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Abstract 
 

Low-temperature colossal supersaturation (LTCSS) is a novel diffusional surface 
hardening process for carburization of austenitic stainless steels and other alloys without 
the precipitation of carbides. The formation of carbides is kinetically suppressed, 
enabling extremely high or colossal carbon supersaturation. As a result, surface carbon 
concentrations in excess of 12 at.% are routinely achieved. This treatment increases the 
surface hardness by a factor of four to five, improving resistance to wear, corrosion, and 
fatigue, with significant retained ductility.  
 
Swagelok won the 2006 Engineering Materials Achievement Award for its development 
and commercialization of this breakthrough technology. At present, Swagelok uses the 
technology for treatment of tube fitting rear ferrules, mostly manufactured in type 316 
stainless steel. Swagelok is commercializing LTCSS as SAT 12sm, and formed the 
Swagelok Technology Services Company in 2007 to direct these efforts.  
 
LTCSS provides a uniform and conformal hardened gradient surface with no risk of 
delamination or peeling. The hardness layer is at least 25µm thick, with a near surface 
hardness of ≈HV1200 (over 70 HRC). The thickness of the hardened layer can be 
increased further by additional carburization treatments. Hardness depths of 10µm to 
50µm have been routinely achieved. The treatment retains the austenitic phase and is 
completely non-magnetic. In addition, because parts are treated at low temperature, they 
do not distort or change dimensions. In addition to austenitic stainless steels, research 
efforts are underway to extend the technology to other industrially important alloys, such 
as precipitation-hardening stainless steels, duplex alloys, nickel-based alloys, and cobalt-
based alloys.  
 
This talk will describe the LTCSS technology, and will discuss research findings from a 
recent Department of Energy project that quantified the performance improvements for 
treated materials.   
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As senior research fellow at Swagelok Company, Sunniva R. Collins is responsible for 
coordinating the company’s academic and governmental research partnerships. She 
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Location:  

La Mirage 
3223 Algonquine Rd. 

Rolling Meadows, IL 60008 
Phone: (847) 222-1222 

 
Tentative Schedule: 
4:30-5:30 pm Executive Committee Meeting 
5:30-6:30 pm Hospitality Hour 
6:00-6:30 pm How to Network 
6:30-7:30 pm Dinner Followed by Presentation 
 

Directions:  
Please visit La Mirage’s website:  
http://www.lamiragechicago.com/Location.html 
 

*** RSVP by Friday, Feb. 5th, 2010 *** 
Pre-registration by Friday prior to meeting: $25.   Registration at door: $35  
Pre-registration for Students: Free.  Registration at door for Students: $5 
To make your reservation, please go to http://www.chicagoasm.org/   


