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Nano Brief

As the country begins to open up from COVID-19 restrictions, Ebatco will plan to attend upcoming events, one of which will be
ISTFA 2021 which will take place in Phoenix, AZ at the Phoenix Convention Center from Oct. 31t — Nov. 4", Please visit us at booth
616!

With a growing customer base and increasing lab service demand, addition of new talents is warranted for Ebatco’s successful
operations. To support its strategic business plan, rapid business growth, and increasing customer needs, Ebatco is searching for a Nano
Analytical and Testing Lab Technician. As a technical member of the NAT Lab team, the technician performs contract lab services and
instrument demonstrations with appropriate levels of support and supervision, operates advanced nano/micro scale scientific
instruments, collects testing and measurement data, and writes technical report on experimental results and observations.

Please contact us if you are interested in this position!

Ebatco

As we continue to expand our lab services, we have added a brand new scratch tester to our instrument roster!

The Elcometer 3000 is designed to evaluate scratch resistance of paints and varnishes according to the ISO 1518 standard. The
instrument analyzes a specimen via a constant load scratch using a hardened metal hemispherical tip attached to a weighted arm. This
tip is brought into contact with the specimen, a force is applied, and the tip is dragged across the specimen at a constant speed. When
the scratch is finished, the scratch tip is automatically brought out of contact with the specimen to allow visual observation of the tested
area. The weighted arm can have up to 5 kg applied which allows evaluation of a wide range of coating damage; from faint marks left
behind using smaller loads to complete paint removal using higher loads. For coatings on conductive substrates, coating delamination
is detected using the Elcometer’s built in voltmeter, which displays a reading once electrical contact between the scratch tip and the
sample substrate has been established.



Case Study
Scratch Testing of Paint Coatings on Conductive Substrates for Automotive Applications

Automotive paint goes through wear and tear on a daily basis and is often used in harsh environments. A complete paint coating on a
car not only helps the vehicle look great but can also protect against corrosion of the substrate beneath it. Whether the vehicle gets hit
by a rock or banged by the car parked next to it, paint coatings can go through a beating. Scratch resistance determined through scratch
testing is a great way to examine the physical properties of the paint and to know how the coatings may perform in the field.

The scratch testing reported here was performed according to ISO 1518: Paints and Varnishes — Determination of Scratch Resistance.
This method regulates a constant load scratch and is carried out either (1) by a “pass/fail” test at a given load or (2) by testing at
progressively increasing loads to determine the minimum load of failure. Failure can be determined in two different ways, depending
on the conductive properties of the substrate. For a conductive substrate, failure is determined by the lowest force at which a voltage
reading is measured. A voltage reading occurs when the coating is completely removed allowing for a closed-loop circuit to be
established between the scratch probe and the instrument stage. For a nonconductive substrate, failure is determined visually by
examining the scratches. For this application note, progressively increasing load tests were employed to determine the scratch
properties of automotive paints on conductive substrates.
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Figure 1. Images of the scrathed cr panels: from left to right, black panel with loads of 1 kg, 2 kg, 3 kg, 3.5 kg, 4 kg, 4.1 kg, and 4.05
kg; blue panel with loads of 4.1 kg, 4.1 kg, 4.1 kg, 4.5 kg, and 5 kg; and red panel with loads of 4.1 kg, 4.1 kg, 4.1 kg, 4.5 kg, and 5 kg.

Three painted automotive panels were tested using the Elcometer 3000 Motorised Clemen Unit for scratch resistance following ISO
1518 recommended procedures. A black panel is tested against one blue and one red car panel for scratch resistance. Each scratch test
involves both a forward and backward stroke of the scratch tip across the sample. The voltage reading was observed on the initial
forward stroke but the image below shows the result of the entire scratch after the backward stroke has been completed. A 1 mm
diameter hemispherical Tungsten-Carbide scratch tip was used for testing. Loads of 1 kg, 2 kg, 3 kg, 3.5 kg, 4 kg, 4.1 kg, and 4.05 kg
were used on the black panel in order to find the minimum force of failure. As seen in Figure 1, the 1 kg force is not observable in the
image and the 2 kg force scratch is barely visible. Once the load reached 3 kg, the scratch became much more obvious, but no voltage
reading was observed until the 4.1 kg and 4.05 kg scratches. A voltage reading of over 10 volts was observed for the 4.1 kg scratch and
a smaller reading of about 2 volts was observed for the 4.05 kg scratch. Although hard to see in Figure 1, the 4.1 kg scratch is more
reflective than the others and visually it is clear the coating has been completely removed. For this test it can be determined that the
minimum force of paint coating removal for this sample is 4.05 kg and complete coating removal occurs at 4.1 kg.

To compare the blue and red panels with the black panel, each panel was tested three times at the complete coating removal load of the



black panel, 4.1 kg. There was no voltage reading for any of these scratches on either panel indicating no failure occurred. Additional
scratches at 4.5 kg and 5 kg were performed to determine if failure would occur. Even at the instrument maximum allowed load of 5
kg, no voltage reading occurred for the blue and red panels. Observing the scratches of the blue and red panels in Figure 1, it can be
determined that the coating was not completely removed, as the base metal could not be seen. It is clear that the blue and red panels
have much more scratch resistance than the black panel.

As demonstrated through these scratch tests, the automotive paint coatings can be easily evaluated through scratch testing to determine
their scratch resistances and their abilities to cope with other utility and environmental impacts such as lubrication, wetting, car-
washing, exposure to UV, or varying temperatures. Many other coating applications involving harsh or abrasive environments could be
benefited from scratch testing as well.

To subscribe or unsubscribe to this newsletter, contact info@ebatco.com.
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