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Die Design for Shape Drawing to Improve the Dimensional Accuracy of a
Hollow LM-Guide Rail
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Abstract

Multi-pass shape drawing is used to manufacture long products of arbitrary cross-sectional shapes. This process allows
smooth surface finishes and closely controlled dimensions of the cross-sectional shape. Tube shape drawing for hollow type
products provides material savings and weight reduction. The intermediate die shapes are very important in multi-pass tube
shape drawing. In the current paper, the design method for the intermediate dies in a tube shape drawing process is
developed using a die offset for corner filling (DOCF) method. Underfill defects are related to the radial velocity distribution
of each divided section in the deformation zone. The developed intermediate die shape design was applied to the two-pass
tube shape drawing with fixed mandrel for manufacturing a hollow linear motion (LM) guide rail. The proposed design
method led to uniform and steady metal flow at each divided section. FE-simulations and experiments were conducted to
validate the effectiveness of the proposed method in multi-pass tube shape drawing process.
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Fig. 4 Cross-sectional shape based on Overall offset
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Fig. 5 Section shape of multi-pass tube shape drawing
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Fig. 6 FE-simulation model of multi-stage tube shape
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Fig.10 Comparison between cross-sectional shape of
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Fig.11 Die shape of hollow type shape drawing
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