
By Corinne D’Ambrosio  

 
On Wednesday, May 20, 2015, 

the SCCAVS hosted a special 

dinner and presentation by Dr. 

Jeffrey Lince at the Sizzler in 

Torrance.   

Lubricating bearings and gears 

that must operate in the vacu-

um of space or inside a physical 

vapor deposition coating cham-

ber is a difficult proposition.  

Most lubricants used in air will 

evaporate in vacuum, causing 

mechanism failure and contami-

nation of important materials 

and components. In space, there 

are additional difficulties, includ-

ing vibration during launch, ther-

mal cycling on orbit, and the 

need to work effectively for 

missions up to twenty years in 

duration without lubricant re-

plenishment.  In his talk, Dr. 

Lince explains that two classes 

of materials that can handle 

these problems are used in 

“Lubrication in Vacuum” with Jeffrey Lince, Ph.D. 
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space and vacuum chambers: 

Liquid Lubricants – Synthetical-

ly designed for low evapora-

tion, wide temperature ranges, 

and long life. 

Solid Lubricants  - Molybdenum 

disulfide and PTFE Teflon®.  

In his talk, Dr. Lince provided 

examples of typical lubricated 

space mechanisms, and lessons 

learned in space lubrication 

were applied to recom-

lubricating techniques for vacu-

um systems, which although are 

more accessible and less ex-

pensive than spacecraft, still 

have their own challenges.  

Some examples given were 

from applications in launch ve-

hicle and satellite mechanisms, 

the tracking and data relay sat-

ellite systems (TDRSS), such as 

the TDRSS stowed in Orbiter 

and the Mars Curiosity rover.    

Research conducted at the 

Aerospace Corporation on 

spacecraft lubricants includes 

sputter-deposited nanocompo-

site doped-MoS2 coatings, 

which are used in space appli-

cations as well as some terres-

trial applications, but begs the 

question: Does the type of do-

pant affects storage resistance?  

Using a CSM pin-on disc tribo-

meter for friction and endur-

ance measurements, the team 

at The Aerospace Corporation 

was able to determine that

(continued on page 4) 
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Jeffrey Lince, Ph.D. is a Senior 

Scientist at the Aerospace 

Corporation, where he has 

worked for 30 years. 



Thank you to our sponsors: 

Los Angeles & Orange County Science Fair Winners 
By Corinne D’Ambrosio & Jim Garner 

The 60th annual Orange County Science & Engineering Fair (OCSEF) took place April 21-26, 2015 at the Orange County Fairgrounds in 

Costa Mesa.  The Fair drew about 600 6th-12th grade participants from both public and private schools in Orange County.  Special Award 

Judges Corinne D’Ambrosio and Dan Coursen selected the two winning projects at this year’s Fair. 

 
1st Place winner Jennifer A. McCleary is in the Senior Division under advisor Dr. Astrid Mueller, Laser Technologist at the Cal Tech 

Beckman Institute.  She is a student at Arnold O. Beckman High School in Irvine.  Her project, “Correlating the Bandgaps of Earth Abun-

dant Metal Oxides to Photocurrent Generation  for Water Splitting Applications,” aims to facilitate the discovery of new photoanode 

materials for solar water splitting as a viable alternative source of energy to power the planet.  Miss McCleary used chemistry to meet 

the challenge of providing sustainable energy globally through use of solar-driven water splitting with Earth-abundant, efficient, and robust 

photoelectrode and catalyst materials with the help of her correlation.  She conducted her research at the Molecular Materials Research 

Center of the Beckman Institute, and thanks Professor Harry B. Gray for welcoming her into his “Solar Army,” helping her explore her 

interests in Materials Chemistry for more sustainable energy applications. 

 

2nd place winner Eleni Farfoutis is a 9th grader at Santa Margarita Catholic High School.  Her project, “Predicting and Analyzing Coronal 

Mass Ejections,” helps to solve the problem of predicting Coronal Mass Ejections, which seriously affect the Earth’s magnetosphere.  By 

generating a seismology graph for the past complete solar cycle (23) and generating an algorithm, then developing an image processing 

program in MATLAB, she was able to successfully generate a rough equation to estimate the number of occurrences in one day.  This 

could help scientists better prepare for the next CME, and she hopes to continue to talk to scientists who study these celestial phenom-

ena to refine her research and data. 

The 65th annual Los Angeles County Science Fair showcased the talented work from 6th to 12th grade students from more than 150 

area schools, and was held March 26-28 at the Pasadena Civic Auditorium.   Special Awards Judge Jim Garner awarded first prize to An-

drew Valenzuela and Yazil Aquino of Francisco Bravo Medical Magnet High School, Los Angeles for  “Validation of a Larger PtIr Deposi-

tion System for Deep Brain Stimulating Electrodes.”  This project advanced medical science by validating a new and larger-scale thin film 

deposition process for making low impedance electrodes for use within the body.  (Continued on page 3)   
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LASEF & OCSEF Winners Continued… 
 
They found that performance was about half that of a laboratory pilot-process but still ac-

ceptable.  Their future research will focus on modifying the deposition process to optimize 

electrode performance.   This work was of special interest to us because it involved thin 

films, which are a major AVS focus.    

 
Second prize went to Clarissa Tacto, St. Anthony High School, Long Beach for “The Trans-

ference of Nicotine through Drinking Glasses.”  This project measured nicotine adsorption 

on drinking glasses.  Sample coupons were soaked in aqueous solutions of varying nicotine 

concentrations.  De-sorption was measured by titration.  The results showed detectable 

levels of nicotine on all samples but no clear correlation between exposure concentrations 

and desorption abundances (probably due to saturation).  We were delighted to find a pro-

ject like this, involving surface chemistry, which is also a major AVS focus. 
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Upcoming Events 
 

 
SCCAVS Equipment 

Exhibition & Short 

Course Program 

September 28-30, 2015 

Holiday Inn 

Buena Park, CA 

www.sccavs.org 
 

 
 

AVS 62nd International 

Symposium & Exhibition 

October 18-23, 2015 
San Jose Convention 

Center 

San Jose, CA 

ww.avs.org 
 
 
 

OCSEF Winners 

Left:  1st Place Winner Jen-

nifer A. McCleary of Arnold 

O. Beckman High School in 

Irvine 

Right:  2nd Place Winner Eleni 

Farfoutis of Santa Margarita 

Catholic High School 
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Chapter Activities 

“RELIABLE OPTICAL COATINGS FOR OVER 40 YEARS” 

2925 College Avenue 
Costa Mesa, CA  92626 

Phone: 714-850-1447 Fax: 714-5854172 
E-mail: dan@coursencoatinglabs.com 

 
http://www.coursencoating.com  

“Lubrication in Vacuum” (Continued) 
 
in general, Au-Sb2O3-MoS2 lifetime is ~20× higher than for Ni-MoS2.  In addition, degradation during prelaunch storage (i.e., by oxidation) is 

measurably greater for Au-Sb2O3-MoS2 than for Ni-MoS2. 

 
Dr. Lince went on to explain that increasing and more stringent requirements for spacecraft moving mechanical assemblies is a moving tar-

get, requiring continuing work.  That work requires better quantifying the behavior of currently-used materials, and developing new materi-

als with improved properties.  He summarized that lubrication in vacuum chambers in comparison to space is similar, saying, “Vacuum is a 

vacuum is a vacuum: they require similar types of lubricants!”  For ball bearings, there are similar solid lubrication strategies, including the 

use of self-lubricating cages and dry film lubricant (DFL) coatings.  What makes lubrication in vacuum easier is that there are more oils/

greases to choose from that are cheaper with similar properties, and unlike space, one can replenish lubricants, e.g., allowing use of low-

tech, easily worn spray-on solid lubricants (MoS2 and BN).  What can be harder is that elevated temperatures in vacuum chambers can pre-

clude liquid lubricants, low temp bearing steels, etc.  

 
Dr. Lince is a Senior Scientist at The Aerospace Corporation, where he has worked for 30 years. In this position, he conducts research and 

provides support to government and commercial space programs in the areas of tribology, PVD coatings, and surface analysis.  He received 

his B.S. in Chemistry from UC Berkeley, and his PhD in Physical 

Chemistry from UCLA, where he studied the chemistry of sur-

faces and thin films, and metal-semiconductor contacts. Dr. 

Lince has published more than forty professional papers and 

made numerous presentations at society conferences. He is 

currently on the SCCAVS Executive Committee, serving as 

Chapter Treasurer. 
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Chapter Announcements 

California Science Center Trip-Endeavor and IMAX Hubble 3D 

 
On Saturday, March 8th the Southern California Chapter of the AVS sponsored  a tour of the Space Shuttle Endeavour at the 

California Science Center, followed by an IMAX 3D presentation of Hubble 3D, the story of the Hubble Space Telescope.  Here are a 

few of our favorite images from the event! 

 

 

 

 

Images courtesy of Jeff Lince 



Chapter Activities 

Final Short Course Program Schedule:  September 28th-30th, 2015 at Holiday Inn-Buena Park 

 
The Southern California Chapter of AVS (SCCAVS) is dedicated to serving the Southern California technical community through technical 

symposia, educational outreach, and other programs that provide topical information to members and non-members in our region.  One of 

the ways we serve this diverse community is by offering an annual short course program to provide training for technicians, scientists, and 

engineers in three broad categories: Vacuum and Equipment Technology; Materials and Interface Characterization; and Materials Pro-

cessing.  We will be offering the following AVS short course schedule in conjunction with our annual equipment exhibition at the Holiday 

Inn-Buena Park: 

 

 

 
 

 

 

 

 

 

 

 

 

Registration costs are as follows: 

  

   An Overview of Applied Vacuum Technology (2-Days) - $950 

   Vacuum System Design (1-Day) - $575 

   Atomic Layer Deposition (1-Day) - $575 

   Residual Gas Analysis (1-Day)- $575 

   Sputter Deposition (1-Day) -$575 

 
There is a $75 discount for AVS Members and a $300 discount for enrolling in classes all three days.  In addition, please contact chair@sccavs.org if your 

company plans to send 5 or more people, as further discounts may be available.  MORE INFORMATION & REGISTRATION ON THE WEB, PLUS FULL 

COURSE DESCRIPTIONS ARE AVAILABLE BY CLICKING HERE! 

 Monday, September 28 Tuesday, September 29 Wednesday September 30 

Course Description 1 An Overview of Applied Vacuum 

Technology (Day 1) 

(Tim Gessert, NREL) 

An Overview of Applied Vacuum 

Technology (Day 2) 

(Tim Gessert, NREL) 

Vacuum System Design 

(Tim Gessert, NREL) 

Course Description 2 Residual Gas Analysis 
(Dr. Gerardo Brucker, MKS 

Instruments, Inc. NEW 

Atomic Layer Deposition 
(Steve George, University of Col-

orado at Boulder) 

Sputter Deposition 

(Bill Sproul, Reactive Sputter Inc.) 

mailto:chair@sccavs.org?subject=Short%20Course%20Group%20Discount
https://www2.avs.org/shortcourses/schedule/sccavs/regform.html


 

 
 

Chapter Announcements 

Biennial SCCAVS Field Trip to Mount Wilson Observatory  
Announced for August 22nd, 2015 

 
The SCCAVS is sponsoring a nighttime event on Saturday, August 22, 2015 complete 

with an Observatory private tour starting SHARPLY at 6:00pm, followed by dinner on 

the observation deck of the 60-Inch Telescope, and hours of private nighttime view-

ing through the telescope! We will also have the opportunity to be admitted to the 

viewing gallery and telescope floor directly beneath the 100-inch.   Join your local 

Chapter on Saturday, August 22, 2013 for this one-of-a-kind experience!  

 
Ticket prices are $60 (no children under the age of 12 permitted), and include tour, 

dinner, and private viewing session until 1:00AM. Parking is an additional fee of $5 

per car and passes must be purchased in advance. Due to the nature and duration of 

the tour, children under age 12 are not permitted. The approximately 2-hour tour 

involves about a mile of walking and climbing some stairs.   

 
Located on the summit of Mount Wilson above Pasadena at an altitude of 5715 feet, 

the Observatory is visible from much of the Los Angeles area. Mount Wilson is home 

to both 60-inch and 100-inch telescopes. The 60-inch telescope provides incredible 

views of some of the most beautiful objects in the night sky and is among the largest 

in the world accessible to public viewing. 

 
There are currently only 2 spaces left to attend this tour and registration will be on a first 

come, first served basis. Names will also be accepted for our wait list, and you will be notified 

of any availability approximately 30 days from the date of the event. Please email 

chair@sccavs.org with inquiries.   

 
Do you have a suggestion for a 

speaker dinner sponsored by the 

SCCAVS? 

 
We are currently seeking the following: 

 

Venues for technical presentations or  

speaker dinners 

 

Locations for facility tours 

 
Speakers on topics of interest to the Southern 

California technical community including: 

 

 -vacuum science and vacuum-related technologies 

-surface and thin film science 

-nanotechnology 

-understanding of materials properties 

-development of new materials  

 

Please send your suggestions to Program Chair  

Jim Garner at jim@sccavs.org  

 

mailto:chair@sccavs.org
mailto:jim@sccavs.org?subject=Program%20Suggestions
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June 2015 

Sun Mon Tue Wed Thu Fri Sat 

 1 2 ◦ Full Moon 3 4 5 6 

7 8 9 10 11 12 13 

14 15 16 SCCAVS Meeting 17 18 19 20 

21  22 23 24 25 26 27 

28 29 30 
  

  

       

We’re on the web!  

www.sccavs.org 

https://www.facebook.com/Sccavs
https://twitter.com/SCCAVS

