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Solid-phase joining method for the high corrosion resistance ceramics having
self-healing ability and the metal

Takahashi, Tsuyoshi
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In this study, the A1203 round-bar and AC8A(AI-Si12CuNi) round-bar were
joined by friction welding. AC8A is a typical piston material treated by the heat treatment T6. The
parameters of the joining condition are friction time and upset pressure. SEM observed the
microstructure at the interface region of joined materials. 1) Judging from these photographs, the
damages to the microstructures at the interface region of joined materials depended on friction time

are more significant than those caused by friction time. 2) It is found that the relationship
between the joint conditions and mechanical characteristics from three points of bending test
results. 3) The interface of Al203 suffered the damages(minute cracks) when AC8A and Al203 has been
bonded. For countermeasures, Authors give Al203 the crack self-healing ability on lower temperature
Concretely, titanium carbide(TiC) has been considered as self-healing temperature ranges, such as
below 600

Friction welding Alumina Self healing Titanium carbide Aluminum alloy Microcracks corro
sion Galvanic
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Fig.3 Dimension of test specimens
and schematic of friction welding
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Table.1 ACSAD ALO,DD D OO (%)

Name | Al203 | Si02 MgO Fe203 Ca0 Na20 K20 Ti02 | Cr203 | Other

Al203 | 99.7 0.08 0.05 0.15 0.01 |00.01|00.01)| 0.002 | 0.001 | 0.122

Name Si Fe Cu Mn Mg Cr Ni Zn Ti Al

ACBA | 11.7 0.12 1.17 0 0.98 0 1.17 0 0.01 Bal .
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No Friction Friction Friction time[s] Upset Upset
speed[rpm] | pressure[MPa] pressure[MPa] time[s]
1 1650 25 2.0 75 10.0
2 1650 25 4.0 75 10.0
3 1650 25 10.0 75 10.0
4 1650 25 15.0 75 10.0
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Fig.6 Burn-off length of AC8A-T6 on the different conditions
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Fig.7(a) Appearance of 3-points bending test

(a) AlOsside (b)ACSA side
Fig.7(b) Fracture surfaces on friction time 15s, upset force 75MPa
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Fig.8 Maximum bending force and Friction time on Upset 756MPa
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Observation of microstructures on different friction times
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Fig.10 Extraction of damage defects on different friction time by the image processing
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Fig.11 Maximum bending load vs Number of damage defects on different friction time at

Upset 756MPa
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Fig.12 Microstructure and the elements profile on the centerline around the weld
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Fig.13 Vickers hardness of samples
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Fig. 14 Bending strength of samples
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(a) Before healing with indentation (b) After healing(7000] x 1hr)
Fig.15 Healing effect of Al,05/n10%TiC
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Fig.16 Corrosion appearance of around Alumina and AC8A joint in
6% FeCl3 solution during 1week
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Fig.17 Changing weight Alumina and AC8A joint in 6% FeCls
solution during 1week
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