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A Study on the Development of Integral Forging Process for
Cask of Nuclear Fuel

M. W. Kim, J. R. Cho, D. K. Kim, D. Y. Kim

Abstract

Monolithic forging of cask is required continuousl

y. Body-base monolithic forging of cask has advantage of an

economical manufacturing process and better reliability for nuclear applications. Through the finite element analysis and

parametric study of design variables, those are die angle, groove length and flange thickness, the optimal dimensions of

preform and die sets are determined in order to develop a suitable forging process for body-base monolithic forging. To
verify the result of finite element analysis, the physical model of 1/30 scale of actual product using plasticine was carried
out. The result of this experiment, deformed shapes were very similar to the finite element analysis. As a result of this

work, the special piercing method was developed using blank material consisting of a flange, groove and squared part.
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Table 1 Boundary conditions

Blank temperature ( C) 1230
Die temperature ( C) 400
Friction factor 0.7
Contact HTC (W/m?C) 11000
Convection HTC  (W/m’TC) 20
Punch speed (mm/sec) 20
Punch pressing depth (mm) 5080
Maximum press load (kN) 117,600
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Fig. 2 Deformed shapes and temperature

distributions for non-isothermal analysis
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Fig. 3 Load for non-isothermal analysis with

squared bar preform
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Fig. 4 Deformed shapes for 0.5°~2.0° die angles
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with 0 mm ~ 600 mm groove lengths
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Fig. 6 Deformed shapes for isothermal analysis

with 0 mm ~ 610 mm flange thicknesses
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Table 2 Experimental cases

Case Preform shapes

Case 1 Without groove and flange

Case 2 With flange

Case 3 With groove and flange
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Fig. 7 Preforms of plasticine models
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Fig. 8 Result of experiments
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