


 

ÅScience is an international activity 

ÅScience knows no borders - builds international 

friendship and partnership, solidarity and 

understanding.  

ÅScientific and technological progress is dependent on 

the sharing of experience, expertise and costs across 

borders. 

ÅNo nation today can claim to have the financial and 

technical resources required to harness science 

optimally for growth and development 

ÅGlobal challenges that requires cooperation 

 

 

 
Why International Cooperation? 

 



National Development Plan ï 2030 

Åplan for the country to eliminate poverty and 

reduce inequality by 2030 through uniting South 

Africans, growing an inclusive economy, building 

capabilities, enhancing the capability of the state 

and leaders. 

ÅNDP - emphasizes the necessity to expand South 

Africa's science, technology and innovation 

outputs by increasing research and development 

spending by government and by encouraging 

industry to follow suit. 

 

 

 

South Africaôs strategic context 

 



International Cooperation in Ten Year 

Innovation Plan 
 

ÅInternational cooperation required to:  
- Enhance knowledge generation capacity 

- Support technology transfer  

ÅGoal: Make South Africa a preferred destination 
for international S&T investment  
- To notably support: 
Å Human capital development 

Å Research infrastructure partnerships 

- By strategically leveraging foreign investment 

 

 

 



Framework for South Africaôs S&T 

cooperation with Europe  

 

ÅSA ï EU S&T Cooperation Agreement 

ÅBilateral  S&T Agreements Member States 

ÅSA ï EU Strategic Partnership ï strong focus 

on S&T at annual Summits 

- Trade, Development and Cooperation Agreement 

ÅSupport Joint Africa-EU Strategy 

 



SA-EU S&T Cooperation beyond 

Framework Programmes 

ÅDevelopment cooperation: Innovation for 

Poverty Alleviation (sector budget support) 

ÅJoint Africa-EU Strategy 

ÅOther programmes: 

- EUREKA, EDCTP 

ÅDiversity in focus: 

- Policy dialogue, multilateral cooperation 

ÅMultiple partners: 

ÁMultinational companies, foundations, EIB  

 
 

 



Institutional support for South African 

Framework Programme participation 

ÅNetwork of National Contact Points 

 

ÅNational funding instruments: Strategic Co-
investment Funding / Seed Funding   

 

ÅSA S&T Office in Brussels 

 

ÅDedicated platform: European South African 
Science and Technology Advancement 
Programme (ESASTAP) 
 



ÅSupported ï EU FP7 

ÅStimulating research with international cooperation partner 

countries. Coordination & Support Action project -

implemented over two years ï ending in 2011  

ÅObjective - promote European-SA Research Cooperation in 

Aeronautics & Air Transport - the creation of a platform for 

enhancing R&D cooperation between EU & SA  

Åexplored the potential for participation of other African 

countries in such cooperation.  

 

AeroAfrica-EU: European-South African Research 

Cooperation in Aeronautics & Air Transport  

 



ÅTo identify research areas where potential exists for mutually 

beneficial (South) African & European aeronautics and air 

transport R&D cooperation 

ÅCreation of a platform for enhancing aeronautics and air 

transport research and development cooperation 

ÅAwareness-raising and partner-matching to promote such 

cooperation & collaboration. 

Å Increase participation in FP7 by SA and African Aeronautics 

Researchers 

 

AeroAfrica-EU Project 

 



 

Å Aeronautics R&D activities are historically rooted in defence 

requirements 

ÅWWII and thereafter ïdriven by: Military requirements, capabilities 

development, strategic independence 

Å Established local capability - Local assembly (1960ôs) 

ÅManufacture, upgrades & reverse engineering (1970s) 

ÅR&D activities (1960ôs) - CSIR wind tunnels (1956, ó68, ó75, ó89), 

Supersonic Tunnel Association International 1972 

Å Numerous other R&D projects ïNOTAR, etc. 

Å Product /prototype development (1980s) Rooivalk 

ÅWeapon systems 

ÅGlobalisation of activities (1990ôs >) both production and R&D 

 
 

 

 

 

 

Aerospace in South Africa 



Å1911Farnham flyer Kimberley SA 

Å1920 Establishment of South African Air Force 

Å1960s Local assembly Aermacchi MB 326 jet trainer 

Å1970s Local assembly Mirage F1 

ÅLocally developed airframes 

ÁRooivalk; Hummingbird 

ÁAHRLAC, Sling, Jonker Sailplanes 

ÅGood infrastructure ï legacy of past ambitions 

 

Aerospace in South Africa 



ÅAerospace in SA benefits from strong investment in:  

Ánew industry development: 

ïTi metal powder 

ïAdditive manufacturing 

: AeroSwift ï next generation 3D printer 

: Collaborative R&D programme 

ÁCompetitiveness improvement 

ïIndustry coordination & supply chain development 

ïSpecific areas: composites, electronics,  

ïFostering R&D networks and partnerships 

ÅGoal: Increased participation in global value chains:  

ÁIncreased industrial activity  

Á Economic growth  

Á Quality of life; unemployment and inequality 

 



South African Aerospace Industry 

Å Good infrastructure based on historical requirements 

Á OTB / TFDC; Alkantpan 

ÁWind Tunnels 

Å Focussed on global markets; 

Å Track record - EU FP programs, Airbus, SAAB, Grob, Diamond, Volvo, etc. 

Å Home to niche and competitive Tier 1 & 2 suppliers;  

Å Human capital ïflexible, can work across disciplines, innovative 

Å Cultural diversity and similarity with Europe 

Å African position ï gateway to Africa 

Å Already part of the Airbus and Boeing supply chains 

Å Government policies to increase R&D expenditure 

Å Aerospace formally recognised in Government Policies 

Å High Regulatory Standards; 

FFTT.ppt#1. FLUTTER FLIGHT TEST TECHNOLOGY
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Subcontracting  

Part / component  

OEM  

Upgrades / 

parts 

Local products & 

skills base; exports; 

Technology 

South African Aerospace role 



Aerodynamic Test and Evaluation 

NOVEMOR -  EU Programme 

EU FP participation 

NOVEMOR (NOvel Air VEhicle Configurations: From Fluttering Wings to MORphing 

Flight) to investigate novel air vehicle configurations with new lifting concepts and 

morphing wing solutions to enable cost-effective air transportation. 



NOVEMOR Background 

Å The aim of the NOVEMOR (NOvel Air VEhicle Configurations: From Fluttering 

Wings to MORphing Flight) research project is to investigate novel air vehicle 

configurations with new lifting concepts and morphing wing solutions to enable 

cost-effective air transportation. 

 

Å A multidisciplinary analysis and design optimization environment was used and 

improved to include analysis of novel configurations, such as the joined-wing 

concept for improved lift, and morphing wing solutions to tailor the wing for optimum 

lift and maneuvering capabilities.  

 

Å The proposed solutions will be incorporated as part of the aircraft conceptual 

design, rather than just as an add-on later in the design cycle, thus enabling 

innovative aircraft designs to be made through the use of morphing structures 

technologies. Such concepts will enable improved aircraft efficiencies, aerodynamic 

performance, reduced structural loads and lighter weight structures.  

EU FP participation 



 

NOVEMOR - Aerodynamic Test and 

Evaluation 

 CSIR designed and manufactured the 

wind tunnel model as well as new  

sensor technology to measure the 

aerodynamic loads generated by 

aircraft model in the CSIR transonic 

wind tunnel facility 

Aircraft model being tested in CSIRôs  Wind Tunnel 

EU FP participation 



Project FUTURE 

Compressor Flutter Exciter Rigged Developed 

by CSIR, integrated with Facility at Darmstadt 

University, Germany  

EU FP participation 



Project FUTURE Objectives 

Å Improve understanding of flutter based on state-of-the-art 

component and engine relevant experiments; 

Å Define design rules and criteria for aggressive lightweight bladings; 

Å Develop and validate state-of-the-art measurement techniques for 

aeromechanic experiments; 

Å Establish a worldwide unique database with high quality 

experimental aero-elastic results; 

Å Establish 'CFD Best Practice Guidelines' for aero-elasticity in 

turbines and compressors; 

Å Establish 'Experimental Best Practice Guidelines' for aero-elasticity 

in turbines and compressors. 

 

EU FP participation 



FFAST - Development of 

Computational Methods 

ÅGoing beyond the capability of Commercial off the 

Shelf in order to model complex multi-physics 

requiring complex mathematical modelling 

ÅReduced order modelling for fluid-structure 

interaction (EU Project FFAST) 

  

EU FP participation 



AeroSwift 

 

 

 

  



Titanium Part Manufacture 
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AeroSwift 



AeroSwift value proposition 
Å High processing speed 

Á 30-60 mm3/s compared to ~10 mm3/s 

Å Large build platform 

Á 2000 x 600 x 600mm 

Á 0.72m3 compared to 0.03m3  (and further scalable) 

Á Simultaneous manufacturing of various parts  
 

Å Part complexity in large parts 

Å Laser-based powder bed system, with high pre-heating technology 
 

Å Size and speed advantage makes AM competitive manufacturing 

technology 

Á Less raw material (Wastage down to 5% compared to >90% for high buy to fly 

ratio parts) 

Á Shortens and simplifies the supply chain 

Á Reduce time (Rapid manufacturing, Direct printing) 

Á Lighter parts, better functionality 
 

AeroSwift 



AeroSwift System Specification 

AeroSwift 

Large area, high power, powder bed AM system, for metallic 
components: 
 

ÅPowder layer manufacturing ï 5kW laser 

 

ÅHigh speed system for production of large titanium parts 

 

ÅVersatile to support optimization of parameter field 

ÅBuild volume: 2m x 0.6m x 0.6m 

ÅScan speed up to 50 m/s 

ÅHigh temperature preheating  

ÅLow oxygen atmosphere (Argon)  



ÅGood initial results achieved 

ÅSamples up to 120 x 70 x 4mm have 

been produced 

ÅñToken gridsò are produced with a range 
of parameter sets to evaluate and 

optimise parameters 

Å99.9% fusion of Ti  powder was 

demonstrated 

ÅForming rate - an order of magnitude 

faster than state-of-the-art technologies 

(30-60 mm3/s) 

Proof of Concept ï Phase II 

AeroSwift 



AeroSwift status 

Å Phase 1: Machine design and construction 

completed 

Å Commissioning in progress 

 

 

 

Å Phase 2: Process development and optimization 

started. 

Å Machine testing, evaluation and optimization 

Å Parameter testing and optimization 

Å Milestone: Flight ready demonstrator part end 

2017  

 

 

AeroSwift 
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Additive Manufacturing: Collaborative R&D 

www.dst.gov.za 

Qualification of MAM for 

Aerospace and Medical 

applications 

Design for AM Polymer AM 

Science 

communication & 

Engagement 

M
is

s
io

n
 a

n
d

 O
b

je
c
ti
v
e

s
 

Establish local competence to 

produce final Ti6Al4V parts with 

AM 

ÅFundamental understanding of 

MAM of Ti6Al4V 

ÅCharacterisation of parts after 

post processing 

ÅDevelopment of qualification 

procedures  for medical and 

aerospace 

 

 

 

 

Establish local design 

competence for AM-produced 

parts  

ÅEstablish Design for AM 

capability at participating 

HEIs, CSIR 

ÅEvaluate potential design 

packages 

ÅDesign projects 

 

Establish local competence to 

produce industrial parts in 

Polymer materials with AM 

ÅApplication in traditional 

manufacturing sector 

ÅProcess development in high 

end applications  

ÅLocal developed materials 

ÅNew PAM technology 

 

 

Public awareness 

program  

 

ÅScience communication 

and engagement 

strategy 

ÅIndustry association 

support 

ÅAnnual seminar for AM 

ÅReview of AM 

Roadmap 
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CUT,  CSIR NLC Stellenbosch, 

UCT, VUT, NWU 

NWU, VUT,  

CUT, CSIR, 

Aerosud ITC 

CUT, NWU  

VUT, CSIR, 

Aerosud ITC 

CSIR, CUT, VUT 
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Prof. Willie du Preez 

wdupreez@cut.ac.za 

Prof. Deon de Beer 

ddebeer@iclix.co.za  

Prof. Deon de Beer 

ddebeer@iclix.co.za  

 

Hardus Greyling 

hgreyling@csir.co.za 

 

Additive Manufacturing 
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To lead a global revolution in advanced metals generating signif icant export income and new  

industries for South Africa while reducing environmental impact 

To lead a global revolution in advanced metals generating significant export 

income and new industries for South Africa while reducing environmental impact 

Enabling Platform of Projects and Partnerships 

 

Light Metals 
Development Network 

(LMDN) 

Titanium, Aluminium 

LMDN  

Nuclear Materials 
Development Network 

(NMDN) 

Zirconium, Hafnium,  

other nuclear materials 

Precious Metals 
Development Network 

(PMDN) 

PGMs and Gold 

Lighter, functional 

alloy materials for 

the automotive and 

aerospace industries 

  

  

 

Value-added PGM 

products 

(autocatalysts, PGM 

coatings, etc.) 

  

  

 

Beneficiation of 

nuclear materials 

used in nuclear 

reactors 

  

  

 

High-perfomance 

materials for energy, 

petrochemical and 

transport sectors 

  

  

 

Ferrous Metals 
Development Network 

(FMDN) 

Iron 

FMDN  NMDN  PMDN  

Advanced Metals Initiative (AMI) 

Advanced Metals Initiative  


