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Abstract

The bonding phenomenon and mechanism in the transient liquid phase bonding(TLP Bonding) of directionally
solidified Ni base superatloy, GTD-111 was investigated.

At the bonding temperature of 1403K, liquid insert metal was eliminated by isothermal solidification which was
controlled by the diffusion of B and Si into the base metal and solids in the bonded interlayer grew epitaxially from
mating base metal inward the insert metal. The number of grain boundaries formed at the bonded interlayer was
corresponded with those of base metal.

The liquation of grain boundary and dendrite boundary occurred at 1433K. At the bonding temperature of 1453K
which is higher than liquation temperature of grain boundary, liquids of the insert metal were connected with liquated
grain boundaries and compositions in each region mixed mutually. In joints held for various time at 1453K, phases
formed at liquated grain boundary far from the interface were similar to those of bonded interlayer. With prolonged
holding time, liquid phases decreased gradually and liquids of continuous band shape divided many island shape. But
liquid phases did not disappeared after holding for 7.2ks at 1453K. Isothermal solidification process at the bonding
temperature which is higher than the liquation temperature of the grain boundary was controlled by diffusion of Ti to
be result in liquation than B or Si. in insert metal.
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Table 1 Chemical compositions of base metal and insert metal used

Base Element (wt%)

metal Cr | Co| Ti | Al [ Mo| W | Ta| Fe | Mn | Si C Cu B Ni
QTD111]140] 951491301538 |28| 051 02|03]| 01 ]0.1] 0.012 | bal
MBF-50119.310.01]0.01|{0.01| - - - 005 - 17.19]|0.019] - 1.2 bal.
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Fig. 1 Microstructures in joints bonded at 1403K.
(a) Oks. (b) 1.8ks, {c) 3.6ks and (d) 7.2ks

Fig. 2 SEM structures in joints bonded at 1403K.
(a) and (b) Oks and (c) 1.8ks
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Fig. 3 Results of EDX analysis on (a) A phase and
(b) B phase indicated in (b) of Fig. 2
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Fig. 4 Change of mcrostructures with holding time in
joints bonded at 1453K (a) Oks, (b) 1.8ks,
3.6ks and (d) 7.2ks
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Fig. 5 SEM structures in joints bonded at 1453K.(a)
bonded interlayer(Oks) (b) grain boundary
(Oks), (c) bonded interlayer(1.8ks) (d) grain
boundary (1.8ks)
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Fig. 6 EPMA element mapping in bonded interlayer
of joint bonded at 1453K
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Fig. 10 Crain boundary feature(a) formed at bonded
interlayer of joint held at 1403K for 3.6
ks and its schematic diagram(b)
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