
� 38� � 6� ��������	                               Vol.38, No.6

2009�      6�                         RARE METAL MATERIALS AND ENGINEERING           June 2009

�����2008-06-27

���	����	
�����50625413���


���������1980����������� !�"#$%&'()*+,-��� 100083�./0010-82317102, E-mail: 

joanskys@163.com

Ti

2

Ni

3

Si/NiTi ��������� H

2

SO

4

�	
����

�������

(����� !���� 100083)

� ��12"#34$%&'56�&789:;<=>? Ti

2

Ni

3

Si@�ABCABD Ti

2

Ni

3

Si/NiTiEBF)G

<D>H?IJIKHLM2N>OPQRSTU(Tafel Plot)CVWXY(EIS)Z56�[\8H] 1 mol/L H

2

SO

4

^_`G.>�aKbcde Ti fghHFi(IKjGklmnopq09rps*)Gtuv>we Ti

2

Ni

3

Si

C NiTiGx>�tuj�yH] 1 mol/L H

2

SO

4

^_`z{|}GIKj�~�� TifgG�x�HGIKj�

{�xm

����<=>?LaKLN>OPLVWXY(EIS)

�������TB331LTG174.3

+

6LTG172.6

+

3 ������A ����01002-185X(2009)06-1010-05

��������	
����������

���������� !�"#$%&'�()*

+��,-../�0123(!�4567���

89��:3;4�<(=!>?���89@A�

� �����B+���&'�CDEFGH��

I�������J4%����,-(�!�KL

M��NO45PQRST�U�T�U

[1~4]

 

Ti

2

Ni

3

SiVPQMgZn

2

W LavesXYZ[\]TCP^

_`ab�cdefghi(BjF�klmn�o

��pqrst!uvPQRS�T����wxy

��U�7z�CD{|(}BjF�kl�h~�

�U!uvPQRS�T��U�

[5~8]

 �!(k��

����U����,>$�t(�����efg

hi%�T�������<� ���U��X�

����������efghi�U�Q�j��

B

[7,8]

 �,�� �<�¡¢U�l£¤V¥U¦§

� NiTiefqhsiPQRS�¨�U

[9]

(©BjF

kª«`¬R®�ª«`X¯��°¢U�±²

������
³�´3�µ¶(�kPQR·�T

�U�

[10]

(}BjFkEF¸¹,� TiO

2

ºh»(�

kPQRS�T�U�

[11]

 �¼(½ Ti

2

Ni

3

Si cde

fghi� NiTi efqhsi¾�� Ti

2

Ni

3

Si/NiTi

efqhsise(uv��B+¿PQRST�U

�T�UÀPQR·o�UÁs�ÂWT�����

� ÃÄ�ÅÆÇÈ�ÉGPQ·Êo�U�RST

�U� Ti

2

Ni

3

Si/NiTiefqhsiseT�ËÌ

[12,13]

(

!QÍ Ti

2

Ni

3

Si/NiTi efqhsiseT��U��

ÎÏ(ÐÑÒQÓÔ 

ÕÎÏÖ�×ØÙÚ$Û�ÉG� Ti

2

Ni

3

Si cd

efghi�Ü3X(�efqhsi NiTi���X

� Ti

2

Ni

3

Si/NiTi efqhsise(Ö�ÝhÞß�

àáâã(Tafel Plot)�äI£å(EIS)Vj�(ÎÏs

e� 1 mol/L H

2

SO

4

æç�������w Tièéê

se¾ë�T�U�Æì  

��������

�ÎÏ Ti èéêse¾ë�T�U�Æì(�

Ti-Ni-Si cdV�íFã

[14]

�� Ti

2

Ni

3

Si-NiTi ¡�d

{�îï�ðã 1 ñò� 3 óse�Çôõ1#(33Ti- 

17Si-50Ni)�2#(36Ti-14Si-50Ni)� 3#(39Ti-11Si-50Ni)(

kh~�ÇðE 1 ñò ö�÷nÇÈ�� 150�50

� 75 µm�$øù Ti�Ni� Siefúû���(ü

kýsþ��(� GS-TFL-8000W 8 kW�I�� CO

2

×Ø��>$��{��(Ö���Î��	
��

×ØÙÚ

[15]

(��������ÙÚse��(�

�l� 13 mm���� 18 mm ×ØÙÚ$Û6|�õ

×Ø�� 2.5~3 kW�Ø��� 24 mm(×Ø��5q

30~40 s  



� 6�                        ���Z0Ti

2

Ni

3

Si/NiTi<D>H?H] H

2

SO

4

^_`GaKbc                    �1011� 

 

 

 

 

 

 

 

 

 

 

 

 

U 1  Ti-Ni-Si (1000 ) � Z��sU 

Fig.1  Isothermal section of Ti-Ni-Si ternary alloy phase 

diagram at 1000 �
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Table 1  Chemical compositions of the Ti

2
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Si/NiTi alloys 

Si  Ti  Ni 

Alloy 

at/% ω/%  at/% ω/%  at/% ω/% 

1# 17 9.5  33 31.7  50 58.8 

2# 14 7.8  36 34.1  50 58.1 

3# 11 6  39 36.6  50 57.4 
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U 2  1#Q2#C 3#H X�P����no 

Fig.2  XRD patterns of the 1#, 2# and 3# alloys 
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U 3  HG��Fi SEM�� 

Fig.3  SEM microstructure of the alloys: (a) 1#, (b) 2# , and (c) 3#  
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Table 2  EDS results of the 1#, 2# and 3# alloys 
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Alloy Analysis object 

Ti Ni Si 
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Eutectic 37.03 57.21 5.76 

Primary dendrite 34.30 47.20 18.50 
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Primary dendrite 36.09 46.85 17.07 
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Fig.6  EIS for open circuit potential of alloys and 1Cr18Ni9Ti 
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Abstract: Novel corrosive wear resistant alloys with the microstructure consisting of ternary metal silicide Ti

2

Ni

3

Si primary dendrites and 

Ti

2

Ni

3

Si/NiTi eutectic matrix were designed and fabricated by the laser melting process. Both the corrosion behavior of Ti

2

Ni

3

Si/NiTi 

intermetallic alloys and the effect of Ti content in alloys on the corrosion resistance of alloys were investigated by polarization curve, 

Tafel plot, EIS in 1 mol/L H

2

SO

4

 solution. Results show that the alloys have excellent corrosion resistance in 1 mol/L H

2

SO

4

 solution 

owing to the formation of stable passivation film and the high chemical stability of Ti

2

Ni

3

Si and NiTi intermetallic. With increasing of Ti 

content, the corrosion resistances of the alloys are improved slightly. 
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