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(a) 850°C / 5 min; (b) 950°C / 5 min; (¢) 1050°C / 5 min
Figure 3 BSE images and corresponding EDS line scans of cross section of Ti;AIC,/Zr couples obtained under
different conditions: (a) 850°C / 5 min; (b) 950°C / 5 min; (¢) 1050°C / 5 min. Note that the Zr-contrast in the
BSE images show the different diffusion layers noted by A, B and C
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Table 1 Summary of thickness of the diffusion layers formed under different conditions

Bonding temperature ~ Bonding time Diffusion layer thickness / pm
/°C / min Layer A Layer B Layer C
5 0.879
850 30 1.868
60 3.334 0.952
5 1.697 0.970 0.849
950 30 3.117 1.558 1.039
60 2.434 3.520 1.958
5 2.678 1.148 1.339
1050 30 2.958 2.762 1.972
60 6.714 5.990 2.241
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Figure 5 (a) Variation of the total thickness of the diffusion layer with the square root of soaking time at different
temperatures for the TAC/ Zr interface, and (b) Arrhenius plot of the parabolic rate constant versus the reciprocal

of the bonding temperature in the temperature range of 850°C ~ 1050°C
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Figure 6 BSE images and corresponding EDS line scans of cross section of TiC@Ti;AlC,/Zr couples obtained
under different conditions: (a) 850°C /5 min; (b) 950°C /5 min; (c) 850°C /5 min with etchant; (d) 950°C /5 min
with etchant
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Figure 7 SEM images of fracture surface of the couples prepared at 850°C / 5 min: (a) TAC side of TAC/Zr;
(b) Zr side of TAC/Zr; (c) TAC side TIC@TAC/Zr; (d) Zr side of TIC@TAC/Zr
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Table 2 Results of typical EDS points scan in the fracture surface of TAC/Zr and TiC@TAC/Zr couples

Weigh (%) Atomic (%)
Spectrum

Al Ti Zr o C Al Ti Zr 0]
1 3.36 19.57  76.59 0.48 — 1072 27.79 61.28 0.20 —
2 3.48 17.64 7794 0.94 — 11.24 2533  63.04 0.40 —
3 2.90 16.79 3285 4745 — 11.68 30.06 33.13 25.13 —
4 3.33 14.91 2.61 79.14 — 1583 31.54 3.12 49.52 —
5 3.52 7.96  88.53 — — 12.02  12.10 75.88 — —
6 4.07 6.13 6826 21.54 — 1521 1020 6398 10.60 —
7 2.36 — — 95.16 2.48 14.06 — — 74.80  11.13
8 3.36 — — 94.30 2.34 19.18 — — 70.80  10.02
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Interlayer-Mediated Interface Bonding of Zr and TizAlIC,
Through Electric-Current-Aided Heating
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Abstract: Electric-current-aided heating was employed to realize the Ti3AlCy/Zr joining at low
temperature and the interface structure was studied. The diffusion activation energy of Al element in
the prepared TAC/Zr joining couple is only 6.9 kJ/mol, being much lower than that in Ti,AlC/Zr
joining couple by traditional pressure sintering, 38 kJ/mol. When TiC coating is used as an interlayer,
it was found that the TiC interlayer can efficiently block the diffusion of Al from Ti;AlC, side into Zr
alloy without the deterioration of joining behavior. The results also show that the joining temperature
for TIC@TAC/Zr couple was further reduced. While, the TiC interlayer have revealed the promising
role to control the interface reaction through the regulation of ratio of Ti and C in the coating.

Key words: Ti;AlC,; Diffusion bonding; Electric-current-aided; TiC interlayer



