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Abstract

The authors are developing the manufacturing method for superconducting radio frequency (SRF) cavities by using a
hydroforming instead of the conventional methods, such as a press forming and an electron beam welding. We expect a
cost reduction by hiring the hydroforming. To realize this development, getting a high-purity seamless niobium tube with
good forming ability and an advancement of hydroforming technique are necessary. We got the seamless niobium tube
made by ATI Wah Chang with the cooperation of FNAL, and succeeded to manufacture the 1-cell cavity by hydroforming.
The accelerating gradient attained to 36 MV/m, and we confirmed it was available to use as the SRF cavity.
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Figure 1: Process of necking and hydroforming.
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Figure 2: Necking machine.
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Figure 3: Hydroforming machine (Final hydraulic
pressure: 25 MPa).
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Figure 5: Cross view at equator area (inside).
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Figure 6: Finish to 1-cell cavity.

Figure 7: Barrel polishing machinel®.
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Figure 8: Result of vertical test (Q-E curve).
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Figure 9: Measurement using (left) CMM and (right)
ultrasonic thickness measurement device.
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Figure 10: Thickness distribution along cavity shape.
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Figure 11: Estimation of inner shape.
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