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Table 1  Impurity element contents in DZ125L with different 

smelting methods (ω/%) 

Alloy Smelting method O N S P 

1 OSM 0.0008 0.0011 0.0008 0.0010 

2 PSM 0.0005 0.0002 0.0004 0.0005 

�Kr�S�QR� 0.0008%~` 0.0004%/PQRÙ

� 0.0010%~` 0.0005%�1MNOP�QRW,

0.0010%op~` 0.0005%Ï}/q$QR� 0.0037%

~�` 0.0016%/���789rÑ�@Ø�st� 

�������
��

2.2.1  ������ 

u 1 jk� 2 ¬4��ý=>� � DZ125L �

��pDÀIJ+��BáâUVHI��Ïl�/

­�78m� ���/étu$vMn�wU÷x

yzKr	���üý=>� ���� 

-���psUáâ� SEM{|UVHIiu 2

jk���d�2BáµW�øγTγ'Tγ+γ'}�$lm

n�ÂC/¤}�È~��UÎ�UVÑ�rstu

�å¤/³MNQRL����dtuùRq��K

r���MNQR���� 

@�©�/��dtu�oµ�2;��n+¯

°��������p����������¤üý

bcdW¦C��
 OTNTSTP UMNOP/�ü

ý)*+/���d���MNOPW!�+.�b

cd���¯°XY]^����d� OTN U��

OP@=É¤¯°~�bcd� ��9�}~��

�oµ�R��/~���������<@=É�

�g��d� AlTTiU����OPoµ����m

vM/)������ 9�¡ËÁPWW���� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

¡ 1  67G
¢£
KVW 

Fig.1  Metallographic structures of different experimental alloys: 

(a) alloy 1 and (b) alloy 2 
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Fig.2  SEM images of different experimental alloys: (a) alloy 1 

and (b) alloy 2 
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Fig.3  Morphologies (a, b) and EDS spectra (c, d) of the inclusions formed in alloy produced by OSM: (a, c) nitride and (b, d) oxide 
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Fig.4  Morphologies of γ' in alloy 1 (a, b) and alloy 2 (c, d) after standard heat treatment: (a, c) in dendrite and (b, d) in interdendritic 
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Table 2  Tensile properties at room temperature of different 

experimental alloys 

Alloy σ

0.2

/MPa σ

b

/MPa δ/% ψ/% 

1 935 1185 10.5 11.5 

2 978 1210 9.5 10.0 
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Fig.5  Morphologies of tensile fracture of alloy 1 (a, b) and alloy 2 (c, d) at room temperature 
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Fig.6  Tensile properties at high temperatures of different 

experimental alloys 
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Fig.7  Stress rupture life of experimental alloys under different conditions 
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Fig.8  Morphology (a) and EDS spectrum (b) of inclusions in 

specimen at 980 �/250 MPa of alloy 1 
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Element ω/% at% 

O 36.57 71.18 

Al 10.82 12.48 
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Ti 10.04 6.53 

Cr 0.76 0.45 

Ni 3.18 1.69 

Ga 1.49 0.66 
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Table 3  Comparison of creep life of different experimental 
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Effect of Purified Smelting Method on Microstructure and 

Mechanical Properties of DZ125L Superalloy 

 

Tan Zheng, Tong Jian, Ning Likui, Liu Enze, Zheng Zhi 

(Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China) 

 

Abstract: DZ125L superalloy with different contents of impurity elements such as O, N, S and P were obtained through ordinary smelting 

method and purified smelting method. The microstructures of experimental alloy were investigated by optical microscopy and scanning 

electron microscopy, and the mechanical properties of alloy were also measured. Results show that the contents of O, N, S and P for 

DZ125L alloy can be reduced from 0.0010% to 0.0005% by purified smelting method, and the contents of shrinkage and inclusions 

decrease with the increase of the purity of DZ125L. The yield strength and tensile strength of the alloy prepared by purified smelting 

method at room temperature, 760, 850 and 980 °C are slightly improved, while the stress rupture properties at 760 °C/800 MPa, 850 °C/560 

MPa and 980 °C/250 MPa are improved dramatically. The creep properties at 950 °C and fatigue properties at 760 °C can also be enhanced 

by purified smelting method. 
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