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Abstract

International Linear Collider(ILC) is a high luminosity electron-positron accelerator.Cryomodules which consist of a
cavity and thermal shields etc are connected to each other to realise 20km long.During running the acceleration facilities,
cryomodules equipped in the bunch compressor section require to fine-adjust to the vertical and horizontal direction
while monitoring the condition of beams. Currently, a manual alignment system is used in test facilities. But the remote
automated alignment system, named ActiveMover, is required in the real structures. It’s required the capability to fine-
adjust within 10gm under the 12t heavy loads. Hence we propose the two methods of the Active Mover. Ist is 2-CAM
method which consists of 2 eccentric cams. 2nd is 2-AXIS method which consists of an eccentric cam and wedge
configuration. This paper reports both designed requirements and validation of them based on the results of evaluation
by the 1/7 scale mockups.
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Figure 1: Manual adjustment system in the test module Figure 2: Entire view of mockup.
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Figure 3: Mechanism shematics of 2-CAM method.
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Figure 4: Mockup of 2-CAM method

Table 2: Parameters in a 2-CAM Method

Param Detail Value
h . Eccentricity[mm] 5.0
«a : Follower angle[deg] 90
dp : Cam diameter[mm)] 20
L . Distance between 2 shaftsimm] 80
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Figure 5: Mechanical shematics of 2-AXIS.
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Figure 6: Mockup of 2-AXIS method.

Table 3: Parameters in a 2-AXIS Method

Param Detail Value
h . Eccentricity[mm)] 3.5
P : Lead pitch[mm/rad] 0.318
8 : Angle of tapered cam[deg] 5.0
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Figure 7: Measurement point.

Table 4: Specification of Using Sensors

Method  Counter Sensor resolution[pm]
2-CAM EV-16Z LGF-0525ZL 0.5

2-JIKU EF-12PRH LGF-125L 1

Autmatic measurement system

F Raspberry Pi 3 H

Equipment
Stepper Motor

Sensor system

Position data

Figure 8: Autmatic measurement system.
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Figure 9: Measurement results of 2-CAM.
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Figure 10: Measurement results of 2-AXIS.
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Figure 11: Error to X axis in 2-CAM.
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Figure 12: Error to Z axis in 2-CAM.
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Figure 13: Error to X axis in 2-AXIS.

Error Z [um]

X displacement [mm]
Figure 14: Error to Z axis in 2-AXIS.
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Figure 15: The flow of error adjustment system.
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Figure 16: Relative position error in 2-CAM system.
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Figure 17: Relative position error in 2-AXIS system.
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