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Process Analysis of the Pipe Bending(1.SDR)
Using High Frequency Induction Heating
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Fig. 1 Schematic of the hot pipe bending process using
induction heating
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Table 1 Process parameters for the FE analysis of pipe bending

process

RD Out diameter Bending radius ~ Thickness Bending angle
(mm) (mm) (mm) )

1.5 318.5 471.75 6.9 90
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Fig. 2 Deformation modes according to bending angles by F.E.A
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Experiment Max. Tempgradient Reverse Feeding
NO. Temperature(C) (C) Moment(MPa) Velocity(mm/s)

1 980 50 10 1

2 980 75 15 1.5

3 980 100 20 2

4 1015 50 15 2

5 1015 75 20 1

6 1015 100 10 1.5

7 1050 50 20 1.5

8 1050 75 10 2

9 1050 100 15
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Fig. 3 Main effects plot for SN ratios

Table 3 Response Table for Signal to Noise Ratios

Level Max. Tempgradient Reverse Feeding
Temperature(C) (C) Moment(MPa) Velocity(mm/s)
1 -22.07 -22.08 -22.81 -21.36
2 -21.36 -21.37 -21.35 -21.10
3 -20.96 -20.93 -20.22 -21.92
Delta 1.1 1.15 2.59 0.82
Rank 3 2 1 4

Table 4 Optimum design values of pipe bending

Max. Tempgradient Reverse

Temperature(C) (T)

Feeding
Moment(MPa) Velocity(mm/s)

Optimum

1050 100 20 1.5

design values
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