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Effect of Pilger cold rolling process parameters on the forming

of S32750 duplex stainless steel pipes

LI Yuebing',ZHAI Kefeng' , SUN Wenqiang”,ZHU Yicheng®, LU Chuanyang'
(1.Institute of Process Equipment and Control Engineering, College of Mechanical Engineering,Zhejiang University of

Technology ; Hangzhou 310023, China;2.Zhejiang Jiuli Hi-Tech Metals Co., Ltd., Huzhou 313028, China)

Abstract:To address issues such as dimensional deviations , ovality, and uneven wall thickness that are prone to occur during the
cold rolling forming of small-diameter thin-walled duplex stainless steel pipes, a finite element simulation method was employed
to study the influence of Pilger cold rolling process parameters (rolling speed, rotation angle, and feed amount) on the forming
dimensions of S32750 duplex stainless steel pipes.The results show that when the rolling speed is 70 cycles/min, the ovality and
wall thickness unevenness of the pipe are significantly better than those at the other three speeds ; among the four rotation angles,
except for 60° , the other angles cause significant oval deformation in the pipe, resulting in poorer forming quality ; however, at a
60° rotation angle, localized high deformation zones repeatedly appear in the sample , which may lead to uneven wall thickness ; as
the feed amount increases, the deviation of the pipe’s forming dimensions from the target dimensions and its ovality gradually
increase, and the forming quality decreases accordingly. Therefore, it is recommended that the combination of 70 cycles/min
rolling speed, 60° rotation angle , and 2 mm feed amount be adopted as the optimal process parameters. Through influence weight
analysis, it was found that the feed amount has a greater impact on the ovality and outer diameter deviation of the pipe during cold
rolling forming, while the rolling speed has a more significant influence on the wall thickness unevenness. The study provides
theoretical guidance for the rolling production of small-diameter thin-walled duplex stainless steel pipes.

Key words:duplex stainless steel ; Pilger cold rolling; finite element simulation ; rolling parameters ; forming dimensions
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Tab.1  Rolling technical parameters mm
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Tab.2  Main material parameters
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Fig.2 Stress—strain curve of S32750 duplex stainless steel
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Tab.3 Rolling parameters used in finite element simulation
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(K emin™") D) mm
1 60 60 2
2 70 60 2
3 80 60 2
4 90 60 2
5 60 50 2
6 60 70 2
7 60 80 2
8 60 60 3
9 60 60 4
10 60 60 5
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Fig.17 Equivalent stress contour plots of the finishing section under different rotation angles
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