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Table 1  Chemical composition of GH4282 superalloy (ω/%) 

C B Si Mn P S Al Ti Fe Co Cr Mo Ni 

0.086 0.0054 0.057 <0.005 <0.005 0.0007 1.58 2.09 0.10 10.28 19.83 8.46 Bal. 
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Fig.1  Microstructures of as-cast GH4282 superalloy: (a) optical micrograph, (b) SEM micrograph, (c) EDS result of the second phase 

arrowed in Fig.1b, (d) morphology of γ′ phase in interdendritic region, and (e) morphology of γ′ phase in dendrite core 
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Fig.2  Relationship between amounts of equilibrium phases and temperatures for GH4282 superalloy (a) and its partial magnification (b) 
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Table 2  Calculated maximum amount, temperature and composition of equilibrium phases in GH4282 superalloy 

Composition of equilibrium phase, ω/% 

Equilibrium 

phase 

Maximum 

amount 

Temperature/� 

C B Al Ti Fe Co Cr Mo Ni 

γ 0.9967 1261 0.0292 0.0035 1.59 1.87 0.10 10.31 19.88 8.45 57.70 

MC 0.0034 1210 18.60 0.0070 Trace 75.70 trace 0.01 1.96 3.71 0.00 

M

6

C 0.0221 1060 2.7200 - - - 0.03 1.86 18.33 51.26 25.80 

M

23

C

6

 0.0168 727 5.1100 0.0002 - Trace 0.01 2.21 66.13 19.96 6.59 

M

3

B

2

 0.0007 400 - 8.15 - - trace 0.003 19.75 72.09 0.0018 

γ′ 0.2490 400 - - 6.05 8.37 0.01 1.63 3.04 0.33 80.53 

σ 0.0224 809 - - - - 0.08 12.59 33.19 32.46 21.69 

µ 0.1678 400 - - - - 0.00 22.40 17.41 43.41 16.78 

α-Cr 0.0235 400 - Trace Trace Trace 0.01 0.69 99.13 0.14 0.02 
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Fig.3  DSC curves of as-cast GH4282 superalloy during heating process (a), partial magnification of heating process (b), 

and cooling process (c) 
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Table 3  DSC results of GH4282 superalloy ( )�

��

�  

Condition 

Liquidus 

temperature, T

L

 

Solidus 

temperature, T

s

 

L-S temperature 

range, ∆T 

MC 

solvus, T

MC

 

Heating 1327 1364 37 1338 

Cooling 1304 1369 65 - 

Mean value 1316 1367 51 - 
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Fig.4  Simulated variations of solute contents with liquid fraction using Scheil-Gulliver model: (a) C, (b) B, (c) Al, (d) Ti, 

(e) Fe, (f) Co, (g) Cr, and (h) Mo 
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Fig.5  Microstructure (a) and element mapping of as-cast GH4282 superalloy: (b) C, (c) B, (d) Ni, (e) Al, 

(f) Ti, (g) Fe, (h) Co, (i) Cr, and (j) Mo 
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Table 4  Partition coefficients of elements in interdendritic 

region and dendrite core of as-cast GH4282 super- 

alloy (k=c

id

/c

d

) 

C B Al Ti Fe Co Cr Mo 

4.42 3.04 0.81 1.48 0.99 0.90 1.07 1.63 

 

����� 4.42� 3.04��	
��
������

�����Mo� Ti���������Cr����

� ! 1�"	#�$%&�$%'��()*�+�

,-./0����1��
�2�Al������

3�1��������#45 Co�Fe �����

 ! 1�"	#,-./0��� 

��������

1) GH4282 67�89:;<=$>?@�89

AB5 γCDEMCFGHI�JK�LGH� 

2) MN DSC O��PC�Q67 GH4282 �R

STQ�U5 1367 ��9STQ�U5 1316 ��MC

VFGHWXQ�5 1338 �� 

3) GH4282 67YZ:;�89N�2����

�$%���CEBETi� Mo[���
�����

��5\C]B]Mo]Ti�Al [1��
��CrECo

� Fe,-./0��� 

 

����    References  

[1] Zhang H Y, Zhang S H, Cheng M et al. Materials Characteri- 

zation[J], 2010, 61(1): 49 

[2] Momeni A, Abbasi S M, Morakabati M et al. Metallurgical & 

Materials Transactions A[J], 2017, 48(3): 1 

[3] SalehiA R, Serajzadeh S, Yazdipour N. Materials Chemistry & 

Physics[J], 2007, 101(1): 153 

a 

b 

c d 

e 

f 

g 

h 

i j 



� 10�                               ���� !"#$�� GH4282%&'()*+,                          �3189� 

[4] Murr L E, Martinez E, Pan X M et al. Acta Materialia[J], 2013, 

61(11): 4289 

[5] Shi Zhaoxia(-./), Yan Xiaofeng(���), Pei Binghong 

(012) et al. Rare Metal Materials and Engineering(���

����	
)[J], 2016, 45(6): 1539 

[6] Pike L M. Superalloy 2008[C]. Warrendale: TMS, 2008: 191 

[7] Andersson J, Sjöberg G, Chaturvedi M C. 7th International 

Symposium on Superalloy 718 and Derivatives[C]. Warrendale: 

TMS, 2010: 539 

[8] Osoba L O, Ding R G, Ojo O A. Materials Characterization[J], 

2012, 65: 93 

[9] Pike L M, Srivastava S K. Materials Science Forum[J], 2008, 

595-598: 661 

[10] Shi Zhaoxia(-./), Yan Xiaofeng(���), Duan Chunhua 

(345) et al. Physics Examination and Testing(6789) 

[J], 2017, 35(5): 7 

[11] Wang Tianjian(:;<), Fan Hua(= 5), Zhang Bangqiang 

(>?@) et al. Dongfang Turbine(ABCD)[J], 2012(2): 46 

[12] Jablonski P D, Cowen C J, Hawk J A. 7th International 

Symposium on Superalloy 718 and Derivatives[C]. Warren- 

dale: TMS, 2010: 617 

[13] Liu Qiangyong(E@F), Liu Zhengdong(EGA), Gan Guo- 

you(HIJ) et al. Heat Treatment of Metals(��KL7)[J], 

2016, 41(2): 49 

[14] Joseph C, Persson C, Colliander M H. Materials Science & 

Engineering A[J], 2017, 679: 520 

[15] Joseph C. Microstructural Characterization of Haynes 282 

after Heat Treatment and Forging[D]. Gothenburg: Chalmers 

University of Technology, 2015 

[16] Hawk J A, Cheng T L, Sears J S et al. Journal of Materials 

Engineering &Performance[J], 2015, 24(11): 4171 

[17] Ghoneim A, Ojo O A. Materials Characterization[J], 2011, 

62(1): 1 

[18] Boehlert C J, Longanbach S C. Materials Science & 

Engineering A[J], 2011, 528(15): 4888 

[19] Pérez-González F A, Oca G M D, Colás R. Oxidation of 

Metals[J], 2014, 82(3-4): 145 

[20] Rozman K A. Characterization of High Temperature Fatigue 

Mechanisms in Haynes 282 Nickel Based Superalloy[D]. 

Corvallis: Oregon State University, 2015  

[21] Shi Z X, Dong J X, Zhang M C et al. Journal of Alloys and 

Compounds[J], 2013, 571(2): 168 
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Abstract: The solidification process and the segregation behavior of the elements of GH4282 superalloy were investigated by a combination 

of differential scanning calorimeter (DSC), microstructure observation and thermodynamic calculation. The solidification sequence and the 

characteristics of elements segregation were obtained. The results show that the solidification sequence of GH4282 is as follows: γ matrix, MC 

carbide and a small amount of boride. The solidus-liquidus temperature range determined by DSC is 1316~1367 ºC. The measured solvus 

temperature of MC carbide is 1338 ºC. Thermodynamic calculations show that C, B, Ti and Mo segregate to the interdendritic regions, while 

Al segregates to the dendrite cores. Cr, Fe and Co do not exhibit any significant tendency to segregate to either the interdendritic region or to 

the dendrite core during the solidification process of GH4282 superalloy. These results about segregation behavior of the elements agree well 

with the as-cast microstructure observation.  
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