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1. Introduction
As part of the final assessment of the Knowledge Management elective, I have been requested to compile a knowledge model using the CmapsTools software.  I choose a subject of which I knew almost nothing about, even though the knowledge existed in my very home. The subject matter is TIG welding at which my husband, Jacques Brand, is the expert.

2. Domain of Knowledge 
Welding processes are used extensively in the building and fabrication industries, and therefore can play major role in job creation and economic development of South Africa. The department of trade and industry in South Africa has promoted skills development through various pieces of legislation. Companies that sponsor learnerships benefit through this legislation. The country is currently experiencing a shortage of skilled artisans and tradesmen, and school leavers that are technically inclined, have been encouraged to undergo learnerships in these scarce trades, such as welding and fitting and turning.

The motivation on constructing a knowledge model on welding is that the model can introduce a leaner to the various aspects of welding, and in this manner prepare the learner for practical training. The model provides a quick, inexpensive method of conveying knowledge, and consequently is of benefit to small and medium sized companies that cannot afford high costs.  
The knowledge domain of welding processes includes Gas Metal Arc Welding (GMAW), Shielded Metal Arc Welding (SMAW) and Gas Tungsten Arc Welding (GTAW).  Below follows a brief introduction to these processes. 

GMAW is commonly known as MIG welding. In this arc welding process, metals are joined by heating them with the arc. The electrode is consumable as it is continuously fed as it deposits metal onto the work part. The metal is only deposited when the electrode touches the work part and no electrons are transferred across the arc. Gas is externally supplied and provides shielding from surrounding air.

SMAW is commonly known as Stick welding. In this process, the work part metals are melted and joined by heating them with an arc. The arc is established between the work piece and the covered metal electrode. The shielding gas is obtained from the electrode outer coating, which is called flux. Here the filler material is primarily obtained from the electrode core. The consumable electrode is known as a stick electrode.  
GTAW is commonly known as TIG welding. Again metals are joined by heating them; however the electrode does not become part of the completed work piece.  Filler material is sometimes used, and an inert gas such as Argon is used for shielding. TIG welding welds more types of metals and metal alloys than other welding processes. The real advantage is its capabilities to concentrate heat in a pin point fashion on high heat conductivity metals such as aluminium and stainless steel, thereby obtaining a weld before the heat is dissipated to the rest of the work piece. However, TIG welding requires a high degree of skill and a controlled environment; and can be expensive.
3. Scope
The original scope of this assignment was to construct a model for both MIG and TIG welding. This was quickly narrowed down to TIG welding only. This was due to the extent of knowledge of the expert; and the depth of understanding and amount of time that was required to capture the concepts.  In this way, the subject matter is focused and minimizes confusion with the other welding processes. 
4. Knowledge capture sessions

The sessions took place in an informal fashion in the evenings and weekends, over a period of 2 weeks of approximately half an hour each. Most sessions took place around a laptop at home; however explanations at the TIG welding machine were required ever so often. Jacques Brand’s workshop exists on our residential premises and therefore facilitated the knowledge capture process.  
The understanding and capture of Current types and polarity, and Rectification concept maps were perhaps the most difficult, and required a number of iterations. In the TIG equipment – Power Source map, the difference between pulsed direct current and alternating current was also challenging.  Video clips were not possible due to the arc rays and heat radiation.
Final refinement of all the concept maps was achieved through capturing hand written corrections on hard copies.   
5. Attributes of the expert

Jacques Brand is a motor mechanic by trade, however has self taught various discipline such as fitting and turning, milling, welding, plumbing, panel beating, body spraying, bricklaying and carpentry. Jacques various achievements include reconstructing and modifying Harley Davidson motorbikes, a 1961 Studebaker Silverhawk, a Volkswagen Eagle, a Volkswagen Combi, as well as various gearbox and motor engine conversions. His most recent projects include overhauling Caterpillar earth mover engines, gearboxes and torque converters; hand crafting aluminium wheel rims; building up a 1938 Chevolet Coupe and constructing V8 motor bike. The various self taught disciplines arose out of necessity in either for doing business or for fueling his passion for vehicles.
6. Concept maps and organization 
Altogether 11 concept maps were constructed and are described as follows:
6.1. TIG process introduction 

This map describes the TIG process at a high level, introduces some key concepts and provides links to detailed maps.
6.2.  Current types and polarity

This map explains the theory behind the 3 different current types that are used in welding. Various concepts are annotated.

6.3.  Welding circuit
This map explains the electrical circuitry and expands the role of the power source. 

6.4.   Arc Rectification

This map combines current theory and circuitry to explain how rectification is caused and why it is a problem.

6.5.   TIG equipment – Power Source
This map is largely definitional as it explains the different types of machines.  Furthermore, the role of the inverter is explained.

6.6.   Important power source settings

This map expands on the map above by highlighting critical settings and their role on the power source.

6.7.   TIG equipment – Other
This map explains the rest of the equipment and their role in the welding process. 

6.8.   TIG welding tips 1

This map provides some useful techniques and tips for start up and positions of welding.

6.9.   TIG welding tips 2

This map provides further tips for 2 material types, namely aluminium and stainless steel.
6.10. TIG trouble shooting

This map focuses on 3 typical TIG welding problems and provides corrective action.
6.11. Safety precautions
This map highlights the various safety precautions and their role in the welding process.
7. Assessment and Recommendation

I believe that this attempt has been successful in capturing primary knowledge that is required before attempting to TIG weld. The maps capture the theory in a concise format and node / arrow arrangement lends itself well to circuitry explanations and understandings. As Jacques Brand is Afrikaans speaking, technical language became a hindrance that was overcome by accessing TIG hand books. Opposing cause and effect situations, for example in DCEP and DCEN, presented an opportunity for some unique arrangements of concepts. 
I recommend that these concept maps be used as an introduction to TIG welding. However, further expansion on techniques and trouble shooting will be useful. A concept map could be constructed for each and every technique or welding problem.  Given sufficient time and suitable filming technology, more resources such as video clips, could provide more insight to these techniques and problems.  
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