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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  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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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 

Content/at% 

Alloy Analysis object 

Ti Ni Si 

Primary dendrite 33.80 46.90 19.30 

1# 

Eutectic 37.03 57.21 5.76 

Primary dendrite 34.30 47.20 18.50 

2# 

Eutectic 37.43 57.66 4.91 

Primary dendrite 36.09 46.85 17.07 

3# 

Eutectic 41.30 54.71 3.99 

 

 

 

 

 

 

 

 

 

U 4  H
` Ti

2

Ni

3

Si@��AB����� TifgG�> 

Fig.4  Volume fraction of primary Ti

2

Ni

3

Si dendrites in the alloys 

as a function of Ti content 

 

� 
����� 1Cr18Ni9Ti�
�� 1 mol/L H

2

SO

4

��� 

�������� 

Table 3  Electrochemical corrosion data of the alloys and 
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Corrosion Behavior of Ti

2

Ni

3

Si/NiTi Intermetallic Alloys in H

2

SO

4

 Solution 

 

Dong Lixin, Wang Huaming 

(Beihang University, Beijing 100083, China) 

 

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. 

Key words: metal silicide; corrosion; polarization curve; EIS 
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