Choice of Raw materials used for pipe/fitting manufacture has a major impact in the weld quality.

Requirements for raw materials to be used in the HDPE Pipe manufacture is guided in the relevant 
product standards. Ex. 4427-1, 4437-1 etc.

PE pipes are designed for a long lifetime (in excess of 100 years) in the underground infrastructure. 
Indeed, installing the pipe in the ground is the most expensive part of operation (typically 85 – 90% of the 
project costs) so the last thing a gas or water engineer wants to do is replace the pipes within their working 
lifetime.      

This “Peace of Mind” demands consistent materials and products which can only be achieved if the carbon 
black or pigment and other essential additives are correctly dispersed in the polymer matrix.



The 5M’s affecting the Weld Quality – Management
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MethodMaterial

MachineMan

ISO10269
DVS 2212

ISO12176 
Part 1 & 2

DVS 2207-4

SANS10268 
Part 1-10
DVS2207 
Part 1-10

ISO 4427-1
ISO 4437-1
ISO 21138-1



Assessment of Weld Quality – Butt Fusion Welds
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Weld Assessment

Destructive Testing

Preparation of 
Pipe/Fitting Test 

assemblies
ISO 11414

Tensile Test
ISO 13953

Long Term Hydrostatic 
Test @ 80oC

ISO 1167 Part 1,3,4
Non-Destructive Testing

Visual Examination for 
Weld Defects
ISO 21307, 

SANS 10268-10



Assessment of Weld Quality – Electro Fusion Welds
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Weld Assessment

Preparation of Pipe/Fitting 
Test assemblies

ISO 11413

Decohesion Test for 
assemblies >=90mm OD

ISO 13954

Crushing decohesion test 
for polyethylene (PE) 

electrofusion assemblies
ISO 13955



Extrusion Welding
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Extrusion welding is a manual or semi-automatic welding 
process which is performed with a welding filler (either in 
wire or granule form) which is melted/plastified in a system 
(Extruder)

A welding shoe shaped according to the weld geometry is 
used to press the plastified/molten filler into the groove of 
the base material using hot air

The output capacity of the welding machines determines the 
max weld dimensions and influences the welding speed

The joining pressure is generated by the emerging material 
from the weld gun and the counterforce of the welder.



Extrusion Welding Gun
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Extrusion Welding Process
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Weld Preparation

The welding surfaces must be:
• Aligned, held and steady in position

dry, clean, oil- and grease-free

free of loose shavings and

free of notches



Assessment of Weld Quality – Extrusion Welds
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Weld Assessment

Non-Destructive 
Testing

Visual Inspection of 
the Welds

DVS 2202-1 & 2206

Pressure Test for 
Pipelines

DVS 2210-1

Destructive Testing

Short term Tensile 
weld factor

DVS 2203-2

Tensile Strength of 
a seam

ISO 13262

Creep Rupture 
Welding factor
DVS 2203-4



Pressure/Leak Test for Extrusion Welds
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Weld Factor determination for Extrusion Welds
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The tensile welding factor fz = FV/FB is determined from the 



Quality Assurance checklist in HDPE Welding

Document control and distribution according to ISO9001

List of Welders and team showing qualifications, responsibilities, training, 
experience;
Welding procedures/SoP’s;

Signed off weld records

Inspection and test Plan (tailored to suit the specification);

Any other items required by the specification
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QA samples in HDPE Welding
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BUTT WELD ASSESMENT EXTRUSION WELD ASSESMENT
S/N NAMES PF NUMBER PUNCH NUMBER VISUAL BURST TEST VISUAL TENSILE TEST

1 MIRAJI ALLY PF - 106 106 GOOD BURST AT MAX PRESSURE OF 65.74BARS (PASSED)

2 ABDUL MOHAMED PF - 177 177 GOOD BURST AT MAX PRESSURE OF 65.69 BARS (PASSED)

3 ILDEFONS MNIMBO PF - 282 282 GOOD BURST AT MAX PRESSURE OF 66.24 BARS (PASSED) GOOD PASS

4 IDDI KASSIM PF - 298 298 GOOD BURST AT MAX PRESSURE OF 65.89 BARS (PASSED) GOOD PASS

5 JULIUS AMOS MWINAMILA PF - 308 308 GOOD PASS

6
MOHAMED 
ALNURU SAFARI PF - 313 313 GOOD BURST AT MAX PRESSURE OF 40.16 BARS (PASSED) GOOD PASS

7 JAMES KASAWA PF - 343 343 GOOD BURST AT MAX PRESSURE OF 65.74 BARS (PASSED) GOOD PASS

8 LEMA ISSA PF 382 / 10 / 20 541 GOOD BURST AT MAX PRESSURE OF 66.29 BARS (PASSED) GOOD PASS

9 NGOMELA OMALI PF - 362 / 02 / 20 362 GOOD BURST AT MAX PRESSURE OF 31.08 BARS  (PASSED) GOOD PASS

10 MFANYEJE SALEHE PF - 363 543 GOOD BURST AT MAX PRESSURE OF 65.39BARS (PASSED) GOOD PASS



QA samples in HDPE Welding
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QA samples in HDPE Welding
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Why do we determine weld factors?
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Welder, process, equipment, 
components at a specific location 
may not result in performing 
welds



Effect of Force and time
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We evaluate the weld results
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Then we Attestate 
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We are Jointly Responsible 
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Questions and Answers 

ian@sappma.co.za
admin@sappma.co.za
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