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• Subject placed under UHV 
(Ultra High Vacuum) using 
roughing and turbo pumps 

Roughing 
“Rotary Vane 
Pump” 

“Turbo Pump” 

• First, subject undergoes an 
RGA scan 



• Thermocouples used to  record 
temperature 



• Subject wrapped in aluminum foil, heat 
tapes,  and more aluminum foil 



• Subject then heated anywhere 
up to  400C ( Vac lab temps are 
usually 140C) 

• Once Subject is up to temp. a 
“Soaking Period” commences 



• Subject is then  brought back down to room temp. at 
(roughly) same rate as it rose 

• Subject is then vented with nitrogen gas  until 
atmospheric pressure is reached 

“Nitrogen 
Tank” 

• A leak check  and final RGA scan is then performed 

• Finally, the subject is prepared for use 
or storage 



• To create an automated and portable bake out 
apparatus 
• Mentor’s Project • My Project  

 



Must Be 
• Portable 

• User Friendly 

• SAFE 



= 



Temperatures – Manual vs. Automated Control 

Manual control 

Theoretical automated 
control 

• Brainstorm and 
create a sufficient 
logic program 

• Assemble and 
test prototypes 

• Create portable 
cabinet diagrams on 
Autodesk Inventor 

(ISO Full) 

(Front) 

(Right) 

(ISO Open) 

• Create scaled idw’s 
of parts that need to 
be made  

• Send out parts to machine 
shop or machine myself 
(once access is granted) 

• Assemble unit based on 
Inventor sketches while checking 
safety and conveniences 

Parts will be designed to be readily 
rearranged if changes are necessary 

NOTE 

“Inventor idw” 



Part	   Qty.	  
Relay	   	  	   	  	   10	  
Heat	  Sink	   10	  
Cabinet	   1	  
Logic	  Controller	   1	  
Ethernet	  Box	   1	  
Vacuum	  Control	   1	  
Gauge	  Control	   1	  
Power	  in	   5	  
Power	  out	   10	  
Breakers	   5	  
Breaker	  Box	   1	  
Fuses	   10	  
Heat	  Tape	  Power	   10	  
Heat	  Tape	  Panel	   1	  
Extension	  Cord	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  TentaHve	  
Sheet	  Metal	   	  	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  1-‐3x4N.	  



• Autodesk Inventor 

• Lab notebook, 
pencils, rulers/
measuring tapes 

• Tools in machine 
shop (cutters, 
saws, drills etc.) 

“Inventor” 



Task	   CompleHon	  Date	  
Receive	  Machine	  Shop	  CerHficaHon	   	  	   6/28/2011	  
Design	  Inventor	  Parts	   6/29/2011	  
Complete	  Inventor	  Model	   7/1/2011	  
Complete	  Inventor	  idw's	   7/5/2011	  
Machine	  Needed	  Parts	   7/8/2011	  
Assemble	  Cabinet	   7/12/2011	  
Test	  Prototype	   7/14/2011	  
Finish	  Poster	   7/15/2011	  
Submit	  Poster	   7/19/2011	  
Create	  Reports	   7/20/2011	  
Submit	  Reports	   	  	   7/29/2011	  
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