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Weld Fusion vs penetration 
I have heard some people say that with all welding, 
you must have deep or maximum penetration into 
the base plate in order for a weld to be strong. If 
you have shallow penetration, the weld is weaker. 
The deepest possible weld penetration is always 
best. Are these statements accurate? 
 

 
Fig 1 Common Joint and Weld Types 

 
Arc  welding is taking two or more separate pieces 
of metal and joining them into one continuos or 
homogeneous section. You achieve coalescence, 
which means to blend or come together. In other 
words, the purpose of arc welding is to achieve 
fusion between the initially separate pieces of 
metal. The American Welding Society (AWS) defines 
fusion as "the melting together of filter metal and 
base metal (substrate), or of base metal only which 
results in coalescence: (ANSI/AWS A3.0 Standard 
Welding Terms and Definitions). Fusion occurs 
when you have atomic bonding of the metals. The 
molecules of each separate piece of metal and the 
filter metal bond together when you have 1)atomic 
cleanliness and 2)atomic closeness (see FIGURE 2). 
This occurs with arc welding such that the atoms of 
each piece of metal bond together with shared 
electrons to become one solid or homogeneous 
piece of metal. 
 

 

 

Figure 2 Atomic Bonding 

Now on the other hand, penetration, or properly 
termed depth of fusion, is defined by AWS as, "The 
distance that fusion extends into the base metal or 
previous pass from the surface melted during 
welding". A cross section of a weld (particularly 
when etched) will show you the penetration 
profile of the weld, including the depth and width 
of penetration (see examples in Figure 3 and 4, 
which also name and highlight the various parts of 
a fillet  and groove weld).  

 

To achieve the proper weld strength, all welding 
requires complete fusion to occur between the 
pieces of metal and filler metal, but not all joints 
require a large depth of fusion or deep 
penetration. As long as you have achieved 
complete fusion between the filler metal and the 
base plates (and when appropriate, the steel 
backing bar), you have successfully joined the 
metal together into one homogenous piece. It 
does not matter if you have deep penetration or 
shallow penetration.   

 

Theoretically (but not realistically), you could even 
have complete fusion to 
just the depth of a few 
molecules and still have 
welded the pieces 
together. 
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As an example, refer to the T joint and fillet weld 
in Figure 3, the required weld strength is achieved 
by having complete fusion and by producing the 
proper fillet weld size (measured by either the leg 
length or theoretical throat length) for a given 
weldment.  
 
The appropriate weld size needed to achieve 
adequate weld strength is determined by the 
design engineer during the design stage. How this 
is determined is beyond the scope of this article. 
However, as the fabricator, as long as you make 
the proper sized weld per the design specificaiton 
and achieve complete fusion beween the filler 
metal and base plates, including the root, you  
have produced a weld of sufficient strength. Weld 
strength is not determined by the level of 
penetration into the base plates. 

 

 

Figure 3 Part of a Fillet Weld 

As another example, refer to the butt joint and 
complete joint penetration (CJP) single V groove 
weld in Figure 4. Proper weld strength for a CJP 
groove weld is achieved by having complete weld 
fusion and by using the correct strength filler 
metal (i.e. one that is of a least matching strenght 
to the base metal). Again, weld strength is not 
determined by the level of penetration into the 
base plates. 

 

 

 

 

 

Figure 4 Parts of a Groove Weld (Butt Joint) 

The need to achieve complete fusion has been 
emphasized in this article.  
 
That is because a problem can arise if you have a 
lack of fusion in any part of the joint. This can be a 
discontinuity with the sidewall fusion, properly 
termed joint pneetration, or fusion at the root, 
properly termed root penetration. Incomplete 
fusion can become a weld defect area, which can 
affect the weld strength and ultimately llead to 
weld failure.  
 
Figure 5 shows examples of a acceptable and 
unacceptable weld profiles. 
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Figure 5 Three Fillet weld profiles 

 

While not necessarily related to weld strength, 
there are situations in which deeper weld 
penetration can be beneficial. Here are three 
examples: 
 
Benefit: As stated earlier, you must achieve 
complete fusion at the root of weld joint. If the 
electrode is not aimed properly at the root, the arc 
length or contact tip to work distance (CTWD) is 
not held at a consistent distance and/or proper 
procedures or set up are not used, then lack of 
fusion issues at the root are more likely to occur. 
 
These factors are controlled by the operator's 
welding skills, with less experienced welders more 
likely to have lack of fusion issues, When you have 
a welding procedure that produces a deeper weld 
penetration (and a resulting wider penetration 
profile), you increase the chances of still 
achieveing complete fusion at the root, even with 
welders that have limited skills. A deeper and 
broader penetration profile covers a bigger area.  
 
 
 
 

 
Thus you are more likely to still hit the root (i.e. 
achieve fusion) even if the arc is not focused 
directly at it. 
 
Benefit: Figure 6 shows examples of CJP groove 
welds in a butt joint with a root face dimension 
(i.e. the square edge or non-bevelled portion of 
the plate edges in a butt joint).  
 
These joints will be welded from the first side 
(with one or more passes, depending on plate 
thickness). Then typically the weldment is flipped 
over and welded form the second side (again, with 
one or more passes).  
 
To ahcieve complete joint penetration, the plates 
must be beveled, as in the double V  joint shown in 
the top picture. Or if it is a square edge joint 
(shown in bottom picture), then after the first side 
is welded, the second side of joint must be back 
gouged to sound weld metal. Then the second side 
is welded.  
 
If welding procedures that produced a deeper 
weld penetration were used,, the the depth of the 
joint bevels would not need to be as deep, making 
the root face longer. Or in the case of square 
edges, not as much base plate on the second side 
woujld need to be removed by back gouging 
before sound weld metal was reached. In either 
case, the volume of weld metal required to fill the 
joint would be reduced.  
 
This reduces both the amount of filler metal 
required to fill the joint and the welding time. Less 
welding would also reduce potential plate 
warpage issues. 

 

 

Figure 6 Joints Requiring Penetration 
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Benefit: For fillet welds with a flat face and even 
leg sizes, the distance from the weld face to the 
root is called the theoretical throat. If you achieve 
fusion beyond the root, then the actual or 
effective throat length increases (see Figure 3 for 
identification of the theoretical and actual 
throats).  
 
Generally no design credit of extra weld strength is 
given to normal root penetration. However, if 
significant and consistent root penetration can be 
achieved, which significantly increased the 
effective  throat depth, then the fillet leg size can 
be reduced without sacrificcing weld strength (see 
example in Figure 7).  
 
Deeper weld penetration does not produce a fillet 
weld with more weld strength. Rather, it allows a 
smaller fillet weld to be made with the same 
strength level as a larger fillet weld made with less 
weld penetration. Smaller fillet welds decrease the 
amount of weld metal needed, and may even 
allow for incrreased travel speeds This benefit 
could be potentially realized by using the 
Submerged Arc Welding (SAW) process, known for 
its deep penetration capbilities. Other arc capable 
of producing the deeper penetration level on a 
consistent basis, so this concept may not always 
be applicable. this Welding Innovations artilce 
from the James F Lincoln Foundation website 
discusses this topic in more detail. 
 

 

 

 

 

 

 

 

Figure 7 Two Diagrams Showing Greater Effective 
Throat Produced with Significantly Deeper Weld 

Penetration 

Limitation: Deep penetration can be troublesome 
when burn-through is a concern. When welding on 
thins material, such as gauge thickness sheet 
metal. too much penetration can cause the weld 
to burn all the way through the joint and fall out 
the bottom. In other cases, a thin root pass is 
made in an open root joint (e.g. pipe joint). If the 
second pass has too much penetration, burning 
through the root pass can be an issue. 
 
Limitation: If penetration is too deep, centerline 
cracking (a form of hot cracking) may become an 
issue. see Figure 8 for an example of a centerline 
crack in a fillet weld. a balance must be 
maintained between the depth of penetration and 
the width of the root pass. the depth to width 
ratio (W?D ratio) should not exceed 1 to 1.2.  
 
This keeps the shape of the weld fairly uniform. As 
the weld metal solidifies, the shrinkage stresses 
are thus fairly uniform in all directions. However, if 
the weld is significantly deeper than wide, then 
the shrinkage stresses are unequal and the weld 
will crack in the centre of the bead as a result. 
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Figure 8 Deep Penetration Weld with Centerline 

Crack due to Insufficient W/D Ratio 
 
Limitation: Too much admixture with the base 
plate may also be a problem with deep 
penetration welds. As penetration increases, so 
does the volume of base plate that is melted and 
combined with the filler metal in the resulting 
weld puddle.  
 
This can possibly add additional elements into the 
weld puddle that makes the weld more crack 
sensitive. Examples would include welding on free 
machining grades of steel with higher levels of 
sulphur, phosphorus and/or lead. These softer 
elements have lower melting (and solidification) 
temperatures than steel.  
 
So in the liquid weld puddle, they tend to migrate 
to the centwer of the weld where they are the last 
elements to solidify,  
 
This high concentration of softer elements in the 
center of the weld bead often leads to centeline 
cracking from the solidification shrinkage stresses 
of the weld. 
 
 

 
Figure 9 Weld with Shallow penetration 

 
Additionally, in the case of hardfacing or overlay 
applications, deeper penetration may dilute the 
weld deposit chemistry and potentially decrease 
its resulting wear resistance properties.  
 
Overlay welds are simply "bead on plate" welds. 
Figure 9 shows  a weld overlay with minimum 
penetration and thus  minimum admixture 
between the weld metal and base plate 
 
Figure10 shows a bead on plate weld with deeper 
penetration and thus much more admixture 
between the weld metal and base plate. 
 

 
Figure 10 Weld with Deep Penetration 
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Appreciation of Engineering Quality Documentation 
Review Course            Course Code: WIS 21 
 
The AWI and TWI are joining forces to bring relevant course 
material to the industry. A course designed to assist those 
involved with welding quality but do not require the 
detailed knowledge of the welding coordinators course. The 
Appreciation of Engineering Quality Documentation Review 
program will be rolled out as a series of four which will be 
run around the country in 2014. 
 
Dates / Venue  26th May Qld 
 18th August NSW 
 20th October SA 
Duration  3 days 
Cost  $990 AUD  
 
Course is suitable for: 
Personnel involved in compiling and reviewing mechanical / 
engineering quality documentation for client acceptance. 
Inspectors, engineers, document controllers looking to 
expend their current knowledge of Quality Control 
activities. 
 
Course content: 
Analytical review of engineering documentation: material 
test certificates; Post Weld Heat Treatment; Visual, weld 
audit and weld history reports; fundamental knowledge 
requirements for QC personnel to carry out document 
review; in-depth assessment of documentation. 
 
Course Objectives: 
To be able to identify and quantify fabrication or procedural 
non-compliances against specified procedures. 
 
Additional information: 
Course entry is not restricted, however it is recommended 
that students have some knowledge / experience of the 
engineering / construction industry. 
 
To register your interest contact AWI 
admin@austwelding.com.au or 
michael.trinidad@twisea.com 
Courses are run subject to numbers 

 

 
 
Get qualified in 2014 - Eddy Current Testing (ET) now covers 
testing of tubes and aerospace 
Kuala Lumpur 3 – 14 November 2014 
 
The course is ideal for all NDT personnel, inspectors and 
technicians responsible for, or engaged in, practical 
application of eddy current testing and writing techniques 
and instructions for detection of flaws in cast and wrought 
product, material identification/determination of 
properties, coating thickness measurement, tube testing 
and weld inspections. Also suitable to personnel engaged in 
inspection of aerospace materials, components and 
structure. 
 
Course Objectives: 
To detect cracks, surface and near-surface, in aircraft 
components, structures, tubes and welds 

• To detect corrosion and thinning in non-magnetic 
materials 

• To grade and sort materials on the basis of 
conductivity and permeability 

• To write clear and concise inspection instructions 
and test reports 

• To meet the syllabus requirements of CSWIP/PCN 
Level 2 

 
Examination of cast forged and wrought products or tubing 
such as that found in condensers, heat exchangers and air 
conditioning units. This course covers the techniques of 
surface inspection and/or internal bore inspection and is 
supported by examinations complying with BS EN ISO 9712. 
The course ends with the certification examination. Training 
in accordance with the requirements of ISO 9712. 
 
 
TWI Technology (S.E.Asia) Sdn. Bhd., Malaysia 
Tel: +603 61573526 
Email: inquiry@twisea.com 
 
 
 
 
 
 

mailto:admin@austwelding.com.au
mailto:michael.trinidad@twisea.com
http://dmtrk.net/147O-24Q79-E97EOJ-X949V-1/c.aspx
http://s.e.asia/
tel:%2B603%2061573526
mailto:inquiry@twisea.com
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TWI Welding Job Knowledge 
Hot gas welding of plastics:  
Part 1 - The basics 
 
Process background 
Hot gas welding is a fabrication process for 
thermoplastic materials. The process, invented in 
the mid 20th century, uses a stream of heated gas, 
usually air, to heat and melt both the thermoplastic 
substrate material and the thermoplastic welding 
rod. The substrate and the rod fuse to produce a 
weld        (See Fig 1 and 2). 
 

 
Fig.1. Hot gas hand welding nozzle motion and rod 

angle 
 
 
 

Fig.2. Hot gas hand welding 
 
 
 
 

 
To ensure welding takes place, adequate 
temperature and pressure must be applied to the 
rod, along with the use of the correct welding 
speed and gun position.  
 
The weld quality, since this is a purely manual 
technique, is dependent on the skill of the welder. 
Typical applications include chemical storage 
vessels, ventilation ducting and repair of plastic 
mouldings such as car bumpers. 
 
Welding materials 
There are two groups of plastic materials; 
thermoplastics and thermosets. The hot gas 
welding technique is only applicable to those plastic 
materials that can be heated and melted 
repeatedly, namely thermoplastics. When a 
thermoplastic is heated, the molecular chains 
become mobile within the material and allow it to 
melt and flow. Thermosets are a group of plastic 
materials in which the molecular chains form cross-
links. These cross-links, formed by a chemical 
reaction, prevent the molecular chains becoming 
mobile when heat is applied. Although many 
thermoplastics can be welded by this process, the 
most common are polypropylene, polyethylene, 
PVC and some fluoropolymers such as PVDF, FEP 
and PFA. 
 
Extruded rod and sheet are the most commonly 
used raw materials for the manufacture of 
fabricated plastic products. It is of utmost 
importance when fabricating plastics that the 
welding rod and the sheet are of identical material 
and chemical type.  
 
For example, although it is possible to weld 
polypropylene homo-polymer to polypropylene 
random block copolymer, the strength of the weld 
will be reduced significantly. It is also important to 
check the quality of the welding rod prior to use, 
since air bubbles within the rod can form during the 
extrusion process.  
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These will lead to voids in the weld. Welding rods 
will typically be either three or four millimetres in 
diameter.  
 
Welding equipment 
The equipment used for hot gas welding consists of 
an air supply, a handle with sturdy grip, a heating 
chamber with temperature control to produce the 
hot gas and a nozzle where the heated gas leaves 
the welding gun in order to heat the plastic rod and 
substrate. (Fig.3) 
 

 
Fig.3. Hot gas welding gun 

 
A fan, either incorporated into the welding gun 
handle or positioned remotely and connected to 
the gun, provides the air supply. It is also possible 
to use compressed gas from bottles, for example, 
air or nitrogen. Whichever gas supply is used, it is 
important that it is clean and dry, since dirt and 
moisture will contaminate the weld.  
 
The gun temperature is set via a dial on the handle, 
with some welding guns showing the temperature 
of the air stream on a digital read-out also on the 
handle. It is good practice to measure the gas 
temperature consistently using a digital 
thermometer, for example, with the thermocouple 
tip placed 5mm inside the welding gun nozzle.  
 
 
 
 

 
The front end of the welding gun allows 
interchangeable welding nozzles to be fitted 
depending on the type of welding needed. 
 
Three nozzle types are most commonly used, the 
tacking nozzle, the round nozzle and the high-speed 
nozzle (Fig.4). 
 
 

Fig.4. Plastic welding nozzles ( left to right) tacking 
nozzle, round nozzle, high speed nozzle 

 
The tacking nozzle, as the name suggests, is used to 
tack the materials together before welding. The 
round nozzle allows the welder to heat the rod and 
substrate without physical contact with either and 
is useful for welding in areas with difficult access. 
This is less commonly used than the high-speed 
welding nozzle where the toe of the nozzle contacts 
the welding rod and allows the welder to put 
pressure on both the rod and the substrate material 
whilst welding.  
 
Along with correct temperature, the pressure 
ensures that there is adequate fusion between the 
welding rod and the substrate material. In addition 
to the welding gun, several tools are needed. These 
are a coarse tooth file, router and hand grinder for 
edge preparation, a scraper for removal of the 
material surface around the weld and a wire brush 
for cleaning the nozzle.  
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Also, wire cutters are required for cutting the 
welding rod and a jigsaw for cutting the substrate 
material. 
 
Welding parameters 
There are four main welding parameters in the hot 
gas welding process: temperature, pressure, 
welding speed and gun position.  
 
Since the process is manual, it is important that the 
welder has a good understanding of the need to 
ensure that all four of these parameters are correct 
and controlled during the welding operation.  
 
Temperature is the most important of the four 
parameters, since the temperature at the interface 
between the rod and the substrate is not only 
controlled by the setting on the gun, but also by the 
gun travel speed and the gun position with respect 
to the substrate. Typically, the temperature for 
welding is set between 80 and 100°C above the 
melting point of the material being welded.  
 
The gun travel speed is normally between 0.1 and 
0.3m/min, again, depending upon the material 
being welded.  
 
The welding pressure is applied via the toe of the 
welding nozzle and is achieved by holding the 
welding gun grip firmly and pushing down into the 
weld. For round nozzle welding, pressure is applied 
manually from the welding rod. The correct welding 
pressure is easier to achieve using welding guns 
with the fan separate to the gun since a firmer grip 
around the handle can be achieved. The force 
applied to the welding rod would typically be 
between 15 and 30N. Practical welding details are 
given in Part 2 - welding techniques 

 
 
 
 
 
 
 

 
Weld quality 
As a manual process, weld quality is dependent on 
skill. There is no recognised non-destructive 
technique, that conclusively shows the presence of 
defects in plastic welds that could lead to weld 
failure. Therefore, it is recommended that good 
quality welder training is received and that welder 
certification is adopted. 
 
The European Standard (EN13067) sets out the 
criteria for plastic welder approval. It details a 
scheme where the welder undergoes both a 
theoretical and a practical test and the welder, 
upon successful completion, is awarded a 
certificate of approval in the specific material 
categories taken in the test. Certification lasts for 
two years with a further two years prolongation, 
effectively giving the welder an approval certificate 
for four years before requiring a full retest. 
 
 
 

Part 2 - Welding Techniques 
 
Introduction 
Hot gas welding is a fabrication process for 
thermoplastic materials. The process uses a stream 
of heated gas, usually air, to heat and melt both the 
thermoplastic substrate and the thermoplastic 
welding rod. The substrate and the rod fuse 
together to produce a weld.  
 
To ensure that welding takes place, adequate 
temperature and pressure must be applied to the 
rod, along with the correct welding speed and gun 
position. The overall welding operation consists of 
three main phases: substrate and rod preparation, 
welding and, finally, weld finishing. The final stage 
is not a necessary requirement and is dependent 
upon the application.  
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There are two types of hot gas welding for 
thermoplastic materials, round nozzle welding and 
speed welding. In the first, the welding gun is used 
with a round nozzle attached and in the latter, a 
second nozzle is attached to the round nozzle and is 
used to heat the welding rod at the same time as 
the operator applies welding pressure through the 
tip. Figure 5 shows a range of welding nozzles. 
 

Fig.5. Plastics welding nozzles (left to right) tacking 
nozzle, round nozzle, high speed nozzle 

 
Material preparation 
The first phase of welding is preparation of the 
substrate materials and the welding rod. It is 
important to ensure that both are clean. This is 
helped by ensuring good storage procedures in a 
clean and dry environment. Before preparing the 
substrate it is important to check that any 
protective film is removed from the surface. Once 
the film is taken off, a scraper can be used to 
remove the surface layer of the material in the 
vicinity of the weld.  
 
When selecting the materials for welding, the rod 
and substrate materials must be of the same 
polymer type.  
 
 
 
 
 
 
 

 
If required, for example if the butt joint is used, an 
appropriate weld preparation should be added to 
the edge of the material before the scraping 
operation. Where the material thickness is less than 
6mm, the preparation will generally be a 60° single-
V chamfer. If the material thickness is greater than 
6mm, then a 60° double-V preparation is used.  
 
When the joint is in a T configuration, it is not 
necessary to prepare the edges with a chamfer, 
although it is still important to scrape both the 
substrate materials in the vicinity of the weld to 
remove any surface contamination.  
 
Once the materials are prepared, the adjacent 
surfaces are abutted together and tacked into 
position using the tacking nozzle. Tacking should be 
sufficient to hold all the pieces of the fabrication 
together prior to welding.  
 
It should be noted, however, that tacking alone 
should not be relied upon as the only method of 
holding the materials whilst welding. It is important 
to use additional clamps for this purpose. Once the 
substrates are assembled, the materials can be 
permanently welded together using either the 
round nozzle or speed welding techniques. 
Round nozzle welding 
 
In hot gas round nozzle welding, or hand welding as 
it is sometimes known, the rod is fed into the joint 
by hand. The nozzle is moved in a pendulum motion 
along the joint and up the welding rod, heating 
both the joint and rod as the weld is progressed. 
Figure 6 shows round nozzle hot gas welding. 
 
When using this method it is important to maintain 
a constant pressure on the welding rod and a 
constant welding speed across the substrate. 
Generally, this can be helped by ensuring that you 
are in a comfortable position when welding. Round 
nozzle hot gas welding is generally only used where 
access to the joint is difficult, for example, around 
internal corners. 
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Fig.6. Hot gas round nozzle welding 
 
Speed welding 
In the hot gas speed welding technique, the rod is 
fed into the joint via a tube in the speed-welding 
nozzle (see Fig.4) attached to the round nozzle on 
the hot-gas welding gun.  
 
The speed-welding nozzle also introduces hot air to 
the filler rod and to the joint. With this technique, 
the toe of the speed-welding nozzle is used to apply 
the pressure required for welding. Figure 7 shows 
hot gas speed welding. 
 

Fig.7. Hot gas speed welding 
 
In order to achieve adequate welding pressure, the 
position of the operator's hand on the welding gun 
handle is important. The hand holding the gun 

should be placed underneath the grip and forced 
downwards, applying pressure to the nozzle toe as 
welding progresses.  
 
A light force should also be applied to the welding 
rod to ensure that it is fed through the tube at a 
constant speed. As with hand welding it is also 
important to feed the rod at a constant speed, 
maintain weld force using the nozzle toe and travel 
along the weld at a constant speed. Again, this is 
achieved by adopting a comfortable position when 
welding. 
 
Producing the weld 
In order to achieve a weld, the joint must be 
sufficiently filled with welding rod and each welding 
run must be adequately fused to both the next run 
and the parent material.  
 
Once the materials are tacked (see preparation), 
the first weld run can be placed into the base of the 
joint. The temperature of the welding gun should 
be set in accordance with the guidelines produced 
by the materials manufacturer.  
 
The manufacturers' guidelines on welding pressure, 
airflow, and welding speed should also be followed. 
The base run should have good root penetration 
and, in the case of polypropylene, a small 'side 
wash'     (see Fig.8) 
 
 

Fig.8. Section through polypropylene weld 
showing 'side wash' 

 
The welding rod should not display signs of 
degradation (brown spots) or overheating. In the 
case of PVC, overheating is signified by a shiny 
smooth surface on the welding rod.  
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In the case of polypropylene, 'splattering' at the 
edge of the weld indicates overheating of the 
material during welding.  
 
Between each run, as the joint is filled, a chisel or 
scraper is used to produce a small V preparation for 
the subsequent adjacent weld runs to be positioned 
in. This is shown in Fig.9. 
 

 
Fig.9. Chisel between hot gas weld runs 

 
The number of runs needed will be determined by 
the thickness of the substrate being welded. The 
weld is finished when the top series of runs is above 
the surface of the parent material. These runs are 
known as capping runs. 
 
Finishing the weld 
In some circumstances it may be necessary to 
remove the weld capping runs and leave a flush 
surface, for example where an aesthetic finish to 
the joint is required. These capping runs can be 
removed using either a hand grinder or scraper 
until the weld is flush with the surface of the 
substrate material. This can be done on both sides 
of the weld. 
 
Copyright © TWI Ltd 2014 
The content of this article was correct at the time of 
publication. For more information visit: 
 
www.twi-global.com 
 
 

 

 

Two great opportunities. 

• Area Sales Manager – Sydney. 
• Area Sales Manager – Townsville. 
Outstanding Salary Package, Bonus and Motor Vehicle 

CIGWELD, a leading manufacturer and supplier of 
welding equipment and consumables, a division of a 
global giant has two positions available for sales staff, 
one in Townsville and one in Sydney. This is a great 
opportunity for an experienced, self motivated sales 
person with welding or industrial equipment sales 
experience to join a great national team leading the 
way to the future.  

The positions responsibilities are to maintain and 
strengthen business relationships, promote and 
increase awareness of CIGWELD product whilst 
identifying opportunities to supply and service new 
customers within a defined area. 

If you are interested in applying for either of these 
positions please email your resume and cover letter to 
ian_holm@cigweld.com.au 

 

Inspection Equipment 
Inspection Kits 
 
Managing quality of welds 
requires quality inspection 
equipment. Technoweld 
supplies the finest quality 
inspection equipment, whether 
its inspection kits or individual 
gauges we have popular gauges 
in stock. 
 
Technoweld is committed to 
providing competitively priced professional quality 
products. For more Information: 
Technoweld Pty. Ltd. 
admin@technoweld.com.au 
M: 0409 698 968 
W: www.technoweld.com.au 

mailto:admin@technoweld.com.au
http://www.technoweld.com.au/
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Progress of the AWI™ 

 

AWI™ Certification is now available for 
Welding Supervisors. 
 
A key responsibility of the AWI™ is to provide a 
credible, transparent and user friendly welding 
qualification system for its members. For some time 
now, the AWI™ has seen some great success in 
running a program for: 
 
AS1796:2001 
Certification for welders 
and welding supervisors - 
Certificate numbers 1 to 
9. 
 
The AWI™ has recently 
extended the program to 
include:  
 
 AS1796:2001 
Certification for welders 
and welding supervisors 
Certificate number 10 plus;  

 
AS2214:2004 
Certification for welding 
supervisors - Structural 
steel welding. 
 
The industry has been 
waiting for the return of a 
practical, relevant 
qualification, which is a 
cost competitive 
alternative to the 
offerings of the WTIA.  

 
Wait no longer, the AWI™ are making this happen! 
AWI™ examination papers have been written and 
validated by industry experts that have extensive 
experience in the relevant disciplines. We have had 
some fantastic feedback from running these 
examinations are exampled below: 
 

 
'they are based much 
more on what we need 
to know in the 
workshop'  
 
and  
 
'it was a very detailed 
exam but based on practical application of being a 
supervisor'. 
 
The AWI™ has listened to industry, but more 
importantly -YOU - and have provided a certification 
system that measures the skills and knowledge of 
welding supervisors. The AWI™ is raising the bar on 
these important industry qualifications as well as 
giving you a quality alternative. 
 

AWI™ actively supports 
and promotes the  
AS 1796 and AS 2214 
Welding Supervisors 
qualifications and 
encourages all members 

and the Metal Fabrication Industry to embrace these 
qualifications.  AWI™ has established an alliance with 
a number TAFE Colleges around the country and takes 
pleasure in supporting and promoting these Colleges 
and programs and are now endorsing Welder 
Qualification AS 1796 Certificates 1 – 9, Welding 
supervisors AS1796 and AS2214. 
 
Further information or Application forms are available 
through selected TAFE Colleges and from: 
 
admin@austwelding.com.au 
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Unprecedented offer to get AWI welding 
supervision qualifications 
 

The AWI is providing an unprecedented offer to the 
industry and its members. 

  

For those that have an existing welding supervision 
qualification through TAFE, another RTO's or the WTIA 
we are offering you the opportunity to convert your 
qualifications into the AWI qualification.  

It is easy to do, if you have evidence of the 
qualification and are willing to sit the exam all you do 
is apply to the AWI and sit the exam/s. 

The intent is we will run them in all capital cities 
(based on numbers) at the end of June on the 20th 
and 21st.  

So if you would like to take this opportunity and prove 
to the industry that you are capable of sitting any 
exam, here is your chance. If successful you will walk 
away dual certified. 

 

 

If you want to sit the exam email 
admin@austwelding.com.au and we will forward you 
the application form, applications close June 6th 
2014. 

 
 
 
For more information  
 
admin@austwelding.com.au 
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Welding Supervisors Certificate Program 
 

 

Complies with AS1796 Cert 10 Boilers & Pressure 
Vessels and Welding Supervisor AS 2214 Steel 
Structures 

Who should do this course? 

People wanting to qualify as a Welding Supervisor or 
requiring knowledge in this area are; Tradespeople, 
Technicians, Engineers, Sales Engineers, Foreman and 
leading hands, Workshop supervisors, Quality 
Managers and Expediters, Estimators, and Planning 
staff. 

 

 

 

 

 

 

Units covered in this program 

MEM05026C - Apply welding principles 

The purpose of this unit is to apply basic metallurgy 
principles related to the general structure of metals 
and factors which influence weldability of a range of 
metals. It supports the basic metallurgy requirements 
for Certification under AS 2214 & AS1796. 

 

The unit applies to the basic knowledge of metallurgy 
principles and the importance of base and weld metal 
compositions, for material type, welding process and 
procedure used. It identifies the areas that influence 
heat input on the deposited metal and heat-affected 
zone. It also identifies the areas for preheat, 
maintenance of interpass temperature and post weld 
heat treatment. The mechanical properties of welded 
joints and test used to determine mechanical 
properties and fabrication weldability tests are 
identified. Steel types for the fabrication of steel 
structures, pressure vessels & pipelines to meet the 
requirements of AS2214 & AS1796 certification.  

MEM05024B       Perform welding supervision 

 

The purpose of this unit is to apply the welding 
process technology to meet Certification under 
AS1796 & AS2214. Competencies in this unit are 
based on wide knowledge of welding science, 
processes, procedure and technical requirements. 

It covers the underpinning knowledge of welding 
terms, joints, positions and symbols, welding and 
allied processes, welding sequences, welding stresses 
and distortion and the effects of heat treatment on 
metal in relation to welding. This course also covers 
welding, planning an set up principles for a range of 
materials and processes, jigs, tools and plant facilities, 
as well as safe work practices and procedures and 
welding procedure specifications. 
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Interpret & Apply Codes & Specification in Welding 
Supervision Structural Steel & Pressure Equipment 

 

 

 

The purpose of the above units is to interpret and 
apply codes and specifications used in the supervision 
of welding structural steel and Pressure Equipment in 
accordance with the current AS 2214 & AS1796. 
Competencies in these units are based on wide 
knowledge of welding processes, procedure and 
metallurgy, as well as application of appropriate codes 
& standards. The unit covers the underpinning 
knowledge of materials and consumables, heat 
treatments, qualification or welding procedure and 
welders, requirements for weld preparation, 
manufacturing, supervision and inspection and quality 
control 

This Welding Supervisors Certification Program is 
delivered in a distance learning or online format for  

 

the Australian welding Industry which complies with 
the requirements for Welding Supervisor Certification 
to Australian Standards, AS1796 Cert 10 Pressure 
Equipment and AS2214 Structural Steelwork. 
Outsource Institute of Technology has formed an 
alliance with the Australian Welding Institute to 
independently examine and certify our graduates 
from this program. 

If you’re interested in these highly sort after welding 
supervision courses, please log onto 
www.outsourceinstitute.com.au or call us on 1300 136 904. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.outsourceinstitute.com.au/


 

 

 


