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Mesoscale deformation behavior of SUS316L./TA18 bimetallic composite tube
during bending based on real microstructures
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2. Chengdu Metro Operation Co. , Ltd., Chengdu 610051, China)

Abstract: For SUS316L/TA18 bimetallic composite tubes, the true microstructure information of the two materials was obtained by elec-
tron backscatter diffraction (EBSD) experiments, and based on this, the crystal plasticity finite element (CPFE) model was constructed
to systematically study the evolution characteristics of mesoscopic stress, strain and dislocation. The result shows that SUS316L austenitic
stainless steel exhibits equiaxed grains and weak texture, with an average grain size of approximately 25. 8 wm, while TA18 titanium alloy
has finer grains and relatively stronger texture, with an average grain size of approximately 15.5 pwm. Under bending loading conditions,
both materials show significant grain-scale stress and strain inhomogeneity. In TA18 titanium alloy layer, the regions of high stress and
high dislocation density tend to concentrate near grain boundaries, reflecting the limited deformation compatibility of HCP structure. In
contrast, SUS316L austenitic stainless steel, due to its abundant slip systems in FCC structure, exhibits a relatively gentle distribution of
stress and dislocation, but significant local strain concentrations still occur in unfavorably orientation grains. These results reveal the es-
sential differences in the mesoscopic deformation mechanisms of materials with differences crystal structures during bending process, provi-
ding mesomechanical basis for quality control and process optimization on the forming bimetallic composite tubes forming.
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Fig. 6 Comparison between finite element simulation and experimental results of SUS316L/TA18 composite tube during bending
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(a) Finite element mesh  (b) Geometric model and boundary conditions
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Fig. 12 CPFE simulation results of stress for TA18 titanium alloy during bending

(a) Equivalent stress ~ (b) Tangential stress  (c¢) Radial stress ~ (d) Circumferential stress
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Fig. 13 CPFE simulation results of stress for SUS316L austenitic stainless steel during bending
(a) Equivalent stress ~ (b) Tangential stress  (c¢) Radial stress ~ (d) Circumferential stress
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Fig. 16 Total dislocation density distributions cloud maps of TA18 titanium alloy (a) and SUS316L austenitic stainless steel (b) during bending
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