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Model Description
•

• J. Souza, Roark’s Formulas For Stress And Strain-.pdf. 
[Online]. Available: 
https://www.academia.edu/37205286/Roarks_Formulas_F
or_Stress_And_Strain_pdf
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Model Description
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Model Parameters
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Analysis Setup
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Analysis Assumptions and Limitations

•

•

6



Hand Calculations
𝐷 = 50 𝑚𝑚, ℎ = 9 𝑚𝑚, 𝑟 = 3 𝑚𝑚
ℎ

𝑟
= 3

𝐶1 = 0.927 + 1.149
ℎ

𝑟
− 0.086

ℎ

𝑟
= 2.634

𝐶2 = 0.011 − 3.029
ℎ

𝑟
+ 0.948

ℎ

𝑟
= −2.902

𝐶2 = −0.304 − 3.979
ℎ

𝑟
− 1.737

ℎ

𝑟
= 1.587

𝐶2 = 0.366 − 2.098
ℎ

𝑟
+ 0.875

ℎ

𝑟
= −0.3182
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Hand Calculations

𝑤𝑖𝑡ℎ,
2ℎ

𝐷
= 0.36

𝐾𝑡 = 𝐶1 + 𝐶2
2ℎ

𝐷
+ 𝐶3

2ℎ

𝐷

2

+ 𝐶4
2ℎ

𝐷

3

= 1.780

𝑆𝑡𝑟𝑒𝑠𝑠 𝑎𝑡 𝑡ℎ𝑒 𝑚𝑖𝑛𝑜𝑟 𝑟𝑎𝑑𝑖𝑢𝑠 𝜎𝑛𝑜𝑚 =
32𝑀

𝜋 𝐷 − 2ℎ 3
= 155.4 𝑀𝑃𝑎

𝜎𝑚𝑎𝑥 = 𝐾𝑡𝜎𝑛𝑜𝑚 = 276.6 𝑀𝑃𝑎
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Hand Calculations

𝜀𝑛𝑜𝑚 =
𝜎𝑛𝑜𝑚
𝐸

= 77.7 × 10−5

𝐾𝑡
2𝜎𝑛𝑜𝑚𝜀𝑛𝑜𝑚 = 0.3826 𝑀𝑃𝑎

9



Hand Calculations

𝜎𝑚𝑎𝑥 − 252

0.3826 − 0.378
=

263 − 252

0.46025 − 0.378

𝜎𝑚𝑎𝑥 = 252.6 𝑀𝑃𝑎
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Analysis Results
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Analysis Results

•

252.6 𝑀𝑃𝑎
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Conclusions

•

•
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