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A Study on the Tube Sinking Process of the Industrial Boiler Tube

I. K. Kwon, K. P. Kang, W. J. Lee

Key Words: flare-shape defect(Z @] 84 29, multi-step tube sinking process(thdh FH. 7
FA), friction("hd), die geometry(TH FY)

Abstract

Theoretical analysis using finite element method are peformed in order to clarify the formation of
the flare-shape defect for multi-step tube sinking process. The parameters of concern were the
friction between the tube and the die, and geometrical parameters, such as the die inclination angle,
the diameters of the die entrance and exit, and the curvature at the corner of the die exit. The
effect of the curvature at the cormer of the die exit is dominant for determining the flare-shape
defect. In order to minimize the flare-shape defect the curvature at the corner of the die exit should
be increased up to a certain level{120mm). Using three-step tube sinking die sets which have
different curvatures at the corner of the die exit, several numbers of tests were performed and its

results are compared with that of theoretical analysis. .
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Fig. 1 Schematics of tube sinking process
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Fig. 2 Forming load with respect to friction and
dic angle(a )
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(a) Entrance

(b) Exit

Fig. 3 Vector plots of nodal velocities
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Fig. 4 Flare-shaped cut end

Table 1 Diameters of cut ends with respect to die
angles ( results of FEM analysis )

Unit: mm
Dia.
Die D1 D2 D3 D2-D1

angle

6° 65.14 65.40 64.94 0.26

8° 64.98 65.36 64.72 0.38
10° 64.86 65.42 64.60 0.56
12° 64.84 65.48 64.50 0.64
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Fig. 5 Die geometry of three-step sinking
process and deformed workpiece at the step 3
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(a) Before

(b) After

springtlgc_k.i

Fig. 6 Springback at the free end

Table 2 Results of FEM analysis

— . after spingback (Unit:mm)
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Table 3 Results of test
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Fig. 7 End parts cut from the
products(a) and the hydraulic former for
tube sinking process(b)
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