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A Study on the Development of Cathode-Ray Tube
Die Using Hot Forging

D. J. Cha, J. R. Cho, W. B. Bae and N. C. Hwang

Abstract

This study has been carried out to develop a CRT die using hot forging. The conventional CRT die
made by casting has defects such as void and inclusion. These defects of the cast die make micro—spots
on the surface of the CRT which affect the quality of the final product. So, a hot forging process is
developed to avoid these defects of CRT die by the model material test and the rigid-plastic FEM.
Firstly, model material tests are carried out with plasticine billets in order to investigate the material flow
pattern in the die cavity and to get the reasonable initial values for designing the preform in the FE
simulation. And then a finite element analysis has been performed to predict the preform and the forging
load of a CRT die. We also suggest an integrated die-set which combines two die-sets into one die-set
to save manufacturing time and cost in case of similar die-size.
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Preform Design
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Fig. 1 Die shapes for the plunger
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Fig. 2 Die éhapes for the bottom

Fig. 3 Preform shapes for the formability test of

plunger
Table 1 Dimensions of the preform for model test
(unit : mm
Billet No. Plunger Bottom
D 26X86X70 20xX8X71
@ 23X 92X 74 16%93%78
&) 30X 81 %66 23X TX 66
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Fig. 4 Deformed shape of the plunger by model test
at final step

Fig. 5 Deformed shape of the bottom by model test
at final step
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Table 2 Dimensions of the preform for Finite Element
analysis (unit : mm)

Billet No.
@ 260210160
@ 278X 224X 140
©) 245X 198180

Bottom
255X 215X%120
279x235X100
236X199% 140

Plunger
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Fig. 6 Deformed shape of the plunger by isothermal
3D simulation at final step

Fig. 7 Deformed shape of the bottom by isothermal 3D
simulation at final step
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Table 3 Thermal properties of the die and the

preform
Die Preform Unit
Thermal .
conductivity 3 %3 Nfsec/C
Heat capacity 38 6.11 N/am/ C
Emissivity 0.7 0.7 -
Initial . o
temperature 300 1200 ¢
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Fig. 8 Temperature distribution of plunger after non-
isothermal forging
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Fig. 9 Temperature distribution of bottom after non-
isothermal forging
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Fig. 10 Deformed shape of the preform after single
forging using an integrated die at stroke 70%
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Fig. 11 Finite element model for the 3D simulation of
double forging using a plat die

Fig. 12 Deformed shape of the preform after double
forging at final step
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