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Abstract

The change of microstructures in the base metal during transient liquid phase bonding process of directionally Ni base
superalloy, GTD-111 was investigated. Bonds were fabricated using a series of holding times(0~7.2ks) at three different
temperatures( 1403, 1418 and 1453K) under a vacuum of 13.3mPa

In raw material, y-7' eutectic phases, platelet 7 phases, MC carbide and PFZ were seen in interdendritic regions or near
grain boundary and size of primary y' precipitates near interdendritic regions were bigger than core region. The primary 7'
precipitates in dendrite core were dissolved early in bonding process, but y' precipitates near interdendritic regions were
dissolved partially and shape changed. The dissolution rate increased with increasing temperature.

Phases in interdendritic regions or near grain boundary continually changed with time at the bonding temperature. In the
bonding temperature of 1403K, eutectic phases had not significantly changed, but 7 phases had transformed from platelet
shape to needle morphology and PFZ region had widened with time.

The interdendritic region and near grain boundary were liquated partially at 1423K and fully at 1453K by reaction of 7
phases and PFZ. In the bonding temperature of 1453K. interdendritic region and near grain boundary were liquated and then
new phases which mixed with 7 phases, PFZ and MC carbide crystallized during cooling. Crystallized 7 phases
transformed from rod shape to platelet shape with increasing holding time.
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Fig. 1 Result of XRD analysis on raw base metal

Table 1 Chemical compositions of base metal and insert metal used

Baze Element (wt%) _

metal | Or | Co | Ti | Al | Mo| W | Ta| Fe | Mn | Si C | Cu B Ni
GTD111 140/ 9549|3015 (38| 28| 05| 02 ]03]| 01 |0.1] 0.012 | bal
MBF-50 | 19.3]0.01 | 0.01 U.IUI = = - | 0.05 7.19(0.019| - 1.2 | bal.
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Fig. 2 Macrostructure of raw material(a) and micro
sturcture near dendrite boundary(b)

Fig. 3 v'phases at dendrite core(a) and boundary(b)
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Fig. 4 Results of EPMA analysis on phases near
dendrite boundary
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Fig. 6 Change of V' phase at the dendrite core
with temperature and holding time
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