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Study on grain boundary distribution characteristics for Inconel 617
Ni-based alloy after cold rolling deformation
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Abstract: Inconel 617 alloy is a Ni-Cr-Co-Mo reinforced nickel-based high-temperature alloy. For Inconel 617 alloy, the grain boundary
distribution characteristics after cold rolling deformation was analyzed by using electron backscatter diffraction (EBSD) technology. The
results indicate that through the heat treatment process of deformation annealing and controlled cooling which has 15% cold rolling deform-
ation, followed by holding at 1200 °C for 1 h, and then cooling to 700 °C at a cooling rate of 5 °C + min~" and holding for 8 h, and taking
out for water cooling, more than 70% of 23" grain boundaries are obtained in the alloy, and the remaining straight random grain bounda-
ries are transformed into serrated grain boundaries simultaneously. Among them, the proportions of 23, 39 and 327 grain boundaries are
63.6%, 4.5% and 2.3%, respectively, and the average amplitude of serrated grain boundaries is 0. 72 um. The collaborative introduction
of two types of special grain boundaries further increases the proportion of special trifurcated grain boundaries and provides new ideas for im-
proving the material properties. At the same time, it is revealed that the formation of serrated grain boundaries in Inconel 617 alloy is related
to the pinning grain boundaries of Mo,C and Cr,;C4 carbides with intermittent distribution which are precipitated at the grain boundaries.
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Table 1 Chemical compositions of Inconel 617 alloy for

experiment ( %, mass fraction)

Cr Co Mo Fe Mn Si Al Ti C Ni
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Fig. 1 Schematic diagram of process flow
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Fig. 2 Grain boundaries of alloy after deformation annealing and controlled cooling treatment

(a) Orientation distribution of grain

(b) Distribution characteristics of grain boundary

(¢) Random grain boundary network

(d) Special trifurcated junction for dashed box in Fig. 2b
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Table 2 Proportions of different types of grain boundaries in

alloy after deformation annealing and controlled cooling

treatment
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Fig. 3 Analysis results of Fast Fourier Transform (FFT) for serrated

grain boundary
(a) Morphology of serrated grain boundary
(b) Shape curve of serrated grain boundary

(¢) Spectrum of amplitude-frequency for serrated grain boundary
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Fig. 4  Morphology and element distributions of serrated grain boundary

(a) Grain boundary morphology ~ (b) Ni element
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Fig. 5 EBSD result of serrated grain boundary
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(a) Normal trifurcated junctions  (b) Special trifurcated junctions
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