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SAIW converts 
Inspector course 
to IIW International 
Programme
SAIW introduced a welding inspection 
course during the 1980’s when industry 
players came together and identified the 
need for a welding inspection programme 
which included training and certification 
of personnel. This welding inspection 
programme formed the basis of the South 
African Qualification and Certification 
Committee (SAQCC) for Inspector of 
Pressurised Equipment (IPE) personnel 
certification programme. This certification 
programme was introduced  to regulate 
the manufacture and repair of pressurised 
equipment.

Together with industry, SAIW has 
improved the programme, which has 
become the industry standard and a 
highly sought after qualification. The 
programme covers many aspects of 
both welding technology and welding 
inspection which has resulted in the 
positive reputation of the programme.

In 2010, SAIW made changes to the 
Welding Inspector Level 1 & 2 courses in 
order to bring it into line with the  

Continued on page 4

Continued on page 2

New-Look SAIW Welding 
Challenge off with a blast!
The new-look SAIW Welding Challenge, which comprises the Youth and Senior competitions, 
took place from 21-25 November at the SAIW head office in Johannesburg and was a whopping 
success attracting more than 40 competitors from all around the country.

The winner of the SAIW Youth Challenge was Philippus Terblanche while the Senior Welding 
Challenge winner was Houston Isaacs who was also a previous winner of the Youth Challenge (the 
Young Welder of the Year as it was then known). Houston, who has now won more then R50 000 
in these welding competitions can certainly lay claim to being one of Africa’s best welders!

Winners: Philippus Terblanche (left) Youth Winner and Houston Isaacs Senior Winner
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Both Isaacs and Terblanche were ecstatic with their achievements. “I’m 
over the moon,” said Isaacs. “I will now compete overseas representing 
my country and I am looking forward to doing well.”

Isaacs, who received R15 000 for his win, will represent South Africa  
at the IIW Arc Cup in Shanghai in 2017. Terblanche, who also won 
R15 000 for his efforts, will go, along with the Youth Challenge’s two 
runners up, to the WorldSkills national competition, which will take 
place early next year. The winner of that will represent South Africa  
at the WorldSkills International Competition in Abu Dhabi from  
14-19 October 2017.

SAIW’s Etienne Nell, appointed by WorldSkills SA as the South African 
National Expert, coordinated the new SAIW Welding Challenge. “The 
format worked extremely well and I have no doubt that both the numbers 
of participants and the standard will continue to grow and improve as the 
format enables greater penetration into the regions,” he said.

New-Look SAIW Welding Challenge off with a blast!

THE ACTION...

Continued from page 1

SAIW and the welding industry thank our sponsors

All stages of the SAIW Welding Challenge will continue to test the 
welders in the three categories of carbon steel, stainless steel and 
aluminium, with the welding projects based on the WorldSkills 2015  
Sao Paolo project structure.

Nell says he was particularly pleased with Houston Isaac’s 
performance. “He won the Youth Challenge a few years ago and he 
shows what is possible for South Africa to achieve in the welding 
industry. I was also pleased with Philippus Terblanche’s effort and we 
look forward to him making great strides in the future,” he says.

Sean Blake SAIW Executive Director says he was delighted with 
the first edition of the SAIW Welding Challenge. “This country has 
enormous potential in terms of welding expertise and our competition 
will help to realise it. Thanks to Etienne, our sponsors and all those who 
made the SAIW Welding Challenge happen.”
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IIW International Welding Inspection Personnel (IWIP) course. The  
IWIP programme is offered on three levels, namely Basic, Standard 
and Comprehensive. These changes to the SAIW inspection course 
meant that the course complied with the syllabus requirements for 
IWIP – Standard level and SAIW began issuing the IIW diploma in 
addition to the SAIW diploma where the candidate complied with the 
IIW access conditions.

The SAIW Welding Inspector training course has been offered with  
two levels of sequential training. Traditionally the IWIP course has  
been offered with three independent courses. Whilst progression 
on this programme was possible, it resulted in repetition of training 
material which was not ideal and made integration with the SAIW 
programme difficult. 

IIW has now changed the structure of the programme such that the 
programme is now sequential from Basic to Standard and completing 
the full programme at the Comprehensive level.  

SAIW strives to offer internationally recognised qualifications and 
the change in the structure of the IWIP programme now means that 
the South African programme can be integrated more easily into the 
international programme. SAIW is therefore pleased to announce that 
the SAIW Welding Inspector Level 1 programme will be converted to 
IWIP – Basic as of 2017. The course remains a 4-week course and 
in addition to the syllabus requirements of IWIP – Basic includes the 
content previously in Inspector Level 1 required by South African 
industry. 

As previously stated, the IIW International Welding Inspection 
Programme has three progressive levels that increase with complexity. 
As an example in materials technology, carbon and low alloy steels are 
covered in Basic level; creep resistant, cryogenic, stainless and heat 
resistant steels and aluminium are dealt with in the Standard level; 
whilst exotic, advanced and difficult to weld materials such as nickel, 
titanium and cast iron are included in the Comprehensive level.

The knowledge taught in the Basic course will enable the Welding 
Inspector to effectively perform the following tasks:

•	 Conduct	direct	unaided	visual	inspection	to	identify	and	evaluate	
welding imperfection according to acceptance criteria (ISO 5817);

•	 Verify,	witness	and	understand	all	welding	related	activities	in	
fabrication, including (but not limited to) the following points:
–	 Verify	the	adequacy	of	information	on	NDT	reports	(VT,	PT,	MT,	

RT, UT) for conventional techniques;
–	 Verify	data	and	adequacy	of	material	certificates	(base	and	filler	

materials);
–	 Verify	identification	and	traceability	of	the	materials	during	the	

fabrication process;
–	 Verify	the	compliance	of	raw	materials	and	consumables	

against the applicable standards, codes and specifications;
–	 Verify	the	implementation	of	the	WPS	in	production	for	

conventional applications (e.g. arc welding processes, steels - 
see Section 1 for detailed information);

–	 Verify	the	implementation	of	PWHT	specifications	in	production;
– Witness welder approval tests including testing of the 

specimens or test coupons;
– Witness production test coupons;

•	 Read	and	understand	an	Inspection	Testing	Plan;
•	 Read	and	understand	the	construction	drawings	in	relation	to	

inspection activities; and
•	 Report	any	of	the	above	actions	to	a	qualified	supervisor.

To progress from Basic to Standard level, the candidate must have  
two years’ experience in Welding Inspection at the basic level.  

The IIW IWIP programme is aligned to the IIW Welding Coordination 
programme as follows:

IWIP Basic  à International Welding Practitioner

IWIP Standard  à International Welding Specialist

IWIP Comprehensive à International Welding Technologist

The IWIP programme consists of both Welding Inspection and Welding 
Technology modules. The Welding Coordination programme deals 
primarily with Welding Technology and is more detailed than the 
equivalent module on the Inspection programme (IWIP). As such, should 
the candidate have completed the equivalent Welding Co ordination 
programme, they may be exempt from the Welding Technology modules 
and will only be required to complete the Welding Inspection modules 
and examination to obtain this qualification. 

SAIW will continue offering the SAIW Welding Inspector Level 2 course 
for a period of time in order to allow candidates who started this 
programme to complete it. Candidates are therefore encouraged to 
complete their qualification as soon as possible on the old programme 
as bridging from the old programme to the new IIW IWIP programme will 
prove challenging.

The IIW International Welding Inspection Personnel training and 
qualification programme will continue to form a major component of 
the training and education requirements for a certified Inspector of 
Pressurised Equipment (IPE).

Should you have any enquiries with regard to this new 
international programme, please do not hesitate to contact  
SAIW for further information. 

SAIW converts Inspector course to IIW International 
Programme  Continued from page 1
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Part of the International ISO series of standards, this standard was 
developed by the ISO Technical Committee TC44: Welding and Allied 
Processes. This standard specifies requirements for the measurement 
of preheating temperature, interpass temperature and pre-heat 
maintenance temperature for fusion welding. This standard does not 
cover the measurement of post weld heat treatment temperatures. 
Post weld heat treatment is detailed in ISO 17663.

The definitions of the three important temperatures for welding 
operations are as follows as per the standard:

Pre-heating temperature (Tp): the temperature of the workpiece 
in the weld zone immediately prior to any welding operation. It 
is normally expressed as a minimum and is usually equal to the 
minimum interpass temperature.

Interpass temperature (Ti): the temperature in a multi-run weld and 
adjacent parent metal immediately prior to the application of the next 
run. It is normally expressed as a maximum temperature.

Pre-heat maintenance temperature (Tm): the minimum temperature 
in the weld zone which shall be maintained if welding is interrupted.

Point of measurement

For material less than 50mm in thickness, the pre-heat temperature 
measurement shall normally be made on the surface of the workpiece 
facing the welder at a distance of A which is equal to 4 times the 
thickness of the workpiece.

When the workpiece thickness exceeds 50mm, the pre-heat 
temperature shall exist for a distance of at least 75mm. Where 
practical, the pre-heat temperature shall be measured on the face 
opposite to that being heated. Measurement should be taken once 
temperature equalization has been obtained. Two minutes should be 
allowed for each 25mm of parent material thickness for temperature 
equalization to take place.

Pre-heat temperature should be uniformly maintained from the weld 
joint to required distance away from the weld joint. See Figure 1 for a 
pictorial explanation.

Interpass temperature shall be made on the weld metal or on the 
immediately adjacent parent metal.

When to measure

Interpass temperature shall be measured immediately prior to passage 
of the arc. Welding may only begin if the interpass temperature has not 
been exceeded.  Pre-heat maintenance is monitored during the period 
of no welding. Welding may not begin if the pre-heat maintenance 
temperature has not been exceeded. The welding run may only be 
started if the temperature requirements as specified are greater than 
the pre-heat maintenance temperature and less than the interpass 
temperature. Welding does not need to be terminated when the parent 

material temperature is exceeded which will naturally occur. This is 
dealt with by the heat input specification of the welding procedure.

Figure 1 Distance between points of measurement

Test Equipment 

The equipment to be used for temperature measurement should be 
specified in the Welding Procedure Specification (WPS) and can be 
detailed as follows:
•	 Temperature	sensitive	material	(eg.	crayon	or	paint)	–	TS
•	 Contact	thermometer	–	CT
•	 Thermocouple	–	TE
•	 Optical	or	electrical	device	for	contactless	measurement	–	TB

All measurements shall be reported in °C.

Designation 

Designation as per the examples below should be detailed in test 
reports detailing the type of measurement, the requirement as well as 
the required equipment:

•	 Preheat	of	200°C	using	a	contact	thermometer
 –   Temperature: EN ISO 13916 – Tp 155 – CT

•	 Interpass	temperature	measured	multiple	times	as	210,	235,	250°C	
using a thermocouple

 –   Temperature: EN ISO 13916 – Ti 130/160 - TE     n

FOCUS ON STANDARDS 
ISO 13916 Welding – Guidance on the measurement of pre-
heating temperature, interpass temperature and pre-heat 
maintenance temperature
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Well-known pressure vessel manufacturer, 
Arlec Engineering Works, has been ISO 3834 
Part 2 certified by SAIW Certification. “We are 
delighted with this as ISO 3834 is the most 
important quality standard in our industry,” 
says Arlec’s national sales and new business 
development 
manager 
Shamain Pakiry.

She adds that 
Arlec has 
always strived 
to emulate 
global best 
practice in 
terms of safety 
and quality 
and to keep up 
with the rapid 
technology 
advancements 
in the industry. 
“We have 
always taken 
these very 
seriously and 
our 61 years 
of successful 
operation is 
testament to this,” she says.

Herman Potgieter, CEO SAIW Certification, 
says that the popularity of the ISO 3834 
Certification scheme is not a surprise. “It’s an 

official stamp of quality and professionalism 
and makes getting important business 
that much easier. Sometimes we know 
that we are performing well and think that 
this is sufficient. But in reality it’s not! We 
need to make big end users comfortable 

in the knowledge that an outside, objective 
agency has measured our performance and 
that it measures up to a globally accepted 
standard,” he says.

Potgieter adds that it is important for the 

industry to realise that ISO 3834 is not only 
for large companies. “There is a perception 
that only the very large fabricators should 
be concerned with ISO 3834. This is not true 
at all. Increasingly there is important work 
that the smaller operators could win if they 

had this objective stamp of 
approval. I strongly urge all 
fabricators, large or small, 
who want to improve their 
businesses to become 
certified,” he says. 

Pakiry says that she 
was impressed by the 
professionalism of SAIW 
Certification. “The process 
of the audit was thorough 
and it was very clear 
indeed that we were 
dealing with a world class 
organisation,” she says.

Arlec’s main business 
is the manufacture of 
pressure vessels and 
dished ends in carbon and 
stainless steel. They have 
been in business since 
1951 serving a variety of 

customers including Eskom Transnet. The 
company have also manufactured pressure 
vessels, air receivers and autoclaves for 
many  industry sectors such as the water, 
refrigerantion, glass and rubber industries.

ARLEC ISO 3834 Certified...

From Top Left  is Mr Roshen Gowrie  Q C Manager; Mr Dorrian Koma Works Co-coordinator; Mr Kaylesh Pakiry 
Draftsman; Mr Karuna Pakiry  M.D.  and Centre sitting down is  Mrs Shamain Pakiry  National Sales; New 
Business Development and Projects Manager.

l-r Gerard Nobin, Nicolas De Bruin, Richard Mitton of G&T Projects l-r: Colen Verster and Duncan Viljoen of EPF Projects

... and G&T Projects and EPF Projects too!
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During my visit to Areva, I also visited the 
Areva NETEC centre, which provides NDT 
services to industry and Eskom Koeberg is  
one of their key customers. The centre 
employs 330 people with 85 in Research  
and Development and 155 NDT agents, all  
of whom have been certified by COFREND  
(the French NDT personnel certification body).

NETEC has developed the MIS machine, 
which is inserted into the Reactor Pressure 
Vessel	with	a	number	of	inspection	tools	for	
automated in-service inspection of the vessel. 
Inspections are undertaken in accordance 
with the requirements of RSE-M and ASME 
codes, which define the necessary in-service 
inspection operations. 

The developments that NETEC are working 
on are the replacement of RT with UT and the 
replacement of PT with PTC (Photo Thermal 
Camera). This technology may replace MT, PT 
and even ECT (Eddy Current Testing) in some 
cases. The organisation is continually working 
on different probe designs in order to meet 
specific in-service conditions. One of the key 
competencies that this organisation has is 
the development of eddy-current probes for 
inspection of heat exchanger bundle tubes. 

An exciting development that NETEC is 
currently working on is Thermography 
and they see many opportunities for this 
technology, which can be used to accurately 

locate indications by using thermal imaging 
by having a camera 10cm to 2m away 
from the component being investigated, 
which can be up to 300°C in temperature. 
Therefore, inspections can be done quicker 
as the component does not need to be cooled 
down to room temperature for inspection 
as is required for conventional inspection 
techniques. Also, complex shapes can 

Going Nuclear ….
….. Part 2
IN THE LAST FUSION WE DESCRIBED SAIW EXECUTIVE DIRECTOR SEAN BLAKE’S VISIT TO THE AREVA’S HEAVY 
EQUIPMENT MANUFACTURING FACILITY IN CHALON/SAINT MARCEL, FRANCE. THIS WEEK WE LOOK AT HIS VISIT TO 
THEIR NON-DESTRUCTIVE EXAMINATION TECHNICAL CENTRE (NETEC)

be inspected with better resolution than 
conventional techniques. 

Thermography can also be utilised as 
an alternative to MT testing as has been 
demonstrated by the successful use of this 
technology	for	the	inspection	of	HVOF	coated	
pelton wheels. The thermography technology 
is based on a laser heating the surface of 
the component under investigation, cracks 
prevent the transmission of heat and the 
crack is then detected by the thermal camera. 
Examples were seen of this technology and 
the resolution was far superior to that obtained 
where Penetrant Testing was traditionally 
used. 

The entire visit to Areva was most worthwhile 
and if the talked-about nuclear programme is 
to become a reality in South Africa the local 
welding/NDT industry is going to have to up 
its game if it is to play a meaningful part. 
My intention is that the SAIW will drive the 
process required to ensure that our industry 
is ready.

Sean Blake

THE ENTIRE VISIT TO AREVA WAS MOST WORTHWHILE AND IF THE TALKED-ABOUT 

NUCLEAR PROGRAMME IS TO BECOME A REALITY IN SOUTH AFRICA THE LOCAL 

WELDING/NDT INDUSTRY IS GOING TO HAVE TO UP ITS GAME IF IT IS TO PLAY A 

MEANINGFUL PART. MY INTENTION IS THAT THE SAIW WILL DRIVE THE PROCESS 

REQUIRED TO ENSURE THAT OUR INDUSTRY IS READY
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The certification of learners at the SAIW is the raison dêtre of the organisation and it is very gratifying that more and more graduates are coming 
from the Western Cape. The institute is truly proud of what Liz Berry and her team has done in Cape Town and delighted that 2016 has produced 
so many excellent graduates who will now be able to embark on and/or improve upon their welding careers. We wish them all good luck!

Certification and graduation
CAPE TOWN  MAGIC

Welding Inspector Level 1 - centre Heinrich Rittels with distinction Senior Welding Inspector Level 2.  Curt August (centre) also achieved IWIP-S
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For the first time the SAIW Cape Town branch held an Annual Dinner where there was plenty of fun and laughter all-round. But the Annual Dinner 
concept is not only about having a good time, it is an opportunity for members, sponsors, staff, suppliers and all who are involved in the Cape 
Town branch to network and get to know each other a little better. Our first attempt was a great success and we look forward to next year.

Dinner and fun for all
CAPE TOWN  MAGIC
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JOB KNOWLEDGE 122
Non-destructive Examination (NDE) Part 1 Liquid 
Penetrant and Magnetic Particle Inspection

Fig. 1 Principles of LPI

Dye fluorescing

Fluorescent dye retained
om defect

Beam of fluorescent light

Developer 
sprayed on

Penetrant drawn 
out and staining 
developer

Penetrant 
drawin into
defect

Penetrant
Defect open to surface

Penetrant cleaned off
but retained in defect

In achieving high quality defect free welds there is no substitute 
for experienced and qualified welders and competent supervision. 
However, no matter how skilled the welder, during the process of 
depositing weld metal, imperfections of various types may be formed. 
It is therefore necessary to have methods of ensuring that the weld 
is of an acceptable quality, hence the development of a range of non-
destructive inspection techniques capable of both detecting and sizing 
buried and surface breaking imperfections, enabling a decision to be 
made regarding acceptance or otherwise.

Note that both the ISO specifications and the ASME codes differentiate 
between an ‘imperfection’ (ISO) or a ‘discontinuity’ (ASME) and a 
‘defect’. It is accepted that all welds contain features or imperfections 
but it is only when an imperfection exceeds the relevant acceptance 
standard does an imperfection become a defect – as ASME states “..... 
this term designates rejectability...”     
 
Liquid penetrant (LPI) and magnetic particle (MPI) inspection 
techniques are methods that supplement visual inspection, revealing 
defects such as fine cracks or micro-porosity that would be invisible or 
difficult to detect by the naked eye.  

LPI is a simple, cheap and easily portable inspection method that 
requires no equipment apart from spray cans. It can detect surface 
breaking imperfections only and relies on a coloured or fluorescent 
dye, sprayed on the surface and penetrating the imperfection. About 
15 minutes is generally specified to enable the dye to penetrate any 
very fine imperfections. After cleaning the excess the dye is drawn 
to the surface by spraying on a developer in the case of the colour 
contrast dye or exposing the surface to ultra-violet light in the case of 
a fluorescent dye, the imperfection being revealed by the dye staining 
the developer or fluorescing, as shown schematically in Fig. 1 and in 
Fig. 2, a liquation crack in an aluminium alloy.  
 
The fluorescent dye gives greater sensitivity than the colour contrast 
dye and does not require the use of a developer. It does however 
require the use of an ultra-violet light source and preferably a darkened 
room which makes it a less portable inspection method than the 
contrast dye technique. 
 
The dye used as a penetrant must be able to penetrate tight cracks but 
must not be capable of being removed from more open imperfections 
during the cleaning operation carried out prior to applying the 
developer.

Fig. 2 LPI test result – cracking in the HAZ of an aluminium alloy weld

                                                                                                       
Careful surface preparation and thorough cleaning of the item before 
applying the penetrant is important. Swabbing with or immersion of 
the item in a proprietary degreasant is generally sufficient – cleaning 
in an ultrasonic bath is the best method but can be used only for 
small portable components. Grinding or wire brushing, particularly of 
materials such as copper and aluminium alloys, should be avoided 
if possible as such cleaning methods can smear over imperfections, 
making them undetectable. If such is the case an acid etch may be 
required to remove the smeared metal and enable the dye to penetrate 
the imperfection.

Inspection in positions other than flat can be a problem but penetrants 
are available with a jelly like consistency that can be used in the 

NOTE THAT BOTH THE ISO SPECIFICATIONS AND THE ASME 

CODES DIFFERENTIATE BETWEEN AN ‘IMPERFECTION’ (ISO) OR 

A ‘DISCONTINUITY’ (ASME) AND A ‘DEFECT’. IT IS ACCEPTED 

THAT ALL WELDS CONTAIN FEATURES OR IMPERFECTIONS BUT 

IT IS ONLY WHEN AN IMPERFECTION EXCEEDS THE RELEVANT 

ACCEPTANCE STANDARD DOES AN IMPERFECTION BECOME 

A DEFECT – AS ASME STATES “..... THIS TERM DESIGNATES 

REJECTABILITY...”    
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vertical and overhead positions. It is possible to automate the process 
with small components loaded into baskets and processed on a 
conveyor line. Fluorescent dyes are better than contrast dyes in this 
application due to their greater sensitivity. 
 

Although a simple inspection process to use, interpretation can be a 
problem if the surface is naturally rough – coarsely ground or rough 
machined for example – or contains acceptable geometric features that 
trap the dye. Training of operatives to recognise genuine and spurious 
indications is therefore essential. Other limitations are that it can be 
used at room temperature only and it is not possible to indefinitely 
retest components as the imperfection becomes filled with dry dye. 
Health and safety may also be an issue with irritation of unprotected 
skin and fumes from some of the cleaning and solvent chemicals, 
particularly when the process is used in confined spaces.  
 
The process can however be used to inspect both ferrous and non-
ferrous metals, large areas can be examined very quickly and it can be 
used on components with complex geometry. 
 
Magnetic particle inspection (MPI) is also a simple-to-use inspection 
method but, as the name suggests, is limited in use to magnetic 
materials- in other words ferritic (NOT austenitic) steels. The basic 
principle is that the component is magnetised, producing a flux within 
the metal as shown in Fig 3 An imperfection is non-magnetic and 
therefore cuts the lines of flux producing a leakage field around the 
imperfection –a localised “magnet”. A magnetic powder sprayed or 
dusted onto the surface will be attracted to this “magnet” forming 
a line of powder. The strength of the magnetising current should be 
specified in a written examination procedure and the adequacy of the 
magnetic field verified by the equipment being capable of lifting a 
specified weight.  

Fig. 3 Principles of MPI

NO DEFECT
PRESENT

DEFECT
PRESENT

Leakage
Field

Conventionally the item to be inspected is spray painted with a thin 
coat of rapid drying white paint, the magnetic field is applied and 

a black magnetic ink is sprayed onto the surface, forming a black 
indication against the white background. The maximum imperfection 
sensitivity is when the imperfection cuts the magnetic flux at 90O. In 
order that both longitudinal and transverse oriented imperfections are 
detected, examination of a weld must therefore be carried out with the 
magnet applied twice at 90O along and across the weld.   
 
Magnetisation may be by prods, electromagnetic yokes as shown in  
Fig 4, or permanent magnets. Inspection by the use of prods supplied 
with high amperage low voltage alternating or direct current is often 
used in the workshop, the local magnetisation being achieved by two 
prods connected to a transformer or transformer/rectifier. The prods are 
pressed onto the metal surface, a trigger pulled to initiate a current in 
the component and the magnetic ink applied. This is generally a two-
man operation. Care must be taken not to initiate the current before 
the prods are in firm contact with the surface as arcing between the 
prod tips and the component can occur, resulting in a feature similar to 
a welding arc strike. The use of rectified half wave single phase direct 
current has an advantage over alternating current and the yoke in that 
the process is capable of detecting imperfections up to perhaps 1mm 
below the surface, depending on their size and orientation. 

Fig. 4 MPI using an AC yoke
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The yoke method, illustrated in Fig 4, has several advantages over 
the prod method. The equipment is relatively small and lightweight; 
can be battery powered and is readily portable, making it ideal for site 
inspection. The yoke can be operated in one hand and the magnetic 
ink sprayed on from the other making this a one-man operation. In 
addition, no electrical current is transferred into the component. 
 
Spurious indications can be produced where there is a difference 
in magnetic properties within the joint, perhaps in the HAZ where it 
may be mistaken for unacceptable undercut. Two metals of different 
magnetic characteristics when joined together can give a well-defined 
indication suggesting the presence of a crack – a careful dressing 
of the surface followed by LPI is helpful in deciding whether or not 
the indication is genuine. Ferritic/austenitic dissimilar metal joints 
cannot be MPI’d. Residual magnetism can also cause problems in 
interpretation. As with LPI rough uneven surfaces may also give rise to 
spurious indications.  
 
Neither technique gives a permanent record of the inspection but 
where this is necessary photographs of the affected area are very 
useful. Conveniently positioned reference markers and a scale are 
helpful for the accurate recording of the size and position of indications, 
particularly if repairs are required. It is also possible to transfer the 
indication onto transparent sticky tape by carefully pressing the tape 
onto the surface and then applying this to a sheet of white paper.

This article was written by Gene Mathers.

CONVENTIONALLY THE ITEM TO BE INSPECTED IS SPRAY 

PAINTED WITH A THIN COAT OF RAPID DRYING WHITE 

PAINT, THE MAGNETIC FIELD IS APPLIED AND A BLACK 

MAGNETIC INK IS SPRAYED ONTO THE SURFACE, FORMING 

A BLACK INDICATION AGAINST THE WHITE BACKGROUND. 

THE MAXIMUM IMPERFECTION SENSITIVITY IS WHEN THE 

IMPERFECTION CUTS THE MAGNETIC FLUX AT 90O. IN ORDER 

THAT BOTH LONGITUDINAL AND TRANSVERSE ORIENTED 

IMPERFECTIONS ARE DETECTED, EXAMINATION OF A WELD 

MUST THEREFORE BE CARRIED OUT WITH THE MAGNET 

APPLIED TWICE AT 90O ALONG AND ACROSS THE WELD.  
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SAQCC-NDT 
CERTIFICATES

Liquid Penetrant 
Testing Level One
Cronje DJH
Esterhuizen W
Loots JGI
Mampuru LM
Mbiza L
Motluong MP
Nyawuza SLE

Liquid Penetrant 
Testing Level Two
Hendricks I
Jordaan WH
KushambaI J
Lombard B
Mahlangu WT
Montsho LL
Reddy D
Roux JJ
Snell GGC
Wessels W 

Liquid Penetrant 
Testing Level Three
None 

Magnetic Particle 
Testing Level One 
Mbiza LM
Ngomane N

Magnetic Particle 
Testing Level Two
de Jager MJ
Montsho LL

Magnetic Particle 
Testing Level Three
None 

Ultrasonic Testing 
Level One
Grobler PS
Nguqu L
Nkosi SH
Nxumalo TB 

Ultrasonic Testing 
Level Two
None 

Ultrasonic Testing 
Level Three
None 

Ultrasonic Testing 
Wall Thickness
Djiendeu PM
Kok RRD
Rufu I
Sithole ML

Radiographic Testing 
Level One
Mafiri HK

Skosana MP

Radiographic Testing 
Level Two
Jordaan DM

Radiographic Testing 
Level Three
None 

Radiographic 
Interpreters
Barnard AR 

Visual Testing Level 
One
None 

Visual Testing Level 
Two
None
 

Students that passed 
the Basics of Welding 
Quality Control

Aboo MR
Binneman G
Botha WR
East S
Hitge C
Knipe KS
Maake NN
Malepa PS
Mbonani TM
More LM
Musekwa CC
Myburgh A
Mzoyi N
Ndluvo N
Pillay TC
Polakie J
Schlebusch ID
Swartz NJ
Tafira P
van den Heever GD

Students that passed 
the Welding Inspectors 
Level One & Two

Inspectors Level One
Adam S
Adams Z
Ajodah A
Blauuw A
Booyse B
Botha WR
Botlitho DJ
Buys J
Chateau WM
Chibi SD
Chikwature H
Choene MA
Choene MA
Coetzee D
Coetzee JP
Crowie CW
Davids CR

Davids TN
de Beer E
de Jager CP
Denysschen HJ
Dinha D
Fernandes LJ
Fielicano RB
Firmstone NC
Fourie WA
Fynn CJJ
Gerber SDD
Gibbon R
Green NB
Grobler JC
Grose C
Gumede NN
Gunkel B
Herbst KR
Hough NJ
James AD
Jordaan P
Kallee R
Kell DB
Kgole LJ
Khan AK
Khanyi SC
Khumalo	MMV
Khumalo SF
Khunedi L
Khuzwayo MB
Koopman CA
Kotze G
Kruger C
Kubheka PE
Labiistour ED
Lourens PJ
Lumbu	MV
Mabece LP
Maddocks Sercic F
Madida S
Madonsela SC
Magagula TJ
Mahlangu SB
Malanga G
Malatji F
Manasoe TG
Maphangela NNN
Masango	VN
Mashele AC
Maswanganye GG
Matseba TG
Mbundwini MI
Mdluli SS
Meth TT
Mhlanga WW
Moeti TW
Mofokeng ME
Mofokeng TA
Moleleki NM
Molimo T
Molokwane NL
Momple WE
Moyo N
Muthathi
MW Khan MW
Ndutu LA
Ngubane MB
Nhlaop LNL
Nkosi T
Nkwe RM

Nntuli S
Ntsako L
Ntshalinshal SF
Nzimande SF
Ogle KKB
Ogle OL 
Olien R
Paideya K
Petersen EA
Pienaar FDW
Raganya MS
Rakgalakane TP
Rakhivhani FO
Raman S
Rapetsoa A
Rapotu ML
Rassie CW
Razak MS
Rittels HA
Royeppen S
Ruiters AC
Schutte W
Sekatane H
Semono CC
Senekal S
Shabangu SS
Shepherd M
Sibanda R
Sibiya MA
Sing NK
Singh C
Smit J
Smuts SJN
Sofute NC
Sontaba AC
Starck D
Steyl GR
Strydom WH
Thutlwa BG
Tjandero LO
Tsotsetsi TE
Tyebi N
van der Merwe AM
van Wyk PC
Waggie MD
Williamson CC
Woodford KT
Zulu SO

Inspectors Level Two
Adams EE
Baloyi NC
Bannister MA
Base MM
Bezuidenhout L
Botha FC
Boshielo ML
Bosman S
Botha MPS
Bowman WD
Clarke AJ
Clayton AS
Coleman LA
Conradie WF
Consley M
Dladla
Erasmus HL
Farais GO
Fredericks RB
George RH

Gielink EDMD
Gininda MI
Jali LK
Joharie T
Joubert DM
Joubert JP
Kapp SC
Khanye	VT
Khanyile MB
Killian SF
Kola MF
Kotze I
le Roux A
le Roux JI
Leach van Wyk NW
Loftus RL
Mabula MP
Mabuya SA
Magagula NS
Maharaj MA
Mahlangu HM
Mahlangu SP
Makayiya W
Mans W
Mathepe KD
Matjiu LG
Matuludi TPL
Mchunu SH
Mcunu TE
Meso MW
Meyer CL
Meyer FA
Meyer WN
Moelich G
Mofati A
Mogofe MP
Mokau MP
Mokoena GM
Mokoni JK
Morton WD
Motsumi SR
Mthembu B
Mtobeni SS
Mtsweni	SV
Mudzusi EI
Naidu K
Ndabezitha MS
Ndyibithi TL
Neluvhola T
Nkhwazi EC
Nkosi NA
Nkosi	VH
Ntshangase BC
Nyakale TR
Olivier RJ
Oosthuizen C
Orapeleng M
Parker CGW
Parker RA
Parwauya T
Peters E
Peterson MAP
Phakoago TA
Pillay D
Pyoos AW
Randera A
Rossow PA
Sayid MH
Sebopela ME
Sewsunker A

Shabangu MP
Sibanyone TCM
Sithole HS
Stephanus NM
Stevens CM
Tlou MGP
van der Byl GC
van der Linde JMM
van Rooyen F
van Wyk JC
van Wyk Q
Venter	JA
Venter	PA
Vorster	RHG
Wagner LC 
Wepener BBK
Whitlock R
Zulu MK

ASME Codes of 
Manufacture
Aalders MD
de la Guerre PL
Fransman WC
Scholtz BJ
Schwim FK
Smit DP
Swart P
Vicente	FM

Painting Inspectors
Aalders MD
Check TB
Clarke WJ
du Plessis P
Joubert E 
Madlaldla DJ
Mahlangu N
Mnguni PS
Moodley D
Ncube M
Odendaal J
Sebesho MM
Sethole L

Heat Treatment
Coetzee W
Mavulule NS

Certified Students

Boilers
None 

Pressure Vessels
Arends J
Dayal K 
Nkosi SA 
Pienaar D
van Zyl M

IPE
Golbahram R 
Kleynhans JG
Lloyd J
Masina BA 
Mitchell DA
Okafor H
Shaw C 

CONGRATULATIONS TO THE PEOPLE BELOW WHO RECENTLY ACHIEVED QUALIFICATION AND CERTIFICATION.

Qualification and Certification
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F: How did you get into NDT?

KC: While serving in the South African Air Force (SAAF), our Officer 
Commanding informed us that our armament section was going to be de-
commissioned. I chose to go to the NDT section as I did not want to leave 
Pretoria. We had also been told that the chances of finding employment 
outside of the SAAF were greater if one had NDT experience. It didn’t take 
long for me to accept this new line of work and really become interested 
in it.  I also soon realised - during my first Sasol Secunda shutdown - that 
proper welding isn’t simply just putting down metal. It takes finesse and 
attention to detail and this stimulated my interest even more.

F: What do you do currently?

KC: Well, besides performing NDT inspections, I provide Level 3 consulting 
services and have recently opened an NDT Experiential Learning centre 
where technicians can gain work experience under simulated site 
conditions and learn good NDT habits.

I am also the President of SAINT, which I joined in 2008. I was elected to 
Council in 2009, served as temporary President for two years and was 
recently elected President again for another two years.

F: What do you think of the standard of NDT in South Africa?

KC: I think that the standard of NDT varies between pockets of brilliance 
and, on the other side, sub-standard work. There are quite a few people 
who are really dedicated and enjoy their work with some, unfortunately, 
being quite laissez faire about it and don’t really seem to care about 
making a difference. 

F: Can you comment on the role the SAIW is playing in NDT in this 
country?

KC: The SAIW is playing is an important role along with all of the relevant 
training schools. The strong relationship we have with the SAIW and these 
other training organisations and our ability to work together is proving to be 
very advantageous in improving the quality of NDT in South Africa.

F: What in general are the prospects for the NDT industry in 
South Africa?

KC: The prospects for the SA NDT industry are uncertain, in my 
opinion. Large build projects such as Medupi and Kusile are 
close to midway and any new projects of such a scale are as yet 
undetermined. The proposed new nuclear plant, if built mainly with 
local professionals and not purchased ‘off the shelf’, should provide 
a lot of engineering-related work. But this seems a long way off in 
any event.

The rail and renewable energy industries are showing growth 
with some projects requiring a lot of inspection while others, 
needing less. So, all in all, the NDT industry depends on economic 
growth and, most importantly, the implementation of the National 
Development Plan which has not happened as it should have.

F: What do you think needs to happen overall to improve 
standards in the NDT industry in this country?

KC: We need to become more productive and all NDT technicians 
need to accept that their career is actually a calling and not just a 
job. The technicians, management and company owners also need 
to resist all temptation to produce shoddy work and must become 
more resilient to the hardships that are encountered. Forward, 
positive thinking and a move away from using the excuse ‘but 
we’ve always done it this way’ must become more prevalent, with 
an underlying commitment to help and empower others to become 
better technicians, being the norm. 

Also, we must always provide an explanation to welders and 
support staff about the reasons for NDT and specifically the reason 
for rejecting a weld. It is important to build up a welder’s skill and 
confidence rather than just marking a defect, walking away only to 
return after the repairs. We have to act on the understanding that 
we all need each other in this business!   n

KEITH CAIN
IN OUR SERIES OF PROFILES ON PEOPLE WHO HAVE MADE A DIFFERENCE TO THE WELDING/NDT 
INDUSTRY AND THE SAIW, WE TALK TO KEITH CAIN, PRESIDENT OF THE SOUTH AFRICAN INSTITUTE 
OF NON-DESTRUCTIVE TESTING (SAINT). BORN IN 1968 IN CHOLO, MALAWI, KEITH MATRICULATED IN 
1984 AT HIGHVELD PARK HIGH SCHOOL IN EVANDER, MPUMALANGA AND THEN ACQUIRED AN NTC4 
CERTIFICATE FROM VERWOEDBURG TECHNICAL COLLEGE, PRETORIA.

SHORTLY AFTER LEAVING HIGH SCHOOL KEITH JOINED THE SAAF AND QUALIFIED AS AN ARMAMENT 
FITTER IN 1988. AFTER STARTING THE NEW CHAPTER IN HIS CAREER WITH NDT IN 1999, HE OPENED 
AN NDT INSPECTION COMPANY IN 2004 AND RESIGNED FROM THE SAAF IN 2006.

KEITH HAS BEEN MARRIED TO ANNATJIE FOR 26 YEARS AND IS THE PROUD FATHER OF TWO 
TEENAGE BOYS, ALEX AND DEAN. HE LIKES READING AND WATCHING MOVIES.

SPOTLIGHT
In the
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Gold Medal Award

Previous SAIW executive director, Jim Guild, has won the SAIW’s 
prestigious Gold Medal Award for 2016. His is one of the most 
deserved Gold Medals in the Institute’s history as this highly successful 

organisation owes its current status and achievements almost entirely 
to his inimitable, charismatic and professional management.

When he took office in 2000, the SAIW was really a very small 
organisation with no international recognition of its courses. It was 
struggling financially and was fully reliant on sponsorship for its 
income.  When Jim left in 2015 not only had it become the leading 
welding training organisation on the African continent with its courses 
recognised internationally, but  it had also become self-sufficient 
financially mainly through the doubling of its training population.  

Current executive director, Sean Blake, says that Jim’s achievements were 
based on sheer hard work and his professional work management style. He 
is well known in many circles both locally and internationally including at 
the International Institute of Welding (IIW) where he was chair of IAB Group 
B from 2004 to 2011 and Chairman of IAB from 2015 to present.

“Jim thoroughly deserves the Gold Medal Award and we can sincerely 
thank him for what he has accomplished at the SAIW,” says Blake.

Jim was also given Honorary Life Membership of the SAIW.

              Jim Guild wins Gold Medal Award …      …. and all the other winners

Gold Medal winner – Jim Guild

Honorary Life Member – Louis Breckenridge Honorary Life Member – John McLeish Phil Santilhano Memorial Award – Berita Blaauw

We have come to the end of another year! 
Time flies when you’re having fun!  Seriously 
though, 2016 has been a challenging year. We 
have had social and political unrest coupled 
with low economic activity driven by low oil 
and commodity prices. 

But, despite the difficult economic situation 
the SAIW finds itself in, our accomplishments 
have been outstanding! We continue to issue 
internationally recognised qualifications and 
over the past two years - we have presented 
38 International Welding Engineer diplomas in 
collaboration with our academic partners, Wits 
and the University of Pretoria; 39 International 
Welding Technologist diplomas; 631 SAIW 
Welding Inspector Level 1 diplomas; 353 SAIW 
Welding Inspector Level 2 diplomas and 393 
International Welder diplomas. 

We have provided valuable training 
opportunities out of the SAIW Foundation. 
We recently completed the training of our 

four Foundation students on the International 
Welder programme. We currently have two 
students undertaking the Welding Technologist 
course with funding provided by the 
Foundation.

We have also developed a new, exciting 
welding competition known as the SAIW 
Welding Challenge comprising the Youth 
Welding Challenge and the Senior Welding 
Challenge and the first edition of the Challenge 
was very successfully held at our JHB 
premises on November 25th. (more of this on 
page 1)

Our Material Testing Laboratory is going from 
strength to strength and earlier this year 
obtained ISO 17025 accreditation from SANAS. 
The laboratory can offer a full range of tests 
specifically designed to evaluate welds. The 
laboratory is equipped with modern state-of-
the-art equipment and is run by well qualified 
and experienced personnel.

Year-end message from Executive Director
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              Jim Guild wins Gold Medal Award …      …. and all the other winners
SAIW President’s Award for NDT

The President’s award recognises the top NDT student on Institute 
courses. This year the winner is Wessels Vermeulen for achieving 
distinctions in Magnetic Particle Testing Level 1 and Level 2, Liquid 
Penetrant Testing Level 1 and Level 2, and Ultrasonic Testing Wall 
Thickness methods.    

Honorary Life Membership

This award goes to any individual who has made an outstanding 
contribution to the industry or to the Institute and who, in the Board’s 
opinion, is worthy of such membership.

This year’s recipients were: Louis Breckenridge, John McLeish and 
Jim Guild.

Phil Santilhano Memorial Award 

This award is presented to the best student on the Institute’s courses 
in Welding Supervision and Inspection. The award is made in the name 

of Phil Santilhano who was one of South Africa’s leading welding 
technologists and became the Institute’s first full time employee when 
he was appointed Technical Director in 1977.

This year’s winner is Berita Blaauw who achieved distinctions in 
Welding Inspectors Level 1 and Level 2. 

Harvey Shacklock Gold Medal Award: 

This award is made to the author of the best technical paper 
presented at an Institute event in the name of Harvey Shacklock who  
was the Managing Director of BOC (British Oxygen Company) now 
Afrox and was instrumental in founding the Southern African Institute 
of Welding.

This year’s winner is Prof Pieter Pistorius for his presentation 
“Repair Welding of Carbon Steel Pipe that has Experienced Partial 
Graphitization during elevated Temperature Service”. The paper 
was co-authored by Kristian Kruger and Charl Orsmond and was 
presented at the IIW Annual Assembly and Technical Conference in 
Melbourne, Australia in 2016.

SAIW President’s Award for NDT – Wessels Vermeulen Harvey Shacklock Award – Prof Pieter Pistorius Harvey Shacklock Award (co-author) – Charl Orsmond

Our ISO 3834 Manufacturer Certification 
Scheme continues to go from strength to 
strength. SAIW started the scheme late in 
2007 with the support of industry and I am 
pleased to report that we now have 106 
certified companies on the register. 

Our NDT department continues to excel. 
Earlier this year, the SAQCC NDT Qualification 
and Certification scheme was registered 
under Schedule 2 of the ICNDT Mutual 
Recognition Agreement. This gives our 
SAQCC NDT scheme international recognition 
and puts it on a par with other schemes 

around the world such as the British Institute 
of Non-Destructive Testing PCN scheme. 
South African NDT qualifications can now 
be internationally recognised which will be 
of great benefit to the South African NDT 
industry and its personnel. 

SAIW also sent a delegation to the World 
Conference on Non-Destructive Testing which 
took place in Munich earlier this year. Four 
technical presentations were made by SAIW 
staff for which we received positive feedback. 
Harold Jansen has also been appointed as 
Chairman of the International Certification 

Executive Council which further entrenches 
our position in the international NDT 
community.

SAIW is also well represented in IIW where we 
make a significant contribution to this global 
organisation. An SAIW delegation recently 
attended the Annual Assembly which was 
held in Melbourne this past July. Jim Guild 
continues to represent SAIW and South Africa 
in his role as chairman of the International 
Authorization Board. We are also working 
on bringing more IIW qualification and 
certification programmes to South Africa to 
further benefit our industry and the people of 
our rainbow nation.

We have also established a Thermal Spray 
Association and we look forward to this 
association growing and making a significant 
impact on industry.  

At the beginning of this year, we began 
operations at a permanent purpose-built 

Continued on page 16

WE HAVE EXTENDED OUR MANUFACTURER CERTIFICATION SCHEME INTO THE 

RAILWAY SECTOR AND WE ARE NOW PARTNERING WITH GSI-SLV, OUR GERMAN 

COLLEAGUES, TO OFFER EN15085 CERTIFICATION FOR THE SOUTH AFRICAN MARKET. 

TO DATE THE GERMANS HAVE VISITED SOUTH AFRICA THREE TIMES TO UNDERTAKE 

AUDITS AND WE NOW HAVE THREE COMPANIES THAT HAVE ACHIEVED THIS 

CERTIFICATION. 
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JOHANNESBURG (HEAD OFFICE)
Membership Services Secretary: Rencia Grundlingh
Southern African Institute of Welding
52 Western Boulevard off Main Reef Road
City West, Johannesburg
P O Box 527, Crown Mines, 2025
Tel: +27 (0)11 298 2100
Fax: +27 (0)11 836 4132
E-mail: rencia.grundlingh@saiw.co.za

CAPE TOWN
Western Cape Representative: Liz Berry
Unit 38 Milpark Centre, Ixia Street
Milnerton
PO	Box	179,	Table	View,	7439
Tel: +27 (0)21 555 2535
Fax: +27 (0)21 555 2517
Mobile: +27 (0)84 446 0629
E-mail: liz.berry@saiw.co.za            

DURBAN
40 Essex Terrace
Westville, Durban
Tel: +27 (0)87 351 6568
E-mail: elizabeth.shole@saiw.co.za  

SAIW NOTICE BOARD

Year-end message from Executive Director
facility in Durban. We have two permanent 
staff manning the facility and can offer a 
wide array of courses at the facility including 
NDT training. 

We have recently finished an office 
reconfiguration project at our Johannesburg 
head office. This has created a customer 
service centre at the front of our building 
along with our administration staff. We have 
also built a new library which offers access 

to a wide range of standards for the benefit 
of our members. We have also been able to 
bring SAIW Certification into its own facility 
which will improve its independence and 
impartiality. An additional classroom and 
extra office space has been added as a 
result of this project.

A tough year?  Yes! But an outstanding 
achievement by the SAIW and all its 
dedicated, hard-working personnel. I thank 

you all, and all our sponsors and industry 
supporters, for your outstanding support and 
effort.

I wish you all a peaceful and happy festive 
season and look forward to an even better 
2017!

– Sean Blake

Continued from page 9

Welcome Kimber-leigh
Welcome to Kimber-leigh van der Merwe  
who is the new Certification Administrator. 
Kimber-leigh hails from Durban where she 
worked at Elgin Engineering and served  on 
the SAIW KZN Committee.  She says she 
wanted ‘a change in scenery’ and decided  
to come to the ‘big city lights’. We wish 
Kimber-leigh good luck in her move and in  
her work at the Institute.

Thank You Envirox Nederman
Envirox Nederman have donated to the 
SAIW their well-known fume extractor. 
Sean Blake, SAIW Executive Director 
says that the SAIW benefits greatly 
from the generosity of sponsors such 
as Envirox Nederman and thanks them 
most sincerely for the fume extraction 
equipment which will certainly help to 
protect the workshop environment.

l-r JP Weideman and Anton Hertenberger from Envirox Nederman hand over fume extractor to Sean Blake

Welding Instructor Willie Williams putting the fume 
extractor to good use


