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Abstract

The pressure test was performed using a fine grain (FG) and a large grain (LG) niobium cavities. The cavity is 1.3 GHz
3-cell TESLA-like shape. The cavity was housed in a steel vessel. Water is supplied into the vessel and the cavity outside
is pressurized. The applying pressure and the natural frequency of cavity were measured during the pressure test. The FG
and LG cavities were deformed greatly and the pressure dropped suddenly at 3.4 MPa and 1.6 MPa, respectively. The
frequency shifted up to 3.4 MHz and 1.3 MHz, respectively. There was no leak after the pressure test, so the cavity did
not rupture under above pressure. The result of the pressure at LG cavity is less half than that of the FG cavity. We
calculated the stress distribution in the structure by applying outer water pressure using a FEM. The maximum stress at
cell when above test pressure is applied, are 146 MPa in FG and 73 MPa in LG, respectively. These stresses are similar
to tensile strength of niobium specimen measure by our-selves. The result of pressure tests agrees well with the calculation.
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Figure 1: Experimental apparatus.
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a) Fine grain

b) Large grain (Grain boundary and area of deformation
are traced by red and black felt pen, respectively)

Figure 2: Cavities after deformation.
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Figure 3: Change of natural frequency.

Table 1: Result of Pressure Test

FG LG
Pressure resistance [MPa] 34 1.6
Max. stress at cell [MPa] 146 73
(calculation)
Tensile strength [MPa] 120 84
(measured)
Change of natural frequency 34 1.3
[MHz]
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