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Excerpt of Dr. Edgar J. Gunter’s interview about Melvin Prohl, the “father of modern 
rotordynamics,” in 2018.

Question. What is the significance of this paper, “A General Method for
Calculating Critical Speeds of Flexible Rotors”?

Edgar J Gunter. This paper was written in 1945 by Melvin Prohl. It marks
the development of the transfer matrix method—and beginning of modern
rotor dynamics.

Q. What was so important about the transfer matrix method?

EJG. It was the first time that engineers could compute critical speeds with
greater accuracy and simplicity. Back in 2008 at one of my training
courses, we used Dyrobes to recreate the analysis in the paper. We found
that Prohl’s results in the original paper were very accurate.

Q. How did Prohl come up with such accurate results without a modern
rotor dynamics computer program?

EJG.  Many years ago, while in Texas at the Turbo conference, I had a chance to sit down with him over a
few beers. He told me that back then he had three teams of women working on Marchant mechanical 
calculators to crunch the numbers. I asked him if they all got the same results. “No," he said. “I usually 
averaged them!"

Q. How did modern computers affect rotor dynamic analysis?

EJG. Jorgen Lund, who worked for Prohl, programmed the transfer matrix method in Fortran on their new 
360 IBM units. Lund later expanded the transfer matrix method for unbalance response and stability.

Q. Why is the transfer matrix method no longer the industry standard?

EJG. The transfer matrix method breaks down with multiple bearings and supports. Back in the 70s, when 
I was researching the dynamics of the 1150 MW nuclear turbine-generator with 11 bearings, my advanced
transfer-matrix-based critical-speed program missed modes.

Q. Did you get better results from a Finite Element Analysis code?

EJG. Not at the time. The 11 or 12 system modes were computed by the MSC Pal finite element 
program. The problem with this, and all finite element codes at that time, is that they were based on 
having symmetrical system matrices. Hence they can't handle bearings, stability (damped eigenvalue 
analysis) on unbalance response.

Q. When did you begin using FEA instead of your own advanced transfer matrix analysis?

EJG.  For me, it was when Wen Jeng (Dr. Wen Jeng Chen) showed that Dyrobes could compute all the 
modes for the 1150 Mega Watt Turbine Generator system including foundation effects using finite element
methods. He was working with Dr. Harold Nelson who used unsymmetric matrices which allow you to 
compute fluid film bearings and gyroscopic effects. In fact, Melvin Prohl said that it was essential to have 
proper computations of higher modes for their turbine development. I’m sure Prohl would be very pleased 
to see the advancement in rotor dynamics, especially the accomplishments of Dyrobes to perform 
nonlinear time transient computations of turbochargers.
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PROHL ROTOR - Linear Bearings 
Kb = 1.0E6 Lb/IN 

Critical Speed Mode Shape, Mode No.= 1 
Spin/Whirl Ratio= 1, Stiffness: Kxx 

Critical Speed = 2212 rpm = 36.87 Hz 
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Stress based on max. deflection of 0.01 inches or 0.254 mm 

File: C:\DYROBES_EXAMPLES\PROHL\PROHL_CRT_MODEL_K-2e6V3.rot 



. 

I T 

0 427 

PROHL ROTOR - Linear Bearings 
Kb = 1.0E6 Lb/IN 

Critical Speed Mode Shape, Mode No.= 2 
Spin/Whirl Ratio= 1, Stiffness: Kxx 

Critical Speed = 4276 rpm = 71.26 Hz 

0 D 0 

854 1281 

< 

> 

> 
< 

·- > 
< 

> 

1708 

~ 
\>/~ 

\> 
1 

2134 

Stress based on max. deflection of 0.01 inches or 0.254 mm 

File: C:\DYROBES_EXAMPLES\PROHL\PROHL_CRT_MODEL_K-2e6V3.rot 
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PROHL ROTOR - Linear Bearings 
Kb = 1.0E6 Lb/IN 

Critical Speed Mode Shape, Mode No.= 3 
Spin/Whirl Ratio = 1, Stiffness: Kxx 

Critical Speed = 12392 rpm = 206.53 Hz 
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Stress based on max. deflection of 0.01 inches or 0.254 mm 
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