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The Bonding Strength Characteristic of the Filler Metal Powder
on the TLP Bonded Region of Superalloy GTD-111DS
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Abstract

The Ni-base superalloy GTD111 DS is used in the first stage blade of high power land-based gas
turbines. Advanced repair technologies of the blade have been introduced to the gas turbine industry over
recent years. The effect of the filler metal powder on Transient Liquid Phase bonding phenomenon and
tensile mechanical properties was investigated on the GTD111 DS superalloy. At the filler metal powder N
series , the base metal powders fully melted at the initial time and a large amount of the base metal near
the bonded interlayer was dissolved by liquid inter metal. Liquid filler metal powder was eliminated by
isothermal solidification which was controlled by the diffusion of B into the base metal. The solids in the
bonded interlayer grew from the base metal near the bonded interlayer inward the insert metal during the
isothermal solidification. The bond strength of N series filler metal powder was over 1000 MPa. and Y
phase size of N series TLP bonded region was similar with base metal by influence of Ti, Al elements.

At the insert metal powder M series, the Si element fluidity of the filler metal was good but
microstructure irregularity on bonded region because of excessive Si element. Nuclear of solids formed not
only from the base metal near the bonded interlayer but also from the remained filler metal powder in the
bonded interlayer. When the isothermal solidification was finished, the content of the elements in the
boned interlayer was approximately equal to that of the base metal. But boride and silicide formed in the
base metal near the bonded interlayer. And these boride decreased with the increasing of holding time. The
bond strength of M series filler metal powder was about 400 MPa.
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Table 1 Chemical compositions of base metal

Element (Wt%)

Metal - - ;
Cr|Si|Co|Al|Ti |Mo|Ta| W [Fe| Ni
GTD 114 10.39.5(3.0]4.9]1.5|2.8]3.8|0.5|Bal
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Table 2 Chemical compositions of insert metal

ﬁjﬁg Ni |l er | Bl oMo oAl s
ML | Bal. | 14 | 1.26 | 049 | 0.3 | 6.75
M2 | Bal. | 14 | 1.12 | 098 | 0.6 | 6.00
M3 | Bal. | 14 | 0.98 | 147 | 0.9 | 5.25
M5 | Bal. | 14 | 0.7 | 245 | 1.5 | 3.75
M7 | Bal. | 14 | 0.42 | 3.43 | 2.1 | 2.25
N2 | Bal. | 14 | 200098 [ 34 | 0
N3 | Bal | 14 | 1.75 | 1.47 | 335 | O
N5 | Bal. | 14 | 1.25 | 245 | 3.25 | 0
N7 | Bal. | 14 075|343 (315 0

e

Fig. 1 Photo of bonded specimen
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