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プレゼンター
プレゼンテーションのノート
Figure 2 shows the structure of the CR. The CR is about 2.5 meters in diameter and consists of a 1200 kg rotating part when fully loaded with the habitats, a driving motor, and a supporting part. In addition to initial habitat unbalances, the mass and CG of the habitats changes because of the growing, feeding, and movement of plants and animals in the habitats. Therefore, an imbalance is caused by the asymmetry of the rotor mass. The imbalance could cause large vibrations to travel into not only the habitats but also the ISS. The active mass Auto-Balancing System (ABS) is provided for automatic canceling of the imbalance of the rotor.
The principle of the ABS operation is as follows. The rotor vibration whirling upon the soft VIM caused by rotor imbalance is detected by displacement sensors, which detect lateral and rotational displacement of the rotor stator shaft. These sensor measurements are utilized for feedback control by using balancing masses in order to eliminate the whirling vibration. Static imbalance is compensated by two matched static balancers which move in the lateral direction. The dynamic balancer can eliminate imbalance about the rotational axis with two matched dynamic balancers which move axially. The ABS is activated continuously to maintain balancing condition.
In order to insulate the CR from the ISS, the CR is supported very softly by the Vibration Isolation Mechanism (VIM). The VIM is composed of soft springs for lateral and rotation directions in 5 dof to support the CR and includes damping systems to reduce the magnitude of vibration at resonance areas. The damping systems consist of not only passive magnetic dampers but also active Voice Coil Motor (VCM) actuators to deal with any unexpected occurrence. There are the following functions and the structures besides those mentioned above. 
-Shroud covering the CR
-Snubber and stopper to prevent stator displacement exceeding the limit value
-Mechanism to supply water and air to habitats
-Temperature control system
- Fire suppression systems
- Power and data telemetry systems
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プレゼンター
プレゼンテーションのノート
The integrated analysis model covers mechanisms, structures, controls, rotations around the CR axis, rotations around the Earth, and ISS transient attitude motions and loading events, collisions, magnetic fields, and aerodynamics. Figure 3 shows the whole structure of the CR integrated analysis model.
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プレゼンター
プレゼンテーションのノート
The CR system consists of the rotor, the stator, the ABS dynamic and static balancer mechanism, and the link/spring mechanism of the VIM. The spring mechanism consists of a stator isolation rotational spring with spiral beams and lateral springs with pivot/link mechanism. Scalar springs for six axes for both rotational and lateral springs were obtained by applying 3D-FEM analysis as shown in Figure 4. These values have been introduced into the integrated analysis model. The spring constant was also confirmed by testing. The modeling is performed by using standard functions of ADAMS.
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Weight saving is one of the most important issues in space equipment design. Therefore, the
structure should be treated as an elastic body. The 3-D FEM analysis is separately done and
the result is introduced into the integrated analysis model by using ADAMS/Flex, which is a
function of ADAMS.
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プレゼンター
プレゼンテーションのノート
Weight saving is one of the most important issues in space equipment design, which results in flexible structures with modal responses which may affect the operations. Therefore, the structure should be treated as an elastic body and significant vibration modes included in the modeling. The 3-D FEM analysis is separately done as shown in Figure 5 and the result is introduced into the integrated analysis model by using ADAMS/Flex, which is a function of ADAMS.
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プレゼンター
プレゼンテーションのノート
There are three kinds of controller in the CR system, that is, ABS, VCM, and spin motor. Controllers consist of an input, an operational part, and an output. The input is the signal from displacement sensors and a spin motor encoder. The operational part calculates the value of actuator movement. The output is the result of calculation. In general, the result of control design with software such as MATLAB is introduced into ADAMS. In this case, the result has been introduced into the integrated analysis model by using ADAMS/Controls, a function of ADAMS as shown in Figure 6.
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プレゼンター
プレゼンテーションのノート
Figure 8 shows the verification procedure of the integrated analysis model by comparing the result of the ground test and the analysis to simulate the ground test condition. 
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