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Cast iron forms the backbone of the nacelle

Nacelle front plate Main bearing housing

Coupling house
Hub stiffener plates Ping
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Applies on up to 100 tonnes
structures:
Rotor hubs

PrinCipaI Idea Bearing housing

Machine frames

Nacelle support structures

Establish a welding procedure for cast iron
Test and verify material properties to be applied in third party type approvals
Deploy welding procedures world wide

Use welding procedure as a repair method to reduce scrap

Create the basis for modular design using assembly welding procedure
Create an industry standard for cast iron requirement specification

Create an industry standard for approved/allowed repair methods
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All of this will lead to lower the LCoE, reduce CO, emission and improve social acceptance.
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Test and Inspection Validation Simulation
Exploring and mapping

Process
relevance

Catalog:
— e atoay = Cast iron material
Well-known facts: » Expected quality level of the
o recor [ weld
ekl e dmanents > | " Shape and size
= Welding application

OTNDT = Welded joint
= Filler metal(s)
= NDT procedure

Small-scale
vs. Large-
scale

Scalability

Adoptability
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~ Weldngprocedwre SR W»  Vaidton  Simuaton
Welding of large-scale cast iron components

Visual evaluation:
Appearance

Implementation and OEM
support

DT: Lack of fusion

Tensile gnd yield = FORCE Technology setup:
Existing standards F;’FguDe Educ_:gtlopal services
QA/QC Microstruct 'C\IJeDr_’It_lflcatlpn
DT/NDT ICrostructure services

Methods and Hardness Mechanical testing
strategy Charpy Integration to other sectors
Post treatment .
Pre-heating [ [ Job solving specialist team

Size, geometry etc
NDT:
Magneto Flux
Dye penetrant
X-ray/Radiography

Dissemination:

= Project demonstrations
= Lifetime evaluations

Z : _ = Cost benefit analysis
ut e ’ ,_ = Business case studies
PAUT — )
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S welding procedre T T T Vaiaton I S simdaton
Weld inspection

Standard NDT

techniques:
g P
Radiography Magnetic particles Liquid dye penetrant Ultrasonic testing
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Welding procedure Test and Inspection Simulation
Validation of standard NDT and PAUT procedures
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X-ray Tomography High resolution imaging of defects in welds
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Welding procedure Test and Inspection Validation
Optimize weld parameters for full scale components

Thermo-mechanical analysis
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Fatigue simulation

Lifetime
predictions
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Small-scale ”,2%&
weld tests
Optimized weld parameters for
g 0 large-scale components
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Tomography and PAUT
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