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Finite Element Study on JCO Forming of 2205/X65 Bimetallic Pipeline

DONG Zhi-qiang, ZHANG Jian-xun

(State Key Laboratory of Metallic Materials Strength, Xi'an Jiaotong University, Xi'an 710049, China)

ABSTRACT: The paper aims to study on the stress-strain evolution and influencing factors in the JCO forming process of
2205/X65 bimetallic pipe. Based on the finite element modeling of 2205/X65 bimetallic pipe JCO forming process, the
stress-strain distribution and evolution of bimetallic pipe were analyzed, and the free bending deformation characteristics
of bimetallic plate and the distribution characteristics of interface stress between different materials were obtained. On
this basis, the change rules of maximum shear stress with the pressing amount, the lower die span and the die radius were
studied. The stress of 2205/X65 bimetallic pipe showed segmented distribution after forming. Except for the last pressing
position, the size and distribution of the stresses of the other section of the pipe were the same, and the pipe blank after
forming was composed of circular arc section and straight section. The neutral layer of bending of bimetallic plate was
closer to the 2205 side of higher yield strength; when the die was pressed to the lowest point, the upper and lower surfaces

reached yield state, and the stress at the neutral layer was the minimum; after unloading, the maximum residual stress dis-
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tribution was on the middle part of the pipe thickness direction, the hoop stress of the upper and lower surface showed

compressive stress distribution. There is a large gradient transition in the interface stress between different materials, and

the neutral layer of bimetallic plate is offset to one side of the plate. The maximum shear stress of the 2205/X65 bimetallic

pipe increases linearly with the increase of the pressing amount. When the pressing amount is 30 mm, the maximum shear

stress reaches the experimentally tested shear strength of the bimetallic plate. The maximum shear stress decreases with

the increase of the span of the lower die, increases with the increase of the radius of the upper die, and increases with the

increase of the radius of the lower die. The maximum shear stress increases with the increase of the radius of the lower die,

but the increase amplitude is small. After the forming, the spring back angle decreases first and then increases and finally

stabilizes with the increase of the pressing amount.
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Fig.8 Maximum shear stress during forming and the spring
back angle after forming varying with the amount of pressing
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