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DEVELOPMENT OF BEAM WINDOW WITH A LARGE DIAMETER, A THIN WALL
THICKNESS, AND A LARGE PROOF PRESSURE OUT OF TI-6AL-4V THROUGH
ADDITIVE MANUFACTURING
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Abstract

In high energy accelerators, a beam window is utilized to separate/confine the atmosphere of beam ducts and vacuum
chambers. The beam window should be thin and be made of low-density material to reduce beam loss through the beam
window. Furthermore, large diameter of the beam window is often desirable to reduce the loss by the beam halo. In the
recent accelerators, superconducting magnets are frequently used to obtain high magnetic field. However there is a
concern that the sudden pressure rise occurs by emission of liquid helium and consequent evaporation in the severe
quench-incident. Actually, such a quench-incident took place at CERN-LHC in September, 2008 and affected the
subsequent beam operation. Therefore, the beam window whose break crucially affects another region must endure the
high pressure. It is known that the proof pressure of the sphere-shaped window is higher than that of the plate-shaped
window. In KEK under collaboration with Metal Technology Co., Ltd., the development is underway to realize the large-

diameter, thin, and high-pressure resistant beam windows made of Ti-6Al4V through an additive manufacturing.
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Figure 1: Definition of the characters in the calculation
model of the beam window
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Figure 2: Models of the flat-plate window and the sphere
window
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Figure 3: Mises stress on the flat-plate window (UP) and
the sphere window (DOWN) through FEM analysis.
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Figure 4: Pictures of the sphere window with a diameter of
60 mm and with a thickness of 0.2 mm (UP) and the
window with a diameter of 166 mm and with a thickness
of 0.6 mm (DOWN).
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