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Design of 4-axes Milling Machine for Underwater Milling of Nuclear Reactor Parts

D. G. Lee(KAERI), K. Y. Lee(KAERI), S. K. KIM(KAERI), K. W. Lee(KAERI), J. H. Park(KAERI)

ABSTRACT

A new milling machine was designed and manufactured for underwater cutting of rotary specimen racks(RSR)
used in the Korea Research Reactor. To cut out intermediate level radioactive stainless steel parts from RSR
effectively and safely, the machine was designed to be operated in four directions of X, Y, Z axes and a rotation
upon Z axis. The stress and displacement of main frame were simulated by using a structural analysis tool(Design
Space) and the pressure of clamping device was evaluated. ‘
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Fig. 1 Drawings and photo of the manufactured milling
machine for underwater cutting
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2.2 Clamping Device
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Fig. 2 Clamping device of RSR

Table 1 Material properties of main frame

Size 2200%1350=2040 mm
Modulus of Elasticity 1.93x10''Pa
Poisson's Ratio 0.31
Tensile Yield Strength 207MPa
Tensile Ultimate Strength 586MPa
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(a) Equivalent stress



(b) Displacement

Fig. 3 Results of structural analysis for main frame

Table 2 Material properties of RSR

Modulus of Elasticity 7.1x10'"Pa
Poisson's Ratio 0.33
Tensile Yield Strength 280MPa
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(b) Displacement

Fig. 4 Results of structural analysis for RSR
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