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Abstract The ring gear assembly is a critical component installed in the internal flowmeter of the
domestically operated (K)F-16 fighter jet. It plays a crucial role in receiving the fluid load, detecting
signals when displacements occur, and providing real-time confirmation of fluid flow through the sensor
unit. Recognizing the need for domestic production, finite element modeling was used to perform
structural safety assessments and fatigue life evaluations for the ring gear assembly, which relies heavily
on imports. Calculating the fatigue life requires an understanding of the time response of the applied
loads on the structure. Therefore, the fluid loads on the structure were estimated by performing
excessive computational fluid dynamics (CFD) analyses using the moving reference frame (MRF) and
sliding mesh techniques commonly used in rotational flow simulations. The excessive fluid flow analysis
results were then used as boundary conditions for excessive structural analysis using a one-way
fluid-structure interaction analysis technique. Ultimately, a comprehensive review of the structural and
fatigue analysis results confirmed the structural stability and high fatigue life of the ring gear assembly.
This underscores the feasibility of domestic production for the ring gear assembly, reducing the

dependence on imports.
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Fig. 1. Drawing of Ring Gear Assembly
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Fig. 2. CFD simulation modeling
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Table 1. Material property of Ring Gear Assembly

Property ADC12 A2024 AG061
Young's Modulus
[GPal 74 73.1 68.9
Possion’s Raio 0.33 0.3 0.33
Density [kg/m’] 2700 2700 2700
Tensile Ultimate
Strength [MPal 250 310 469
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Table 2. Grid independent test result
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