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"1 72.000 9733 1845989.792 0.000 576.380 50.867 07:25:39 PM 244648000
"2 72.618 9597 188033.540 0.000 575.155 50,739 07:33:28 PM  2.4464500(
"3 70,795 9.415 184523.705 0.000 581.515 50.523 07:39:21 PM 244648000
"4 72194 9713 184913.885 0.000 573516 50.464 07:45:11 PM 2. 44645001
"5 72330 9577 187030.735 0.000 576.607 50726 07:50:42 PM 244648000
e 72103 9735 185724.590 0.000 577.882 51.146 07:56:18 PM  2.44654800(
"7 | 72,460 9.452 188862641 0.000 578.931 50.880 08:01:58 P |2.446480_Diﬂ
1A d »
Mean B7.220 8.703 186150.392 0.000 B51.728 50.763 2.446480000e
Std. Dev. 14.539 2666 2048.094 0.000 223836 0.200 0.000000000e
% COv 2208 30.63 1.10 o 34.35 0.39
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1 silica 50 mM.mss MethOdS’

5 CfTe o 51 50 s Export tO Excel

3 CdTe on Si 50 mhl.mss

4 CdTe on 5i 100 mM.mss |
5 spherical S00mM 10x 305, mss

& Spherical S00mM B4C 10:x 10s load 1s unload, mss
7 Sphetical B4C 500rmM 305 load 15 unload 10x.mss
8 Spherical B4C 60s load 15 unload 10x S00mM, mss
9 Spherical 500 ml 10x loading 10s.mss
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Do?

Different methods currently available in
Testworks:

 Hardness, stiffness, modulus, load control
(allows multiple loading for indentations)

* Scratch mode
* Array of indents at decremental loads
* Indents at a specified depth
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What Options are Currently
Available for Upgrade on the
Nano Indenter XP?

» Continuous Stiffness Measurement (CSM)
* The Dynamic Contact Module (DCM)
 Lateral Force Measurement (LFM)

* High Load Indentation (up to 1 kQ)

« Sample Positioning Tables
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What is Meant by “a Good
Sample Surface” for Testing?

 Although there are no strict numbers to
follow, the things that may affect your
modulus/hardness/stiffness results are:

-Surface roughness

-Surface flatness

-Material porosity

-Creep

-Homogeneity of surface; purity
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How Does the Indenter Find the
Surface?

* Usually 50 microns away (in x and y
direction) the indenter first makes light
Impressions.

* The surface height that is found at this
location is taken to be the surface height
at your indentation location.
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What Sort of Materials Cannot
Be Tested on the Indenter?

 Materials that contain diamond or diamond
particles — this will damage the indenter

« Materials that cannot be mounted, polished very
well or are very porous

« Materials that are not clearly solids

 Materials harder than about 40 GPa should not
be scratched with the Berkovich indenter

 Materials harder than about 10 GPa should not
be scratched with the cube corner indenter
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Indenting and Does It Need to
be Cleaned?

« Certain materials
have been known to
‘jlunk up” the indenter
tip. It is good practice
to clean the tip either
with acetone, or even
better, ultrasonically,
before tests.
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Can | Use Any Tip and
Orientation for Scratching?

* Although it is allowed in the software, it is
advised against to scratch in a direction
that is not a facet intersection

|

Recommended
scratching directions

T



