
 

 

 
 

Nano Brief 

 
 

Ebatco will exhibit in several regional and national 

conferences and exhibitions to keep pace with market 

needs, and to meet and greet our existing and potential 

customers. Upcoming events include the following: 

 

• September 28-October 1 – The Advanced Materials 

Show (USA), Booth #429, Greater Columbus 

Convention Center, Columbus, OH 

• October 6-9 – The Battery Show North America, 

Booth #1027, Huntington Place, Detroit, MI, 

representing Kyowa Interface Science Co., Ltd. 

• October 20-23 – IMAT, Huntington Convention 

Center, Detroit, MI 

Ebatco’s Dr. Dehua Yang will be an Industry 

Panelist for the Inaugural Executive Leadership 

Forum 

• October 21-22 – MD&M Midwest, Booth #2528, 

Minneapolis Convention Center, Minneapolis, MN 

• November 16-20 – ISTFA, Booth #408, Pasadena 

Convention Center, Pasadena, CA 

• April 25-30, 2026 –TechCon – The Society of 

Vacuum Coaters, Long Beach, CA.  

Dr. Dehua Yang, as a cochair, is organizing a new 

session on:  Characterization, Testing and Failure 

Analysis of Thin Films, Coatings, and Engineered 

Surfaces 

 



If you are attending any of these events, please come and 

visit us to discuss how Ebatco could support you on your 

unmet analytical and testing needs! 

 

Ebatco 

 
 

Ebatco President, Dr. Dehua Yang Featured 

Presenter  

Dr. Yang will present at the ASM International 

Milwaukee Chapter meeting on September 9, 2025. The 

presentation is titled:  Microstructural Characteristics 

and Failure Mechanism Analysis of Fractured Metallic 

Materials.  Fracture is a critical material failure mode that 

occurs when applied stress exceeds a material’s strength, 

resulting in sudden and complete loss of functionality. 

Understanding fracture resistance is essential to prevent 

premature failure during a component’s service life. This 

study examines common fracture types—tensile, 

compressive, impact, and fatigue—through 

microstructural and fractographical analysis of 

laboratory specimens and real-world components. Key 

failure mechanisms and microstructural features are 

identified to support improved design and quality control 

in engineering applications. 

 

Ebatco welcomes Dr. Michael Hemenway as our 

newest Technical Sales Engineer 

Dr. Michael Hemenway received his B.A. in Chemistry 

from Saint Olaf College, and his Ph.D. in Medicinal & 

Natural Products Chemistry from The University of 

Iowa.  His doctoral thesis revolved around the laboratory 

synthesis of epibatidine, a nicotinic toxin isolated from 

the skin glands of the Ecuadorian poison dart frog 

Epipedobates tricolor, using a biotransformation as a key 

enabling step.  His career in science has included working 

in quality control in the pharmaceutical industry, 

industrial research using enzyme-catalyzed reactions and 

whole-cell fungal cultures, contract lab testing, and the 

medical device industry specifically drug-coated cardiac 

leads.  His career in sales has included the home 

improvement (exteriors) industry including roofing, 

siding and gutters.  Most recently he was doing outside 

sales for a window and door distributor in the Twin Cities 

of Minnesota.  Michael is eager to help Ebatco grow as a 



company and diversify its customer base in the area of 

testing and analysis. 

 

Raman Spectroscopy and Raman Microscopy 

Symposium  

September 16, 2025, hosted by Ebatco in partnership 

with Oxford Instruments, Inc., Cargill and Medtronic.  

The symposium features presentations from scientists 

who are advancing their fields through the use of Raman 

spectroscopy and microscopy. The day will conclude 

with a facility tour, a live Raman microscope 

demonstration and a question-and-answer session. 

 

For more information and to register for the symposium, 

please use this link:  

https://www.oxinst.com/events/raman-spectroscopy-

and-microscopy-symposium-in-minnesota  

 

Case Study 

 
 

Temperature-Dependent Viscosity of Silicone Bath 

Fluid 

 

Viscosity is a material property that is readily 

observable in many households. Pouring honey into a 

cup of tea takes considerably more effort and time than 

the same task with water, indicating that honey has a 

higher resistance to deformation and flow, or a higher 

viscosity, than water. While side-by-side comparisons 

are useful to demonstrate the effect of differing 

viscosities, many industrial applications require 

quantitative values. Measuring and understanding flow 

properties can allow an engineer to effectively design a 

multitude of products and flow systems, ranging from 

an optimized shampoo bottle lid to efficient polymer 

extrusion to entire oil transport pipelines.  

 

At Ebatco, the Anton Paar MCR302e Rheometer can 

operate using several different geometries to 

accommodate different material quantities and 

viscosities. For any measurement, the prevailing idea is 

that a shear strain (γ) is introduced, and a corresponding 

shear stress (σ) is measured. In the case of two parallel 

plates with a liquid in between, this means that the top 

plate rotates while the bottom plate remains stationary, 

providing a shear strain, and the measured torque at the 
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top plate is used to calculate the shear stress. With 

numerical values for both of these parameters, viscosity 

(η) can be determined from their ratio, 

𝜂 = 𝜎
𝛾̇⁄  

 

Vertical force and displacement control of the top 

measuring plate also enables extension measurements, 

for properties like tackiness, which are important for 

applications involving repeated removal and 

reapplication of a material. The temperature control 

capabilities of the MCR302e, ranging from -150 – 400 

°C, make polymer melt and solidification measurements 

possible with a high level of accuracy. The temperature 

control is useful when comparing the solid-like and 

liquid-like behavior of different samples, or when 

determining a glass transition and melting point. 

Performing oscillatory measurements for storage 

modulus, loss modulus, and tan(δ) in both solid and 

liquid samples provides highly sensitive and accurate 

data for glass transitions and flow points. 

 

Silicone fluids are common for use in heat transfer 

applications, but they are also used for lubrication, 

vibration damping, power transmission, and polishes. 

Silicone fluids have demonstrated a wide operating 

temperature range, high thermal stability, low volatility, 

and low intermolecular forces, which contribute to its 

lubricity and permeability. Commercially available 

products can have molecular weights from 150 to over 

500,000 g/mol, resulting in a high degree of variability 

in material properties. Two of the most notable 

properties that are heavily influenced by molecular 

weight are viscosity and operating temperatures, both of 

which increase with increasing molecular weight. To 

determine the effectiveness of a particular silicone fluid 

for heat transfer applications, we will measure the 

fluid’s viscosity under variable temperature. Lower 

viscosities are generally desired for fluids in heat 

exchangers, especially plate heat exchangers, which 

typically require a viscosity less than 5 Pa⋅s. A lower 

viscosity fluid requires less pumping power and it 

allows for more efficient heat transfer. 



 
 

Figure 1. Viscosity of silicone bath fluid from -50 to 60 

°C. The data show viscosity  

changes as temperature increases (red) and decreases 

(blue). 

 

The temperature dependence of viscosity for the silicone 

bath fluid is presented in Figure 1, with denoted 

segments that were measured under heating and cooling 

conditions. The two segments show very good 

agreement, indicating a high level of precision for the 

instrument, as well as sufficient thermal conductivity 

and excellent thermal stability of the sample. The low 

sample thickness (geometry gap = 0.1 mm) promotes 

thermal homogeneity, as thermal gradients in samples 

with a lower thermal conductivity can show hysteresis 

between heating and cooling curves. Additional 

discrepancies can occur between the heating and cooling 

segments if there are temperature-dependent reactions 

that are present; however, the agreement between the 

measurement curves and the published thermal stability 

of silicone fluids indicate that such reactions should not 

be present.  

 

The low viscosity values for the measured sample 

indicate that this fluid is suitable for heat exchange 

applications over the entire temperature range between 

-50 and 60 °C. The viscosity values are all below 0.5 

Pa⋅s, well under the threshold for plate heat exchangers. 

The increase in viscosity at lower temperatures is 



 

consistent with published measurements on similar 

samples. The more rapid increase near -50 °C reflects 

that the sample is approaching its pour point, where it 

will transition to a semisolid and significantly resist 

flow. Extending the measurement range to even colder 

temperatures would allow for a quantification of the 

fluid’s pourpoint. Further oscillatory measurements to 

determine viscoelastic properties over the full 

temperature range, if performed with the MCR302e 

Rheometer, would be particularly useful for the 

evaluation of lubricants and greases, especially in the 

automotive industry. As demonstrated, the range of 

liquid characterization capabilities at Ebatco allow for a 

more complete understanding of your material, enabling 

optimization and quality control for a product at any step 

in a manufacturing process. 

 

 
To subscribe or unsubscribe to this newsletter, contact 

info@ebatco.com. 

 
 

Ebatco, 10025 Valley View Road, Suite 150, Eden 

Prairie, MN 55344, USA 

+1 952 746 8086 | info@ebatco.com | www.ebatco.com 
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