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Analysis and Process Design of Hot Pipe Bending
Process With Small Bending Radius

K. H. Ryu, D. J. Kim, B. M. Kim and D. J. Lee

Abstract

The finite element simulation model and the program to calculate the reverse moment have been
developed to analyse the stress state and deformation of pipe bending using local induction heating with
small bending radius in this study. The reverse moment that is to be applied on the bending arm to
control the wall thinning ratio of the bending outside to within a particular value. Even though the
demand of pipes with small bending radius is increasing in power plants and ship buildings, the welded
elbows are still widely used. The bending process with or without a reverse moment acting on the
bending arm has been simulated. The reverse moments calculated from the developed program are in

good agreement with the finite element simulations and the experiments.

Key Words : Pipe Bending, Induction Heating, Wall Thickness Reduction, Process Design,
Reverse Moment, Temperature Gradient, FE Analysis
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Fig. 8 Variation of neutral angle and pipe thickness

according to bending angles

Table 2 Constant process variables for FE analysis

Process variables

Simulation conditions

Used material SPPS42
Bending radius 2D
Pipe outer diameter (mm) 170
Pipe thickness (mm) 12
Bending angle (° ) 90
Table 3 Process variables for FE analysis
Process variables Casel Case2 Case3 Cased
Heating temperature (C) A 800 850 900 950
Heating width (mm) B 5 10 15 20
Feeding velocity (mm/sec) C 0.25 0.5 0.75 1.0
Casel Case2 Case3 Case4 CaseS
Cooling time (sec) 10 15 20 25 30
Reverse moment (Kgr - m) E 0 10320 20641 28898 41282
Temperature gradient (C) F 0 100 150 f 200 250
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