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Investigation of the Law of Z Phase Precipitation Throughout
the Thick Plate Production Process for
NO08120 Nickel-based Alloy

Liu Yu, Xu Wenliang
(Technical Center, Baowu Special Metallurgy Co., Ltd., Shanghai 200940, China)

Abstract: With regard to the whole production process of NO8120 nickel-based thick plate, the precipitation law of mate-
rial in each process was analyzed by using metallographic microscope, scanning electron microscope and Thermo-Cale soft-
ware. The results indicate that the main precipitation type in NO8120 nickel base alloy thick plate is Z phase, accompa-
nied by dispersed MX precipitation phase, which are distributed in strips along the rolling direction. Besides, o phase,
M,,C, precipitation and transition state from MX to Z phase are also found in ingots and forging billets during production.
The analysis reveals that during the mould casting process, the internal heat dissipation of the ingot is slow, which is ben-
eficial to the transformation of NbN to Z phase, and the ingot surface is found to have o phase precipitation during the die
cooling process when it stays at medium and low temperature for a long time. The forging billet and rolling plate are air-
cooled after deformation, the main precipitation phase types are Z phase and MX phase. After solution treatment, the spe-
cies and distribution of precipitated phases in plate have not changed obviously, indicating that Z phase and MX phase
have rapid precipitation rate and high thermal stability.
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Fig. 1 The tetragonal structure of Z phase! """
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Fig. 2 Equilibrium phase diagram of N08120 alloy
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Fig. 3 Mass fration percent of each component in Z Phase
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Table 1 Chemical components of Ni—based corrosion resistant alloy N08120 %
it H C Si Mn P S Ni Cr Mo Nb N
NO08120 0.044 0.21 0.69 0.018 0.001 37.43 24.62 0.65 0.71 0.25

ASTM B409-06—2016 0.02~0.10 <1.00

<1.50 <0.040 <0.030 35.0~39.0 23.0~27.0 <250 0.40~0.90 0.15~0.30
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Fig. 4 Metallographic images of ingot surface :
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Table 2 EDS results of corresponding points in Figure 5 %
Spectrum N Ti A4 Cr Fe Ni Nb  Total
Spectrum 1 - - - 2642 31.61 3476 7.22 100.00
Spectrum 2 10.73 596 1.02 15.10 7.08 5.70 54.41 100.00
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Fig. 5 EDS scanning diagram of precipitation composition from the surface of ingot
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Fig. 6 Metallographic images at 1/4 thickness of ingot: (a)
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Fig. 7 Metallographic images of ingot center :
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Fig. 8 Point identification of precipitations from the sample in the center of ingot :

precipitations
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Table3 EDS results of corresponding points in Figure 8 %

Spectrum N Ti A4 Cr Fe Ni Nb  Total

Specs o4 - - 3026 237 157 59.39 100.00
trum 1
Spec- 46—~ 3108 279 -  57.67 100.00
trum 2
Spec- 1034 335 118 681 - - 78.32 100.00
trum 3
Spec- 304 _ _ 2658 2951 2991 1076 100.00

trum 4

(a) large—size precipitations , (b) small-size
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Fig. 9 Metallographic images of forging billet surface : (a) 100x , (b) 500% , (¢) 1 000x
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Fig. 10 Metallographic images at 1/4 thickness of forging billet : (a) 100x , (b) 500% , (c) 1 000x
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Fig. 11 Metallographic images of forging billet center : (a) 100x , (b) 500x , (¢) 1 000x
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Fig. 12 Point identification of precipitations from : (a) surface and (b) center of forging billet
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Table 4 EDS results of corresponding points in Figure 12 %
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Table5 EDS results of corresponding point in Figure 14 %

Spectrum C N Cr Fe Ni Nb Total

Spectrum  C N A4 Cr Fe Ni Nb  Total

Spectrum 1 3.93 - 26.16 33.59 36.32 - 100.00
Spectrum 2 - 5.85 31.21 14.17 11.28 37.49 100.00
Spectrum 3 - 7.71 3190 8.10 4.54 47.75 100.00
Spectrum 4 9.16 - 3043 19.74 1547 25.20 100.00
Spectrum 5 5.23 - 26.88 2695 26.59 14.35 100.00
Spectrum 6 8.30 - 36.81 25.94 28.95 - 100.00
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Fig. 13 Metallographic images of hot-rolled plate
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Fig. 14 Point identification of precipitations in solution—treated steel plate
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