
� 38� � 7� ��������	                  Vol.38, No.7

2009�      7�    RARE METAL MATERIALS AND ENGINEERING   July  2009

�������2008-06-24���	
����2008-07-30

��
�����	
��
�(20042010)����������������(RC-05-15)�������� (20060683)!"

�����#$%&'&1965�(&)*+&�,&-./0�12304�1&�� -. 110142&567024-89383283, E-mail: 

fu_guangyan@126.com

����� Ni-20Cr �����	�
�

����� ��� ��	 


(-./0�1&�� -. 110142)

� ��89 XRD:TEM:SEM:OM�;<=>?@&AB239�/ Ni-20Cr9�C 1000 DEFGHIJK/L

M&NOPQ9�RLSTU8V;W7200 hIJK/+&239�/ Ni-20Cr9�;<(X Cr

2

O

3

K/Y&Z[\

]^�_PQ Ni-20Cr9�;<(X` NiOa NiCr

2

O

4

bXHK/Y&Z[\cd&efg<hidWjkl239�

/ Ni-20Cr9�UCmnopq&239�/ Ni-20Cr9�TPQ Ni-20Cr9�rstuvwIJK/xyUz{<&

|}~/�R��x Cr

2

O

3

YH(X��z{<&|}~/�K/YGH�����N����������&�K/

YH��xWj��U

����Ni-20Cr9��239�/�|}~/�IJK/

�������TG174.2 �� !"�A        �#$��1002-185X(2009)07-1150-04

��������	
��
��������

������������������ �!"#

����$%&'(�)* +,�-./�-01

23%&�45�6789:;�<.=>.?@?

AB<CDEF�'GHI�J#01KNi-Cr ��

�<L�M�.
��
.�NOP�QR�STU

VW9:/X78

[1~3]

K

YZVW

[4~10]

[\�]^_`a�������

��'
bc��dZe�VWf6ga�hi3j

k�l]��mn

[7~10]

ol]��mnpqr��O

s�tu���vHwx�qr��yz���{[

|}~Z������l]��mn���yz��

���^l�.����������{���� 

��������������\���K��al

]��������+6l]���������V

W�P�a�:�����i3jk� Ni-Cr ���

������������VWt6� ¡¢K£¤

¥�:�����¦§@¨©i3jk�h�	
�

� Ni-20Cr���ªVW+������K

���� �

¨© Ni-20Cr��(CANi-20Cr)�jk«¬­�o

®:� Ni Cr�¯M°±d; 99.8% 99.95%�²

³´µ°¶´·s�¸³´� 35 g��¹º���;

§@/»¼½¾¿FÀÁ¨©�z�ªÂ§@ÃÄÅ

ÆK 

����� Ni-20Cr ��(MANi-20Cr)�jkÇ

ÈÉÊ !ËÌÍ«¬K®:� NiÎ Cr Î�¯M

°±� 99.8% 99.95%�̂ MÏÐ74 µm�ÑÎÒ 40 g

²Ó³´°e·s�ª² 10:1�É1sÔÕÉÊÖK

ÉÊ�×w� 300 r/min�ÉÊ�Ø� 100 hKÙÀ×

ÚÛ 10 minÜÝÞ��ß�ÎÒR 5 h�:àÊ�Ù

áâL�«¬ãjä�5 håæçÊK�èéÖê�M

«� �Ö�ß�ÎÒÚÉÊ 1 hë 15 mm@ìKÉ

Ê«¬FÎÒ�í¥�§@îïðFÞ�K

Ññò�l]��ÎÒÔÕ Φ20 mm�=óô�

F�õ:§@!Ëö÷¿� 1070� 55 MPa�Ë�

��ø 10 min�ìùòúûü�������K:ý

þ3�´+�M�ª��+Æ��M ��x�¤¥

e� [ 1K

% &' ()*�+ Ni-20Cr*�,-./012

Table 1 Density and porosity of MA Ni-20Cr alloy
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Fig.1  OM morphology of CANi-20Cr alloy
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Fig.2  Microstructure of MANi-20Cr alloy (SEM/BEI)
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Fig.3 The duck-field TEM image of MANi-20Cr alloy
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Fig.4  Curves of cyclic oxidation kinetics of Ni-20Cr alloys at 

1000 D for 200 h
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Fig.5  Cross-section morphologies of Ni-20Cr alloys after cyclic 

oxidation at 1000 for 200 h� ours: (a) MA Ni-20Cr and

(b) CA Ni-20Cr
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Fig.6  Surface morphologies of Ni-20Cr alloys after cyclic oxidation 

at 1000 for 200 h� : (a) MA Ni-20Cr and (b) CA Ni-20Cr
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Cyclic Oxidation Behavior of Ni-20Cr Alloy Prepared by Mechanical Alloying

Fu Guangyan, Liu Qun, Su Yong, Cai Lu

(Shenyang Institute of Chemical Technology, Shenyang 110142, China)

Abstract: XRD, TEM, SEM and OM techniques are used to investigate the cyclic oxidation behavior of Ni-20Cr alloys prepared by 

mechanical alloying (MA ) and conventional casting (CA ) at 1000 in air. � It is found that a compact Cr

2

O

3

 scale is formed with a very 

good adhesion for the mechanically alloying Ni-20Cr alloy, even after a cyclic oxidation at 1000 Dfor 200 h, but a slight scale spallation 

is observed. For the conventional casting Ni-20Cr alloy, a complex scale of NiO/NiCr

2

O

4

is formed, and a severe scale spallation is 

observed with a obvious mass decrease after a cyclic oxidation at 1000 � for 200 h. The results show that the MA Ni-20Cr alloy exhibits 

a better cyclic oxidation resistance than the CA Ni-20Cr alloy owing to the fact that the grain refinement can significantly promote the 

formation of Cr

2

O

3

 scale and enhance the adhesion to the scale by the thermal stress reduction and release.
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