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System |: Technology Overview

Bulk AM is a Nuclear AMRC
concept and approach to additive
manufacturing of large scale
components (>1m).

Defining characteristics :
* High deposition rates
* Large volume builds
* Bigger surface area

» Large simple features

Source: http://www.world-nuclear-
news.org/C_Reactor_parts_deal_for_Areva_0511081.

Basic principles:
* Low risk approaches e -
* Adapt enabling technologies (o oo [ T
* Address current issues Plimp - .

N Source: http://www.sigmagroup.cz/en/about-
b New manUfactu rlng route us/news/mochovce-nuclear-power-plant-condensate-

pumps
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System II: Conceptualisation Framework

Focus on exploiting robotic autonomy and modular tools

Common enabling technologies Sizable flexibility




System Ill: Capability

Reconfigurable manufacturing cell

The system is being developed for the sustainable and efficient
fabrication of high-value, quality-critical, large-scale metal (>1m)
components.

Key Features:
Fully integrated multi-axis robotic cell in a protective enclosure
Virtual environment for process simulation & offline programming

Integrated equipment and process monitoring for quality control

Inspection capability for calibration and surface analysis

Challenges:
e System Integration - Complexity, Performance
* Process Control - Adaptive precision, Self awareness
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Applications I: Core R&D

Processing effects on materials:
One type of energy source
(electric arc) + powder and wire

feedstock materials.
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Application Il: AMOS - Aerospace Repairs

Additive Manufactunng
Optimization & Simulation Platform
for repairing & remanufacturing
of aerospace components
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What: H2020 EU-Canadian project focusing on several DED AM processes.

Why: The reliability metal AM parts significantly contributes to barriers that influence its
wide adoption in the aerospace and other high-end industries.

Who: University of Sheffield, GKN Aerospace, Ecole Centrale De Nantes, Digital Product
Simulation; McGill University, Pratt & Whitney, Héroux-Devtek Inc., Liburdi, University.of >
Ottawa.



AMOS Approach

Sampling Requirements
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Objective Description

Basic

characterisation | 1© understand DED process capabilites.

To demonstrate DED process consistency by periodic sampling and testing, and
also to check understanding of process variability using basic characterisation
test results as a basline.

Compliance
assessment

Verification in To assess the reliability of DED processes and key test characteristics, including
repair scanario compliance with results from previous levels and end-user requirements.




When AM is a complete solution, it will
address a number of industrial
challenges.



The
University

a Of
< Sheffield.

NUCLEAR AMRC

ADVANCED MANUFACTURING RESEARCH CENTRE

Advancing UK manufacturing

Thank you

MANCHESTER Supported by the

1824 43 Regional Growth Fund

The University of Manchester
Dalton Nuclear Institute

caTAPULT

High Value Manufacturing

EUROPEAN UNION

Investing in Your Future

European Regional
Development Fund 2007-13



NUCLEAR AMRC

web: namrc.co.uk
email: udi.woy@namrc.co.uk
Tel: 0114 222 9572

Twitter:@NuclearAMRC



