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Abstract: Brazing of dissimilar high-temperature alloys has always been a hot topic in the field of brazing. Taking Inconel
738Lc and Hastelloy X dissimilar high-temperature alloys as the research object, and using 0.3 mm/BNi-2 tape brazing
filler, brazing experiments were conducted under vacuum condition of 1.3x107 Pa at different temperatures (1 060~1 140 °C).
The microstructure, element diffusion, and fracture morphology of the obtained brazing joints were systematically investi-
gated. The results show that the typical interface microstructure of the joint is IN738Lc/y-Ni +p1+Ni-boride+Cr-boride/y
-phase+(Ni, Cr)-B+(Cr, Ni, Fe, Mo) B/Hastelloy X. At 1 060 °C, a Cr/Ni-rich boride phase is formed in the center of the
brazing seam; when the temperature rises to 1 100 °C, the boride phase dissolves completely, forming a uniform Ni(s, s)
structure, and the average shear strength of the joint reaches its peak value of 227.62 MPa, which is 13.1% higher than that
at 1 060 °C, and the fracture mechanism is characterized by the cleavage fracture of the IN738Lc base material. Further in-
creasing the temperature to 1 140 °C, the diffusion depth of the B element in the HX grain boundary increases to 159.2 um,
inducing the precipitation of the brittle (Cr, Ni, Fe, Mo)B phase along the grain boundary, resulting in a decrease in strength
to 189.27 MPa. Based on this, the optimal process parameters are determined to be 1 100 °C/10 min, and the joint strength
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reaches 92% of the room temperature tensile strength of the IN738Lc base material (247 MPa), meeting the long-term ser-

vice requirements of gas turbine honeycomb sealing components.
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Table 1 Compositions of nickel alloy Inconel 738L¢ (wt. %)

Ni Cr Mo Co % Al Ti Ta
Bal 15.92 1.59 8.11 2.66 3.21 3.45 1.73

&2 Hastelloy X S EHINLERS (FRESHE, %)

Table 2 Compositions of nickel alloy Hastelloy X (wt. %)

Ni Cr Fe Mo Co W
Bal. 22.11 18.41 9.07 1.92 1.14

56 BNi-2 Ay Sk [ Y 3R 20 w4 it H
b 2E LA a3 3 iR, 22 78 i #A & 7: ( Differential
Scanning Calorimetry, DSC) i & B{ 7E 520.7 °C
T —AN 3 A |, 7E 964.7 °C~1 030.9 °C
BT PRSI IR 1 TR . EFREEE 520.7 °CH 1)
AU T B AT R HBORL & 2 T A4k, BT RBHE 981.3 °C
51 013.7 °C i BP0 1) Ji7 P2 BNi-2 578}
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Table 3 Compositions of BNi-2 tape filler (wt. %)

Ni Cr Si Fe
Bal. 9.73 521 4.49
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Fig. 1 DSC curve of BNi-2 tape filler
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Fig. 3 Diagram of brazing assembly
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Fig. 4 Typical interfacial microstructure of Inconel 738/BNi-2/Hastelloy X brazed joints(1 060 °C/10 min)
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Fig. 5 Element surface scanning results of IN738/BNi-2/Hastelloy X joint
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Table 4 EDS results of spots in Fig. 4 (at. %)

P C Al Si Nb Mo Ti Cr Mn Fe Co Ni Ta W AT HEAH

A — 559 223 — 070 791 — 328 158 7871  — — Si riched Ni(s,s)
B — 062 313  — 443 455 @ — 186 174 8367 — — Ni-boride

C — — 064 403 — 9099 164  — — 270  — — Cr-boride
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Fig. 6 Interface structures of Inconel 738Lc/BNi-2/Hastelloy X joints

at different brazing temperatures
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Fig. 7 Shear strength of joints brazed at different temperature and times
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