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Nanoindentation Scratch Testmg Thin Film Testing

'S

e Simple indentation e Scratch testing e Ultra-thin film property

e (CSMindentation e Scanning Probe Microscopy (SPM) measurement

e loadrangeto2N e Tribological measurement e Bond-strengh measurement
High-Temperature Testing Cryogenic Testing

High-Strain Rate Testing

gy

e Up to 800°C (with tip heating) o Downto-150°C e Constant strain rate

e High vacuum e High vacuum e Impact testing

e Testing 3 samples in parallel e  Strain-rate jump testing

Mechanical Microscopy Correlative Mechanical

Temperature-Dependent
Nanoindentation Mapping

%
1

(Nanoindentation Mapping) Microscopy

e High resolution (<200 nm) e  Correlate with EDS e Quantify changes in mechani-
e Ultra-high speed (>30 indents/s) e  Correlate with EBSD cal properties and microstruc-
e High-sensitivity e Correlate with AFM tures from -150°C to +800°C
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Force

Range

Noise floor (10 Hz)
Digital resolution

Sampling frequency

Position

Coarse range

Coarse noise floor (10 Hz)
Fine range

Fine noise floor (10 Hz)
Digital resolution
Sampling frequency

Feedback-loop frequency

Range
Noise floor (10 Hz)

Pressure

upto2N
down to 100 pN
down to 0.01 pN

2 MHz

30 mm
500 pm
20 um
5pm
0.01 pm
2 MHz

500 kHz

130 x 130 mm

500 pm

less than 5 - 10“mBar

Active vibration isolation (integrated)

Camera
Objective lens options
Focus

Coaxial illumination

3 iX05

5 megapixel CMQOS sensor
5x, 10x, 20x
motorized

LED, Adjustable
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X Position (um)
Sample Material: High-chromium Cast Iron Inter-indent Spacing: 500 nm

Curtesy of: Prof. M. Guitar, Saarland University Number of Indents: 60'000

Indentation Depth: 50 nm

Indentation Speed: 30 indents/s
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Sample Material: 316L Steel L-PBF
Curtesy of: Prof. M. Bambach, ETH Zurich Number of Indents: 320°000
Indentation Depth: 200 nm

Inter-indent Spacing: 2 pm

Indentation Speed: 5 indents/s
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Y Position (pum)
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X Position (Lm)
Sample Material: High-Chromium Cast Iron Inter-indent Spacing: 500 nm
Curtesy of: Prof. M. Guitar, Saarland University Number of Indents: 500000

Indentation Depth: 50 nm Indentation Speed: 10 indents/s

Austenite
Martensite
M2:C+ Carbide
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Nanoindentation

Electron Backscatter
Diffraction (EBSD)

Energy Dispersive
Spectroscopy (EDS)

Hardness map
“(Nanoindentation)
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Reduced Modulus (GPa)

Sample Material: Meteorite (Fe-9Ni-0.5Co)
Curtesy of: Prof. S. Korte-Kerzel, RWTH Aachen Number of Indents: 30°000
Indentation Depth: 190 nm Indentation Speed: 0.25 indents/s*

Inter-indent Spacing: 2 pm

*Data recorded with the FT-104 Femtoindenter. Similar data can be obtained with the iX05 nanoindenter 10x faster.
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Sample Material: Ni-Mo Diffusion Couple
Curtesy of: Prof. Bin Gan, NWPU, Xi‘an
Indentation Depth: 200 nm
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150 200 250 30 150 200 250 30
Reduced Modulus (GPa)

Inter-indent Spacing: 4 pm
Number of Indents: 6 x 4’500
Indentation Speed: 0.4 indents/s*

*Data recorded with the FT-NMTO04 In-Situ SEM Nanoindenter. Similar data can be obtained with the iX05 nanoindenter 10x faster.
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Model

S200
S2'000
S$20°000
$200°000
$2'000°000

S20°000-2Axis

S200°000-HT (800°C)
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Range

+/- 200 pN

+/-2'000 pN

+/-20°000 pN

+/- 200'000 pN
+/-2'000°000 pN

+/- 20°000 pN (normal)
+/- 20'000 pN (tangential)

+/-200°000 pN

Noise Floor (10Hz)
0.1 nN

0.5nN

5 nN

50 nN

500 nN

10 nN

10 nN

100 nN
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Vertically-motorized high-
vacuum chamber

Top-down optical microscope
with coaxial illumination

High-temperature module
(up to 800°C)

FemtoTools high-resolution
piezo-scanner

FemtoTools MEMS-based
force sensor

High-stiffness measure-

ment frame i .
Cryogenic testing module

(down to -150°C)

Sample holder

Integrated active antivibra-
tion system

Vacuum pumping system
(turbomolecular pump)

High-speed control electron-
ics (2 MHz sampling rate,
500 kHz feedback frequency)

Visit https://nanoindentation.oxinst.jp/
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