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Material and Safety Factor

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

Points:
YI e I d Stre ngth 9 1,000 pSI From: Timothy Toan <Tim.toan@elvatodesigns.com>

Sent: Monday, May 8, 2023 2:14 PM

U |t| m ate Stre ngth 12 O , OOO pS] To: Brian Mathews <bmathews@dimontegroup.com=; Michael Graef <mgraef@dimontegroup.com>

Cc: Kyle Toan <kyle.toan@elvatodesigns.com; kevin <kevin@hydrasafebrake.com>
Fa‘Ugu e S‘tre ] gth 63 , OOO pS| @ 10 M CyC I eS Subject: Re: New Hydrasafe Casting Design With End Plugs FEA

- — O . . = . P
EIO ngatlo N at brea k = 20 /O | found it. Here is the section of the code for elevator Safety devices. This is the safety factor we need to adhere to so we are good to go.

2.17.12 Minimum Factors of Safety and Stresses of
Safety Parts and Rope Connections

. 2.17.12.1 Parts of safeties, except springs, safety rope
Ta rget' drums, leading sheaves, and their supporting
1 1fi 1 brackets and safety-jaw gibs, shall have a factor of safety
Slngle Ioad Safety faCtor 3'5 (Verlfled by Cllent) of not less than 3.5, and the materials used shall have
H an elongation of not less than 15% in a length of 50 mm
See ASM E A17'1 SeCtlon 2 - 17' 12 '1 (2 in.) when tested in accordance with ASTM E&. Forged, 2.17.12 Minimum Factors of Sﬂfﬁtv and Stresses of
10 M CyCle Safety fa CtOI’ 1 5 cast, or welded parts shall be stress relieved. sahty Parts and Rope Connections
Tim 2.17.12.1  Parts of safeties, except springs, safety-
rope drums, leading sheaves, and their supporting
Timothy Toan brackets and safety-jaw gibs, shall have a factor of safety
Lead Designer . of not less than 3.5, and the materials used shall have
Elevator Design Services an elongation of not less than 15% in a length of 50 mm
708-870-0370 (2 in.) when tested in accordance with ASTM ES. Forged,

cast, or welded parts shall be stress relieved.

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

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

wvon Mises psi)

31,000

v l 83,417

Cise v | 75833
Optior "~ 8,

—p Yield strength: 51,000

16,000psi 21,000psi

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.
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Setup - Loads - Upward Force
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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.
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Setup - Loads - Downward Force
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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.
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Setup - Pressure
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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.
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Setup - Fixtures
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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.

DIMONTE Page 6

GROUP
© DiMonte Group Inc.



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.
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Initial FEA Stress Plots
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Initial FEA 3.5 FOS Plots
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Initial FEA Stress Plots

DOWNWARD FORCES
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Initial FEA 3.5 FOS Plots
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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.

333333
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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
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Front Corner Cuts FOS Plots
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All Corner Cuts Stress Plots
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All Corner Cuts FOS Plots
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Rear Bottom Cut Stress Plots
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Rear Bottom Cut FOS Plots
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Bottom Cuts Stress Plots
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Bottom Cuts FOS Plots
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Side Cuts Stress Plots
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Side Cuts FOS Plots
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Top Cuts Stress Plots
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Top Cuts FOS Plots
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Top Cuts Stress Plots
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Top Cuts FOS Plots

UPWARD FORCE
64.271bs
-16.021bs
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