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Principle of Fusion-End Cold Joint

Overview
If normal fusion parameters and best practices are not respected, a non-fusion joint
may occur (sometimes called a “cold fusion”).

Key Takeaways
A fusion-end cold joint occurs when the thermoplastic pipe ends fail to properly melt
and inter-diffuse, preventing full molecular co-crystallization and resulting in a weak
or incomplete joint.

Understanding Fusion-

End Cold Joints

In thermoplastic pipe fusion, such as HDPE or polypropylene, the ends of the pipes
are heated to a designated temperature until the material reaches an amorphous,
molten state. When properly fused, the molecules from each pipe end inter-diffuse
across the joint, forming a plane of co-crystallization that creates a monolithic, full-
strength connection. A cold joint occurs when this process is incomplete, typically
due to insufficient heating, misalignment, or premature application of pressure.

Molecular Mechanism

During fusion, the crystalline structure of the polymer transforms into an amorphous
state. Fusion pressure causes the polymer chains from each pipe end to mix, and as
the joint cools, the molecules re-crystallize, eliminating the original interface. In a
cold joint, the molecular inter-diffusion is inadequate, leaving a visible or microscopic
interface where the polymer chains did not fully knit together, significantly reducing
joint strength.
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Causes of Cold Joints

Insufficient heating: The pipe ends do not reach the required melt temperature,
preventing proper flow and molecular mixing. Premature pressure application:
Applying force before the melt pattern is fully formed can trap unmelted material.
Misalignment or poor facing: Uneven or non-parallel pipe ends reduce contact area
and hinder molecular inter-diffusion.

Contamination: Dirt, moisture, or oxidation on the pipe ends can interfere with fusion.

Prevention

To avoid cold joints, operators must follow validated fusion procedures: Properly face
and clean pipe ends to ensure parallel, smooth surfaces. Heat the pipe ends to the
specified temperature for the correct duration to achieve a uniform melt pattern.
Apply consistent fusion pressure and maintain it until the joint cools sufficiently.

Ensure alignment and axial support during the fusion process to maximize molecular
contact.

Conclusion

A fusion-end cold joint is essentially a failure of molecular inter-diffusion at the
interface of thermoplastic pipes. Understanding the principle of co-crystallization and
proper fusion technique is critical to achieving strong, leak-free joints in HDPE and
other thermoplastic piping systems. Proper training, adherence to standards like
ASTM F2620, and careful monitoring of temperature, pressure, and alignment are key
to preventing cold joints.
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If normal fusion parameters and best practices are not respected, a non-fusion joint
may occur (sometimes called a “cold fusion”). This is when excessive force or
pressure radially squeezes out

HEAT FUSION JOINING PROCEDURES

PDF file

BUTT FUSION JOINTING

Ensure that when trimming, a continuous ribbon of material, of complete pipe wall
thickness is produced from both pipe ends before stopping the trimmer and
advancing to the feathering operation.

A Good Practice Guide for the Butt Fusion Jointing of ...
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The butt fusion technique described in this document refers to the method by which
the square cut end of two pipes are first cleaned, then heated by pressing the pipes
against a hot plate after which the

What Is Fusion Welding Process? Methods Explained

This principle underpins common shop processes where penetration depth, heat
input, and cooling rate directly control joint strength and defect risk. Poor fusion
control can lead to lack of

Butt fusion (hdpe welding) is a thermofusion process

Fusion: Once the heating time is complete, the hot plate should be removed and the
pipe ends pressed together as quickly as practical, to minimise the changeover time.
This prevents

PE Water Technical Manual.pdf

Butt Fusion welding involves simultaneously heating the two pipe ends by means of
an electrically heated plate until a sufficient heat reservoir has been created on the
ends of the pipe.

Fusion-Welded Joint: Process of Metal Junction Formation

ABSTRACT: he main features of a fusion-welded joint, such as the welding procedure,
joint design, metallurgical considerations, and q ality evaluation, are briefly
summarized. The chapter begins by

McElroy University

After the pipe ends have been properly heated, the heater tool is removed and the
molten pipe ends are brought together with sufficient force to properly mix the

BUTT FUSION

The most widely used method for joining individual lengths of PE pipe and pipe to PE
fittings is by heat fusion of the pipe butt ends (butt fusion). This technique produces a
permanent, economical and flow

Cold Solder Joint

A cold solder joint may also result when the board or the soldered wire is moved
while the molten solder is still melted. A cold solder junction increases electrical

What is Fusion Welding?

Fusion welding is a process that uses heat to join or fuse two or more materials by
heating them to melting point. The process may or may not require the use a

Fusion Welding Technique
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Fusion welding techniques can be defined as methods that involve the melting of
base material, sometimes with the aid of filler material, to create a joint through the
mixing of the molten materials at

What Is Fusion Welding? Its Process and Applications

Fusion welding operates on a principle of heating the base materials to their melting
point and then allowing them to solidify into a unified structure.

Optical fiber termination methods hot welding, cold joint, and coupling ...

There are 3 types of optical fiber termination methods for different optical
communication projects and technical requirements of the cable terminal
construction personnel: cold mechanical

Electrofusion : a simple method of joining PE pipes

Following the termination of the heat cycle, the fitting and the pipe are left to cool
and the melted material solidifies to form a sound joint. Hot and

A comprehensive review on fusion welding of high entropy alloys ...

There are different types of welding processes which are broadly categorized into
fusion and solid-state welding processes. Each welding method differs in its
mechanism, process

What is Cold Welding? (Advantages, Disadvantages

Cold welding, or contact welding, is a solid-state welding process that requires little
or no heat or fusion to join two or more metals together.

What are the basic principles of fusion welding and the types

Fusion welding involves melting the base materials to create a joint, typically using
heat from an electric arc, gas flame, or laser. The process requires proper control of
temperature and ...

Related Video Reference

This video was associated with the source search result. Verify technical details
against current product documentation and project requirements.
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Contact Us

Continue your research online:

Website: https://fdsoluciones.es
Technical inquiry: https://fdsoluciones.es/project-enquiry.html

This document is for preliminary research. Verify specifications against current
standards, product documentation and project requirements.
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