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A proton circular accelerator complex composed of a 100 MeV separated radial sector cyclotron, an 800 MeV separated spiral sector cyclotron and a

2 GeV FFA was proposed and is being studied at CIAE. To satisfy the dynamics requirements of the FFA, NC RF cavity with high Q and R will be
adopted. It is found that the boat shape cavity is the most promising candidate. Therefore, R&D on a 177.6 MHz 1:4 scale boat shape prototype cavity
is being carried out to study all aspects of developing such a high-power cavity. In this scenario, self-consistent multi-physics coupled simulation
study with ANSYS was carried out. This paper describes the method to deal with a mechanical model including hundreds of bodies in the FEM
analysis and shows the simulation results. In addition, the manufacturing technology and some testing results are also presented.
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A 177.6 MHz 1:4 scale boat shape cavity has 
been fabricated. Y/2 6mm thick TU1 copper 

plate was selected the cavity wall’s raw 
material. The inner surface roughness of the 
cavity is better than 0.1 μm. The measured 

unloaded Q is not less than 42314.3, which is 
~97% of the simulated value. The measured 
tuning range is ±180 kHz with maximum 
deformations of ±2.5 mm. The hot test is 

being prepared and will be launched in the 
very near future.


