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Abstract  In order to study the grain growth behavior of a new—-type nickel-base superalloy at elevated
temperature, grain growth tests are carried out of Haynes 282 alloy within the holding temperature range from 973 to
1 373 K and holding time range from 0 to 10 800 s. The influence of the insulation time and insulation temperature on
the grain size is analyzed, and the evolution law of the grain size under the experimental conditions is studied. The
mathematical model of grain growth of Haynes 282 alloy is constructed, which can effectively characterize the grain

growth behavior of Haynes 282 alloy at high temperature.
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Tab.1 The chemical compositions of Haynes 282 alloy

% (w)

Cr Mo Co C Mn Si Cu Al Ti Fe Ni

19.99 8.44 998 0.07 029 0.14 028 1.51 2.08 1.39 4xim

BEl1 Haynes 282 5 & R4 HH R A
Fig. 1 The original metallograph of Haynes 282 alloy
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Fig.2 The diagrammatic process for the grain growth tests of

Haynes 282 alloy
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Tab.2 The microstructure of Haynes 282 alloy
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Tab.3 The average grain sizes at different holding
temperatures and holding times

PRI IR SBL R/ wm

/s 973K 1073K 1173K  1223K 1273K 1373K

0 30.2 315 33 37.1 40.2 49.8
3600 321 352 41.1 45.8 522 68.8
7200 319 36.9 47.2 55.8 61.5 84
10800 33.6 383 47.7 58.7 66.9 88.6
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Fig. 3 The average grain size evolution of Haynes 282 alloy with
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Fig. 4 The variation relationship of the grain growth rate of Haynes

282 alloy with holding time at different holding temperatures
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Fig. 5 The relationship between the average grain size of Haynes

282 alloy and holding temperature at different holding times
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Tab.4 The calculated constant values and mean square errors of grain growth model corresponding to different m—values

m Q. n, k, MSE, Q. n, k, MSE,
1 79 422 0.526 5 394.36 1.003 60 230 0.660 4 17.053 3.422
2 89 820 0.573 6 58 605 0.983 94 094 0.780 6 14 833 3.531
3 100 589 0.623 7 1.850 7x10° 0.989 128 640 09129 1.329 5%10° 2.929
4 111715 0.676 7 6.8663x10° 1.016 163 801 1.056 3 5.1753 6x10° 2.267
5 123185 0.7327 6.4775%10" 1.055 199 506 1.209 6 4.653 2x10" 2.059
6 134 980 0.791 6.5004x10" 1.101 235 684 1.371 8 1.234 4x10"° 2.267
7 147 081 0.8509 4.16414x10" 1.146 272 258 1.5415 2.991 3x10* 2.716
8 159 469 09118 1.40655x10% 1.185 309 153 1.7175 1.010 4x10% 3.23

9 172 123 0.972 8 3.1925%10% 1.21 346 295 1.898 5 2.293 3x10% 3.634
10 185 026 1.033 2 5.99635x10% 1.215 383 610 2.083 4 4.307 5x10% 3.753
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Tab.5 The comparisons between the experimental and
predicted grain sizes at different experimental conditions
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T/IK ils RF/pm RF/um 1%
973 3 600 32.1 31.76 -1.04
973 7200 31.9 32.51 1.90
973 10 800 33.6 33.09 -1.53
1073 3600 35.2 35.58 1.09
1073 7 200 36.9 37.42 1.40
1073 10 800 38.3 38.82 1.35
1173 3600 41.1 41.64 1.31
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1223 3600 45.8 4725 3.17
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1223 10 800 58.7 57.90 -1.37
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Fig. 9 The comparisons between the experimental and predicted

grain sizes
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