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his work was focused on the forming and performance analysis of resistance welding positioning interface prior to vacuum brazing with re-

spect to the DD5 nickel-based single crystal high-temperature alloy components of a certain type of aircraft engine. The GH3030 foil with a
thickness of 0. 1 mm was used as the microgap support point for welding and on a resistance welding machine. The influence of equivalent double
pulse resistance welding process parameters (welding current /; =1, , welding time t, =t,, welding pressure P) on the formation and mechanical
properties of the microgap interface was studied. The interfacial properties showed an inverted V-shaped trend with the increase of welding time
and welding pressure. Under the conditions of t; =f,=0.2 s and P=11. 54 kN, the rise of welding current resulted in a gradual increase of the area
of interface microgap positioning point connection, the homogenization of the growth directions of the y-Ni phases dendritic structure, and a grad-
ual increase of tensile load. As a large amount of TaC precipitates, pore defects appeared in the enriched area of TaC. When /, =/,=6.7 kA, the
tensile load at the microgap interface reached its maximum of 8. 63 kN, with a microgap size of 0.05 mm. When /, =/,>6.7 kA, the supporting
GH3030 splashed severely and the mechanical properties decreased significantly. The single-pulse tensile fracture had a small dimple with incom-
plete welding defects observed, while the equivalent double-pulse tensile fracture had a larger dimple and located in the heat-affected zone.

Key words DD5 nickel based single crystal high-temperature alloy, resistance welding, microgap, brazing
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Table 1 Chemical compositions (wt% ) of the DD5 alloy used as base metal

in this work
Ni Cr Co w Al Ta Mo
S8 6~8 7~9 4~6 6~8 6~8 24

&2 GH3030 fb2p s (it 74, %)
Table 2 Chemical compositions (wt% ) of GH3030 used as weld metal in
this work

Ni Cr Ti Mn Si P C
A 19. 89 0.19 0.39 0.36 0.1 0.06
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Table 3 Welding pulse parameters of the spot welding experiments
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Fig.1 Schematic geometry (in milimeters) of the spot welding
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Fig.2 Cross-sectional macroscopic morphology of the microgap support ob-
tained by spot welding using a single pulse of 5. 1 kA
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Fig.3 Cross-sectional macroscopic morphology of the microgap supports ob-
tained by spot welding using equivalent dual pulses of (a) /=5.1 kA and
(b) I=6.7 kA
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Fig. 6 SEM images and the corresponding elemental line scans of the interface layers at the support points obtained by spot welding using pulses of (a,c) I=
5.1 kA and (b,d) I=6.7 kA
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Fig. 8 Effects of process parameters on tensile load ( F') and microgap size (D) of the spot-welded joint: (a) pulse current; (b) welding time length;

(c¢) welding pressure applied
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Fig.9 Microstructure morphology of (a) the fractured surface and (b) its
middle zone of the microgap support obtained by single-pulse spot welding.
Microstructure morphology of (¢) the fractured surface and (d) its d-zone of
the microgap support obtained by equivalent dual-pulse spot welding
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