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SAIW Member profile: Efficient EngineeringSAIW: Visual testing 

“Visual Testing is now being 
taken on as the ideal start-
ing point for NDT inspection 

programmes. In the past, many profes-
sionals did not formally recognise VT as 
an inspection method at all, arguing that 
a visual check should always be followed 
by Penetrant (PT) or Magnetic (MT) Test-
ing methods,” says Digby.

“There are formal VT qualifications 
and these are accepted and referenced 
by ISO 9712: Non-destructive testing – 
Qualification and certification of NDT 
personnel,” he continues, adding that 
SAIW now offers VT qualifications at 
Level 1, Level 2 and Level 3. 

“VT is the first line of defence for any 
non-destructive inspection testing pro-
gramme. Generally speaking, if a weld is 
regular, the right size and clean, and the 
welder has obviously taken care to avoid 
or remove any slag or spatter, there is a 
much better chance that the weld qual-
ity will be acceptable,” Digby notes

Since 85% of all weld flaws can be 
visually detected on the surface, Digby 
says that considerable amounts of NDT 
testing requirements are surface-based. 
“Any good NDT testing programme 
should start with surface techniques and 
VT is one of the easiest of these to access, 
since it requires relatively simple tools 
such as magnifying glasses, torches and 
lights, reflectors and, most critically, an 
inspectors eyes that are tuned to detect 
all types of surface flaws,” he says. 

“Surface breaking flaws are much 
more dangerous than embedded flaws,” 
Digby explains. “If you look at the frac-
ture mechanics calculations of a surface 
breaking flaw, they always pose a bigger 
risk because of the higher stresses at the 
surface of the material, which become 
concentrated at the tips of a surface 
breaking crack or flaw.

“Flaws in the body of a material 
are usually exposed to less stress and 
crack propagation is likely to be slower. 
But it is important to separate embed-
ded flaws into volumetric flaws such 
as slag inclusions and porosity, which 
may be less dangerous, and planar 

SAIW’s NDT Training Manager Mark Digby 
talks to African Fusion about the increasingly 
important role of Visual Testing (VT) and its 
place as an NDT method in own right. 

Above: VT used 
for plant 

inspection and 
maintenance 
involves using 
human senses 
such as vision 
and hearing 

mostly with 
non-specialised 

inspection 
equipment.

Borescopes can 
be used to look inside 
tubes and these can be 
manipulated to enable 
the penetration seam of a 
weld to be thoroughly examined.

Visual Testing: the first line  of defence

VT is one of the easiest of these to access, 
since it requires relatively simple tools 

such as magnifying glasses, torches and 
lights, reflectors and, most critically, 

the trained eyes of a good 
inspector.

flaws – cracks, lack of fusion or lack of 
penetration – which are very danger-
ous,” he warns. 

“So when doing NDT, we never 
simply conduct surface or volumetric 
testing, we conduct both. Starting 
with the surface inspection and then, 
once that is cleared, we look 
for volumetric/embedded 
flaws using a method 
such as ultrasonics or 
radiographic test-
ing (UT or RT),” 
he notes adding, 
“but the most 
dangerous of all 
welding flaws 
are planar de-
fects that break 
the surface, and 
the presence of these 
can almost always be 
detected using one of the 
surface techniques, VT, PT or MT.” 

SAIW’s VT training courses deal with 
the method on an equal footing to any 
other NDT qualification on offer. “We 
train candidates how to conduct VT 
thoroughly and systematically: using 
the appropriate tools; drawing sketches 
and/or taking photographs using high 
resolutions cameras, video cameras 
or borescopes; and keeping accurate 
records. These days the resolution of 
cameras is excellent and very short fo-
cal distances are possible. Borescopes 
can be used to look inside tubes and 
these can be manipulated to enable 
the penetration seam of a weld to be 
thoroughly examined, for example,” 
Digby notes.

“Equipment originally developed 
for the medical industry has been used 
for years to look into turbines to check 
blades and even for retrieval inspection, 
to make sure no spanners or welding 
helmets or welding rods have been left 
inside the internal structures of boilers 
or turbines,” he adds.

Describing ongoing NDT training 
being conducted for Transnet Engineer-
ing’s Durban-based manufacturing 

facility, Digby says that 
Transnet has embarked on a 

large local manufacturing programme 
to build locomotives for South Africa’s 
freight rail services: 1 064 new electric 
and diesel locomotives have been 
ordered and all but 70 are going to be 
assembled by Transnet Engineering’s 
facilities in Pretoria and Durban. 

When preparing for fabrication, 
Transnet discovered that it was short 
of trained NDT personnel, particu-
larly those meeting the requirements 
of ISO  9712. All the locomotives being 
built have to conform to ISO 15085 re-
quirements for the fabrication of railway 
vehicles and components. 

Transnet did have some NDT people 
that were qualified according to the 
ASNT NDT scheme, but following the 
SAIW-organised ISO 15085 audit by 
representatives of GSI-SLV in Germany, it 
became apparent that ISO 9712 qualifi-
cations were required in order to comply 
with ISO 15085.

“This led to Transnet Engineering 
approaching SAIW to develop a full 
ISO  9712 training course to upskill its 
personnel. From October 2015 and as re-
cently as June 2017, we have conducted 

SAINT’s Golden NDT Conference
SAINT, the South African Institute of Non-
Destructive testing, is celebrating its 50th 
anniversary next year. “To commemorate 
this auspicious occasion, we are hosting 
a very different kind of NDT Conference,” 
says Harold Jansen, the NDT Insitute’s 
vice president.

“What do I mean by very different? 
Well, how often have you sat in a techni-
cal presentation and wondered what the 
presenter is talking about? He lost you 
at the first mention of ‘magnetic dipole’ 
and turned your attention to playing 
ceiling Tetris.

“During SAINT’s Golden Conference, 
we are aiming to attract as much atten-

tion and support as possible by Keeping 
It Simple, Super NDT Colleague – KISS,” 
he says.

By following the ‘KISS’ approach, 
SAINT is encouraging application-
based presentations, practical dem-
onstrations and hands-on technical 
experiments to take centre stage at 
this unique event. “There will also be 
something special for the DYI gurus. We 
are aiming to engage school learners, 
NDT technicians at all levels and all 
round curious individuals to sit through 
30 minute sessions without having to 
count the number of ceiling panels 
or trying to balance their heads while 

their eyes glaze,” Jansen adds.
SAINT also believes that keeping 

it formal can be interesting and fun. 
“World renowned plenary speakers such 
as the chairman of ICNDT SK Babu and 
the ASNT Africa Chair will give us insight 
into the global NDT industry, which will 
be followed by an exciting technical pro-
gramme topped off with a celebrity filled 
Gala event.

‘What celebrities’ you might ask, well, 
we are talking about the most important 
individuals within NDT today, namely 
you!” Jansen concludes.

The SAINT Conference will be held on 
February 7 and 8, 2018 at the Accolades 
Conference Centre in Midrand, Johan-
nesburg. www.ndtgoldconference.co.za

VT, PT, MT and UT courses at Level 1 as 
well as VT and MT Level 2 training at 
our Durban-based branch – and addi-
tional PT Level 2 and UT Level 2 training 
courses are still to be delivered in the 
New Year,” says Digby.

He adds that both NDT inspectors 
and welding operators are being trained, 
“the idea being that while welders can’t 
officially test their own welds, if quali-
fied in a NDT method such as VT, they 
can test the welds of their colleagues. 
VT training also helps welders to assess 
the finished quality of their own welding, 
so that any obvious issues can picked up 
immediately before official ND testing 
begins,” he suggests.

According to Digby, the results have 
been good. “Transnet’s Durban fabrica-
tion facility is now in a position to for-
mally apply for ISO 9712 certifications 
for all of its NDT-trained personnel and 

this has enabled the facility to bring its 
NDT work back in-house,” he says.

Describing how NDT training, quali-
fications and certification works, Digby 
says that candidates need to do training 
courses for every method at every level. 
“Following each course, candidates 
write an exam and those that pass are 
awarded a qualification in that method 
and level. This enables them to get jobs 
in industry working within a mentorship 
programme. After gaining the experi-
ence required by the ISO 9712, the can-
didate can then apply for certification 
from an accredited body, such as SAIW 
Certification. 

“After completing Visual and Pen-
etrant testing at Level 1, for example, 
only one month practical experience 
is required, but this varies depending 
on the complexity of the method. For 
UT 1, for example, nine months expe-
rience is required before a qualified 
NDT Inspector can be certified in the 

method,” Digby tells African Fusion.
In addition to the inclusion of Visual 

Testing in Transnet Engineering’s NDT 
personnel development programme, 
VT 1 has been introduced into the Sasol-
sponsored programme since 2016. 
“This programme for young people was 
started in 2007 with Group A and we are 
now training Group G. Many of the past 
people SAIW has trained are now estab-
lished inspectors or AIAs working on 
plants all over the country,” Digby says.

“By investing in training for local 
people, the teams on the ground are 
strengthened for the long term thus 
avoiding bringing in inspectors in from 
overseas. And like all of SAIW courses 
now, the NDT courses we offer, including 
the new VT course, are internationally 
accredited, either through the IIW or, in 
the case of NDT, through ISO 9712, which 
means that certificated personnel trained 
in South Africa can get jobs anywhere in 
the world.” he concludes.


