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Effect of Pilger hot-rolling process parameters on bonding layer and ovality of
06Cr19Ni10/Q235 bimetal composite pipe
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Abstract: In order to improve the quality of bimetal composite pipes by Pilger hot-rolling, the critical theory was put forward. For the
process parameters such as feeding amount and rotation angle, the numerical simulation and experimental research were carried out on the
Pilger hot-rolling process of 06Cr19Ni10/Q235 bimetal composite pipe. Then, the influences of feeding amount and rotation angle on
bonding layer and ovality of bimetal composite pipe were studied, and the reliability of the critical theory was verified. The results show
that the smaller rotation angle makes the stress on the bonding layer of bimetal composite pipe uniform, and the stress on the bonding layer
is greater. When the ratio of rotation angle to feeding amount is close to the critical value 20° - mm™", the maximum size of inclusion in
the bonding layer of bimetal composite pipe is less than 8 wm, the ovality is 1. 2 mm, and the formability is good. When the ratio is below
the critical value 20° + mm™" | the maximum size of inclusions in the bonding layer of bimetal composite pipe is less than 6 wm, the avality
is 1. 1 mm, and cracking occurs locally. When the ratio is higher than the critical value 20° -+ mm™", the maximum size of inclusions in
the bonding layer of bimetal composite pipe reaches 25 pwm, the avality is 11. 8 mm, and cracking and earing occur at the same time.
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Fig. 1 Schematic diagram of Pilger two-roller cycle pipe mill
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Fig. 2 Schematic diagram of groove for Pilger hot-rolling bimetal

composite pipe
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Fig. 3  Finite element model of Pilger hot-rolling bimetal composite pipe
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Table 1 Process parameters of finite element model
2 06Cr19Ni 10 ANEEHIE Q235 BRI
HME/mm @38 @35
BEJEL/mm 1.50 1.50
FLIELRE /C 1200 1200
FLEIEERE/ (mm - ™) 1682, 17 1682. 17
[ f/(°) 26, 31, 57 26, 31, 57
7% it/ mm 6.8, 10 6.8, 10
JEE 452 PR KL 0.10 0.10
S IR/ MPa 177 235
P A i/ GPa 200 210
R/ (kg » m™) 7.98 7.85
AL 0.30 0.25
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Fig. 4 Effect of feeding amount on rolling force for Pilger hot-rolling
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Fig. 5 Displacement change law of particle for Pilger hot-rolling bimetal composite pipe in X-direction
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Fig. 6 Effects of different rotation angles on equivalent stress for Pilger hot-rolling bimetal composite pipe
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