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° 1  Ti-28NiGR±²defg 

Fig.1  Microstructure of Ti-28Ni eutectic brazing alloy 
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Table 1  EDS analysis of each spot

 

marked in  

Fig.1 (at%) 

Spots Ti Ni Possible phase 

A 68.19 31.81 Ti

2

Ni 

B 86.73 13.27 Ti
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Fig.2  Schematic of the assembling brazing parts (a) and shear 
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experiment (b) 
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Fig.3  Interfacial microstructure of TZM joint 
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Table 2  EDS analysis of each spot marked in Fig. 3 (at%) 

Spots Ti Ni Mo Possible phase 

A 66.68 32.42 0.90 Ti
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Ni 

B 78.29 07.54 14.17 Ti
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° 4  º�iHKjV TZMU�%_`ade 

Fig.4  Microstructures of TZM joint with different holding times: (a) 0 min, (b) 10 min, (c) 20 min, and (d) 40 min 
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Table 3  EDS analysis of each spot marked in Fig.4 (at%) 

Spots Ti Ni Mo Possible phase 

A 80.18 06.92 12.90 Ti
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Fig.5  Effect of holding time on shear strength of brazed joint 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

° 6  TZMU�%_ ¶¤» 

Fig.6  Cross-section BEIs (a, c) and fracture SEIs (b, d) of TZM joints: (a, b) 0 min and (c, d) 20 min 
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Interfacial Microstructure and Mechanical Properties of TZM Alloy Joints Brazed 

Using Ti-28Ni Filler Metal 
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Abstract: TZM alloy was brazed using Ti-28Ni (mass fraction, %) as filler metal at 1040 °C. The effect of holding time on interfacial 

microstructure and mechanical properties of brazed joints was studied and the typical microstructure of joint was analyzed using SEM and 

EDS. Results show that the typical interfacial microstructure of the joint is TZM/Ti

ss

/δ-Ti

2

Ni/Ti

ss

/TZM. With the holding time increasing, 

the width of the brazed seam decreases gradually, the continuous width of Ti

ss

 layer does not change basically, and the width of middle 

δ-Ti

2

Ni layer decreases to some extent. Meanwhile, the diffusion of TZM into base materials strengthens. When the holding time is 

relatively short, there is undissolved TZM block in the weld joints, and the base metal can dissolve thoroughly while extending the holding 

time. The highest average shear strength of the joint is 92.6 MPa when the holding time is 10 min, and the fracture happens at δ-Ti

2

Ni layer, 

which is intergranular brittle fracture.  

Key words: TZM alloy; vacuum brazing; interfacial microstructure; mechanical property 
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