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Effect of Cold-rolled Deformation on the Microstructure and
Properties of GH4169 Alloy for Nuclear Power

Yu Ang, Li Xinxu, Su He, Li Lei, Liu Xike, Meng Yu
(Beijing Baimtec Material Co., Ltd., Beijing, 100095 China)

Abstract: The effect of different deformation on the microstructure evolution and properties of 5. 3 mm thick GH4169 alloy
plate was studied. The grain size and grain boundary characteristics were observed by optical microscope and EBSD analy-
sis. The tensile strength, plasticity and other mechanical properties of the materials treated with two deformation amounts
were compared, and the relationship between processing, microstructure and properties was established. The results show
that the grain size and microstructure are significantly affected by different deformation amounts. Hot rolled plate after pro-
cesss A cold deformation ( (thickeningl.4 mm) of the grain size is 6 p m, the small angle grain boundary (<10°) is
73.2%, the large angle grain boundary (> 10 °) is 26. 8%, too fast deformation rate makes uneven deformation, the for-
mation of mixed crystal, the proportion of deformation grain is 85. 3%, substructure is 5. 6%, recrystallization grain rate is
9. 1%, After cold deformation of process B (0.7 mm thickening) , the grain size is 35 p. m, the proportion of small angle
grain boundary (<10 °) is 51. 6%, and the proportion of the large angle grain boundary (> 10 °) is 48. 4%, the mi-
crostrusture is uniform, the proportion of twins is large, the substructure is 95. 7%, the deformed grain is 3. 4%, and the
recrystallization grain proportion is 0. 9%. The room temperature tensile strength and yield strength of cold deformation
process A are significantly higher than that of cold deformation process B, but the elongation rate is lower than process B,
and the properties of the final plate is attributed to the smaller grain size and higher substructure density of process A.
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C Cr Ni Nb Mo Al Ti Co 0 N
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Effect of cold deformation process on microstructure of hot rolled sheet of GH4169 alloy : (a) and (b) are original microstruc-

ture; (c) and (d) are regime A (1.4 mm reduction); (e) and (f) are regime B (0. 7 mm reduction)

&2

Fig. 2 Effect of cold deformation process on grain boundary size: (a) and (c) are regime A (1.4 mm reduction) ; (b) and (d) are

regime B (0. 7 mm reduction)
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Fig. 3  Ratio of microstructure recrystallization in different cold deformation processes : (a) and (c¢) are process A (1.4 mm reduc-

tion), (b) and (d) are process B (0. 7 mm reduction)
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Fig. 4 Tensile properties of two processes: (a) vertical rolling

direction, (b) rolling direction
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