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Development of Main Spindle and Waterproof System for Underwater Milling Operation

D. G. Lee(KAERI), K. Y. Lee(KAERI), Y. B. Lee(KIMM), K. W. Lee(KAERI), J. H. Park(KAERI)

ABSTRACT

For underwater milling of parts of nuclear reactor, a waterproof main spindle system was developed, which used

a servo moter. Particularly, a waterproof system is available to cope with emergencies such as an electricity failure

so that it prevents hazards from cutting radioactive materials. A developed spindle was designed to be capable of

horizontal and vertical cutting and structural analysis was conducted with a FEM tool(Design Space) when the forces

were loaded in each axis-direction.
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Fig. 1 Drawings and photo of the manufactured main
spindle
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Table 1 Material properties of main spindle

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
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(b) Displacement
Fig. 2 Results of structural analysis for main spindle
in horizontal cutting state(loading direction : Z)
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Table 2 Results of structural analysis for main spindle

in horizontal cutting state

Table 3 Results of structural analysis for main spindle

in vertical cutting state

. Maximum . Displacement . Maximum . Displacement
Loading . Maximum Loading . Maximum X
L Equivalent | | of Tool . Equivalent | | of Tool
Direction Displacement Direction Displacement
Stress Insert Part Stress Insert Part
(500N) (mm) (500N) (mm)
(MPa) {mm) (MPa) {mm)
X 4.98 0.002 0.002 X 6.43 0.034 0.013
Y 7.12 0.02 0.012 Y 7.14 0.015 0.015
Z 5.73 0.038 0.038 Z 5.54 0.02 0.011
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(a) Equivalent stress

(b) Displacement
Fig. 3 Results of structural analysis for main spindle

in vertical cutting state(loading direction : Y)

Mechanical Sealing Unit

Fig. 4 Mechanical sealing of main spmdle
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Fig. 5 Design and photo of Waterproofing System
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