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Abstract

In this joining technique a nickel-metal foil was placed between two magnesia
blocks and this set was annealed in air. Nickel metal reacted entirely with gaseous
oxygen into nickelous oxide. Then, the joining was accomplished to form the solid-
solution of magnesia and nickelous oxide at the joining part of magnesia.

The couple of a Tmm X 10mm X 20mm block of magnesia was prepared. A
10m or 50um thick nickel-metal foil was placed between two 7mum X 10mm faces of
the magnesia blocks. Then, the specimens were annealed at 1573 or 1873K for 176.4
to 921.6ks in air. The microstructural observations and three-point bending tests were
examined. An original magnesia block has a segregation of calcium and silicon along
the grain boundaries. In the joining parts of magnesia, these concentrations are
changed into new distributions in a joining crystal.

The fracture strength of joining parts was up to ca. 60MPa. The recrystallization
of magnesia was readily brought about by higher temperatures. Thus, strong joining
was accomplished in a short period of time of the annealing at 1873K.
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Photo 1 Cronss-sectional structure and line
analysis of magnesia/magnesia join-
ing annealed at 1573K for 608.4ks by
SEM-EDX.

Photo 2 Cross-sectional structure and characteristic X-ray images of

magnesia/magnesia joining using 50xm thick Ni filler annealed
at 1573K for 428.4ks by EPMA.
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Phote 3 Cross-sectional structure and characteristic X-ray images of
magnesia/magnesia joining using 10xm thick Ni filler annealed
at 1573K for 921.6ks by EPMA.

Photo 4 Cross-sectional structure and characteritsic X-ray images of
magnesia/magnesia joining annealed at 1873K for 230.4ks by
SEM-EDX.



5 =TI T4 T—RFAWBEMgO ¥ L DEEES 47

joining interface

joining interface

Photo 5 Cross-sectional structure annealed a) at 1873K for 176.4ks and
b) at 1573K for 705.6ks by optical microscope.
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Figure 1 Fracture strength of magne-
sia/magnesia joining parts an-
nealed at 1573K or 1873K for
several times.

Photo 6 Fracture surface of magnesia/magnesia joining parts annealed
at 1573K for 921.6ks. The surfaces of a) and b) were joined with
each other before three-point bending test.
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Photo 7 Fracture surface of a) magnesia/magnesia joining parts an-
nealed at 1873K for 176.4ks and b) MgO block annealed at 1873K
for 230.4ks.
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