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Abstract: The novel Ti69NbCrZrX (X=Sn, W, Al, Mo, 1%-2%, mass fraction) was used as an interlayer
to join TiAl alloy with Ti,AINb alloy by pulsed current diffusion welding at 900 “C/30 min/8 MPa. The
post-weld joint microstructure and properties were analyzed by SEM, EDS, EBSD, and room
temperature tensile test. The results show that defect-free TiAl/Ti,AINb joints can be obtained using
Ti69NDbCrZrX as the connecting interlayer. The joint interface microstructure is mainly composed of TiAl
diffusion affected zone, interlayer diffusion zone, and Ti,AINbD diffusion affected zone. The TiAl diffusion
affected zone structure is composed of white B phase and gray block a, phase, the interlayer diffusion zone
structure is mainly composed of gray block a,+ « phase, and white B/B2 phase composition, Ti,AINb
diffusion affected zone is composed of 8/B2 matrix phase with lath and acicular O phase. The average value
of room temperature tensile strength of the joint is 642. 5 MPa, which reaches 91.57% of the strength of

the base material. The fracture mode of the joints is dominated by brittle intergranular fracture, supplemented
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by brittle transgranular fracture.
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Fig. 1 SEM images of base metal (a)TiAl alloy;(b) Ti,AINb alloy
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Fig. 2 Schematic diagrams of welding equipment(a) and tensile specimen(b)
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Fig. 3 Schematic diagram of welding process current waveform
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Fig.4 Microstructures of diffusion welded TiAl/Ti,AINb joint with Ti69NbCrZrX interlayer

(a)overall morphology; (b)enlarged view of interface structure
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Table 1 EDS element scanning results of each point in fig. 4(b)

Atom fraction/ %

Point Possible phase
Al Zr Nb Mo Sn Ti Cr w

1 47.72 0.16 1.63 0.24 0.16 48.17 1.83 0.09 vta

2 36.35 0.45 1.78 0.22 0.15 58.95 1.85 0.25 B

3 34.48 0.69 2.86 0.30 0.14 53.79 7.45 0.28 B

4 34.53 0. 80 2.84 0.38 0.10 55.28 5.81 0.26 B

5 34.67 0.65 2.03 0.28 0.16 60. 06 1.89 0.27 o,

6 27.58 1.02 3.51 0.51 1.00 64.67 1.22 0.49 ata,

7 26.29 0.97 5.07 0.69 0.73 63.53 1.66 1.07 atB/B2

8 23.87 0.98 4.59 0.23 0.82 67.97 0.94 0.59 ata,

9 16.67 1.01 6.28 0.49 0.61 72.40 1.86 0.68 a,+8/B2
10 16. 80 1.19 8.08 1.13 0.82 67.16 3.56 1.26 a,+8/B2
11 24.14 1.18 9.65 0.47 0.40 62.45 1.32 0.40 B/B2
12 14.25 1.75 20.41 0.99 0.21 55.94 5.84 0.62 O
13 22.65 1.14 8.99 0.44 0.50 63.73 2.04 0. 50 B/B2
14 11.49 1.54 18.15 1.25 0.22 58.16 7.89 1.30 O
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Fig.5 Microstructures of base metal after diffusion welding  (a) TiAl alloy; (b) Ti,AIND alloy
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Fig. 6 Line scan curves of diffusion welding joint
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Fig. 7 EBSD images of TiAl/Ti69NbCrZrX/Ti,AINb joint

(a)orientation distribution; (b)grayscale; (¢)phase distribution
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Fig.8 Cross sectional morphologies of tensile fracture of TiAl/ Ti69NbCrZrX/Ti,AIND joint

(a)fracture interface; (b)enlarged view on TiAl side; (¢)enlarged view on Ti,AIND side
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Fig.9 Surface morphologies of TiAl/Ti69NbCrZrX/Ti,AINb joint with tensile fracture on TiAl side

(a)overall morphology; (b)enlarged view of area in fig.9(a) ; (¢), (d)enlarged views of area A, B in fig.9(b)
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Fig. 10  Surface morphologies of TiAl/Ti69NbCrZrX/Ti,AINb joint with tensile fracture on Ti,AINb side
(a)overall morphology; (b)enlarged view of area in figl0.(a) ; (¢), (d)enlarged views of area C,D in figlO(h)
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Fig. 11 Element distributions of Ti,AINbD side fracture surface
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