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I had done my household chores for 
the day and decided to watch a bit 
of the third T20 cricket game at the 

Wanderers between South Africa and 
Sri Lanka, which was live on TV. It 
was Sunday so I was allowed some 
downtime. Some time into the game 
and the cameras focused on one of 
the spectators wearing a Proteas 
cricket shirt. The image was 
screened on the big screen at the 
ground and the relatively large crowd 
was going mad. It puzzled me 

because it was in-between overs so there was not much 
action. I had not watched from the beginning so I presumed 
that the image was that of one those instantly made heroes in 
the crowd who had actually managed to take the catch when 
one of the cricketers had hit a six. It is a rare feat and I would 
love to know the figures of the successful fans that complete 
the task. I must admit there was a great one-handed catch 
taken by fan a few days earlier at the Centurion ground. The 
guy even managed to hold onto his beer and not spill any. 

That aside the commentators even mentioned the fan’s 
name of which, I did not take much notice of. This episode 
was repeated every now and again so my presumption was 
that there must be some competition and this fan Ed Sheeran 
was in line to win it as the only successful fan to take a catch 
in the crowd.

I did not watch the end of the game because the rain 
came down and I had other things to do, so I did not find out 
who won the fan competition. Low and behold though, when I 
looked at my social media pages on the Monday, there were a 
few posts of the face of this cricket fan with some of my 
mates raving about him. The name sounded the same too so I 
thought he must be someone special. On investigating a bit it 
turns out he was performing at the FNB Stadium. He really 
must be special if my mates and their families – grown up 
children in their 30s – had left Durban to attend the concert. 

Now as we all know it is quite a feat to get the Durbanites out 
of their coastal comfort, so this fan must be really special. As 
it turns out, and I now know, he is a global musical superstar. 

It might be an age generation thing but that was 
discounted because my mates of the same age were at the 
concert and posted videos and pictures to brag about the fact. 
The reality is they were well informed as were the executives 
of the Pietermaritzburg aluminium and brass foundry Pressure 
Die Castings (PDC). PDC executives had attended the GIFA 
2015 exhibition in Düsseldorf, Germany where they 
discovered a manufacturer that is involved in manufacturing 
melting and vacuum dosing furnaces for high-pressure die-
casting. The company had just launched a unique dosing 
system that fits onto melting and holding furnaces. 

The system is unique in that it allows for filling of a 
container by sucking in the melt and the precise filling of the 
melt into the shot sleeve of the chamber of a die-casting 
machine. In the traditional variant a suitable amount of the 
liquid alloy is ladled out of a holding furnace and then poured 
into the shot sleeve. This new process has numerous 
advantages that fit into PDC’s manufacturing process and 
could result in them saving thousands of rands going forward. 
See the story further on in this issue of Castings SA.

As one South African visitor said after attending an 
international exhibition in Germany: “It was an eye opener for 
young and old alike and ranks as one of our best business 
trips that we have ever been engaged in. Words cannot do the 
exhibition any justice and the only regret that we have is not 
having gone there years before. If we may offer one piece of 
advice to anyone that is involved in the metalworking industry 
and in any position they might hold we would recommend that 
at least once in their lifetime they make the effort and visit 
the exhibition.”

There you have it. With the 
upcoming GIFA 2019, it is a 
must that you attend to keep 
yourself informed on what new 
technology is available. 

Keeping informed

editor’s comment

South African Institute of Foundrymen
The aim of the SAIF is to promote and develop within 

Southern Africa the science, technology and application of 
founding for individuals and involved industries.

Council Appointments for  2019

Chairperson – Janley Kotze
Deputy Chairperson – Glen Dikgale
Treasurer – Justin de Beer
Other Directors – Enno Krueger, Justin de Beer, Nigel Pardoe 
and Didier Nyembwe 
Elected Members – Kevin van Niekerk, Andrew McFarlane,  
John Taylor, Murray Speed, Nigel Brains

Address Details
University of Johannesburg Metal Casting Technology Station — 
Metallurgy; Room G101, John Orr Building, Corner Siemert  
and Beit Street, Doornfontein, Johannesburg, Gauteng. 
Postal Address: 
P.O. Box 14863, Wadeville, 1422.

Website: www.foundries.org.za

Executive Secretary 
Tel: +27 (11) 559 6455;
Fax: +27 (11) 559 6526; email: mbiljon@uj.ac.za

Western Cape:  
Phiwe Nene - Cell: 072 606 0913; 
email: phiwe@live.com

Dates for future SAIF activities
14 May 2019 - SAIF Annual General Meeting of Members
Reading Country Club, Fore Street Alberante, Alberton
18:00 pm – 21:00 pm
07 June 2019 - SAIF Annual Award Gala Dinner
18:00 pm– 23:30 pm
Venue to be Advised
14 November 2019 - SAIF Annual Golf Day for SAIF Members
Reading Country Club, Fore Street Alberante, Alberton
09:00 am – 20:00 pm





cover story

As a primary innovator in the foundry industry globally, 
Foseco regularly publishes information on new products 
and enhancements, process developments and new 

techniques, and state-of-the-art papers on new thinking in 
foundry practice.

With the commencement of the international GIFA 2019 
exhibition scheduled to begin in little over two months, 
Foseco have released a number of new products that will be 
on display for the first time. Below are some of the products 
that visitors can expect to see.

Feeding systems for iron and steel foundries
The new range of Feedek VAK spot feeders will be 

presented through a variety of ductile iron castings. This 
patented development provides an improved feeder neck 
pass-through on the most critical feeding applications.

The development of Feedex SCK (Sleeve Construction Kit) 
feeders opens up the application of spot feeding to the 
jobbing iron and steel sector where the modular product 
range enables customers to optimise both casting yield and 
fettling costs on large steel and iron castings.

Filtration for iron and steel foundries
In addition to enhancements to the range of Sedex and 

Stelex filters that offer foundries enhanced choice and 
performance characteristics in filter application, Foseco will 
be launching a new filter technology for large, high value steel 
castings.

The Hollotex Shroud filtration system combines the known 
benefits of Stelex filters with a fused silica shroud. This 
innovative technology provides a method of protecting the 
molten steel as it is poured from a bottom pour ladle into the 
mould and casting cavity. Aspiration of air is eliminated 

reducing re-oxidation inclusions and enhancing the 
performance of the integral filters. An application case study 
will detail the major improvements that this process can 
facilitate in the production and quality of highly specified 
castings.

Recent developments in the Sedex and Stelex product 
portfolios offer foundries increasing choice in filter products 
that they can use. The attributes of these products will be 
compared so the user can understand the associated benefits 
and select the correct filter type for their casting needs.

Coatings
In the coatings area, the latest developments in 

automotive coatings offering the highest levels of internal 
casting cavity cleanliness will be featured alongside Acticote 
coatings for compacted graphite castings and the Intelligent 
Coating Unit coating control system.

Coatings can have a direct influence on automotive 
engine performance and contribute directly to the 
achievement of the environmental aspects of Euro 6 and Euro 
7 regulations. By optimising the inner cleanliness of critical 
cavities in castings such as cylinder heads and engine blocks, 
longer service intervals and reduced cooling and lubrication 
liquid exchange can be achieved. Foseco will showcase a new 
range of so called “inner cleanliness” coatings that enable 
automotive foundries to move from suppliers to engine design 
partners.

For the cleanest casting without scrap, the Intelligent 
Coating Unit (ICU) is the ultimate tool to control and automate 
coating dilution and application. Control, adjustment and 
preparation of coatings for foundries are the most important 

Foseco to launch a host 
of new products at GIFA 2019
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Foseco’s new, patented Feedex VAK feeding technology will be 
presented with application examples

The Hollotex Shrould application for large steel castings will be 
highlighted at the Foseco stand



prerequisites for perfect casting without coating layer related 
defects. With its newly developed Intelligent Coating Unit, 
Foseco has set itself the task of eliminating such errors from 
the outset.

When the highest surface quality is required, coating 
quality cannot be left to chance. The process stability of the 
ICU completely eliminates both random and human errors.

Ferrous metal treatment
The Ferrolab V thermal analysis system enables foundries 

to accurately monitor metallurgical process performance and 
take immediate corrective action by analysing base and final 
iron quality. Ferrolab V can be used on the melt deck to 
minimise variances in base iron by providing the operator 
information necessary to adjust the characteristics of iron 
within predetermined process specifications. It provides real 
time measurement of %Ceq, %C, %Si and the nucleation 

status of the iron. Ferrolab V can be used at the pouring 
station to provide real time measurement of the metallurgical 
quality of the final iron and highlight the possibility for defect 
formation.

The system is simple to install and has a user-friendly 
interface and real savings can be achieved from a reduction 
in scrap rate, and improvements in the quality and 
consistency of castings. 

Flow control for iron and steel foundries
Foseco will highlight the latest technologies available for 

controlling the metal flow in steel ladles and autopour iron 
applications. They will show alternative steel ladle lining and 
flow control systems for both cold start and hot start ladle 
systems.

The Triad Z lining system is a new generation of castables 
that bring long lining life. Triad Z are no-cement castables 
with superior hot strength properties and slag resistance. The 
drying procedure before usage takes half the time compared 
to conventional low cement castables.

Foseco will show the Kaltek board system for bottom pour 
ladles, a unique lining system that requires no pre- heating. 
The Kaltek board system is suitable for ladles up to 25 ton 
capacity and more for specific projects. A new generation of 
Kaltek board multi-life system has been introduced to the 
market to combine the Kaltek board properties (no pre-
heating, metal cleanliness, insulation) with a Kaltek set that 
can be used up to five times and allow thermal cycles and 
nozzle exchange.

Foseco’s new, Viso isopressed zoned nozzle offers the 
steel foundry a multi-life nozzle for improved productivity. The 
zoned nozzle uses a combination of different refractory 
systems to enhance strength and performance, thereby 
enabling repeated use of the nozzle in a steel foundry ladle.

Furthermore, Foseco will show the latest flow control 
technology for grey and ductile iron, especially for unheated 
pouring boxes. Here, Foseco will show a range of design and 
refractory combinations to meet the requirements of a variety 
of autopour applications.
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The Intelligent Coating Unit is Industry 4.0 compatible

The Ferrolab V System - a thermal analysis system for iron foundries Hot and cold start steel ladle systems
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Refractory linings for iron and steel foundries
On the stand Foseco will present a complete package of 

lining and purging refractories designed for long life and 
improved metal cleanliness in coreless induction furnaces 
melting steel grades. The portfolio consists of high quality 
Kellundite lining systems suitable for melting a wide range of 
steel alloys and purge plugs utilising integral earth protection 
and precise gas flow control systems to ensure safe and 
optimal operation.

Foseco will also show a complete package of long-life 
linings for long campaign cupolas melting iron grades. The 
cupola portfolio consists of high quality Ramwell ramming 
mixes and Hydra-Max low cement castable lining systems 
enriched with silicon carbide and graphite aggregates to 
improve slag resistance.

Feeding and filtration for aluminium foundries
Foseco will launch the Feedex NF1 range of exothermic 

feeders designed for aluminium applications. The sleeve 
material is highly exothermic, provides a quick ignition and 
has a high strength and due to its excellent feeding 
performance, manual application of exothermic powders is 
avoided thereby reducing emissions.

The new range of Dycote Safeguard products are nano-
ceramic top coatings to be applied on top of the existing 
insulating Dycote base coating to increase the lifetime up to 
300%, depending on application.

Crucibles for Non-ferrous foundries
Foseco offer a complete range of silicon carbide and clay 

graphite crucibles, retorts and other specialised shapes for 
use in fuel fired, induction and electric resistance furnaces 
and new crucibles with a ThermacoaT external coating layer 
offering enhanced insulation and reduced power consumption 
in induction furnace applications.

Non-ferrous melt shop and metal treatment
Foseco will also feature a number of its well-known 

products, Insural linings, the FDU and MTS equipment range 
for the automated treatment of an aluminium melt, their 
Smartt software that offers various programmes for rotary 
degassing, the dry vibratable lining Kellundite and Enertek 
ZnO crucibles.

In addition to the large number of new technologies on 
show, Foseco will also highlight novel applications of existing 
products through the use of case studies, MAGMA simulations 
and casting exhibits. All relevant exhibits will feature 
simulations using the most recent version of the Foseco Pro 
Module for Magmasoft.

For more information contact Foseco on  
TEL: 011 903 9500 or visit www.foseco.com

The Triad Z no cement castable range for iron and steel foundry 
applications

 The Feedex NF1 range of exothermic feeders designed for 
aluminium applications

A Dycote Safeguard coatings application

Enertek ZnO Crucibles
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industry news

Continuing with its strategic decision to move further up 
the value chain, with an emphasis on product delivery 
and quality, Pressure Die Castings (PDC) has now 

invested in a further two new high pressure die-casting 
machines. The new machines are a 630-ton aluminium 

pressure die-casting machine and a 400-ton brass die-casting 
machine. This new investment takes the number of 
aluminium, zinc and brass die-casting machines to 14 at the 
company, with seven new machines been installed over the 
last few years.

“Our drive is to replace all our pressure die-
casting machines with modern new equipment, as 
soon as is financially possible. We are half way 
there and are looking to complete the exercise in 
the next few years,” commented outgoing Managing 
Director Mike Wolhuter.

Lessons from GIFA 2015
“While we take the efficiencies of our die-

casting production machines seriously, we are also 
extremely cognisant of the fact that these machines 
are only as good as the metal supplied to them, 
which can ultimately have repercussions on the end 
product.”

 “When we visited GIFA in 2015 we discovered 
an Austrian company Meltec, a manufacturer that is 
involved in melting and vacuum dosing furnaces for 
high-pressure die-casting. They had just launched a 
unique dosing system that fits onto melting and 
holding furnaces.” 

“The system is unique in that it allows for filling 
of a container by sucking in the melt and the 
precise filling of the melt into the shot sleeve of the 
chamber of a die-casting machine. In the traditional 
variant a suitable amount of the liquid alloy is 
ladled out of a holding furnace and poured into the 

Pressure Die Castings faces 
up to the challenge of modernising and  
automating its die-casting operations
Austrian company Meltec chooses PDC to trial its brass vacuum dosing  
furnace on high pressure die-casting. This is one of the first of its kind  

trials in the world to be carried out.



PDC have installed three new die-casting machines over the last year that have  
all been fitted with the Meltec dosing system. All three aluminium systems and  

the newly designed brass vacuum dosing unit that will be arriving shortly  
use a coreless induction furnace for holding purposes. Austrian company  
Meltec chose PDC to trial its brass vacuum dosing furnace on the new  

high pressure die-casting machine. This is one of the first of its kind trials  
in the world to be carried out

“With high quality equipment, automation and intelligent solutions, 
you can meet the global challenges as environmentalism, climate 

protection and energy efficiency increase while at the same  
time increasing your bottom line. Industry 4.0 is another  

concept that we are happily introducing to our environment  
because it can only be beneficial.”



shot sleeve.”
“The dosing system 

consists mainly of a 
vacuum ceramic container, 
an evacuation device to 
draw in the melt as well as 
a special closing 
mechanism at the suction 
point. The vacuum 
container is made of a 
ceramic material, which 
offers the benefit of being 
non-wettable, thermal 
shock resistant and strong. 
The mechanical movement 
occurs via a servo-
controlled lifting or pivoting 
device.”

“The interesting aspect 
for us was that the system 
draws in the melt below 
bath level and fills the 
container by a sucking 
method. This minimises the 
oxide contamination while 
at the same time it 
degasses or removes the 
hydrogen from the melt. 
The transfer of the melt to 
the shot sleeve is therefore 
done without air admission, 

thus reducing oxide 
contamination, and there is 
very little drop in 
temperature of the melt.”

“An additional 
advantage is that of high 
dosing precision through 
integrated, exact quantity 
measurement. The cost 
situation of a foundry is 
largely influenced by the 
efficiency of the melting 
shop. As the non-ferrous 
metals that are processed 
in the melting shop are very 
expensive, metal loss is an 
important cost factor.”

“For aluminium, a metal 
loss of 1% of an annual 
melting output corresponds 
to a financial loss of many 
thousands of rands. Given 
a yield of 50%, this amount 
must be allocated and the 
lost metal means extra 
costs per kilogram of 
casting weight. This is a  
not to be neglected 
magnitude.” 

“Also energy 
consumption may vary 
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 Crucible furnaces are designed for melting and keeping die-casting 
aluminium alloys to the correct operating temperatures. High quality 

insulation is the reason for low power consumption, which results in low 
operational costs. The easy-to-move insulated cover provides good access  

to the melting bath and therefore simple maintenance is possible. 
Standardised graphite or silicon carbide crucibles enable an indirect  

melting of the aluminium alloys. Highly efficient and long-lasting heating 
elements, which are integrated in the furnace combustion, heat the furnace. 

Changing of heating is easily done. Activation of heating elements occurs  
via solid state relays, which keep the temperature of the melting bath  
free from overheating. Various forms of rotary degassing mechanisms  

can also be mounted on the furnace ensuring that molten metal  
will be degassed and the density index will be improved again 
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largely depending on the melting process used. Here not only 
the efficiency of the melting and holding furnace must be 
taken into account but all other factors effecting overall 
consumption must be considered, including all auxiliary 
energy sources. Likewise all maintenance-related and wear 
parts costs must be included in the cost considerations as 
well as the effort associated with the operation of the 
equipment. Considerable cost savings can be realised when 

mechanical devices are used e.g. robots, as opposed to 
manual operation.”

“It also goes without saying that you cannot keep ahead 
technologically if you do not visit exhibitions like GIFA. We are 
sending five people from our company this year and we expect 
to come back with a whole host of systems and methods that 
we can implement at PDC.”

Brass dosing system
“The three new die-casting machines that we have 

installed over the last year have all been fitted with the Meltec 
dosing system. Additionally, we have purchased the melting 
and holding furnaces from Meltec.”

“The system has worked very well with aluminium 
pressure die-casting in our foundry so the questions quickly 
arose about brass, another high turnover metal for us. After 
discussions with Meltec they have now chosen us as a trial 
situation to test the system for melting and transferring of 
brass.”

“We have invested in a 400-ton machine and the 
challenge for us now is to automate the whole process like we 
have done in other departments in our business. When you 
are processing up to 200 tons of metal a month and between 
100 and 120 tons a month in our plastic extrusion and 
injection moulding departments you need to make use of all 
the equipment that can improve your efficiencies.”

“With high quality equipment, automation and intelligent 
solutions, you can meet the global challenges as 
environmentalism, climate protection and energy efficiency 
increase while at the same time increasing your bottom line. 
Industry 4.0 is another concept that we are happily 
introducing to our environment because it can only be 
beneficial.”

Other developments
After 25 years of service at PDC Mike Wolhuter will be 

retiring from his position as Managing Director. With effect  
1 May 2019 Graham Smith will take over as the new 
Managing Director. Smith has worked for PDC for 16 years, 
initially as the Finance Director and more recently in his role 
as the Commercial and Operations Director. 

Wolhuter’s knowledge and experience will not be lost to 
PDC as he will remain on as a Director on the PDC board and 
as part of the executive management team. Wolhuter will in 
future concentrate his efforts on his new role of implementing 
operational excellence within the whole company.

For further details contact Pressure Die Castings on  
TEL: 033 397 5500 or visit www.pdc.co.za

 The dosing system consists mainly of a vacuum ceramic container, 
an evacuation device to draw in the melt as well as a special closing 

mechanism at the suction point. Because the vacuum container is 
made of a ceramic material it offers the benefit of being non-
wettable, thermal shock resistant and strong. The mechanical 

movement occurs via a servo-controlled lifting or pivoting device

The Meltec system draws in the melt below bath level and fills  
the container by a sucking method. This minimises the oxide 

contamination while at the same time it degasses or removes the 
hydrogen from the melt. The transfer of the melt to the shot  
sleeve is therefore done without air admission, thus reducing  

oxide contamination, and there is very little drop in  
temperature of the melt

Brass components manufactured by PDC
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Global energy requirements are 
growing at an ever-increasing speed. 
Revolutions are underway all over 

our planet, causing the demand for 
electrical energy to increase even 
further. Be it a growing number of 
megacities, the boost to the 
international transport industry, 
the development of 
information technology, or 
the closer relationship 
between societies and 
industry, the direct 
result is the same. 
The world needs 
future-ready power 
grids to guarantee a 
safe and efficient 
supply of energy. 

Contributing to 
the development is 
Pfisterer (Pty) Ltd, a 
high voltage 
electrical hardware 

developer and manufacturer situated in 
Pietermaritzburg, KwaZulu-Natal. Pfisterer 

prides itself in operating a fully vertically 
integrated manufacturing facility, 

converting raw materials directly 
into completed products through 

efficient in-house processes and 
technologically driven 
machinery. Some of the key 

manufacturing processes 
include high pressure 
injection moulding 

machines mainly for 
cutouts and 
composite 
insulators, a gravity 
die cast foundry 
producing 
aluminium castings, 
a sand foundry 
casting SG iron 
castings, a helical 
wire-forming plant, a 

fiberglass rod 

Pfisterer fronting up to  
global energy requirements

Pfisterer’s aluminium gravity die-casting production facility casts nearly 80 tons of castings per month

Pfisterer prides itself in operating a fully vertically integrated manufacturing facility, 
converting raw materials directly into completed products through efficient in-house 

processes and technologically driven machinery 
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pultrusion plant and the tool and die making facility (toolroom). 
The comprehensive in-house technologies have ensured 

that Pfisterer is a market leader in the field of OHL products 
on the African continent, notably being the first African 
company to 100% locally manufacture and supply 400kV 
polymeric insulators to Eskom and other African utilities, in 
addition to successfully exporting these products to Europe. In 
2018, Pfisterer has also added another historical milestone in 
their product offering through the launch of Africa’s first 
765kV polymeric insulator manufacturing in their portfolio of 
products.

The majority of the Pfisterer’s products require a die or a 
mould, some more complicated than others, to manufacture 
the various components that are then assembled into final 
product. Therefore, a significant portion of Pfisterer’s 
toolroom’s work involves meeting the constant demand for 

new moulds to supply the company’s production facilities. 

Aluminium gravity die-casting
An example of this is the aluminium gravity die-casting 

production facility that is casting over 150 different aluminium 
components the numbers of which can run into tens of 
thousands per component. This department produces nearly 
80 tons of castings per month and with a component weighing 
not more than two kilograms, this is a huge amount of 
castings that the company is producing. The gravity die-casting 
moulds are therefore in constant use and need to be 
maintained regularly. The toolroom takes control of this 
operation as well.

Ferrous foundry
Not known to many is that Pfisterer also has its own 

Molten metal is poured from a vessel or ladle into the mould. The 
mould cavity fills with no force other than gravity. Filling can be 

controlled by tilting the die

Components weighing not more than two kilograms are produced in 
the aluminium die-casting foundry

Pfisterer’s aluminium gravity die-casting production facility is casting over 150 different aluminium components, the numbers of which  
can run into tens of thousands per component





ferrous foundry and has had 
for over two decades. Housed 
in a separate building away 
from the aluminium gravity 
die-casting production facility 
to avoid contamination, the 
ferrous foundry casts ductile 
iron only and all components 
cast in the foundry are for 
Pfisterer’s own consumption.

Components cast in the 
ferrous foundry include 
various composite insulator 
end fittings (tongues, 
clevises, eyes, balls and 
sockets) for both the railway 
catenary and power utility 
distribution networks, fuse 
cut out brackets and other 
components in support of the 
Pfisterer product range value 
chain. The ferrous foundry 
produces 20 different 
components for the Pfisterer 
products and casts between 
40 and 50 tons a month. 

Pfisterer’s product line 
comprises overhead lines, 
cable systems, railway catenary systems and other 
components, all for the high voltage electrical power 
transmission and distribution industries.

Product is used in the German Rail system and now in the 

Swedish rail system with tension and cantiliver insulators. A 
number of units have been exported for both the Spanish and 
Polish markets. The Spanish high-speed rail line Madrid-
Segovia-Valladolid, was the company’s first high-speed rail 
project. Pfisterer have also supplied product to Network Rail 

The Pfisterer aluminium gravity die-casting foundry has a number of furnaces at its disposal
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(East to West) and Cross Rail London, both of which form 
part of the London Underground, as well as the Euro Tunnel 
project.

Locally Pfisterer have been supplying Transnet for well 
over 20 years and they supplied all of the overhead 
composite insulators for the Gautrain project.

Pfisterer (Pty) Ltd is an ISO 9001:2015 certified company 
having gained its initial certification through the German 
Accreditation Certification Company DQS back in 2001. This 
certification encompasses a full complement of personnel 
and capabilities to design, plan, manufacture, manage and 
execute complex OHL hardware supply projects, providing 
total solutions by using their in-house expertise and high-
quality products in the medium to high voltage sectors. 
Pfisterer is also one of the few companies able to offer 
complete string assembly solutions from hardware 

components through to composite insulators, tested and 
qualified up to the 400kV level. The 765kV insulator range  
is currently undergoing qualification testing at various 
international test laboratories.

Pfisterer (Pty) Ltd is a high voltage electrical hardware 
developer and manufacturer situated in Pietermaritzburg, 
KwaZulu-Natal. As a leading manufacturer of high quality 
electrical power transmission and distribution products  
locally and internationally, Pfisterer in South Africa is  
unique in that it virtually has all the manufacturing processes 
needed to produce its own final product operating under  
one roof.

Pfisterer was established as Hardware Assemblies in 
1978 and has served the South African and export markets 
for more than 40 years. The acquisition of Hardware 
Assemblies by the German-Swiss Pfisterer Group in 2003 

further propelled the research and development 
at the local factory resulting in an expansion of 
the comprehensive product ranges. Over the 
decades, Pfisterer in South Africa has grown into 
the largest manufacturer of composite 
insulators and line hardware on the African 
continent with the most complete product 
offering.

In line with the adoption of a new corporate 
image by the Pfisterer Group, Hardware 
Assemblies officially changed its name to 
Pfisterer (Pty) Ltd on the 1st January 2006.  
To keep up with the progressive legislation in 
South Africa, which is to encourage local content 
and ownership, the Pfisterer Group decided to 
embark on a mutually beneficial sale agreement 
with a 100% black owned South African 
investment company, The Thesele Group.  
As of 26th July 2018, The Thesele Group 
acquired 100% ownership of Pfisterer (Pty) Ltd 
shares making Pfisterer (Pty) Ltd a proudly  
South African owned manufacturing entity that 
now has a Level 2 B-BBEE score rating. 

For further details contact Pfisterer on  
TEL 033 397 5425 or visit www.pfisterer.co.za

Thabani Nene is the General Manager  
of Pfisterer

Pfisterer also has a sand foundry casting ductile iron castings. Components cast in the 
ferrous foundry include various composite insulator end fittings (tongues, clevises, eyes, 

balls and sockets) for both the railway catenary and power utility distribution 
networks, fuse cut out brackets and other components in support of the Pfisterer 
product range value chain. The ferrous foundry produces 20 different components  

for the Pfisterer products and casts between 40 and 50 tons a month

The melting area in the sand foundry





18   castings sa   vol 19 no 6   April 2019

The publishers of castings sa will be publishing The 2019 
Castings Industries Directory in May 2019. This is the 
fifth edition of this popular specialised buying and 

contact guide of Southern African foundries and suppliers to 
the industry.

The new directory will include offerings from all known 
foundries and suppliers to the industry and will provide a 
valuable resource for the manufacturing, design and 
engineering industry.

The Directory is divided into various sections with the 
buyer's needs in mind. These include:

Useful Addresses – Local and International
Foundry Company Details
Art Foundries
Alloy & Ingot Suppliers
Patternmakers

Heat Treatment Companies
Spin Casting Companies
Foundry Area of Activity Details 
The foundries will also be listed according 

to what metal they melt (ferrous and non-
ferrous) including aluminium, brass, bronzes, 
copper, irons, stainless steel, SG/ductile, 
steels, zinc and mixed metal and whether 
they are production, jobbing, production and 
jobbing, in-house, or special foundries.

The foundries will in addition be divided 
into which province/area they are situated in 
and production figures of each foundry will 
be given.

Suppliers company details and suppliers 
activity details

A comprehensive listing of supplier’s 
company details and supplier’s activity 
details will also be given. The suppliers will 
be categorised according to what they supply 
under the headings Equipment; 
Consumables; Raw Materials and Metals and 
Services.

Free listing
There is no cost for a listing. The Castings 

Industries Directory is published by BA 
Crawford Specialised Publications (Pty) Ltd 
and is distributed to the industry via the 
castings sa magazine - a specialised journal 
covering the technology, processes and 
materials field for castings – and 
Metalworking News - a specialised journal 
covering the technology, processors and 
materials field for forming, shaping and 
assembling in the metalworking engineering 
industry. 

Entry deadline 
The basic entry details are listed below. 
Please can you email these details back to 
the publisher by 03 May 2019 to ensure that 
your company details are listed.

Advertising in the Directory
With a shelf life of over two years The 2019 Castings 

Industries Directory presents an ideal opportunity to get your 
message across to prospective buyers, both local and abroad. 
Contact the publishers for further details.

The Directory will also be promoted at the South African 
Pavilion at GIFA/Newcast, which takes place in Düsseldorf, 
Germany in June 2019. 

The 2019 Castings Industries Directory will be available 
after publication at R350.00 a copy including VAT and 
postage. 

To ensure that you take advantage of the free listing in the 
2019 Castings Industries Directory fill in your relevant 
company details below, and email them back to the 
publishers.

2019 Castings Industries Directory
Make sure your company is listed by sending in your details. 

The deadline for your free listing is 03 May 2019 
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 FOUNDRY DETAILS

Company Name:
Holding Company:
Established:
Postal Address:
Street Address: 
Tel: 
Email: 
Website: 
Contacts
MD: 
Sales & Marketing: 
Foundry Contact: 
Buyer: 
Number of Employees:
Number of Foundry Related Employees: 
Type of Foundry:
Casting Process:
Typical Castings Cast:
Industries: 
Size of Castings: 
Weight of Castings: 
Tons cast per month (Per metal):
Net weight of castings per month:
Ancillary services (Machine shop etc.):

Speciality: 
Accreditation:
Association/Institute membership:
Countries exporting to:

 SUPPLIER DETAILS

Company Name:
Holding Company:
Established:
Postal Address: 
Street Address: 
Tel: 
Email: 
Website: 
Contacts: 
MD:
Sales:
Marketing:
Production:
Company Activity: 
Speciality: 
Accreditation:
Association/Institute membership:
Countries exporting to:

#
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Elmacast Engineering invests  
R134 million into upgrades in foundry

Elmacast 
Engineering, a 
foundry based in 

Springs, Gauteng, has 
recently completed 
phase one of its 
expansion project that 
entailed the installation 
of four new induction 
furnaces, an automated 
continuous caster and a 
fully integrated double 
line heat treatment 
plant. The cost of the 
project totalled R134 
million, which increased 
the foundry’s capacity to 
produce in excess of 2 
500 tons a month of grinding media comprising high chrome 
balls.

Further developments in the foundry included upgrades to 
the existing two 6-ton induction furnaces, an overhaul of all 
cranes as well as the installation of a shot blasting machine 
and a thermal sand reclamation plant. The foundry also 
produces conventional cast components in grey iron, SG iron, 
high chrome and various steels. These upgrades allow the 
foundry to produce conventional castings to a maximum gross 
weight of six tons per casting. 

Additionally, the foundry has undergone substantial 
upgrades to the laboratory and implemented the latest 
computer simulation technologies to model various casting 
procedures before they are executed.

“The investment into new technologies and processes was 
crucial for the sustainability of the company, due to the large 
influx of imports emanating from the Chinese, Indian and 
Turkish markets,” said Dean Wilson, General Manager of 
Elmacast Engineering.

“These upgrades give Elmacast Engineering a competitive 
edge while allowing further focus on quality to ensure world 
class castings are delivered to our customers.”

Dean Wilson further commented that over and above the 

new equipment and 
technologies invested 
in the foundry, 
strategic supply 
contracts of raw 
materials were put in 
place to ensure 
materials are sourced 
at the right price, 
quality and the 
continuity of supply.

Elmacast, which 
was previously part of 
the Actom Group, was 
established in 1970 
predominantly serving 
the electric motor 
industry by supplying 

motor casings and stator frames. Over the years the foundry 
expanded its product portfolio to supplying the mining, 
automobile and agricultural sectors with various components 
ranging from pump casings, brake drums, bearing housings 
and gear housings, to name a few. 

In March 2018 the foundry business was purchased by 
private investors. It is now a proud level 2 BBBEE accredited 
company and achieved its ISO 9001, 14001 and 45001:2015 
certification in January of this year. The installation of new 
equipment and renovations in the foundry started in April 
2018 with the first castings being produced in November 
2018.

The size of the property owned by Elmacast Engineering 
totals over 80 000m² of which 

15 000m² is currently under roof. The foundry is now 
undergoing phase two of its expansion project, which will add 
additional capacity to its grinding media offering as well as 
another high-volume production line for smaller conventional 
castings. Additional induction furnaces will also be installed. 
The second phase of the expansion project will increase the 
total under-roof area of the foundry to 21 000m².

For further details contact Elmacast Engineering on  
TEL: 011 818 3511
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“The South African automotive manufacturing sector 
is the most dynamic manufacturing sector in the 
country and a major driver of economic 

development for the country,” says Renai Moothilal, the 
Executive Director of the National Association of Automotive 
Component and Allied Manufacturers in an opinion piece.

This is due in part to a supportive auto industrial policy 
framework that has been sustained over the last three 
decades, beginning with the Motor Industry Development 
Programme (MIDP) in the mid-nineties and followed by the 
current Automotive Production and Development 
Programme (APDP) from 2013 to the end of 2020.

These policies have supported the local market’s 
integration into global auto value chains, creating an 
industry that currently produces approximately 600 000 
new vehicles annually, provides employment for around 
112 000 people, and contributes an estimated 7.7% to the 
country’s Gross Domestic Product (GDP). 

The incentive framework of the APDP has had a major 
role to play in ensuring long-term commitment from the 
seven Original Equipment Manufacturers (OEMs) that 
operate here. A key element of the existing framework is 
the VAA (Volume Assembly Allowance) which, while driving 
the sector, has had the unintended consequence of 

incentivising increased vehicle value at the factory gate 
over the level of local content within vehicles.

The government, labour, OEMs and component 
suppliers came together to set the future direction of the 
automotive industry. The output, the recently announced SA 
Automotive Masterplan (SAAM) heralds the start of a new 
journey under a revised incentive framework that will take 
the industry through to 2035. It has at its core the central 
objective of increasing local value addition, from 37.4% 
currently to 60%.

To demonstrate the importance of the local value 
addition level, at 37.4% local value addition a crude 
calculation is that South Africa in fact ‘fully produces’ the 
equivalent of 224 000 vehicles. At 60% local value addition 
and meeting the SAAM volume target of 1.4 million vehicles 
South Africa would ‘fully produce’ the equivalent of 840 
000 vehicles or have 3.75 more automotive output than at 
present.

Increasing of local value addition is key not only to the 
sustainability of the local automotive industry but to the 
multitude of benefits the sector delivers being felt more 
widely across the economy. At present the OEMs create and 
capture the most value from the sector while in comparator 
economies there are many more local suppliers undertaking 
a greater level of value addition. A true pyramid structure is 
in place in these comparator economies while South Africa 
currently has a relatively shallow base of lower tier 
manufacturers.

The revised incentive framework of the SAAM goes 
some way in promoting local value addition by replacing the 
VAA with the Volume Assembly Localisation Allowance 
Addition (VALA). VALA acknowledges the level of local 

Localisation of the South Africa 
automotive value chain

It is positive that in spite of the domestic and foreign economic 
headwinds, the seven OEMs have made investment commitments  
of R40 billion over the next five years. Investment at this scale is 

significant and will promote local value addition, with almost  
R25 billion expected to be invested in locally sourced components
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content within a vehicle and incentivises the OEM 
accordingly. In short, to maintain or improve the benefit felt 
under the current APDP incentive framework OEMs need to 
increase local content levels significantly, while there is a 
transition period from 2021 to 2026.

Increased local content cannot simply be incentivised 
however and will require a strategic and coordinated 
approach from the component manufacturing sector, 
OEMs, labour and the government.

It will also require innovative thinking and bold 
initiatives to localise the high value componentry such as 
the drivetrain and telematics, which collectively account for 
about 50% of the value in a modern vehicle. Drivetrain is in 
a relative state of flux with the lifespan if the Internal 
Combustion Engine and its successor and speed of 
transition to it unknown.

Telematics is booming and also advancing rapidly. Both 
are highly technical, capital intensive systems and naturally 
difficult for a multi-national OEM to justify an investment in 
South Africa.

A specific incentive is mooted for these crucial sub-
sectors and creative solutions have been found in other 
markets. Force Motors, for instance, headquartered in 
Pune India makes engines for both BMW and Mercedes, a 
global first. While supplying only the Indian market in low 
volumes the investment case was made and rivals brought 
together to collaborate on this key system.

Given the significant challenges in these crucial sub-
sectors, localising as much else as is possible is a priority 
– think pressed parts, plastic parts, fabrics – all sub-

sectors we have expertise in. For any localisation to be 
achieved supplier competitiveness against global peers  
is a non-negotiable. The work conducted by the Automotive 
Supply Chain Competitiveness Initiative (ASCCI), a 
partnership between the OEMs, represented by the 
National Association of Automobile Manufacturers of  
South Africa, Naacam and the National Union of 
Metalworkers of South Africa (Numsa) in driving supplier 
competitiveness is key. The project with 75 suppliers over 
the last three years significantly reduced waste and 
improved processes to support their competitiveness. 
Another round of projects is underway in sub-sectors 
viewed as having high localisation potential – seating, 
interior trim and drivetrain systems.

Our localisation ambitions cannot be seen in isolation 
and can only be achieved in an enabling environment. 

A weak domestic economic climate and an unstable 
electrical supply are just two causes for concern as they 
drive business confidence lower and slow investment. 
Potentially protectionist policies in our traditional vehicle 
export markets threaten vehicle exports which account for 
around 58% of new vehicle sales each year.

The vision of the SAAM is ambitious and realising its 
objectives will be a boon for local and regional economic 
development. It is positive that in spite of the domestic and 
foreign economic headwinds, the seven OEMs have made 
investment commitments of R40 billion over the next five 
years. Investment at this scale is significant and will 
promote local value addition, with almost R25 billion 
expected to be invested in locally sourced components.
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Hammarsdale is an industrial estate some 45 kilometres 
west of Durban. The area is surrounded by the beautiful 
rolling hills and open countryside of Mpumalanga (place 

of the rising sun and not to be confused with the province of 
the same name) and geographically forms part of the well-
known Valley of a Thousand Hills, KwaZulu-Natal. 

Once the epicentre of South Africa’s textile sector, which 
reportedly employed tens of thousands, Hammarsdale 
became a ghost town post-democracy as cheap imports 
flooded the country, devastating a major contributor to South 
Africa’s gross domestic product.

Between 1970 and the late 1990s, what was known as a 
governmental ‘decentralised’ zone, Hammarsdale had eight 
textile mills, a string of shoe manufacturing factories and 
numerous supporting industries.

When the textile industry collapsed, vast warehousing and 
factory buildings were decommissioned and unemployment in 
the neighbouring Mpumalanga township rocketed to one of 
the highest in the province.

Olde World Foundry has been located in Hammarsdale 
since 2008. The building in Spurwing Industrial Park was 
previously home to one the most successful textile 
manufacturing companies in South Africa – De Nim Textiles – 
before its closure in 2005.

“We only occupy a portion of the textile factory. It was 
turned into a mixed-use industrial and warehousing park with 
an abundant electrical supply at a lower rate than in the 
Durban industrial areas. Hammarsdale is situated midway 
between Durban and Pietermaritzburg, the two largest cities 
in the province. However, Hammarsdale is ideally situated 

Olde World Foundry 
transforms into a ferrous jobbing foundry



Vincent Farrar, one of the two partners of Olde World Foundry, is a very hands-on person and is involved with virtually every pour  
that takes place in the foundry

Naomi Farrar, Brad Marais and Vincent Farrar
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5kms from the N3 freight corridor between 
Durban and Johannesburg. The importance of the 
N3 Durban/Johannesburg freight corridor cannot 
be overstated. It is by far South Africa’s major 
freight route. Additionally, Hammarsdale is 
currently developing into a vibrant mixed-use 
industrial zone without the congestion seen in 
some of the more traditional industrial areas. 
Even the Hammarsdale interchange on the N3 is 
going through a multi-million rand upgrade to 
assist with the revival of the industrial area,” 
explained Vincent Farrar one of the two partners 
of Olde World Foundry.

Today the foundry casts different material 
grades of cast iron, SG and non-ferrous metals for 
the mining, construction, automotive, shipping, 
primary smelters, decorative, pump 
manufacturing, farming, packaging, textile and 
general engineering industries. However, the 
foundry did not start off with this profile.

“My dad Dave Farrar started the company as 
Farrar & Co in 2000 and we were located in 
Prospection industrial area just south of Durban. I say we 
because from a little boy I remember my father always taking 
me to the foundry. I enjoyed the experiences and have 
subsequently been part of the foundry since I left school,” 
said Farrar.

“In those days the foundry concentrated on casting 
aluminium, bronzes and other non-ferrous metals. Although 
we were supplying castings to the general engineering 
industry we had a greater affiliation with the decorative and 
heritage type of casting. History can be fun and rewarding and 

making castings to match the eras was very satisfying. Early 
castings, which were relatively plain and easier to mould and 
cast, were replaced by increasingly ornamental and stylised 
designs as the potential was realised through increasingly fine 
design and pattern work. This also required a development in 
patternmaking and moulding skills.”

“We have been part of some really interesting historical 
and decorative projects and still offer this service today. One 
of our most recent larger projects was to cast all the lamps, 
benches and dustbins that are used in the exterior areas of 
the Melrose Arch shopping, apartment and office complex in 

Castings manufactured by Olde World Foundry being prepared for delivery
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Illovo, Johannesburg.”

Transforming into a ferrous jobbing foundry
“There is just something special about these decorative 

looking and ancient type castings that take you back in 
history that is pleasing to the eye and gives you a sense of 
respecting history.”

“We even changed the name of the company from Farrar 
& Co to Olde World Foundry in 2004 because it better 
reflected the type of work that we were involved in.”

“However, there comes a time when you have to weigh up 
the amount of time it takes to make a casting against the 
return you are getting for your efforts. Especially when each 
casting is virtually hand crafted.”

When Dave Farrar retired in 2005 son Vincent took over 
running the business. It would be a further two years before 
Vincent decided he would include ferrous metals as an 
alternative metal to cast. Before long he knew that if he 
wanted to expand the foundry and meet his expectations he 
would have to concentrate more on the ferrous side of the 
business. But with small turnovers and budgets it was not 
going to be easy.

“We started off with an old oil-fired crucible furnace, CO2 
moulding and green sand casting. We still have this old 
furnace but it has long been moth balled. And it was only at 
the beginning of 2018 that we changed to an alkaline 
phenolic system for casting.”

“In fact, 2018 was a big year for us in terms of investment 
in equipment and systems.”

Move to Hammarsdale
“But let me go back further first. In 2008 we moved to 

Hammarsdale. It was a wow situation for us because suddenly 
we had a huge amount of space to work with and we could be 
housed in separate buildings. The foundry area is now housed 
in a space of 600m²; we have a separate 350m² for our 
patternshop and a further 400m² for housing our patterns. 
And there are options to take up more space as we grow.”

“When we moved to Hammarsdale machinery was 
installed and raw material was brought in and production 
commenced immediately. No construction or alterations were 
necessary as the premises housed the boilers from the 
previous company, De Nim Textiles, and was perfectly suited 
for our foundry’s operations.”

“We steadily grew the business and eventually we were 
able to afford to purchase our first spectrometer in 2013. As 
we all know metallography is the science of revealing and 
evaluating the internal structures of materials. It is one of the 
most important methods of materials research today, 

 Olde World Foundry was dumping 60 tons of sand a month so this 
had to be addressed. At the beginning of 2018 Endeco Omega Sinto 

installed a primary reclamation plant that includes a GV3 
gammavator, G3 cooler classifier, a bucket elevator and dust 

extracting system. At the same time a new Endeco Omega Sinto 
303P three-ton-an-hour continuous mixer was installed. Olde World 

Foundry also changed to the alkaline phenolic system for their 
casting process as it is an effective way to improve the working 

environment, the casting quality is widely recognised, and the binder 
is finding increased application

Castings manufactured by Olde World Foundry

The company’s Spectro elemental analyser is housed in a laboratory 
environment along with all the other laboratory equipment you 

would expect a foundry to have 
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indispensable to the scientist as well as to the engineer. 
Until we acquired our own machine, we did not realise 
how important it is to have one in a foundry. Our Spectro 
elemental analyser is housed in a laboratory 
environment along with all the other laboratory 
equipment you would expect a foundry to have.”

“This investment opened doors for us as clients 
today demand certificates for accurate elemental 
analysis of metals from incoming materials to in-process 
testing to final quality inspection.”

New partner
“The next big step in the company’s history took 

place in 2015. I was struggling to cope with running all 
aspects of the business especially as I am a very hands-
on person and will be involved with virtually every pour 
that takes place in the foundry. This necessitated a 
change in how we operate and I formed a partnership 
with Brad Marais, who had been in the scrap metal 
supply business all his business life. At the time when 
we formed the partnership Brad did not know much 
about a foundry but four years later you can see the 
innovation and transformation not only in him but also in 
the business.”

“From casting approximately six tons of metal a 
month we have now moved this to 25 tons a month, 
which includes eight tons of cast iron a month, 12 tons a 
month of SG and the rest in bronzes, aluminium and 
other non-ferrous metals.”

“The transformation has been very beneficial and it 
has been aided by more investment in equipment. 2018 
was a big year for us.”

New equipment
“There were a few factors that influenced our 

decision to invest in the foundry with the main one being 
growth. We had been through a few troubled years of 
implementing systems and practices to comply with 
regulations that the local authorities were enforcing on 
entities that were involved in the production and or 
casting of iron, iron ores, steel or ferroalloys, including 
the cleaning of castings and handling of casting mould 
materials, countrywide.”

“In terms of Section 22 of NEM: 
AQA no person may conduct an 
activity listed on a national list 
anywhere in the Republic or listed 
on a list applicable in a province 
anywhere in that province without a 
provisional Atmospheric Emission 
License or an Atmospheric 
Emission License (AEL).”

“We were receiving support 
from the Department of Trade and 
Industry (dti) in their efforts to 
resuscitate the local manufacturing 
sector but on the other hand other 
government departments were 
throwing obstacles at us. 
Fortunately for us a comprehensive 
environmental impact assessment 
report found that Olde World 
Foundry’s impacts were minimal 
and manageable and we were 
legalised.”

“It was also ironic that while 
this was happening we were 
making castings for another 

Mould dressings are supplied by Durrans RMS

Over 4 000 patterns are stored by Olde World Foundry
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government department, we were 
training locals in the art of 
manufacturing decorative and historical 
castings and we were empowering others 
to further themselves in our business. 
Our patternshop is a great example of 
this.”

“The new equipment investment 
covered the three main departments in 
the foundry – melting, moulding and 
sand use. Before implementing our 
capital investment strategy we sought 
advice from other foundries and we 
thank them for steering us in the right 
direction.”

“We were dumping 60 tons of sand a 
month so this had to be addressed. At 
the beginning of 2018 Endeco Omega 
Sinto installed a primary reclamation 
plant that includes a GV3 gammavator, 
G3 cooler classifier, a bucket elevator 
and dust extracting system.”

“At the same time we installed a new 
Endeco Omega Sinto 303P three-ton-an-
hour continuous mixer. We also changed 
to the alkaline phenolic system for our 
casting process as it is an effective way 
to improve the working environment, the 
casting quality is widely recognised, and 
the binder is finding increased 
application.”

New furnaces
“Before the installation of our new 

750kg induction furnace, again in 2018, 
the foundry already had four other 
furnaces that can be categorised into 
three types – a 300kg electric coil 
furnace for the melting of aluminium, 
two crucible/pot furnace (fuelled by oil) 
for the melting of brass and bronze and 
aluminium and an induction furnace for 
the melting of iron.”

“On order is our fifth furnace, which 
will be installed shortly, a 1.2 ton 

Olde World Foundry manufacture patterns for their clients

Inside the pattern shop at Olde World Foundry
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induction furnace. This will increase our melt capacity that we 
desperately need and also allow us to take on bigger size 
castings. The maximum size casting that we have 
manufactured up until now is a 975kg press tool for the 
carpet industry.”

“On the aluminium gravity die-casting side we have gone 
up to 50kg and of course we can do bigger castings, however 
you usually don’t get orders for big size castings in aluminium, 
rather you get a quantity order of smaller castings.”

Bell manufacturing
“Not far from us is the Mariannhill Monastery, and in their 

repository they have a catalogue depicting the 15 different 
size church bells that we have manufactured in the past. The 
sizes range from 15kg up to 409kg. We have the aluminium 
patterns, which have been made in aluminium, amongst the  
4 000 patterns that we store onsite for our clients. There is 
not much call for church bells these days but we have the 

know-how and if the patterns that we have are not suitable we 
can easily make a new pattern because we have a fully 
equipped patternshop.”

“Bells are manufactured from brass or bronze, suitable to 
be used in church towers, bell towers and on ships.”

“Other castings that we do on a regular basis are pump 
housings, impellers and spares, bronze bushes, gear blanks, 

zinc and aluminium anodes for the primary 
smelters, roto mouldings, sugar mill 
consumables, propellers for the marine 
industry, split and other bearings as well as 
many other general engineering castings.”

ISO 9001:2015 QMS certification
“As part of our upgrading and 

improvement strategy we have also been 
implementing ISO 9001:2015 QMS. Again, 
we have made use of the dti funding for this 
type of initiative and we will be certified in 
the next couple of months.”

 “In total the foundry has 18 staff but 
once we have completed our upgrading and 
received our ISO certification, we anticipate 
this number to increase.”

“Working out here in the hills is not that 
bad. Unwittingly we fell afoul of the laws but 
now that we have addressed the situation, 
along with the quality assurance aspects, 
and invested in our business we are not old 
world anymore but rather striving towards 
more improvements in the future.” 

For further details contact Olde World 
Foundry on TEL: 031 736 1888

Castings that Olde World Foundry cast on a regular basis are pump housings, impellers and 
spares, bronze bushes, gear blanks, zinc and aluminium anodes for the primary smelters, 

roto mouldings, sugar mill consumables, propellers for the marine industry, split and other 
bearings as well as many other general engineering castings

Olde World Foundry will manufacture decorative and  
heritage castings on request

The core area



Steel producer ArcelorMittal South Africa (AMSA) says it will 
submit site-specific applications to the National Energy 
Regulator of South Africa (Nersa) to secure tariff relief from 

Eskom for its operations in Gauteng, KwaZulu-Natal and the 
Western Cape, according to an Engineering News report.

The submissions will be made in line with the framework for 
negotiated pricing agreements (NPAs) that is now said to be in 
place and AMSA anticipates that a determination could be made 
within three months of the applications being made.

Nersa has already approved a two-year NPA between Eskom 
and Silicon Smelters to facilitate the restart of ferrosilicon 
production in the Limpopo and Mpumalanga provinces. The utility 
also used recent public hearings into its latest revenue 
application to stress its willingness to enter into specific 
arrangements with those sectors and businesses whose 
operations could be threatened by further tariff increases.

AMSA CEO Kobus Verster warns that rising power costs pose 
a risk to the company’s nascent financial recovery, as well as its 
long-term competitiveness.

He told analysts that, even before any additional hikes that 
could be instituted from April 1, South Africa’s power costs 
placed AMSA at a 30% competitive disadvantage relative to steel 
producers in other jurisdictions.

AMSA reported its first full-year profit in eight years in 2018, 
having leaned heavily on both shareholders and government in 
recent times to sustain its going-concern status. The ArcelorMittal 
Group underwrote AMSA’s R4.5 billion rights issue in 2016, while 
government introduced tariffs on several flat and long steel 
products to fend off rising imports, mostly from China.

Verster said he was concerned about the impact further 
electricity hikes could have on the group’s financial, operational 
and expansion plans and reported that, in parallel to seeking 
NPAs, it was also working on ways to reduce consumption where 
feasible.

Without providing details as to the nature of the relief being 
sought, Verster said AMSA would apply for “certain benefits” in 
terms of the framework provided by the regulator.

He also indicated that the applications would be linked to 
increases in capacity, which was also aligned with AMSA’s 
internal goal of increasing output by stabilising production at 
levels higher than the 84% capacity utilisation achieved during 
2018.

In January, AMSA reopened its electric arc furnace (EAF) in 
Vereeniging as part of an initiative designed to reduce production 
complexity at its long-product mill in Newcastle, in KwaZulu-Natal. 
Furnace production was currently being restricted to off-peak 
periods, owing to the electricity-intensive nature of the process.

“We would like to produce more, but … we are running only 
two shifts outside of peak hours to manage our consumption. As 
soon as we have a different dispensation for that we can 
increase production.”

The group was also continuing to study the economics of a 
new 500 000 t/y to one-million-ton-a-year EAF at Vanderbijlpark, 
but Verster said an investment decision was unlikely in the 
absence of certainty about the price path for electricity in South 
Africa.

“The increases in tariffs as envisaged currently for the coming 
three years will have a massive negative impact not only on us, 
but on all other downstream manufacturers and especially the 
arc-furnace producers,” Verster stated.

Steel group  
to approach Nersa 

for power-tariff relief
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The international trade fair quartet GIFA, METEC, 
THERMPROCESS and NEWCAST is THE platform for 
meetings and business. International buyers, users, 

experts and decision makers from the metallurgy, heat 
technology and foundry industries meet here at four events, 
at the same time and at the same place.

No other trade fair covers the entire range of foundry 
technology, casting products, metallurgy and thermal 
processing technology to this in-depth extent or with such a 
wide scope. The GIFA (International Foundry Trade Fair), 
METEC (International Metallurgical Trade Fair), 
THERMPROCESS (International Trade Fair and Symposium for 
Thermo Process Technology) and NEWCAST (International 
Trade Fair for Castings) are a set of four international 
technology trade fairs and will be held across 14 halls on the 
exhibition grounds in Düsseldorf, Germany. Over 2 200 
exhibitors and around 78 000 visitors from more than 120 

countries are expected.
The trade fairs are accompanied by international 

congresses and industry meetings such as the GIFA 
Conference, the European Steel Technology and Application 
Days/ESTAD, the European Metallurgical Conference/EMC, 
the THERMPROCESS Symposium and the NEWCAST FORUM. 
Awards ceremonies such as the NEWCAST Awards and special 
shows, like the one that the Research Association of 
Industrial Furnace Manufacturers in the VDMA/FOGI puts on 
for the various industries.

The GMTN trade fair quartet known as “The Bright World 
of Metals” is an international industry meeting place, 
knowledge platform and source of inspiration at the same 
time.

For further information please visit www.gifa.com,  
www.metec.com, www.thermprocess-online.com und  
www.newcast.com or www.tbwom.com.

GMTN 2019, 25-29 June 2019, 
Düsseldorf, Germany

international news

Trade Fair Tours, a specialist travel agency for trade fairs 
internationally and in particular Germany, in conjunction 
with the SA German Chamber of Trade and Industry and 

Castings SA have put together a very reasonable tour package 
to visit this exhibition.

The tour includes return airfare Johannesburg/Düsseldorf, 
airport taxes, airport/hotel transfer, accommodation, full 
breakfast daily and medical and travel insurance. If you wish 

to book your own flight read on further for details on hotel 
options.

Hotel option only
However, if you wish to make your own flight bookings and 

only take up the hotel booking option Trade Fair Tours is 
willing to accommodate you.

Trade Fair Tours is also able to offer you individual 
packages, tailored to your requirements.

For more information contact Peter 
Stephenson on the details below. 
Booking forms can also be downloaded 
from the website.

Further details on the entrance 
tickets and ordering of the exhibition 
catalogues can be obtained from the 
Southern African German Chamber of 
Trade and Industry on  
TEL: 011 486 2775, email:  
info@germanchamber.co.za or visit the 
website: www.germanchamber.co.za

Trade Fair Tours
For a booking form contact  

Trade Fair Tours on TEL: 083 547 1147 
(between 07h00 and 13h00) or email  
peter@tradefairtours.com or visit  
www.tradefairtours.com

Trade Fair Tours and Castings SA tour to  
GIFA, METEC, THERMPROCESS and 

NEWCAST 2019
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Dongfeng and Maxion Wheels 
form aluminium wheel joint venture

New company to serve Chinese OEM demand for aluminium wheels.

Maxion Wheels, one of the world’s largest wheel 
manufacturers, has announced an agreement to form 
a new passenger car aluminium wheel joint venture 

with Dongfeng Motor Parts and Components Group, one of 
China’s largest automotive parts companies. The new legal 
entity, Dongfeng Maxion Wheels, will build a new two million 
per year capacity plant in Hubei Province, China, with series 
production scheduled for the second half of 2020.

“Growing our presence in Asia is one of Iochpe-Maxion’s 
priorities,” said Marcos Oliveira, President and Chief Executive 
Officer, Iochpe-Maxion S.A.

“Coupling Maxion Wheels’ global customer relationships 
and significant aluminium wheel expertise with Dongfeng 

Motor Parts and Components’ goal to expand its portfolio to 
include light vehicle aluminium wheels is the makings of a 
strong partnership. We are honored to join Dongfeng’s strong 
and dynamic organisation and through our joint venture 
provide world-class aluminium wheels for our global and 
domestic Chinese OEM customers.”

The new joint venture operation, expected to initially bring 
more than 450 new jobs to the region, will produce low 
pressure die cast aluminium wheels, including high-end wheel 
finishes, as well as other innovative wheel features.

A groundbreaking ceremony for customers, employees, 
and local dignitaries will be announced in the near future. 

This is the second year running to see such accelerated 
growth. China and the US, the biggest markets, are 
propelling this steep growth. China remains the 

undisputed global leader with a total of 2.6m e-cars.  
It is followed by the USA with 1.1m e-cars. Just short of  
142 000 electric vehicles are now rolling on Germany’s 
roads. The new figures are sourced from a recent survey 
conducted by the Centre for Solar Energy and Hydrogen 
Research Baden-Württemberg (ZSW). According to its 
scientists, Tesla accounts for the largest number of  
newly registered vehicles, nearly 234 000, followed by the 
Chinese brands BYD and BAIC. The most successful 

German manufacturer was BMW, taking sixth place  
with close to 87 000 electric cars, followed by VW in  
ninth place.

It was a record-setting year for first-time registrations 
with more than 2.2m registered worldwide in 2018, a 
remarkable 75% increase. This growth spurt also carried 
over from the previous year. “The German automotive 
industry should bring cell manufacturing capabilities of  
its own to this multi-billion-euro market. This way, it could 
secure batteries’ high share of value-add in electric cars 
and be less dependent on offshore supplies,” says Prof. 
Frithjof Staiß, managing director of the ZSW.

Global E-car count up from  
3.4 to 5.6 million – growth continues 

to pick up steam
The number of electric cars worldwide had risen to 5.6 million in early 2019,  

up 64% from the previous year.



castings sa   vol 19 no 6   April 2019   35

Molten metal flow 
engineering and 
technology 

company Vesuvius has 
announced that it has 
agreed to acquire CCPI, 
a speciality refractory 
producer. CCPI focuses 
on tundish (steel 
continuous casting) 
applications (65% of 
sales) and aluminium 
(35% of sales). The 
company is based in 
Ohio, USA, and will 
become part of 
Vesuvius’ Advanced 
Refractories division. 
The transaction values 
CCPI at USD43.4 million 
on a cash and debt-free 
basis and will be funded 
from Vesuvius’ internal 
resources. The 
acquisition is expected 
to close within the first 
week of March.

The acquisition 
would be accretive to 
group return-on-sales 
even before synergies 
were considered, 
Vesuvius said.

“CCPI is a 
strategically important 
acquisition for Vesuvius, 
which significantly 
expands Vesuvius' North 
American presence in 
refractories used in 
steel tundish 
applications, while also 
increasing Vesuvius' 
exposure to aluminium,” 
said Vesuvius chief 
executive officer Patrick 
André.

“The financial 
rationale is compelling 
and we look forward to 
working with CCPI's 
management team to 
continue its strong track 
record of value 
creation.”

Vesuvius acquires CCPI
Acquisition sees Vesuvius expand in aluminium.
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Largest cast bronze sculpture in UK 
travels to Plymouth by barge
The UK’s largest cast bronze sculpture has been unveiled 

after two years in the making.

The ‘young, powerful’ female figure, entitled Messenger, 
has been cast at a foundry in a tiny Welsh village, using 
the ancient technique of lost wax casting. It will stand in 

front of the Theatre Royal Plymouth, which commissioned 
Joseph Hillier to create the work. Hillier was inspired by the 
split-second pose of an actor rehearsing for Othello on the 
theatre’s stage.

The sculpture, spanning seven metres high and nine 

metres wide, was too large to be put together inside the 
foundry. It was made in sections, with 30 master craftsmen 
and women welding together 200 bronze panels.

The Cornish-born sculptor previously told the Press 
Association that the piece will be the largest bronze sculpture 
in the UK by volume - at 25.6 metres cubed and will weigh 
nine and a half tons.

“It’s a really big piece. If I lay on the floor, I’m the size of 
one of the feet. But, despite this, the pose is very small. She’s 
like a coiled spring,” said Hillier.

Visitors will be able to walk under Messenger’s body into 
the theatre, like an archway.

“There have been people inside the sculpture for months, 
welding it. It’s a young powerful woman, a potent force, about 
to transform the world by her actions. It’s a metaphor for what 
great theatre does,” said Hillier.

Messenger was cast at the Castle Fine Arts Foundry in 
Llanrhaeadr-Ym-Mochnant, Wales and travelled to Plymouth 
Sound on a barge before heading to its destination on a low-
loader lorry. It is being installed as part of Theatre Royal 
Plymouth’s £7.5 million regeneration project.

Theatre chief executive Adrian Vinken described the work 
as “mind-blowing”.

Messenger has been made by Hillier for the Theatre Royal 
Plymouth as a monument to the creativity of theatre and will 
be open to the public.
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Together with customers, partners and employees ASK 
Chemicals celebrated the 10th anniversary of its foundry 
pilot plant at the company headquarters in Hilden, 

Germany. The festivities were rounded off by a lecture 
colloquium held the following day, at which representatives 
from the academic world as well as customers, partners and 

employees of ASK Chemicals gave lectures that 
focused on the importance of networking for 
innovation and success.

ASK Chemicals opened an efficient pilot plant 
in Hilden more than 10 years ago, which today is 
an essential part of the company’s product 
development activities. From the outset, ASK 
Chemicals' management placed great emphasis 
on technical services and continuously pursued 
the development and expansion of its pilot plant 
at the company’s headquarters. The 
establishment of the foundry pilot plant enables 
ASK Chemicals to close the gap between product 
development and customer application quickly 
and efficiently. By simulating the customer 
process in the pilot plant, the Hilden-based 
company is able to implement the right solution 
for the customer with only a few iteration loops. 

Over the past 10 years, ASK Chemicals has 
continuously invested to provide its customers 
with value-added products and solutions. The 
most recent investment is the 3D printing 

laboratory set up two years ago for the application-oriented 
development of inorganic and organic binders for 3D sand 
printing.

In addition to its core functions, the pilot plant also plays a 
central role in the development of prototypes for innovation 
projects such as the further development of the Inotec 
technology, which ASK Chemicals works together with select 
customers. In this way, the performance spectrum of current 
developments can flow directly into the customer process 
without customers having to take on a high investment risk 
with regard to machine technology.

The celebrations at ASK Chemicals were held under the 
motto ‘Networking, Innovation, Passion’ – key ingredients for 
being successful according to Jörg Brotzki, Executive Vice 
President. 

“The network concept, the qualification of our teams and 
their passion for the field of casting are key success factors 
when it comes to developing innovative and value-adding 
solutions for our customers. We recognised this early on and 
have been relying on this recipe for success for more than 10 
years, in which the pilot plant plays a central role.”

ASK Chemicals celebrates the  
10th anniversary of its foundry pilot plant

The foundry pilot plant when it first opened 10 years ago. From mould making 
through to melting and casting the technology centre in Hilden is an essential part 

of the company’s product development activities

The most recent investment is 
the 3D printing laboratory set up 
two years ago for the application-

oriented development of 
inorganic and organic binders for 

3D sand printing
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KS Huayu AluTech GmbH 
has introduced a new 
casting process onto the 

market. This joint venture 
between Rheinmetall 
Automotive and China's Huayu 
Automotive Systems has 
developed a production process 
for the new Chinese plant in 
Guangde, one that is 
particularly suitable for highly 
complex engine block 
geometries and electric motor 
housings.

In the Neckarsulm, 
Germany test foundry of KS 
Huayu AluTech, the process 
has been brought to series 
maturity with the specialists 
merging the advantages of 
various casting processes. The 
result is high-quality, highly 
robust engine blocks that can 
also be cast in comparatively 
short cycle times.

The new high-tech sand casting solution is currently 
being used for a 4-cylinder in-line engine with cast-over grey 
cast iron liners. The liners are cast over a few millimetres 
toward the cylinder head to avoid the milling tool having to 
negotiate a variety of materials during the subsequent 
machining process. Such a design would not be viable in 
conventional low-pressure permanent mould casting.

For Head of Development, Dr. Christian Klimesch, the 
process is no longer completely new territory; “Since the 
same process is already being used at the Chinese plant in 
Guangde to manufacture the electric motor housings of a 
battery-powered car for the Chinese market. This 
development also originated at Neckarsulm and was 
subsequently transferred to the site located some 300 
kilometres west of Shanghai.” 

The exacting tolerances placed on the positioning of the 
liners in the sand proved to be one of the challenges in the 
progressing of the process for engine block manufacture. 
They need to be heated in the fully assembled core package 
after they have been centered exactly between the 22 sand 
cores of the package when cold.

Chill castings are likewise required in the area of the 
bearing bulkhead most stressed during subsequent engine 
operation. Since cooling is not active as in permanent mould 
casting, the required heat extraction must be controlled by 

the mass of the chill castings. In this way, very high material 
properties (tensile strength and yield strength) are achieved 
with simultaneously increased elongation. This is exactly 
what engine builders want for today’s highly stressed engine 
generations.

The great advantage of this process is to allow the 
design engineer maximum design flexibility with undercut 
geometries and all shapes of channels. In addition, less 
material has to be used and weight savings of between 
three and five per cent can be achieved. Due to the 
extremely low heat conduction of sand, lower wall 
thicknesses can also be obtained with the same filling speed 
and melt temperature compared to permanent mould 
casting.

Another advantage is that low-pressure sand casting is a 
very robust process with comparatively few variables 
providing matters such as the connection of the core 
package to the filling are under control. 

“This is where our many years of experience and our 
leading position in low-pressure casting come into play.  
Once you've set the appropriate parameters, it's like pretzel 
baking. And as the clock shows, it is also similarly 
productive, because instead of a cycle time of up to eight 
minutes as with low-pressure permanent mould casting, for 
example, the new process requires a maximum of a quarter 
of this time,” said Klimesch.

German company KS Huayu AluTech 
introduces new casting process for highly 

complex engine block geometries 
and electric motor housings

Maximum design flexibility when casting.
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be implemented simultaneously in the CoC, 
rather than in sequence as is usually the 
case.

Extended metallurgical capabilities
In recent weeks, the CoC’s metallurgical 

capabilities have been significantly expanded. 
HA is now able to analyse samples taken from 
melts from cast materials based on all 
common ferrous and non-ferrous alloys. This 
is now possible, in part, thanks to the 
acquisition of a state-of-the-art spectrometer. 
In addition, a portable Celox Foundry 
measuring instrument from Heraeus is now 
available to check the active oxygen content 
in cast iron, steel and copper melts. A new 
measuring station for the thermal analysis of 
cast iron alloys will also be commissioned 
shortly. A Melt Tester from MK has also been 
installed in the CoC, which enables cast 
materials based on non-ferrous alloys to be 
tested. Thanks to this new tester, thermal 
analyses and dross tests of Al-based melts

At GIFA 2019, HA  
will be showcasing the exciting possibilities  

of its Center of Competence

“Time to market” has long become a major a 
competitive factor. With the promise of accelerating 
the pace of innovation and optimising foundry 

processes, Hüttenes-Albertus (HA) opened its unique HA 
Center of Competence at the end of 2017.

Many internal and external customers have already made 
use of the facility in Baddeckenstedt, Germany, located at 
approximately 50kms from Hannover. Looking ahead to GIFA 
2019 HA will show that a comprehensive range of advanced 
chemical casting products is just one part of the success 
story. Functioning as an extended arm of the foundry industry, 
the company’s Center of Competence (CoC) and a 
sophisticated service concept shorten the path from prototype 
to series production. The CoC’s wide range of services cover 
literally everything that a foundry would have great difficulty 
implementing during series production.

The CoC is equipped with pilot and industrial equipment 
that reproduce almost all of the process steps within a 
foundry including mould making, core shooting, casting and 
more. New ideas and solutions for all mould and core 
production processes can be tested in practice without having 
to interrupt the customer’s processes. Early cooperation on 
product and process development between HA, foundries and 
machine and tool manufacturers can significantly reduce the 
timeline from prototype to series production. In close 
partnership, the various aspects of solution development can 

Early cooperation on product and process development between HA, 
foundries and machine and tool manufacturers can significantly 

reduce the timeline from prototype to series production
are now possible, as is the determination of density 

indexes.
As a result, experienced HA engineers now have access  

to a full spectrum of technical possibilities to support their 
consulting and development work in the field of metallurgy. 
Special services for customers include, for example, the holistic 
analysis of casting defects and support in identifying solutions.

3D printing services
Another major advance has seen the installation of a  

3D printer from ExOne at the beginning of 2019, which was 
specially configured for HA and now also enables rapid 
prototyping for customers. With the new S-Max Plus system, 
almost all 3D printing processes can be imaged with sand. This 
enables the rapid production of additive castings with different 
binder systems (phenolic resin, inorganic resin and furan resin). 
The system is also suitable for printing very large and complex 
moulded parts. HA will not only be using the 3D printer for its 
own development projects, but also for joint projects with its 
partners and customers. In cooperation with ExOne, for 
example, new binders and additives for 3D printing will be 
developed.  

Visit HA at GIFA in Hall 12, Stand C 50.
For further details contact SI Group | HA on  

TEL: 011 389 8200 or visit www.siigroup.com or  
www.huettenes-albertus.com
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According to reports the towering figure of Sardar 
Vallabhbhai Patel, a popular political and social leader 
who was part of the freedom struggle that resulted in 

India’s independence from British colonial rule in 1947, is the 
world’s tallest statue ever to be built.

Standing 182 metres above the Narmada River in the 
western Indian state of Gujarat, the statue reveals a figure 
moulded from approximately 1 850 metric tons of bronze. Up 
until this statue was unveiled in October 2018 the Spring 
Temple Buddha in China was the world’s biggest statue at 
128 metres.

The Statue of Unity project was announced by India’s 
Prime Minister Modi back in 2010 when he was still the chief 
minister for the state of Gujarat. Dedicated to the nation’s first 
deputy prime minister construction of the figure commenced 
in October 2013. Inaugurated in October 2018 by Indian 
Prime Minister Narendra Modi, it is the tallest statue in the 
world.

The statue was reportedly built with funds allocated by the 
Gujarat state government. It has also received support from 
the federal government and individual contributions. The 

committee overseeing the 
construction of the project 
reportedly also asked for 
public donations to finish the 
statue and called on farmers 
across the country to donate 
iron.

The Sardar Patel statue, 
twice as tall as the Statue of 
Liberty, is located in Gujarat, 
3.2km downstream of the 
Narmada dam.

Spring Temple Buddha, China
Located in Lushan County of 

Henan, the world’s second tallest 
statue measures 153 metres. Built 
in 2002, it depicts Vairocana 
Buddha and 
stands on a  
lotus throne.

The world’s tallest statue – 
the towering figure of Sardar 
Vallabhbhai Patel in India
The tallest statue in the world cost $410 million to  
build and $6.7 million to maintain.
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product review

Akasel Diamond suspensions 
for metallographic preparation

Akasel diamond suspensions have been 
developed to combine quick preparation 
with reproducible results. They have been 

formulated with environmentally friendly 
components. In a special process, Akasel 
suspensions are de-agglomerated. This 
assures outstanding finish without large 
scratches from agglomerated diamond 
particles.

Many factors are involved when 
seeking short preparation times as 
well as reproducibility. The decisive 
factor in achieving uniform particle size 
distribution is to use uniform, almost 
cubic-shaped diamonds. A single 
needle-shaped diamond can ruin a 
perfect preparation. Therefore, the 
objective is to minimise the presence 
of deviating geometry, such as 
needle-shaped crystals or flakes.

According to Akasel their Aka-
Poly+ suspensions allow for 
maximum removal and the shortest 
preparation times. The convenience 
of the all-in-one suspensions 

DiaMaxx and DiaDoublo provide the easiest way of 
using diamond suspensions.

Monocrystalline diamond suspensions 
present a cost-efficient solution for grinding 
and polishing. No matter what is most 
important for you, the Akasel diamond 
suspensions provide continuously high quality.

Akasel is a Danish company dedicated to 
developing, manufacturing and distributing 

preparation methods and consumables for 
metallography.

The Akasel programme of consumables 
for metallographic preparation includes 
cut-off wheels, diamond grinding discs like 
Aka-Piatto and Aka-Allegran that replace 
hundreds of pieces of grinding paper, 

agglomerate-free and permanently 
stable diamond suspensions. 
Additionally the company provides 
lubricants and a magnetic adapter 

(Aka-Rhaco) for magnetic preparation 
systems.

For further details contact IMP  
on TEL: 011 916 5000 or visit  
www.imp.co.za

Akasel’s programme of consumables for metallographic 
preparation includes cut-off wheels, diamond grinding 

discs, agglomerate-free and permanently stable diamond 
suspensions, lubricants and a magnetic adapter for 

magnetic preparation systems



Although the impetus for weight reduction in aerospace 
compelled engineers to look deeply into topology 
optimisation methods to generate bionic-designs that 

were elegant and optimised for performance, the recent 
advances in 3DPrinting methodologies are enabling naval and 
marine industries to benefit immensely from the same quick 
re-design and rapid manufacturing of components. The 
benefits come from both, direct 3D printing of metal and 
plastics, and more interestingly, from hybrid techniques 
wherein 3D printed sand moulds and patterns can help rapidly 
make gravity and investment castings.  

Both direct, as well as the hybrid process, require early 
manufacturing feasibility assessment of the topologically 
optimised design. With direct metal printing for example, 
optimal orientation of the part on the print bed, subsequent 
generation of the support structure, numerical evaluation of 
the print process, as well as an assessment of the distortion 
and the corresponding compensation are all important. Using 
the indirect method, determining if the part is being gravity or 
investment cast necessitates an early evaluation of defects 
such as to avoid performance failures. Partitioning of the dies 
or patterns and their 3D printing needs require proper set up.   

Ravi Kunju and Raj K. Bishnoi, both of Altair Engineering 
explored the collaborative simulation driven design framework 
that captures the entire process from ideation to 3D printing 
for additive manufacturing. Included are compelling examples 
with an intention of informing and motivating the naval 
engineering community to embrace what is possible. Although 
some of the methods presented may not be suited for 
deployment in a moving vessel, the potential impact of rapid 
manufacturing in both original manufacturing and 
maintenance/repair for generating replacement of parts, is 
compelling enough to understand all of them. 

Introduction to topology optimisation and constraints
Topology optimisation is the numerical computation 

method that maximises the performance of a design space by 
selectively subtracting the material under a given set of loads 
and constraints.  If the design space is a rectangle which is 
simply supported at two ends and is uniformly loaded, the 
resulting topological shape is a standard bridge structure as 

shown in 
figure 1.  

There are 
generally two 
types of 
constraints 
that are used 
in topology 
optimisation. 
One is related 
to the 

constraints involved with the performance attributes, and the 
other is related to the manufacturing methods; both of which 

drive the shape of the topology. This paper is focused on the 
manufacturing constraints. The more Manufacturing 
constraints we add, there is additional penalty on 
performance and mass. There are many types of 
manufacturing constraints that can be used based on the type 
of downstream process to select and they type of shape that 

is desired. Unconstrained designs with least amount of 
manufacturing constraints have the tendency to achieve the 
best performance goals, catering well to a growing appetite 
for additive manufacturing as illustrated in figure 2.

Topology optimisation design process
Identification of the performance loads and boundary 

conditions is paramount before embarking on an optimisation 
problem. A generic process flow in Altair Inspire is illustrated 
in figure 3.  

An example of a wheel upright showing free form 
optimisation (with no manufacturing constraints) is shown in 
figure 4 to illustrate a practical example in real life. In this 
case the a free form optimisation was done, considering the 
downstream manufacturing process to be either direct metal 
3D printing or investment casting. The flexibility for the 

A framework for rapid additive 
design and manufacturing:  
Subtraction before addition

Figure 1: Design space, load and constraints on 
the left and the resulting topology on right

Figure 2: Performance and manufacturing constraints

Figure 3: The design process for optimised design for  
robotic gripper arm
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investment casting 
is that there is no 
need to impose 
casting constraints 
as the pattern can 
have under-cuts 
when 3D printing. 
However, the 
feasibility for 
investment casting 
the wheel upright 
had to be 
evaluated using 
Altair Click2Cast, 
which is renamed 
to Inspire Cast now 
and is integrated 
into Altair Inspire. 
The 3D printed 

pattern and the 
actual cast part are 
shown in figure 5.

 

Understanding and using manufacturing constraints
Altair Inspire provides the widest variety of manufacturing 

constraints to drive the shape of topology that needs to be 
created, based on the downstream production process.  One 
such consideration is controlling the specification of a 
maximum member size of structural members. As an example 

a plat with hole constrained in the centre is subject to a force 
on the right corner. As we reduce the value of the maximum 
member size specified in the topology optimisation is 
decreased, the structures starts generating thinner members 
as shown in figure 4 from left to right. If the part is made by 
metal casting then the members in the structure are too thin 
then they can cause turbulence and weld defects during the 
flow, and conversely, if the structural members are too big, it 
can cause a big pocket of porosity. Inspire allows you to 



Figure 5: Concept to actual investment casting from  
3D printed pattern

Figure 4: Free form topology for a wheel upright for casting 
and subsequent casting feasibility using Altair Inspire

Figure 5: Casting porosity analysis in Inspire Cast shown for 
the various member sizes

Figure 6: Casting, stamping and extrusion manufacturing 
constraints

Figure 7: Comparing the shapes generated with multiple 
manufacturing constraints

Figure 4: Free form topology for a wheel 
upright for casting & subsequent casting 

feasibility using Altair Inspire

Figure 8: Solidification (Solid fraction) comparison for the 
various designs using Inspire Cast

Figure 5: Overhang angle
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control how thin 
and thick these 
sizes are and see 
how they affect 
the design. In 
figure 4, the 
maximum 
member size is 
reduced from the 
left to the right 
and figure 6 

shows the influence on 
the porosity. 

Another example is 
shown here comparing 
the resulting topologies 
for various manufactur-
ing constraints and the 
weight of the resulting 
designs in figure 7. If the 
downstream process is 
metal casting, then the 
subsequent solidification 
snapshot is shown in fig-
ure 8. The examples will 
be further discussed dur-

ing the presentation.
Another design problem inherent in additive manufacturing 

is the amount of wasted support material in 3D printing. To 
minimise this, we specify an angle threshold, typically 45 
degrees, for metal printing. This specified overhang angle is 
the angle at which the additive manufacturing process 
requires no support material. The topology that is then created 
form Altair Inspire will meet the desired manufacturing 
constraint as show in figure 5. The user needs to specify the 
print direction upfront and can chose a level of penalty as 
shown in figure 6. They can also be run with no-penalty 
adhering to generating structures that require absolutely no 
support or minimal support, generating the teardrop holes.

Two of these cases with no penalty with 90 and 0 degree 
print direction (to vertical) were selected to compare the 
designs and called case 1 and case 2. Case 1 is 60.87% 
heavier. It has 67.11% more support structure, is overall 
139.52% heavier and has 242% more deformation. Case 2 
the 0 degree case is the best in this scenario. 

3D printing for multiple purposes
As was mentioned in the introduction, 3D printing can be 

used for multiple 
purposes. Direct 
3D printing being 
the most 
common case. 
Figure 8 shows 
several examples 
of 3D printed 
parts. 3D printed 
sand moulds and 
patterns can also 
be used to create 
more efficient 

casted parts. 
Altair Inspire can also be used to create additively 

manufactured patterns and moulds as illustrated in figure 9, 
thus providing a very unique and immersive framework for 
simulation driven design for light weighting. 

The symmetric plane and the design space and the 
resulting iterative topology shape and process development is 

shown figure 10. The process was refined and a chiller was 
added to address a solidification porosity in the junction as 
shown in figure 11.

Conclusion
Thorough 

understanding of 
manufacturing 
constraints that 
drive designs are 
essential in 
generating 
topological shapes 
that are easier to 
manufacture. An 
immersive 
environment that 
facilitates 
generation of 
shapes that are 
cognisant of the 

manufacturing process is essential.  Brute force exploration, 
without using the right constraints, can be computationally 
intense, financially expensive, and sub-optimal for both 
manufacturing and performance. 

Evaluation of the manufacturing feasibilities, in 
combination with efforts for weight reduction with the right 
optimisation tools, on large structures, for the navy and 
maritime industry in combination with additive and hybrid-
additive manufacturing methods can be certainly useful as 
illustrated in other industries.  

A good understanding of the performance requirements 
and early involvement in the design phase is lot more efficient 
than re-designing towards the end of the product design cycle, 
when changes are more expensive. Using tools like Altair 
Inspire Platform in the in the concept design phase will ensure 
that designs can be light-weighted, and be manufactured 
quickly and efficiently with minimal defects.  

For further details contact Altair South Africa on  
TEL: 021 831 1500, email frichardson@altair.co.za or visit 
www.altair.com

Figure 6: Influence of printer direction and 
overhang constraints

Figure 7: Comparison of designs 
arising from 0 and 90 degree print 

directions under same loading

Figure 9: Additive manufactured sand mould showing cast part

Figure 12: Large casting poured into a 3D 
Printed Sand Mold generated from Altair 

Inspire Platform

Figure 8: Examples of 3D printed parts

Figure 10: Optimised design going 
through casting checks

Figure 11: Design 
on left without 

chiller and on the 
right with the chiller 

showing 
solidification






