
Page | 2Digital Transformation in the Aluminium Industry

Table of Content

1. Executive summary.............................................................................................
2. Introduction........................................................................................................

a.  What is Digital Transformation................................................................................
b.  The various phases of Digital Transformation.......................................................

3. Drivers of Digital Transformation.........................................................................

a.  Data availability & storage.......................................................................................
b.  Computational power & IaaS...................................................................................

c.  Business demand.....................................................................................................
d.  7 forces shaping everything in the digital age........................................................

e.  Support from Ecosystem?
4. Key technologies for Digital Transformation.......................................................

a.  ERP............................................................................................................................
b.  Peripheral technologies...........................................................................................
c.  Exponential technologies.........................................................................................
         i.        Robotic process automation......................................................................
         ii.       Industry 4.0..................................................................................................

         iii.      AI & Machine Learning................................................................................
         iv.      Intelligent Chabot........................................................................................
          v.      Virtual & Augmented Reality.......................................................................
         vi.      Blockchain...................................................................................................
       viii.      ChatGPT & AI based content generators...................................................

5. Technology revolutionizing the future of the aluminium industry........................

        a.   Advanced extraction techniques.....................................................................
        b.   Automation and robotics.................................................................................
        c.   Data analytics and AI......................................................................................
        d.   Lightweighting and design..............................................................................
        e.   Recycling and circular economy.....................................................................
        f.   Energy efficiency..............................................................................................
       g.   Smart manufacturing......................................................................................

6. Digital Transformation in Aluminium Industry – key trends.................................

       a.   Internet of Things (IoT) and Industrial Automation.......................................
       b.   Artificial Intelligence (AI) and Machine Learning (ML).................................
       c.   Data Analytics and Visualisation....................................................................
       d.   Robotics and Autonomous Systems..............................................................
       e.   Supply Chain Digitisation.................................................................................
       f.   Digital Twin Technology....................................................................................
      g.   Energy Efficiency and Sustainability................................................................
      h.   Cybersecurity.....................................................................................................



Page | 3Digital Transformation in the Aluminium Industry

7. Digital Transformation in Aluminium value chain................................................
   a.  Bauxite mining.......................................................................................................
   b.  Alumina refining.....................................................................................................
                i.   Case study..................................................................................................
   c.  Primary aluminium................................................................................................
                i.   Case studies..............................................................................................
               ii.   IoT technology for efficient cathode bar monitoring..............................
              iii.   IoT technology – Case studies................................................................
              iv.   Robotics process automation..................................................................
               v.   RPA – Case study.......................................................................................
              vi.   Deployment of RPA in the Aluminium sector...........................................
             vii.   Case Study.................................................................................................
            viii.   Data Collection in the Aluminium Smelter...............................................
              ix.   Case study.................................................................................................
   d.  Downstream segment...........................................................................................

               i.   Digital Transformation in the downstream...............................................
              ii.   The utilisation of digital technologies in the process
                    of aluminium extrusion..............................................................................
             iii.   Case study...................................................................................................
             iv.   Digital technologies used in the production of aluminium
                    flat-rolled products.....................................................................................
              v.    Case study.................................................................................................
             vi.    Digital technologies used in the production of aluminium foil..............
            vii.    Digital technologies conducted in the manufacturing of 
                     aluminium wheels......................................................................................
           viii.    Case study.................................................................................................
             ix.    Digital technologies used in the production of aluminium wires..........
              x.    Digital foundries casting techniques to create high-value 
                     turbine parts..............................................................................................
             xi.    Case study.................................................................................................
   e.   End user segments...............................................................................................
               i.     Industrial digital transformation gaining momentum in 
                      the end-use sector....................................................................................
              ii.     Digitisation in the construction sector with the use of aluminium.......
             iii.     Digital transformation in the automotive sector with the
                      use of aluminium......................................................................................
             iv.     Aluminium packaging sector undergoing digital transformation.........
              v.     Digital technologies used in aluminium cans.........................................
             vi.     Digital technologies impacted the aerospace industry, including 
                      using aluminium and other materials.....................................................



Page | 4Digital Transformation in the Aluminium Industry

    f.   Recycled aluminium...........................................................................................
            i.       Changing the face of the aluminium scrap recycling sector with 
                     digital technology....................................................................................
            ii.      On-site waste management techniques................................................
           iii.      Case study...............................................................................................
           iv.      Sorting and material processing...........................................................
            v.      Case study................................................................................................
           vi.     Mobile scrap metal processing...............................................................
          vii.     Artificial Intelligence (AI).........................................................................
         viii.     Case study................................................................................................
           ix.     Block Chain Technology...........................................................................
            x.     3D Printing................................................................................................
           xi.     Software....................................................................................................
          xii.    Case Study.................................................................................................

8. Futuristic digital innovations in aluminium industry
a. Digital innovations for aluminium smelters
              i.   Digital smelters by GE digital

              ii.   Case study

              iii.  Camera by Hycast

              iv.   Elios by Fives

               v.  Automated guided vehicles
               vi.  AiRC-1000 by Automation Innovation

               vii.  Maritime logistics solution

b. Global Aluminium companies that have embraced digital solutions

                 i.   EGA’s collaboration with Microsoft for cloud computing

                 ii.  Alba embraces VR technology

                 iii. Hydro deploys AVEVA™ PI System™ & HAL5000 pot 
                      control system
                  iv. China Hongqiao Group’s utilization of smart manufacturing 
                       systems
                   v.  GCC adopts Vectra’s Attack Signal Intelligence technology

                   vi. Vedanta deploys IIoT & IoT technology

                   vii.  BALCO incorporates T-Pulse HSSE Monitoring System

                   viii.  Rusal uses aluminium ingots quality check network

                      ix.  Rio Tinto



Page | 5Digital Transformation in the Aluminium Industry

9. Role based questions on Digital Transformation poised by various 
stakeholders
     a.  FAQs from CDO/CIO
      b. FAQs from Investors

      c. FAQs from Technology professionals

      d. FAQs from IT Managers

       e. FAQs from Service Providers

        f. FAQs from OEMs

10. Top 15 major tools Aluminium industry may benefit from

11. Digital leaders in the industry

12. Online marketplace shaping the future of the aluminium industry

       a.  Revolutionizing aluminium trade: How technology powers 
             effortless transactions on online marketplaces
         i.  Price discovery

         ii. Market segmentation

         iii.  Transaction security

          iv.  Dispute resolution mechanisms

      b.  Benefits for buyers

           i.  Access to a wide range of suppliers

           ii.  Competitive pricing

           iii.  Security & transparency

            iv.   Time and effort savings

       c.  Benefits for sellers

       d.  Case Study

13. Conclusion


