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SFSA Reached out to FD&E…

And it turns out they had some research going on that 
our community was interested in, could be helped by, 
and could help with.



Project Topic + Busy Schedules + Pandemic + Beer

Not pictured: Jim Patterson, Richard Hardin, Eric Norton
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What’s in the FD&E Box?

Hopefully,                   will make the answer to these questions “YES!”:

• Can we get a better fatigue estimation of one material very quickly?
• Can we get a better fatigue estimation of a lot of materials very inexpensively?
• We can’t account for each little change in the steel casting process, but can we account for the sum of 

changes?

FD&E



Goal:  Demonstrate that reasonable fatigue life estimations can be made with a reduced number (≤3) of fatigue 
tests for steel castings.

Topics/Tasks/Deliverables/Path/Gates/Items/Ideas:
1. Demonstrate that the strain-energy density approximation works for ? number of cast steels with data from 

literature with ? characteristics. 
2. Demonstrate that the method works for the knuckle material (LCF polished fatigue tests of 8630 QT)

1. Change carbon to see what happens
2. Change the ? to see what happens

3. Demonstrate that it works for another alloy that we have a component that we can fatigue test with – box 
beam?  Real component?

4. Bring in total life project??
1. As-cast T-joint vs. as-cast + machined T-joint vs. welded T-joint, vs. wrought + machined T-joint
2. WCB vs. A36?

Project Goal and Research Path (Work in Progress)



Manufacture/ 
Process

Machined 
Tensile 

Properties

Polished Cyclic 
Properties

As-cast Fatigue 
Life

Actual 
component life

Polished 
Fatigue Life

Effect of Surface Finish 
on Fatigue Life

Case Study: McConway
and Torley Railroad 

Knuckle
FD&E

Monotonic property 
prediction via process 

simulation

Cyclic Property Prediction

TBD

Bringing It All Together

TBD

Fatigue Portfolio

Richard’s 9:30 
presentation Jim’s 10:30 

presentation

Peter’s 10:00 
presentation

Richard’s 9:30 
presentation

New SFSA Project that came 
from SCSH – Peter’s + 
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What Do You Think?

So far…

Who else?

• The members of the Steel Casting Social Hour believe that 
it’s time to transition to a Real Project That Meets During 
Work Hours

• We would like feedback, buy-in, constructive criticism, etc. 
from the wider FD&E community

• We would LOVE to have others join in and participate

To participate in the project or provide feedback, contact 
Hayley Brown at hbrown@sfsa.org
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