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MOTOR-DRIVEN CONTROL OF SUPPORT STRUCTURE FOR PULSE MAGNETS
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Abstract

At KEK e-/e+ linac, we will install next year the new pulse magnets set on the new supports, between 3 to 5" sector
for the upgrade to Super KEKB. These magnets have been scheduled to replace the present DC quadrupole magnets
sitting on the old-type support. The new magnet support uses the screw jack mechanism equipped with the electric
motor. We have developed a motor driven system for this new magnet support with using stepping motors and micro
controllers. In this paper, we report this system and its performance.
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Figure 1: Layout of e-/e+ injector Linac and multiple energy beams transport.
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Figure 2: The current magnet support.
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Figure 3: The new magnet support structure.
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Table 1: Basic specifications of screw jack

Type Name JSGLUK J2GLUK
Capacity [kN] 5 50
Lifting screw diameter [mm] 20 40
Lifting screw lead [mm] 4 8
Stroke [mm] 50 50
Worm gear ratio 24 24
Required input at allowable 1.2 23.7
load [N-m]
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Figure 4: The key parts of motor control.

Table 2: Equipment of motor control system
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Table 3: Digital output correspondence table

Signal Arduino Leonardo ETH Motor Driver
SCK ICSP-3 6(CK)
MISO ICSP-1 5(SDO)
MOSI ICSP-4 7(SDI)
SS DO-10 8(#CS)

Manufacturer ~ Type Name
Micro-controller Arduino Lenardo ETH
Stepping Moror Oriental PKP246D15A-L /

Motor PKP264D14A-SG10-L
Motor driver kit Akizuki AE-L6470DRV

Denshi Tsusho
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Figure 5: Stepping motor and support with screw jack.
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Figure 6: Digimatic indicator.
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Figure 7: Result of movable test.
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