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1. What problems are being addressed?
Design an additive manufacturing supply chain in Brazil

Challenge: setup large scale Main focus
maintenance service based in 3D 3D
printing technology 1. Improve responsiveness of technical Printing

B Oi assistance service
- +

2. Increase manufacturing flexibility for
supplying spare parts loT
Platform

3. Adapt (resize and reshape) parts and
components, and material +
substitution

. . Simulation
4. Reduce operating and inventory and
/\ costs Optimization
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Elevadores
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1.1 What problems are being addressed?
Perform automatic picking and place (from warehouses boxes to assembly
boxes)

Challenge: fully automate material handling Main focus
tasks in the production line

AN

Robotic

Picking

% 7 1. Improve the piece retrieval
/ 3 and kit preparation tasks

+

2. provide faster and reliable
supply of components to the
production line
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loT
Platform
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AUTOMATION AND DIGITALIZATION
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2. Strategic objectives
Foster digital manufacturing sustainability and be an enabler of 10T
technologies development between Europe and Brazil
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2.1 Specific objectives

To develop and demonstrate a flexible and scalable robotic system
and its integration with mass customization production lines

FASTEN
Flexible and Autonomous Manufacturing Systems for Custom-
Designed Products

Robot and
Additive Predictive Real-

Manufacturing = Open Industrial | time Simulation’
Systems loT Platform and
Integration Optimization

Integrate robotics, AM and loT and technologies

Standardize data repository and decision-making
integration, from end-users (consumers) services
to the manufacturing and supply levels

Optimize, synchronize, and improve the
coordination in real-time of the production and
logistic activities

Validate and demonstrate the FASTEN Framework
in two cross-sectorial industrial pilot cases

Improve the overall supply-chain performance and
decision-making effectiveness
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3. Main results
O FAS T E N 1. Intelligent handling of
Industrial Analytics Suite custom objects
Flexible and Q F]  FASTEN Real = EUIQCOHHCCtéV‘tYfam"ng all
scalable robotic =T @| time ardware and software components
system D 1] Monitoring and
Open Industrial FASTEN Holistic ,\P/lerforma ncet 3. 'IrnI'Jrovc accuracy and provide better
loT Platform for Simulator- anigerlnen insights regarding the near-future
e]6]
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3.1 Flexible and scalable robotic system

How to improve technical assistance service by reducing spare parts
delivery lead time (from technicians demand to technical assistance
service)?

p—

1. Spare parts
delivery lead time
problem

(Current spare parts manufacturing system)
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3.2 Flexible and scalable robotic system

Goal: Automate kit assembly with pick and place

______________________________ N
: 2. Collect parts 1
| from the 3. Manual 1
1 warehouse assembly of |
| 1 Order “Kits” to the 1
| received assembly line 1
| from SAP Automated ®

| collecting
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Assembly Line

Manual
Collecting
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3.3 Open Industrial loT Platform for custom-designed products

MES /ERP/ ...

Manufacturing Execution System . . SlM_ .
Enterprise Resource Planning Simulation & Decision Support

S

Logistic Equipment ] Production Equipment
Automated Warehouse J 3D Printer

APM
Advanced Plant Model

System

Connectors (TBD)

System

Connectors (TBD)

WP3
lloT Platform

Logistic Manager

Kitting, Machine Tending, ...
Assigner Tracker Manager

Manages the execution of a Logistic Tasks:
Industrial Robots, AGY, Mobile Manipulators, ...

Logistic Resource #1 (ROS) Logistic Resource #2 (ROS) Logistic Resource #3 (ROS)
Industrial Robot AGV

D .OEER. .

Manager

Mobile Manipulator

[ . W W [ . N . N ]
Manager Manager
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3.3 Holistic simulator-optimizer tool

Simulation-optimization is used to model the
dynamic behaviour of the manufacturing system:

1. to effectively solve integrative design, planning,
and scheduling problems

2. How many 3D printers should be allocated to
each region? Who should be the supplier for
each spare part?
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3.4 Predictive and prescriptive analytic tool

When should maintenance operations be
performed on the drilling robots to
maximize the production line productivity?

Online training of optimization algorithms
for predicting failures (integration with
planning and scheduling decision making)

LARGE AND/OR COMPLEX PARTS
CRITICAL STRUCTURES
AUTOMATION AND DIGITALIZATION
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