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Amelioration of Bondabilty of Aluminum Bronze to Stainless Steel
using of Solid-liquid Phase of Insert Metals

—Diffusion Bonding of Aluminum Bronze to Stainless Steel (Report-7)—
Hirohisa Masumoto and Akihiro Asapa

Synopsis

In the dissimilar metal joining of aluminum bronze to austenitic stainless steel, effect of insert metal being
solid or solid-liquid phases on the bondability was examined. Bonding tests were performed in a vacuum
environment of the order of 50mPa at the bonding temperatures T =1003 to 1263K and at the bonding pressures
P=1 to 10MPa or restrained bonding. In this paper, influences of bonding time, bonding temperature and
bonding pressure on the joint strength and fatigue limit were investigated using phosphor bronze, and some Cu
-Sn, Cu-Ag alloy foil and then Cu-0.2mass%Ce foil, as an insert metal,

Results obtained are summarized as follows;
(1) In case of P-bronze being heated at solid-liquid region temperatures T=1153 to 1263K, the part of fused
structure at the grain boundary increased with increasing the heating temperature.
(2) In the seal honding using P-bronze foil at 1263K, the fused structure increased with increasing the bonding
time, maximum value of fused structure of about 24% was obtained at the bonding time of 60s.
(3) In the bonding pressure being 1 MPa, the maximum joint strength of about 415 MPa was obtained at
1263K X0s, but the joint strength deceased with increasing the bonding time. And also, the fused structure
formed at bond interface of P-bronze/SUS304 at bonding time t=0 to 60s.
(4) In the restrained bonding, the joint strength decreased with increasing the bonding time being 20s below. On
the other hand, the bonding time increasing 40s over, the joint strength was increased as an increase of bonding
time and the maximum joint strength of 465 MPa was obtained at 1263K #300s, and it was determained by the
amount of fused structure in the insert foil on solid-liquid bonding.
(5) In the joint using Cu-Sn alloy foils at the bonding temperature of 1263K, the peak joint strength was
obtained at bonding time of 150s with Cu-2.5mass%Sn and Cu-5.9mass%Sn.
(6) In the joint using Cu-Ag alloy foils at the bonding temperature of 1263K, the maximum joint strengt h of
about 510MPa was obtained at the bonding temperature of 1253K and bonding time of 3000s with Cu-6mass%
Ag.
(7) In the joint, with some insert metals, having the tensile strength from 300 MPa to 460 MPa, the fatigue limit
of joint which bonded at solid-liquid phase of P-bronze foil was higher than those of the joints bonded at solid
phase of P-bronze and Cu foil.
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Bond interface

Fig.20  Effect of roughness of bond surface on
microstructures of bonded zone of joints
with P-bronze and Cu-0.2mass%Ce foil
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