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This report represents data as a result of Finite Element Analysis studies run by DiMonte Group Inc. for its client.  This data is accurate to the best of our knowledge, based on parameters calculated and supplied by our client. None of the data in this report can be interpreted as a guarantee or warranty of the product design analyzed.

Material and Safety Factor
https://www.makeitfrom.com/material-properties/ASTM-Grade-LC2-1-J42215-Cast-Alloy-Steel

Points:

Yield Strength 91,000psi

Ultimate strength 120,000psi

Fatigue Strength 63,000psi @ 10M cycles

Elongation at break = 20%

Target:

Single load safety factor 3.5 (Verified by client)

See ASME A17.1 section 2.17.12.1

10M cycle safety factor 1.5

https://www.makeitfrom.com/material-properties/ASTM-Grade-LC2-1-J42215-Cast-Alloy-Steel
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10M Cycle Safety Factor
Fatigue strength 63,000 psi / 1.5X FOS = 42,000 psi limit.

Actual peak stress is ~16,000 psi - 21,000 psi

63,000 psi / 16,000 psi = 3.9 safety factor

63,000 psi / 21,000 psi = 3.0 safety factor

16,000psi 21,000psi
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Setup – Loads – Upward Force
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Setup – Loads – Downward Force
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Setup – Pressure
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Setup - Fixtures
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Original FEA from 2023/05/04
The original FEA was run with 

the inside of the slots selected 

for the fixed surfaces as well 

as having a 10X FOS applied.
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NEW FEA 10X Verification
The new FEA was run with the 

inside of the slots selected for 

the fixed surfaces as well as 

having a 10X FOS applied.
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FEA Run With New Fixtures and 3.5 FOS
The new FEA’s were ran with 

the fixed surfaces simulating a 

washer contact point on the 

top and bottom of the base 

feature. The FOS is also 

reduced to 3.5 from 10.

UPWARD FORCE
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Initial FEA Stress Plots
UPWARD FORCES
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Initial FEA 3.5 FOS Plots
UPWARD FORCES
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Initial FEA Stress Plots
DOWNWARD FORCES
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Initial FEA 3.5 FOS Plots
DOWNWARD FORCES
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INITIAL MASS
80.29lbs
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Initial Observations
The initial observations pointed to removing material from the outboard corners.



© DiMonte Group Inc.

Page 16

Mass Reduction
Mass reduction was made selectively removing material from key areas.

The following slides are the steps taken to reduce the mass.

Worst case results are in the DOWNWARD force scenarios, so the UPWARD results are only shown in the final 

iteration at the end.
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Front Corner Cuts Stress Plots
DOWNWARD FORCE

77.6lbs

-2.69lbs
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Front Corner Cuts FOS Plots
DOWNWARD FORCE

77.6lbs

-2.69lbs
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All Corner Cuts Stress Plots
DOWNWARD FORCE

74.17lbs

-6.12lbs
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All Corner Cuts FOS Plots
DOWNWARD FORCE

74.17lbs

-6.12lbs
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Rear Bottom Cut Stress Plots
DOWNWARD FORCE

73.23lbs

-7.06lbs



© DiMonte Group Inc.

Page 22

Rear Bottom Cut FOS Plots
DOWNWARD FORCE

73.23lbs

-7.06lbs
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Bottom Cuts Stress Plots
DOWNWARD FORCE

70.01lbs

-10.28lbs
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Bottom Cuts FOS Plots
DOWNWARD FORCE

70.01lbs

-10.28lbs
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Side Cuts Stress Plots
DOWNWARD FORCE

66.60lbs

-13.69lbs
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Side Cuts FOS Plots
DOWNWARD FORCE

66.60lbs

-13.69lbs
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Top Cuts Stress Plots
DOWNWARD FORCE

64.27lbs

-16.02lbs



© DiMonte Group Inc.

Page 28

Top Cuts FOS Plots
DOWNWARD FORCE

64.27lbs

-16.02lbs
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Top Cuts Stress Plots
UPWARD FORCE

64.27lbs

-16.02lbs
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Top Cuts FOS Plots
UPWARD FORCE

64.27lbs

-16.02lbs
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