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Fig.1 Alloy organization with different cold deformation degree

(rolling along the horizontal direction): (a) 0%, (b) 9%,
(c) 18%, (d) 32%, (e) 44%, and (f) 58%
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Fig.2 Effects of deformation on mechanical properties of 617B

alloy tube
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Fig 4 Arrhenius relation between the grain size of cold-deformed 617B alloy and the annealing temperature: (a) 9%, (b) 18%, (c) 32%,

(d) 44%, and (e) 58%
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Fig.5 Apparent activation energy (Q) of cold-deformed
617B alloy for grain growth
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Effect of Cold Rolling and Annealing Process on Microstructure and Properties of
617B Alloy

Li Yang, Wang Yan, Li Sha
(State Key Laboratory of Advanced Stainless Steel Materials, Taiyuan Iron & Steel (Group) Co., LTD, Taiyuan 030003, China)

Abstract: The effect of cold processing deformation, annealing temperature and annealing time on the microstructure and mechanical
properties of 617B alloy was studied. The results show that with the increase of deformation, grains are elongated along the direction of
maximum principal strain to form a deformed strip belt, the tensile strength and yield strength of the alloy at room temperature gradually
increase, while the elongation decreases. When the annealing temperature increases from 1080 <€ to 1160 <€, the grains of the alloy
gradually grow up, the tensile strength and yield strength are reduced, and the ductility is improved. When the annealing temperature of
1160 <€ continues to increase, the grain growth velocity increases obviously, while the strength and plasticity changes little; grain growth
activation energy (Q) of the alloy with different deformation amounts is much higher than that of pure Ni, and the Q value increases first s
and then decreases with the amount of deformation increasing; the grain growth exponent 7 of the alloy increases first and then decreases
with the increase of annealing temperature.
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