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Abstract

Effect of alloy elements on joinability of insert metal for liquid phase diffusion bonding of heat
resistant alloys was investigated in this study. Also, optimum chemical composition of insert metal was
explained using interpolation method. The insert metals utilized was commercial Ni-base amorphous
foils and newly developed Ni-base filler metals with B, Si and Cr in this study. Melting point and
critical interlayer width(CIW) decreased with increasing additional amount of B, 8i and Cr, melting
point lowering element of the insert metal. Optimized chemical composition of insert metal could be
estimated by interpolation method. The optimum amount of B, Si, Cr addition into the insert metal
were found to be about 3%, 4% and 3%, respectively. The measured characteristic values, melting
point, microhardness in the bonded interlayer and CIW of the insert metals were the almost identical

to ones of the calculated results by interpolation method.
(Received June 14, 2000)
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Table 2 Nominal chemical compositions of newly
manufactured insert metal (mass%)

Mark B Si Cr Ni
AM 1 2.0 4.0 3.0 Bal.
AM 2 2.0 4.0 6.0 Bal.
AM 3 2.0 6.0 3.0 Bal.
AM 4 2.0 6.0 6.0 Bal.
AM b 4.0 2.0 3.0 Bal.
AM 6 4.0 2.0 6.0 Bal.
AM 7 4.0 4.0 3.0 Bal,
AM 8 4.0 4.0 6.0 Bal.
AM 9 4.0 6.0 3.0 Bal.
AM 10 4.0 6.0 6.0 Bal.
AM 11 6.0 2.0 3.0 Bal.
AM 12 6.0 2.0 6.0 Bal.
AM 13 6.0 4.0 3.0 Bal.
AM 14 6.0 4.0 6.0 Bal.
T 98%°]4¢ Ni, Si, Cr €84, Ni-B¥#F

(B:15mass%) & ArEH715A arcédliste] BE
Ao2 AZF T 8mme X50mtE 7HESI ARE
150087121 dnpste] ARg-atgith. CIW(Critical
Interlayer Width) &84 AU Azxd 2G4
S Fig. 1o veRd wke}l go] gr13e 2 7Ha¢
F AEE dAnksle] AESIHT 714 CIW™ A
ol BAEA Fe A HFF & v,

B
P

Tram

Fig. 1 Dimension of insert metal used for bonding
of CIW specimen

Table 1 Chemical compositions of materials used (mass%)

Materials C Si | Mn| Ni Cr | Mo W | Nb B P Fe
Base metal | KHR35CW | 0.45| 1.78| 0.4 | 35.0| 26.7| 0.42] 0.64| 1.26| - - | Bal.
MBF-20 - 4.5 ~ | Bal.| 7.0 - - - 3.2 - 3.0
MBF-30 - 4.5 - | Bal.| - - - - 3.2 - -
Insert metal| MBF-50 - 7.5 - | Bal.| 19.0 - = - 1.5 - -
MBF-60 - - - | Bal.| - - - - - | 11.0] -
MBF-80 - - - | Bal.| 15.0] - - - 4.0 - -
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Fig. 83 SEM microstructures of bonded interlayer
using various insert metals
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Fig. 6 SEM microstructure of wedge type bonded
interlayer
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Fig. 7 Effect of boron content on the liquidus temperature, hardness of bonded interlayer and CIW
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