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TLP Bonding of Hastelloy X with Ion Plating Filler
Tetsuro Tovopa, Tomoaki Hyopo and Takao Enpo

Synopsis

: The transient liquid phase bonding (TLP bonding) has been studied on a Hastelloy X whose surface is ion-plated with

a self-melted tertiary alloy of a Ni-15mass% Cr-B alloy. The ion-plated coat filler contains about 2 to 4mass% boron

as a melting point depressant. The thickness of the filler metal is from 3 to 12xm.

It was found that the diffusion

zone is narrow and the joint strength is insufficient when the content of boron is low and the thickness of a filler is thin.
However, the joint strength increases sharply when the thickness reaches about 7 um. These facts were discussed on
the basis of microstructural observation, the distribution of diffusion elements and the isothermal solidification time of

a thin filler.
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Table 1. Chemical composition (mass?%) and heat
treatment of Hastelloy X.

C Si Mn Co Cr Mo Fe w Ni
010 034 036 139 2214 930 1834 057 Bal

Heat Treatment 1463K X 9ks—W.Q.
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Fig. 1. Schematic illustration of a coating appara-
tus.

Table 2. Film component analysis.

No Ni Cr B Film thinckness
(massX) | (massX) | (mass%) (D))
#1 84. 8(13. 0 2. 2 7. 8
#2 84. Ti11. 4 3. 9 7. 5
#3 83. 5|12, 2 4. 3 7. 38
#4 84. 7(11. 4 3. 9 3. 0
#5 84. 7|11. 4 3. 9 5. 0
#6 84. 7Ti11. 4 3. 9 10. 0
#7 84. 7|11, 4 3. 9 12. 0
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Fig. 2. Optical microstructure and SEM image of TLP bonding sections.
a), b) with 2.2mass% B, c), d) with 3.9mass?% B, and e), f) with 4.3mass% B.
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Fig. 3. EPMA image of TLP bonding sections (4.3mass% B).
a) SEM, b) Ni, ¢) Cr, d} Mo, e) B and f) Fe.
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Fig. 4. Line analysis profile of TLP bonding sec-
tions (4.3mass% B).
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Fig. 5. Effect of Ni-Cr-B film thickness on the
tensile strength of TLP bonding sections
(3.9mass% B).
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