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Abstract

The diffusion bondings of alumina to nichel-chromium alloys at 1573~1623 K for
172.8~950.4 ks were examined.

An alloy plate was placed between two alumina blocks, and this set was annealed
under null pressure in air. Chromium in nickel-chromium alloy reacts predominantly
with gaseous oxygen in air into chromia on the surface of alloys. Because alumina
and chromia are completely soluble with each other, the bonding parts are made of the
alumina-chromia solid solution and excess chromia layers.

To improve the interfacial structure of bonding parts, nickel-metal foils were used
as fillers. In this case, the initial oxidization of chromium was prevented, thus, the
bonding parts consisted of the alumina-chromia solid solution alone. The nickel-
metal foils diffused into the bulk of alloys and did not remain in the bonding parts.

The fracture strength up to 12MPa was achieved by three-point bending tests.
The cross-sectional structure were observed by SEM and the concentration distribu-
tion of bonding parts were determined by EDX.
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Fig. 1 Line analysis of nichrome-alumina joining parts by EPMA.
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Photo 4 Cross-sectional structure of
nichrome-alumina interface an-
nealed at 1623 K for 597.6 ks with
Ni-metal foil and analysis by EDX.

Photo 3 Cross-sectional structure of
nichrome-alumina interface an-
nealed at 1623 K for 597.6 ks and
line analysis by EDX.
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Photo 5 Cross-sectional structure of
chromel-alumina interface annealed
at 1623 K for 597.6 ks and analysis
by EDX.

Photo 6 Cross-sectional structure of
chromel-alumina interface annealed
at 1623 K for 597.6 ks with Ni-metal
foil and image analysis by EDX.
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Fig. 2 Fracture strength of joining parts of
nichrome and chromel alloys.

Table 1 Thermal expansion coefficients (10-% K™!) of several materials.

Ni 16.3 Ni 16.3 Co 16.8 Co 16.8
{NiO 13.8 {MgO 13.5 CoO 14.7 MgO 13.5
Fe 14.6 Fe 14.6
{FeO 13.8 MgO 13.5
NiO 13.8 CoO 14.7 FeO 13.8
{MgO 13.5 {MgO 13.5 MgO 13.5
Cr 9.4 Cr 9.4 Cr.0; 7.9
{Cr203 7.9 AlL,O; 9.3 {A1203 9.3
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