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Vacuum Brazing at Solar Atmospheres 
 
The American Welding Society defines brazing as a welding  
process for joining materials by heating them in the presence of a 
filler metal that will melt above 840°F.  The liquid filler metal is 
drawn between the closely fitting surfaces by capillary action.  
Brazing does not melt the base metal, only the filler metal. 
 
Vacuum brazing is a batch process used to join parts by placing 
them in a vacuum furnace.  The entire part is heated under  
vacuum by radiant heat from heating elements.  No flux is used in 
these furnaces because the pressure and  temperature combine to 
reduce surface oxides and allow the liquid filler metal to wet the 
base metal. Assemblies come out of the furnace cleaner than they 
went in.  
 
By far, the most common type of material brazed at Solar is 300 
series stainless steel.  These base metals are brazed using a 
nickel based filler metal.  The filler metal creates a permanent bond 
that is stronger than the base metal. Distortion is also greatly  
reduced over traditional welding processes because the entire part 
is heated. 

 
The most important consideration 
when brazing is part design.  It is 
so important to successful brazing 
that Solar offers design review at 
no charge to our customers.  A 
part designed for welding can  
usually be brazed with only minor 
modifications to the joint. 
 
Solar can braze parts one at a 
time or thousands at a time.  The 
parts can be small or up to 36 feet 
in length.  Dissimilar materials can 

be joined, such as copper to stainless steels. Some of the other 
common materials that are brazed include carbon steel, alloy steel, 
tool steel and high nickel alloys. 

SAWPA Enters Long Term Agreement 
with RTI International Metals 

Solar  
Atmopheres  
of Western 
PA an-
nounced 
that it has 
signed a 
long-term 
agreement 
with RTI 
International 

Metals, Inc. (NYSE:RTI).  Solar will provide the  
services of vacuum heat treating, vacuum creep form-
ing, and fluorescent liquid penetrant inspection (NDT) 
of structural titanium components manufactured by 
RTI for the Boeing 787 Dreamliner.  Solar is the  
exclusive vacuum heat treater for the 787 PAX Floor  
Pi-Box Seat Track Program.  RTI, as the lead integra-
tor among multiple supply chain partners, will extrude, 
machine, and assemble the finished titanium compo-
nents used for the seat tracks in the floor structure of 
the 787.  This contract expands Solar’s role as a  
strategic supplier to RTI.  
 
SAWPA’s President, Bob Hill, states “Solar has been 
under long term contracts for aerospace products that 
are supplied to The Boeing Company since 2000 and 
this contract continues to strengthen our position in 
the aerospace market.  Once again, Solar has proven 
itself as a leader in vacuum technology while display-
ing our dedication to resolving any technical issue, 
inherent within any new program involving an  
airplane”.  
 
The Boeing 787 Dreamliner is a mid-sized, wide body, 
twin engine jet airliner developed by Boeing Commer-
cial Airplanes.  It seats 210 to 330 passengers based 
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Solar Atmospheres offers low pressure vacuum carburizing 
as the optimum case hardening process for your parts.   
Resulting from over six years of research and development, 
this process has been proven to produce parts that will 
meet and exceed your expectations.  Vacuum carburizing 
has been one of the newest and hottest topics in the heat  
treating industry and Solar Atmospheres is proud to be a 
pioneer in the next generation of case hardening. 
 
The benefits of vacuum carburizing are wear resistant part 
surfaces with case depth uniformity, and maximum case 
integrity.  Vacuum carburizing coupled with high pressure 
gas quenching results in minimal distortion and bright, 
clean parts that do not require post-process washing.  The 
benefit of minimized distortion is a reduced amount of post 
heat treating and finishing operations.  Heat treating opera-
tions in a vacuum furnace, free from oxygen or other  
contaminates, prevents the formation of inner-granular  
oxidation and oxide scaling at the surface. 
 
The process produces compressive residual stresses at the 
surface, an important factor for gear and bearing  applica-
tions by improving wear life.  An added benefit to gearing 
applications is the case depth root to pitch ratio improve-
ment of vacuum carburizing over conventional carburizing 
methods.  Vacuum carburizing typically results in root to 
pitch case depth ratios in excess of 90% while conventional 
carburizing methods will produce  

ratios of approximately 70%.  Because the process is performed at  
sub-atmospheric pressures, the ability to carburize deep into blind 
holes is also an inherent advantage. 
 
Vacuum carburizing offers a level of precision not available in conven-
tional carburizing equipment.  Solar Atmospheres has developed a 
proven vacuum carburizing furnace and process.  Our furnaces utilize 
state of the art microprocessor controls that offer cycle repeatability 
from load to load and digital paperless recording instruments that  
simplify the customers’ review of heat treating charts. 
 
Cycles for many different steels have been developed and are  
available to ensure final case depth requirements.  Vacuum  
carburizing is suitable for processing high alloy steels and stainless 
steels used in most critical and demanding applications.   
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