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Nanoindentation – basic principle 
DSI depth sensing indentation
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Nanoindentation tips
Microscope images 

Berkovich
Three-sided pyramidal tip Conospherical tip
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Nanoindentation – data analysis
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Nanoindentation – data analysis

A
SEr π

2
1

=

indenteri

i

materialm

m

r EEE 








 −
+









 −
=

22 111 νν
Ei=1140GPa
Poisson’s ratio νi=0.07

100
1

12 ×
−

=
h
hh

CIT

A
PH max= Hardness

Reduced Modulus of Elasticity
Oliver & Pharr (1992)

Indentation Creep



19.07.2007 6

University of Natural Resources and Applied 
Life Science, Vienna
Department of Material Sciences and Process 
Engineering

Institute of Wood Science and Technology    I    Johannes Konnerth

Nanoindentation
sample preparation - surface roughness
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Nanoindentation – Sample preparation
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Nanoindentation on Wood
Scales in Wood-Adhesive bonds
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Mechanical properties of Adhesive Films
Tensile Test

macro ESPI
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Mechanical properties of Adhesives
in the bond line

50 µm
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Mechanical properties of Adhesives
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Mechanical properties of Adhesives 
Nanoindentation – Deformation Work
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Mechanical properties of Adhesives 
Nanoindentation – Creep
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Wood cell walls in the Interphase region

50 µm
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Wood cell walls in the Interphase region
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Melamine-modified spruce wood
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Fibers
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Cell wall micromechanics
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Viscose fibers
Lyocell fibers
Bocell fibers
Unoriented cellulose films
Oriented cellulose films
Nanoindentation data

Cellulose fibers

Gindl and Schöberl, unpublished
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Wood cell walls in the Interphase region 
Nanoindentation-Mapping

AdhesiveWood Mapping area
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Wood cell walls in the Interphase region
Nanoindentation-Mapping

increasing E-modulus increasing E-modulus
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Influence of tip geometry and 
Micro Fibril Angle on measurements
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New Tip
geometry

Berkovich 142,3°
100nm tip radius
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