ECES5320

Lecture #4

[ﬁ Stanko R. Brankovic

‘ Learning. L eading™

- ECE 5320



CoaypiBE TFLECTS

< MD

A S 2 Ca
Fe  Ream(

ECE 5320 - . rankonic
‘ Learning. L eading™



8
) D  oriveEN suR o p=t
Dp L O RELAYATION A U >0

ECE 5320 B R Brakonic

‘ Learning. L eading™




:if:re 2.»1_9 Two sinteri_ng grains. The diagram indicates ran o
- Posmve‘and negative curvature, and material bion g
sociated with the curvature-dependent vapor pressure. Figure 2.20 Two sintering alumina particles. The curvature-
dependent vapor pressure causes material to evaporate at the
positively curved surfaces of the particles, and to condense in the
wedge (or neck) between the two particles, where the curvature is
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Figure 3.4 Comparative heat capacity for sintered metallic nano- 20 AN Y =~ it phie Nl e AR | e
crystalline materials and coarse-grained material [2]. (a) Copper . 280 300 U
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3.3 Phase Transformations of Nanoparticles

5
Table 3.1 Characteristic constants (f3) [according to Equation
(3.8)] responsible for changes in the liguid—solid transition
temperature for metals, as derived from their materials data.
- . . P % BT / \ 213
Metal Vliquid [ Psolid | [ Psolid ) fliquid [ Pscig |
Ysolid \ Pliquid / \anuidr_} ¥solid \\P!;!;.;;;,-_;J
Copper 0.90 .11 1.07 0.97
Gold 0.87 111 1.07 0.93
Silyer 0.82 1.12 1.08 0.89
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Figure 3.9 The melting point of lead as a function of particle size,
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Fig‘i.iﬁ‘:‘:)’.? Meiting temperature of aluminum as a function of

grain size, according to Eckert et al. [11). The melting temperature

of the bulk material is indicated by the bold line. (a) Aluminum '

melting points plotted versus particle size: (b) aluminum melting Q\Lk - é

points Plotted versus inverse particle size. Note the inverse
proportionality as described in Equation (3.7).
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