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Abstract

We are fabricating the superconducting spoke cavity for electron beam drivers to realize a wide use of LCS X-ray
and y-ray sources in academic and industrial applications. Press forming and trimming were performed to fabricate the
half spokes. We have been preparing the electron beam welding (EBW) to fabricate the full spoke shape. The EBW
machine control system restricts motion of stages to one axis of linear motion or rotation during welding procedure. We
performed EBW test to evaluate injection angle and focus aberration to get good welding beads in this condition. The

measured results and EBW procedure will be presented.
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Table 1: Condition of EBW Machine

Acceleration Voltage 60 kV

Beam Current 62 mA
Move Velocity 500 mm/min
Beam Up Slope 0.1s

Beam Down Slope 0.1s
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Figure 1: Welding bead width when the focus position
from the surface changed.
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Figure 2: Welding bead width when the injection angle
changed.
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Figure 3: Welding hole due to dispersion of Nb plate
thickness. The tables in this figure correspond to the
thickness (unit: mm) of the plate at the red circles.
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Figure 4: (Top) Schematic view of EBW procedure for
the spoke side. Red bands indicate EBW range. (Bottom)
calculated injection angle and focus aberration during
these procedures.

- 710 -



Proceedings of the 16th Annual Meeting of Particle Accelerator Society of Japan
July 31 - August 3, 2019, Kyoto, Japan

focus aberration (mm)

Spoke Shape

| Injection Angle (deg) — [ BW
30 3
Q0 | 2
B g
T e S S S | R 11 g
@ >
W 0 o g
S =
< 8
G 10 e gL Y -1 <
g 5]
g -20 -2 E\
5 5
— g
IS5
R — SRS S S —> S -3
-40 -4

110 112 114 116 118 120 122 124
Position (mm)

Figure 5: (Top) Schematic view of EBW procedure for
the spoke base. Red bands indicate EBW range. (Bottom)
calculated injection angle and focus aberration during
these procedures.

Figure 6: EBW jig for welding spoke side and base.
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Figure 7: Schematic view of installation to EBW machine
to weld the spoke side (top) and base (bottom).
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