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An error was found in an edge stress coefficient used to calculate stresses in thin windows. This 
error is present in “Roark’s Formulas for Stress and Strain” 7th and 8th Edition. The 6th Edition is 
correct. This guideline specially discusses a major difference in regards to a coefficient used in 
calculating the edge stress in “Roark’s Formulas for Stress and Strain” 6th Edition compared to 
the 7th and 8th Editions. In Chapter 10: Flat Plates under “Circular plates under distributed load 
producing large deflections,” Case 3, which is “Fixed and held. Uniform pressure q over entire 
plate.” The coefficient for a fixed edge condition in the 6th Edition1 K4 = 0.476 while in the 7th and 
8th Edition2, the coefficient is 1.73 which is significant difference.  

Fermilab-TM-1380: “Mechanical Safety Subcommittee Guideline for Design of Thin Windows for 
Vacuum Vessels”3 references Roark’s 6th edition. TM-1380 is referenced in FESHM FESHM 
Chapter 5033.1 - Vacuum Window Safety4. 
 

Case 3 in all three Roark’s editions references two documents: APM-56-12: “Bending of Circular 
Plates with Large Deflection” by Stewart Way5 and “Vibration Problems in Engineering” by 
Stephen Timoshenko6. 
 
Two independent analyses were done which show that the coefficient in the 6th Edition is 
correct. The first analysis, “Thin Circular Windows Under Uniform Pressure: Equation Analysis” 
by Erik Voirin (attached) uses the same case as in APM-56-12. Voirin’s analysis compares hand 
calculations and FEA and concludes that K4 for the edge should be 0.476, not the published 
value of 1.73 as seen in Roark and Young’s 7th and 8th Edition.  
 
The second analysis “Proof of Bending of Circular Plates with Large Deflection” by Michael 
McGee (attached) uses Way’s book. The edge coefficient is derived and found to be K4 = 0.476.  
The third author of the 8th Edition of “Roark’s Formulas for Stress and Strain”, Dr. Ali M. 
Sadegh7, has agreed in an email dated Feb. 21, 2017 that in the next edition he will revise the 
value K4  back to equal 0.476 and was not sure why it had been changed. 
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	Fermilab-TM-1380: “Mechanical Safety Subcommittee Guideline for Design of Thin Windows for Vacuum Vessels”3 references Roark’s 6th edition. TM-1380 is referenced in FESHM FESHM Chapter 5033.1 - Vacuum Window Safety4.



