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e Experimental Configurations

e Mathematical Models

- long thin cylinder

- central region heating

- edge heating with no internal generation

- edge heating with internal heat generation
e Experimental Results
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- cylinder at initial T
- constant heat flux Q”
- flux applied 0 <t <t,

e Transient form of Heat Equation
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e Boundary condition




Mathematical Model — edge heating con't

Note: In(AT) could be nondimensionalized by dividing by 2Q"R/k
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Mathematical Model — edge heating — internal heat generation con’t
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necessary for other measurement methodologies.
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- Lattice mismatch between host lattice and the
second phases.

— Numerical modeling results showed that the driving
parameter was the lattice mismatch, and resulting thermal

diffusivity mismatch, between the host lattice and the second
phases.

e Effect of gold addition on the MP of three SAC alloys.




awarde ontract Negotiations
 Start of consulting agreement with outside company —
thermophysical property measurements high temperature
melts — pushing to go through UAH and hire a MS student.

« NASA continues to talk about needing diffusion
measurements — both for theoretical model development
and current Material Science Experiment support.




prediction of dense gas and liquid diffusivities, he is correct. There is an
urgent need for experimental measurements, both for their own value and
for development of future theories.”

Bird, Stewart and Lightfoot

Transport Phenomena, p. 515

“Equation [72] will predict the self-diffusion coefficient of several liquid
metals to better than an order of magnitude, though good agreement is
not obtained.”




TV

Water: v =0.008 cm?/sec, = 0.004 K-
VT = 1K/em, LT= r; —r4, terrestrial gravity

Convective Velocities [cm/sec]
Height/Radius 2 3

[cm]
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Deflection Angle [urad]

12 22 32 42
Chopping Frequency [hertz]
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Counts [103/min]

Latched mode
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BN plunger’:

Initial tracer
location

| Sealed silica

cartridge

Approximate
collimator locations




AT In, Sn, Hg, Na, Ga

AT In, Sn, Ag, Hg, Na, Tl, Zn
AT3/2 In (at lower T's), Hg, Na
AT1/2 In, Sn, Hg
AT exp(-Q/RT) In, Sn, Hg, Ag, Na, Pb, Zn, TI, K, Li

AT-5/2 exp(-Q/RT) Sn, Hg, Pb, Cd




