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 Ex-Situ
 Latin “not in it’s original place or position”

Definition

 In-Situ
 Latin “in its original place or position”

 More recently used in science to describe an experiment + 
characterization while conducting experiment
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Test Specimen

Test Process

Observation



Literature Search
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Lupulescu, Alexandra I., and Jeffrey D. Rimer. "In Situ Imaging of Silicalite-1 Surface Growth Reveals the Mechanism of 
Crystallization." Science 344.6185 (2014): 729-32. Web.

Sandia Technical Library Search “In-Situ”, 9/18/2015



Past Work-Auger Tribometer

5



In-Situ ECR Measurement
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CSM-Commercial Tester
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Commercial Tribometer + ECR 
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Allows direct measurement of electrical contact resistance while conducting
friction experiments



Tribometer Into Viscometer
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Allows direct measurement of impact of lubricant viscosity on friction behavior.
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Cryogenic Friction Testing
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Temperature Control
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Temperature Range is -196°C to 200°C with ±1.0°C Control



Temperature Control
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Cryo-Friction Tester
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Cryo-Friction Results
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http://www.jstor.org/action/showPublication?journalCode=procroyasocilond
https://www.jstor.org/stable/99967


In-Situ Wear Measurement
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Interferometric Wear Measurement
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The Wear of Metals under Unlubricated Conditions
J. F. Archard and W. Hirst
Proceedings of the Royal Society of London. Series A, Mathematical and Physical Sciences 
Vol. 236, No. 1206 (Aug. 2, 1956) , pp. 397-410 Published by: The Royal Society
Stable URL: http://www.jstor.org/stable/99967



Ex-Situ Wear Measurement
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Six Individual Wear

Tracks

Cycles

One Wear Track,

Six Measurements

Test Conditions:
50g Normal Load
1mm track
1mm/second traverse rate
Open Air Environment
2-1000 cycles
1/8” Silicon Nitride Ball
304L Flat Mirror Polished



Tribometer Layout (Linear Mode)

High accuracy,
Commercially available
Linear Positioner

Custom PEEK Sample Mount
Linear Positioner with
Powered actuator

3-axis linear positioner
With manual adjustment for
“fine” positioning

Custom Friction Head



SWLI-Tribometer Rotary Mode
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Future Work

 Raman Spectrometer + Friction Tester

 In-Situ Wear Scar Measurement (High Mag)

 High Temperature Cover Gas Stage
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Appendix1- Cryo-Friction Tester
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