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Guidelines for Demonstration of MTS Nano Indenter

Introdu ction

At the NANOLAB, we provide demonstration tests for customers who are interested in
purchasing MTS Nano Instruments’ equipment. Our goal is to work with the sales
engineer and the end customer to turn demonstration work into machine sales or provide
services. To that end, effective immediately, all samples submitted for demonstration work
must be accompanied by the worksheet “ Sample Testing Information Form * of the
document Request for SURFACE NANOLAB Services. Filling out this worksheet will help
qualify the customer, help us to perform the most appropriate tests possible, and help us
to write a very convincing laboratory report.

Outline

Introduction

Guidelines for effective demonstrations

Figure 1. Standard sample tray dimensions for the Nanolndenter XP

Figures 2 — 6: Photographs of a standard XP tray and various mounted samples
Figure 8: Schematic diagram illustrating the effect of surface roughness

Sample “REQUEST FOR DEMONSTRATION” worksheet with instructions for
completing it.

Guidelines for effective demonstrations

Most customers will require your guidance in submitting samples and obtaining results that
help them make a purchasing decision. Please consider the following guidelines:

Sample dimensions. As illustrated by Figure 1, in order to fit in the standard XP tray,
samples must fall into one of two groups based on their size and shape. The first
group consists of samples which are no larger than 1.2 inches in diameter and 0.45
inches in thickness. The second group consists of samples larger than 1.2 inches but
no thicker than 0.17 inches. Samples whose size and shape do not fall into either
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group for the standard XP tray could most likely be accommodated by a custom tray,
however the cost of designing and building any custom tray will only be done at the
customers expense.

Submit at least one sample material for which the customer knows the Young's
moduli.

Most customers want to submit samples that are of current interest to them. We want
the customer to be able to independently verify the results we provide. We are asking
the customer to judge whether the results we provide are accurate and useful.

Submit samples with level, smooth surfaces.

Keep in mind that the analytical models employed in instrumented indentation testing
rely on the assumption of a smooth, level surface and a single point contact between
the indenter tip and the sample. Figure 8 illustrates how surface roughness precludes
an accurate determination of the contact area until the point at which a single point
contact is generated. In general, the surface roughness must be less than 5% of the
desired indentation depth. For example if you want to make measurements using
small indentations of about 100 nm, the surface roughness must be less than about 5
nm

The more challenging the work, the more qualified information we need .

The table below should give some guidance on levels of difficulty. This table is by no
means exhaustive.

Work Examples

Easy - Hand E (hardness and Young’s modulus) on smooth, flat,
spatially uniform surfaces (including thin coatings), where E >
3 GPaq;

Most bulk materials and coatings deposited on silicon wafers
fall into this category

Medium - Hand E where indents must be positioned to within 10
microns;
loss modulus /tan RQ EXNSROP HUE \DP SGV ZKHH ( !
10 MPa;

scratch testing;
fracture toughness of bulk materials;
AFM imaging
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Difficult - Hand E where indents must be individually placed to within
1-2 microns;

H and E of small material volumes when E < 3 GPa;

tests at temperatures other than room temperature
awkward sample size or shape;

fiber pushout;

other specialized tests, such as micro-cantilever beam
deflection

SURFACE retains ownership of all demonstration d ata.

Prior to testing, please be inform that if you wish to publish the data, include it in a
grant proposal, or disseminate it outside their company in any way, you need to speak
with SURFACE.

SURFACE Rheinstr.7 D-41836 Hiickelhoven  Tel: +492433 970305 Fax:+49 2433 970302 info@surfaceteccom




SURBACE .

Figure 1: Sample tray dimensions
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Each sample is glued on to an aluminum puck. There are mainly two sizes of pucks: the
XP puck which has a diameter of 1" ¥4 , and the SA2 puck which has a diameter of 0.5”
(Figure 2, Figure 3, and Figure 4).

<+ XP sample tray

SA2 sample tray

\ XP puck

Figure 2: XP sample tray, SA2 sample tray and XP puck with samples
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Figure 3: Sample mounted on the aluminum puck for the XP

SA2 puck

XP puck

/

Figure 4: Sample mounted on the aluminum puck for the XP and SA2

Once the sample is mounted, the puck is inserted in the sample tray and tightened into

position with a screw (Figure 7).
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Figure 5: Puck mounted in the sample tray

The clearance between the top part of the sample tray and the top of the sample is 4mm.
So if the sample if thicker than 4mm it will have to be smaller than the puck diameter to be
tested (see Figure 6, and Figure 7).
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Figure 6: Sample mounted with a recess

Sample
mounted with
areces

Figure 7: Sample mounted with a recess in the sample tray
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SurfaceRoughness

Full contad between tip and
material for adepth larger than the
surfaceroughness

Partial contad between tip and material if penetration
depth < surfaceroughness

Figure 8: schematic of point of contact between the indentation tip and the material
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