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⎪ Computer-aided engineering ⎪

O
pening his talk Anderson high-
lighted some of the key points 
made by the speakers on Day 1, 
many of which were transfor-

mation focused: from the Denel COO, who 
spoke about transformation, innovation and 
Industry 4.0; the DoD Secretary about doing 
things differently so as to manage reduced 
budgets; and from Armscor about defence 
as an industry multiplier, particularly with 
respect to local procurement, manufacturing 
and exports.

Local manufacturing; collaborative proj-
ects; predictive analytics; the application of 
commercial technologies; the need to remain 
nimble in the light of emerging threats; the 
explosive growth of UAVs; and rapid, radical 
and disruptive change in the defence indus-
try also featured prominently. “I am going to 
talk about how I see technology as an enabler 
for overcoming some of the issues currently 
facing our defence industry,” says Anderson.

“Historically, technology and defence have 
had a long relationship,” he continues, show-
ing some of Leonardo da Vinci’s “magnificent 
drawings from many hundreds of years ago.”

But design technology has changed sig-
nificantly: from the very artistic drawings of 
Leonardo da Vinci, to detailed formal ortho-
graphic drawings, and on to 3D CAD models 

On Friday September 29, Charles Anderson of 
productONE delivered a presentation at the Aerospace, 
Marine and Defence (AMD) conference at the CSIR, in 
which he highlighted the role of technology as a vehicle 
of transformation for the defence sector. MechChem 
Africa reports

Via a product-specific PTC ThingMark, a comprehensive set of augmented reality instructions can be made 
available to engineers and technicians to help them perform complex inspection and maintenance tasks.

Above: productONE demonstrates an online monitoring system installed at a 
microbrewery in Heidelberg. The temperature history of the fermentation tanks is 
being collected and compared to ambient temperature in order to optimise brewing 
conditions and improve the efficiency of the chilling systems.

Left: Data from the pumping system is being continuously collected and uploaded for 
visualisation on any Internet-connected display unit.

The convergence of PLM  and the IIoT

created using design software packages. 
“Today, PLM packages are typically used to 
embrace the entire digital product develop-
ment lifecycle, but this too, is moving on,” 
says Anderson.

With respect to logistics, things have also 
changed considerably. In the past, logistics’ 
role was to support soldiers in the field, but 
technology is now far more complex and new 
digital technologies are now used to make 
spares and the vast amounts of information 
needed to support military equipment avail-
able to those responsible for maintenance. 
“Nowadays, we have software systems that 
enable us to be nimble with respect to deploy-
ment, adaptation and change,” he says. 

What’s next? “Industry 4.0, is what analysts 
and industry experts are seeing as the latest 
evolution of technological development. But 
Industry 4.0 is not a single technology. It is 
a collection of technologies that, combined, 
enable us to do things differently and better,” 
Anderson suggests. “It includes technologies 
such as cloud computing, augmented reality; 
big data analytics; the Industrial Internet 
of Things (IIoT), advanced human machine 
interfaces; and 3D printing. 

“3D printing or additive manufacturing, 
for example, is already being successfully 
deployed in the defence industry, with com-

panies such as Aeroswift advancing its use to 
produce stronger and more complicated com-
ponents in a much shorter time,” he reveals.

He goes on to relate the story of an astro-
naut in a space station who did not have the 
tool he needed for a repair. “Fortunately, the 
space station was equipped with a 3D printer, 
so a digital STL file was sent that enabled the 
physical tool to be printed overnight, with the 
repair being effected in he morning. 

“With respect to logistics, the implication 
is that it is no longer necessary to predict the 
full set of tools or spare parts that might be 
necessary in remote locations. Instead, the 
necessary items can be 3D printed locally, 
with minimal logistics costs or delays,” he 
suggests.

Also though, through augmented reality, it 
is possible to use technology to help trades-
men such as welders to work at much higher 
quality standards and productivity levels. This 
can help to transform our industry: creating 
jobs without sacrificing the high quality of the 
required products.

“Augmenting people’s skills rather than 
replacing them with automation technol-
ogy enables people to remain competitive. 
Technologies such as Microsoft HoloLens can 
be used to provide people with clear visual 
guidance and advanced technical instruc-

tions about how to go about performing 
the tasks necessary to assemble or repair a 
product or system. In the South African con-
text, such technologies can help overcome 
our skills challenges while creating jobs and 
improving productivity,” Anderson argues.

Describing the role of the Industrial IoT, 
he says that smart instrumentation embed-
ded in products and operating systems in the 
field enable real performance information to 
be combined with CAD design assumptions 
and simulations and analysed and contex-
tualised in the environment that makes the 
most sense.

“Using analytics and simulation, based 
on real world data, new perspectives with 
respect to what is and what needs to happen 
can be realised. This helps designers to make 
far better decisions about how to optimise 
and customise future products to suit actual 
operating conditions,” Anderson notes.

From a communication perspective, he 

adds that we are already 
used to accessing informa-
tion on mobile devices and 
tablets, but augmented real-
ity and wearable devices are 
appearing and “while some 

of these may currently seem fanciful, I do no 
think this will be for long. Modern ways of ac-
cessing information and getting it directly to 
the people who need it, when they need it are 
not very far from becoming a reality.

“When talking about product lifecycle 
management (PLM), we have only been in-
cluding the product development cycle in the 
digital domain, up to and including the point 
where the product is sent to be manufactured. 
But what happens to that product during and 
after manufacture, and then in field when it 
needs to be serviced? These are things that 
relate to the physical world and, while design-
ers hoped that their products would be used 
within the assumed design specifications, did 
they ever really know?” Anderson asks.

“Now, with the IIoT, it is possible to moni-
tor the condition of a product all the time, 
throughout its entire life. Instead of simply 
checking oil level with a dipstick every week 
or so, we can monitor the oil level and oil 

temperature continuously and use the data 
to compare reality to the design assumptions. 
This information can then be fed back to de-
sign engineers and used to create products 
that are much better suited to the actual 
conditions of use,” he explains.

Anderson believes that PLM and the IIoT 
are converging and this is extending the role 
of PLM to also include the full physical service 
life of the products, while enabling designs 
to be continuously updated based on real 
physical conditions and performance. “PLM 
now embraces the true product lifecycle, not 
just in the digital design engineering and de-
velopmental space; but through digital manu-
facturing; and into operation right through the 
service life. Via a digital thread, these three 
stages of life can now be linked together to 
offer true product lifecycle management,” he 
points out.

Concluding with some equations, Ander
son says: “Future defence threats are not 
equal to past defence threats, therefore the 
future defence industry cannot equal the past 
defence industry. But past learning plus vision 
and future technology can equal a future de-
fence industry that is very much greater than 
the one we had in the past.” q

A pumping system on display at producONE’s 
AMD stand, along with is virtual reality equivalent. 
“PLM now embraces the true product lifecycle, 
not just in the digital design engineering and 
developmental space; but through digital 
manufacturing; and into operation right through 
the service life,” says Anderson.


