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Process design of Monobloc Tube for Steering Input Shaft
in cold drawing

H.J. Moon, S.G. Lee, B. M. Kim, J.H. Lee and Y.S. Lee
(Received Month Day, Year)

Abstract
MTS(Monobloc Tube Shaft) has been used for the reduction in weight of shaft and increase in supply of power in the
auto industry nowadays. Cold drawing process having high productivity and reduction in the cost has been regarded as the
effective technology that is able to substitute for swaging process as forming MTS with constant outer diameter or hollow
shaft without surface defects. The objective of this study is not only to find out the optimal process conditions
understanding the effect of process parameters on carrying out cold drawing process of SIS(Steering Input Shaft) but also
to control the defects resulted from inappropriate process conditions. Therefore, the proper drawing conditions are

presented using FE-Analysis and experiment in the paper.
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Fig. 1 Experimental results according to H/D ratio at
dry condition through compression test

Table. 1 Height and damage when crack occurred
according to different H/D ratio

Experimental condition Height Max.damage
1.00 8.78 0.828

H/D ratio 1.25 12.08 0.810
1.50 15.44 0.725

(b) Preforming process
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(c) 1* drawing process  (d) 2™ drawing process
Fig. 2 Process sequences of SIS tube

Table. 2 Process conditions of SIS tube drawing

Drawing Conditions Values
Length of initial material[mrn] 110
Initial outer / inner diameter[mm] 20.25/9.8
Diameter of preforming die[mm] 18.05
Diameter of 1*' drawing die[mm] 16.30
Semi die angle of 1% drawing die[* ] 15
1* drawing length[mm)] 35

Fig. 3 Defect appeared on product during
1* drawing process
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from FEM at the real conditions
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(a) Existing die (b) Redesigned die
Fig. 5 The geometry of existing and redesigned
1* drawing die
Table. 3 The variation of damage according to
semi-cone die angle

Semi-die angle Radius at die Max. Damage
10° 10 mm 0.977
15° 10 mm 0.854
17 10 mm 0.802
18° 10 mm 0.818
20° 10 mm 0.828

Table. 4 The variation of damage according to
radius at approaching portion

Semi-die angle Radius at die Max. Damage
15° 8 mm 0.871
15° 10 mm 0.854
15° 12 mm 0.925
15° 14 mm 0.956
15° 16 mm 1.044
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Table. 5 Analytical results through redesigned die

Semi-die angle [* ] Max. Damage
8 0.658
10 0.518
11 0.678
12 0.811
14 1.100
16 0.993
17 0.963

Fig. 6 Experimental results through redesigned die
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