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Model Description
•

• AIRFRAME STRESS ANALYSIS AND SIZING BY MICHAEL C.Y. 
NIU.pdf Accessed: Aug. 31, 2023. [Online]. Available: 
https://soaneemrana.org/onewebmedia/AIRFRAME%20ST
RESS%20ANALYSIS%20AND%20SIZING%20BY%20MICHAEL
%20C.Y.%20NIU.pdf

•
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Model Description
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121.875 𝑚𝑚

128.125 𝑚𝑚

(𝑳) 1000 𝑚𝑚

(𝑹) 125 𝑚𝑚

𝒕 − 6.25 𝑚𝑚



Model Description
• 𝑇𝑜𝑟𝑞𝑢𝑒 = 1𝑁𝑚

•
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Model Parameters

𝑘𝑔, 𝑚𝑚, 𝑠
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Analysis Assumptions and Limitations
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•

𝑀𝑜𝑑𝑢𝑙𝑢𝑠 𝑜𝑓 𝑅𝑖𝑔𝑖𝑑𝑖𝑡𝑦 𝑜𝑓 𝐴𝑙𝑢𝑚𝑖𝑛𝑖𝑢𝑚 𝐺 = 2.6 ∗ 106 𝑃𝑎



Analysis Setup
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(𝑻)



Hand Calculations

• 𝑇𝑜𝑟𝑠𝑖𝑜𝑛𝑎𝑙 𝑆ℎ𝑒𝑎𝑟 𝑆𝑡𝑟𝑒𝑠𝑠 =
𝑇

2𝜋𝑅2𝑡
=

1

2𝜋 0.125 2(0.00625)
= 1629.7466 𝑃𝑎

• 𝑇𝑜𝑟𝑠𝑖𝑜𝑛𝑎𝑙 𝑆𝑡𝑖𝑓𝑓𝑛𝑒𝑠𝑠 =
𝑇𝐿

2𝜋𝑅3𝑡 𝐺
=

1∗1

2𝜋 0.125 3(0.00625)(2.6∗106)
= 5.01 ∗ 10−7 𝑟𝑎𝑑
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Analysis Results – Shear Stress
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S𝐼

𝑀𝑎𝑥𝑖𝑚𝑢𝑚 𝑆ℎ𝑒𝑎𝑟 𝑆𝑡𝑟𝑒𝑠𝑠 𝑆𝑖𝑚𝑢𝑙𝑎𝑡𝑖𝑜𝑛 = 𝟏𝟖𝟎𝟎. 𝟐 𝑷𝒂



Analysis Results – Torsional Stiffness
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𝑇𝑜𝑡𝑎𝑙 𝑅𝑜𝑡𝑎𝑡𝑖𝑜𝑛 𝐴𝑛𝑔𝑙𝑒 = 2.7769 ∗ 10−5 𝑑𝑒𝑔𝑟𝑒𝑒𝑠 =
2𝜋

360
∗ 2.7769 ∗ 10−5 𝑟𝑎𝑑 = 4.85 ∗ 10−7 𝑟𝑎𝑑

𝑇𝑜𝑟𝑠𝑖𝑜𝑛𝑎𝑙 𝑆𝑡𝑖𝑓𝑓𝑛𝑒𝑠𝑠 = 𝟒. 𝟖𝟓 ∗ 𝟏𝟎−𝟕 𝒓𝒂𝒅



Analysis Results – Shear Stress

•

1629.7466 𝑃𝑎

1800.2 𝑃𝑎

•
(1800−1629.7466)

1629.7466
∗ 100% 

= 10.45 %
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Analysis Results – Torsional Stiffness

•

5.01 ∗ 10−7 𝑟𝑎𝑑

4.85 ∗ 10−7 𝑟𝑎𝑑

•
(5.01−4.85)

5.01
∗ 100% 

= 3.19 %
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Conclusions

•

•
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