=2] sEaMrEaEx|eo0), M1 HM3E

Transactions of Materials Processing Vol. 11, No. 3 (2002)

LS Z7| wyo| RHe| MuMse

do
El

Az Fof

(2001 124

18¢ A4

A Study on the Control of Spring Back for the Precision
Forming of the Steam Generator Helical Tube

Y. S. Sub, Y. W, Kim and J. I. Kim

Abstract

The spring back taking place after the coiling process of steam generator tube leads to the dimensional

mnaccuracy. In order to reduce the spring back, tension force was applied to the one end of the tube
during forming. In this work, parametric study using FEM was performed to find the appropriate
magnitude of tension force. The force that induces minimum spring back was found by simultaneously
taking account of spring back amount, cross—sectional ovality, and thickness of the tube wall after
deformation. In addition, stress relieving by heat treatment was also simulated as an altemative to the

former method. The latter was found to be more effective under the given constraints.

Key Words : FEM, Forming, Tension Force, Tube, Spring Back, Stress Relieving, Virtual Manufacturing
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Fig. 9(a) Longitudinal stress( o;) distribution with
tensile pulling force that induces the average
tensile stress equivalent to 20% of the yield
stress before spring back

Fig. 9(b) Longitudinal stress( ;) distribution with

tensile pulling force that induces the average
tensile stress equivalent to 20% of the yield
stress after spring back
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Fig. 10 Schematic of how to find the radius after spring
back: The radius and the center of circle that
passes through the three points, consisting of a;,
by, and c; (subscript indicates the position through
the section from the bottom) were found

Fig. 11 Schematic of how to find the ovality after spring
back.The ellipses which pass through points <1,2,
3> at the section <a,b,c> -designated in Fig. 10-
were calculated and averaged
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after spring back under various tensile pulling
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Fig. 13 Schematic to illustrate the position of formed coil
Minimum value of d is 150mm and the width b
is 10mm

Fig. 14 Deformed shape and the distribution of tensile
stress g, after spring back when six supports
were equidistantly arranged (60° apart)
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Fig. 15 Temperature curve for stress relieving
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Fig. 16(a) Post-forming deformation without stress
relieving Tensile force was not applied

Fig. 16(b) Post-forming deformation with stress relieving.
Tensile force was not applied
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Fig. 17(a) Longitudinal stress( ¢;) distribution without

tensile pulling force right after forming.
Tensile force was not applied

Fig. 17(b) Longitudinal stress( ¢;) distribution without

tensile pulling force right after stress relievig.
Tensile force was not applied

Fig. 17(c) Longitudinal stress( ;) distribution without

tensile pulling force right after spring back.
Tensile force was not applied
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Fig. 18 Experimental results showing radial deformation
(a) Post-forming results without stress relieving
(b) Tap-welded coil before stress relieving
(c) Post-forming shape after stress relieving

(a)



wiE F7

=

(b

Fig. 19 Experimental results showing the deformation of
the coil height (a) Post-forming results without
stress relieving (b) Tap-welded coil before stress
relieving (left) and post-forming shape after stress
relieving (right)
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