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The Ni particle size after the 15t
reduction at 650°C was measured
via TEM and was found to be
19+23 nm. After and additional
P infiltration/reduction process the
Fi’g . HA%F ST icrogr Ni particle size was 24+9nm. While
L : - there was no significant increase in
of an infiltrated specimen with , !
~1wt.% Ni. particle size, there was a decrease
in the standard deviation.

A sessile drop experiments of the
nitrate solution on a Ni coated
sapphire substrate showed
dissolution of the Ni, indicating
that the second infiltration process
dissolved the Ni particles formed in
the first infiltration stage.

Fig. 2: HAADF STEM micrograph
of specimen after two
infiltration stages (2.5wt% Ni).
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Fig. 3: SE SEM micrograph of a
fractured specimen sintered at

1400°C in He for 4 hours

Fig. 4: SE SEM micrograph of a
fractured specimen sintered at
1400°C in He for 7 hours

Grain growth of the alumina occurs
only when increasing the sintering
temperature to 1600°C (~1micron),
but increasing the sintering time the
alumina grain size remains at 850nm
but has a larger distribution (800nm
vs. 350nm).

A mixed fracture mode is seen in the
specimens sintered at 1400°C while
the specimen sintered at 1600°C
shows only inter-granular fracture.
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Fig. 5: Fracture SE SEM
image of specimen sintered
at 1600°C in He for 4 hours
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Fig. 6: BF TEM micrograph. Only
3% of the Ni particles were
occluded

1600°C, 4 hours, He .
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Fig. 8 BF TEM micrograph.
Increasing the sintering
temperature so that the Ni is
liquid dramatically increases the
amount of occluded Ni particles
to 30%
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1400°C, 7 hours, He

Fig. 7: BF TEM micrograph.
Increasing the sintering time
increases the amount of occluded
Ni particles to 14%

The mean Ni particle size measured
from the specimens sintered at
1400°C for 4 hours is 208+114nm, for
the specimens sintered at 1400°C for
7 105+51nm and the specimens
which were sintered at 1600°C had a
mean particle size of 164+163nm.

An increase in the amount of
occluded particles is seen when the
sintering time is increased to 7 hours
(14%), and when the sintering
temperature is increased to 1600°C
(30%)

Al

A2
C1

Cc2

Probability Function

2
= L T T I T | T I 1
100 200 300 400 500 600 700 800 900

c (MPa)




	Slide Number 1

