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Elongation rolling process is an intermediate process to make the uniform thickness and uniform
surface roughness during producing seamless pipes. The thickness and surface roughness of
seamless pipes are generally affected by the distance of rolls and guide shoes, the roll shape,
and its cross angle. In this study, finite element analysis for shape forming process is based on
the analysis model of elongation rolling mill with guide shoes. This paper shows how the cross
angle of the roll, the rolling rpm, and the distance of the guide shoe influence on the outer
diameter and the thickness of seamless pipes. The rolling rom did not give much influence on
outer diameter.
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Fig. 1 General views of the elongation rolling mill
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Fig. 2 Analysis model in an elongation rolling process
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Fig. 3 Flow curve of true stress-strain rate on AISI 1020
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Table 1 Standard rolling conditions for elongation

analysis
Standard rolling condition Value
Material AISI 1020
Distance between work rolls at gorge 223.2 mm
Distance between guide shoes 241 mm
Roll Diameter at gorge 900 mm
Entrance face angle 1.5/2.5°
Exit face angle 3.5°
Cross angle (a) 6°
Roll velocity 70 rpm
Mandrel diameter 198 mm
Friction factor
between material and roll (sticking) 1
between material and mandrel 0
between material and guide shoe 0.4
Initial material size
Outer diameter 244 mm
Wall thickness 16.3 mm
Length 1,000 mm
Initial temperature
Material 1,000 C
Mandrel 300 C
Work rolls and guide shoes 200 C
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Fig. 4 Deformed cross-sections with strain distributions

(b) Experiment

Fig. 5 The comparison of guide shoe-material contact
area between analysis and experiment
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Fig. 6 Schematic drawing of deformed dimension after
elongation rolling process
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Table 2 Comparison of prediction with experiment

After elongation rolling | Experiment | Prediction
Outer Diameter (mm) 239 2394
Inner Diameter (mm) 213.6 213.96
Wall thickness (mm) 12.7 12.72

Table 3 Comparison of measured roughness data
rpm 30 50 70 90 110

Outer
diameter | 239.6 | 239.7 | 239.4 | 2394 | 240.3
(mm)

Table 4 Comparison of measured roughness data

Cross angle (°) | 4.5 6 7.5 9 10.5

Outer diameter
(mm)

239.4|239.4 | 241.0 | 241.4 | 2425
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Table 5 Comparison of measured roughness data 3.4 710|E # ZHH29| HE
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