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Structural Design on the Vacuum Chamber of Electron Beam Welding System
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Abstract

The electron beam welding system has the advantages of the high power density, narrow welding section, and small

thermal distortion of a workpiece. Recently, the electron beam welding system is widely used to the airplane engineering,

nuclear power plant, and automobile industry.

In the present paper, the structural analyses on the vacuum chamber of the electron beam welding system are performed

by the FEM. analysis. The stiffening characteristics on the geometric shape, stiffener height and stiffener span are

mvestigated.

The deflection of the stiffened vacuum chamber under pressure is minimized by longitudinal and transverse stiffeners

which are continuous in both direction.
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Fig. 1. Schematic diagram of the vacuum chamber.
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Fig. 3. Simulation model for the vacuum chamber without
a door and stiffeners.
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Fig. 4. Simulation model for the vacuum chamber without
the front plate and stiffeners.
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Fig. 5. Geometric effect of the upper plate on the vacuum
chamber.
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Fig. 6. Simulation model of the vacuum chamber with
longitudinal stiffeners.
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Fig. 7. Simulation model of the vacuum chamber with
transverse stiffeners.
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Fig. 8. Simulation model of the vacuum chamber with
longitudinal and transverse stiffeners ( continuous

type ).
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Fig. 9. Simulation model of vacuum chamber with
longitudinal and transverse stiffeners ( longitudinal
direction discrete type ).

Table 1. Maximum deflection versus weight for the
vacuum chamber

(Unit : mm/ton)

Case Max. deflection vs. weight

No stiffeners 54.1
Longitudinal stiffeners 1.8
Transverse stiffeners 25
Longitudinal and transverse stiffeners 11
(continuous type)

Longitudinal and transverse stiffeners 27
(longitudinal direction discrete type) i
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Fig. 11. Simulation model of the chamber door and front
plate.

Fig. 12. Simulation model of the front plate under
equilibrium load on door pressure.
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Table 2. Maximum deflection of the front plate with inner
stiffeners

(Unit : mm/ton)

Height of Number of the inner stiffeners

stiffeners

1{X=0) 2(X= 1+ DW/4) 3(X= 1 DW/4)

200 12 17 0.9

300 1.0 1.4 0.6

400 0.9 1.2 0.4
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