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1
Introduction

Nabrawind Technologies
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1
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Modular Blades Market

Is there a need for modular blades?

2017 2018

Source: Scheuerle
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1
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Modular Blades Market

What is the current state of the art?

Bonded Joints

Pat. US4474536

Source: National 

Research Council

Pat. US20100310379A1

Pat. WO 2012/004571
Pat. WO 2010/065928
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1
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Modular Blades Market

What is the current state of the art?

Bolted JointsSource: International Journal of Fatigue 

28 (2006) 1363-1374

Source: ERU/RAL, LMG, LMGH, DLR, DUT, JOR3-CT97-0167

Source: ENERCON

Source: SGRE

Source: INDEOL



7

1
INTRODUCTION

Nabrajoint®
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1
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Nabrajoint®
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2
VALIDATION STRATEGY

Goal of the Validation Program

TRL 1 TRL 9

Support Technology Readiness Level Through Analysis and Testing
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Certification Approach

TRL 1 TRL 9

Validation strategy based on Model-Test correlations

Local Models
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2
VALIDATION STRATEGY

Certification Approach

TRL 1 TRL 9

Validation strategy based on Model-Test correlations
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2
VALIDATION STRATEGY

Test Campaign Overview
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3
TEST CAMPAIGN

Material Characterization Testing

MAT. CHARACT.
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3
TEST CAMPAIGN

Subcomponent Analysis and Testing

Validation of Bolted Joint – Correlation Models

FEM

Analytical Model

Test

BOLTED JOINT

𝐹Amax =
𝐹Smax − 𝛼A · 𝐹Kerf + 𝐹Z + ∆𝐹Vth

′ − ∆𝐹Vth
′

𝛼A + 1 − 𝛼A · Φ
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Subcomponent Analysis and Testing

Validation of Bolted Joint - Tests
BOLTED JOINT



16

3
TEST CAMPAIGN

Subcomponent Analysis and Testing

Validation of Bonded Joint – Correlation Models

FEM Test
BONDED JOINT
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TEST CAMPAIGN

Subcomponent Analysis and Testing

Validation of Bonded Joint - Tests
BONDED JOINT
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3
TEST CAMPAIGN

Substructure Analysis and Testing

Validation of Nabrajoint® Substructure – Correlation ModelsSEGMENT TEST
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3
TEST CAMPAIGN

Substructure Analysis and Testing

Validation of Nabrajoint® Substructure – Test Bench DefinitionSEGMENT TEST
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Substructure Analysis and Testing

SEGMENT TEST
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Substructure Analysis and Testing

SEGMENT TEST
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3
CORRELATION MODELS AND TESTS RESULTS

Substructure Analysis and Testing

SEGMENT TEST
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3
TEST CAMPAIGN

Substructure Analysis and Testing

Validation of Nabrajoint® Substructure – Correlation ResultsSEGMENT TEST
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3
TEST CAMPAIGN

Subcomponent Analysis and Testing

Validation of Novel Assembly and Preloading Process
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4
CONCLUSIONS

Nabrajoint® Validation Summary
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THANK YOU!


