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Nanoindentation — basic principle
DSI depth sensing indentation
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Nanoindentation tips
Microscope images
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Nanoindentation — data analysis
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Nanoindentation — data analysis @Ku
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Nanoindentation @Ku

sample preparation - surface roughness
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Nanoindentation — Sample preparation @Ku
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Nanoindentation on Wood @Ku

Scales in Wood-Adhesive bonds
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Mechanical properties of Adhesive Films @Ku

Tensile Test
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Mechanical properties of Adhesives
in the bond line
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Mechanical properties of Adhesives @Ku
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Mechanical properties of Adhesives KU
Nanoindentation — Deformation Work '
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Wood cell walls in the Interphase region @Ku
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Wood cell walls in the Interphase region

| KU

D
.
University of Natural Resources and Applie

Life Science, Vienna
Department of Material Sciences and Process

Hﬂm interphase cell walls 0.70 Hﬂﬂﬂ interphase cell walls 8
|:| reference cell walls |:| reference cell walls -T-
25—
© . 0.60 — _
o EEE—
9 L1
n _
=}
: L 5
EEE— 0.50—
é 20 I\ E T % L —O—
2 n T -
e L] o
w EEE—— o E 0.40—
| T : 4 | =
-g 151 O L1 L ] J_ O 1 J s
(3] CEE——
14
0.30
—_ O 1
N= 39 32 95 42 98 43 46 40
10— L J J \ J J 020 \L J \ N J J
Y Y Y Y Y Y Y Y
T T T T T T T
PUR PRF MUF PVAc PUR PRF MUF PVAc
19.07.2007 Institute of Wood Science and Technology | Johannes Konnerth 15



Melamine-modified spruce wood

Reference

Hardness (GPa)

Elastic modulus (GPa)

7 , - <
—T1 —\
6 /
\
! |
I
\
4 \ /
N - 4
.3
2
A
N= 8 17
Reference  Melamine-treated
26 7 - \\
24 /
f \
22 1
|
20 \ I
/
18 \
-\—_——l
16
14
12 ©
10

8 17
Reference Melamine-treated

19.07.2007

Institute of Wood Science and Technology | Johannes Konnerth

16




Lignin content (%)

N=

Cell wall micromechanics
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Cell wall micromechanics @Ku
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Fibers
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Modulus of elasticity (GPa)

Cell wall micromechanics

Cellulose fibers
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Wood cell walls in the Interphase region
Nanoindentation-Mapping
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Wood cell walls in the Interphase region @Ku
Nanoindentation-Mapping
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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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