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https://www.youtube.com/watch?v=j1JLeK5I-xw&ab_channel=NikhileshDhureGermany

Tour with students on the campus:

Facts: 13.000 students
9 Faculties
100 study programs

https://www.youtube.com/watch?v=j1JLeK5I-xw&ab_channel=NikhileshDhureGermany
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• Martensitic Materials are very popular because of their hardness

• They tend to crack due to their brittle properties

• Internal stresses due to martensitic transformation coupled to mechanical loadings significantly influence the crack 

nucleation and propagation

Micro cracks

[R. Müller 2016]
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typical fields of

application

Solidification processes

Austenite

Phase transformations Crack propagation

Modelling of discontinuous interfaces by a continuous 

phase field
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Basic equations

mit

mit

mit

Free energy incl. temperature dependency
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Bloc with a quadratic hole

FE-Ni Alloy

Shear modulus of A // M

Compression modulus of A // M

Length scale param. for PT // Crack

Interface densitiy // Crack resistance

µA = 0.28 x 105 MPa //  µM = 1.1 µA

KA = 1.027 x 105 MPa //  KM = 1.1 KA 

Lc = 2 µm //  Ls = 2 µm

Gc = 0.1 J/m2 //  Gs = 1.0 J/m2

NE = 160,000

Martensite orientation

45°, -45°

100 µm

6
1
 µ

m
3
9
 µ

m

56 µm
8 µm

8 µm
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Werkstoffmechanik Strukturmechanik

Numerische Methoden
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NR50
SBR50

DMA with
T - sweep

DMA with
f - sweep
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• Atomic Force Microscopy (AFM)
• Blend with NR50 and SBR50

• Idealization of the distribution of two phases

→ Leveling of 50% “Black” and 50% “White”
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• Phase field method to generate the diffuse interphase
• Scalable interphase width

Model 1

Model 2Model 0
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• 9 sets with        and        for NR
• 9 sets with        and für SBR

Variable Description

Relaxation times

Weight factors

Radial frequency

Shear modulus
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• Harmonic excitation leads to a phase shift ➔ viscoelastic properties
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No Interphase
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DMA with
T - sweep
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→ Use of Isogeometrc Analysis (IGA)
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Source:Enercon

Windturbinengondel

1. Damping plate concept

2. Cavity concept

Innovative Concepts for Vibration and Sound Reduction in 
Wind Turbines
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Force

sensor

Impact 

hammerhead

Steel beam
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Structural

AdhesiveCore Material 

(Balsa Wood)
Shear Web 

(Fibre & Core Material)

Root

Spar made of

resin and fiber

laminate

Shell made of resin & 

fiber laminate

1.Strategy: Substituting the

original sandwich core by a

honeycomb shaped structure.

3.Strategy: Attaching an

external cavity at the rotor blade.

Structure of a rotor blade with

sandwich core

Implementation strategies

2.Strategy: Modifying the

original sandwich core.
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