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Three-axis Spring Element Modeling of Ball Bearing Applied to
EO/IR Camera and Structural Response Analysis of EOQ/IR Camera

Hee Keun Cho*, Juhun Rhee** and Jun-Ho Lee***

ABSTRACT

This study is focused on the structural dynamic responses, ie., vibration analysis results
of the high-accuracy observation multi-axial camera, which is installed and operated for the
UAV (Unmanned Aerial Vehicle) and helicopter efc And, the authors newly suggest a
modeling technology of the ball bearing applied to the camera by using three-axis spring
elements. The vibration analysis results well agreed to the randum vibration test results.
Also, the vibration responses characteristics of the multi-axial camera through the time
history analysis of the random vibration were analyzed and evaluated.

The above results can be applied to the FE-modeling of the ball bearings used for the
space cameras.
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Fig. 2. FE-model Configuration of TM (a)
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Fig. 3. Bearing FE-model: (a) Bearing
Shaft, (b) Bearing Housing, (c)
Bearing CAD Model, (d) Bearing
Shaft and Housing and 3-axis spring
element concept (f)
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Radial Stiffness 65,088.8 N/mm

| of 2 Axial Stiffness 24.264.0 N/mm

Moment Stiffness 53,4759 Nm/rad

Spring Coefficient 20 KN/m

rE
AMO04=14 " pamping Coefficient

484 Ns/m

Spring Coefficient 280.5 KN/m

W
AMO08-1

Damping Coefficient 1598 Ns/m
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