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What is vacuum chucking? 
 Method of holding faceplate work on a lathe. 
 There is no vacuum application for spindle turning. 
 
What is a vacuum? 
 The absence of air pressure or reduced air pressure. 
 
How does vacuum hold the workpiece? 

By reducing the air pressure on one side of the workpiece, atmospheric pressure 
holds the workpiece against the vacuum chuck. 
 

What are the units of measure for pressure and vacuum? 
 Inches of mercury - InHg 
 Pounds per square inch - psi - Pounds/In2 

 
Why are most vacuum gauges graduated (labelled) in InHg ? 
 Vacuum is most often used in scientific labs and scientists use InHg . 
 
Do we have to use InHg in vacuum chucking? 
 No, we can easily convert to psi which will allow us to use pounds of force. 
 
How do we convert InHg to psi? 
 1 atmosphere = 29.92 InHg = 14.7 psi, so we see that: 
 1 InHg = approx. 1/2 psi 
 So we can divide the gauge reading by 2 to approximate the psi. 
 
How much vacuum can we generate? 

Theoretically, as much as the atmospheric pressure (29.9 InHg or 14.7 psi), but 
practically about 90% of a perfect vacuum (~13.5 psi). 
 

How do we know how much vacuum to use? 
The vacuum pressure times the area of the workpiece (in contact with the vacuum  
chuck) = the pounds of force holding the workpiece.   
 

Pressure X Area = Force 
 

PF = π (r)2 X psi    psi = PF  /π (r)2  
PF = π (D)2/4 X psi   psi = PF /π (D)2/4 
 
PF = π (r)2 X InHg/2   InHg = 2 PF /π (r)2 
PF = π (D)2/4 X InHg/2   InHg = PF /π (D)2/2 
 
 



 

 
 Example: 20" diameter platter with a 4" diameter foot held with 20 InHg vacuum.  
 

 
Platter held by the foot   Platter held by the rim 
 
π (r)2  X  psi  =  PF    π  (r)2  X  psi   =   PF  
π (2)2 X 20/2 = 120 Pounds of force  π (10)2 X 20/2 = 3000 Pounds of force 
 
Note: The larger the area of the workpiece in contact with the vacuum chuck, the smaller 
the vacuum required to hold it. 
 
How do we adjust the amount of vacuum? 

We don't slow down the vacuum pump. We simply bleed air into the system and 
the vacuum gauge tells us what the working vacuum is. 
 

How big a vacuum pump do I need? 
 Not big at all if your system is tight and doesn't leak very much air. 
 
How do I know if my system is leaking? 

As long as the vacuum gauge shows that you have sufficient vacuum, any leaks 
that you have are okay. 
 

Do I need a bigger vacuum pump for a large workpiece? 
No, once you have built up your vacuum, the vacuum pump only has to exhaust 
the air that leaks into the closed system.  You might need a better vacuum pump 
to hold very small workpieces. 
 

Advantages of a vacuum chucking system: 
 Quick to mount and unmount workpieces. 
 Tailstock not needed (easy to work on foot of your bowl). 
 Adaptable to shape of most workpieces. 
 
Disadvantages of using a vacuum chucking system: 
 Will not work on workpieces that do not have a regular surface to seal against. 
 Will not work on workpieces that have holes or are too porous. 

Workpiece must be large enough to generate sufficient clamping force. 
 Vacuum can pull finish through the workpiece. 
 Cannot handle tall pieces (like vases). 


