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Forging of Valve Fitting Products for Semi-Conductor Industry
Using a Super-High Speed Shearing Process

Joon-Hong Park*, Eon-Chan Jeon®, Tae-Ho Kim**, Hyung-Baek Kim***

ABSTRACT

Cropping metal materials is widely used for feeding processes of various forming method, such as forging,
extrusion, drawing, and upsetting. However, cropping has many weak points, which are material loss in part of
cutting, chip creation, and much use of lubrication oil, etc. In this study, instead of cropping, a novel process is
proposed to cut metal materials, especially stainless steel bar which is known very difficult to crop. Results of
FE-analysis will be shown to verify the proposed method comparing with those of the conventional cropping
process. Also, fitting products were successfully forged using the fabricated billet by the proposed process.

Key Words : Shearing Process( ©34), Stainless Steel Bar(XE|¢12]2 29 Z2) FE Analysis(3F8 430
21), Valve Fitting(" 2. 3] &), Forging Process(2tZ3 %)
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Fig. 1 Cutting process with band sawing
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Fig. 2 Cutting section of stainless steel
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Fig. 3 Concept design of a novel shearing process
for stainless steel rods
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Fig. 4 Schematic drawing of the developed shearing
system and its components
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Fig. 5 Schematic drawing of the developed shearing
system including automatic rod feeding equipment
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(a) distribution of effective strain

(b) distribution of effective stress
Fig. 6 Results of FE analysis for the developed process
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Fig. 7 Results of FE analysis for the conventional
shearing process comparing with those of Fig. 6
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(a) initial state of FE analysis

(c) rod feeding system
Fig. 8 The developed shearing system

(b) modeling of the final product

(a) conventional product (b) developed product
Fig. 9 Comparison of

cutting  section

between
conventional and developed products

(c) modeling of die set
Fig. 10 Modeling of die set and products
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Fig. 11 Results of deformation behavior

Fig. 12 Results of effective strain distribution
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(a) initial billet by the developed process and its
product
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(b) various sizes of the products
Fig. 13 Photograph of the final products from the
developed initial rod
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