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Impact of the Microgravity Environment on Experiments

Terrestrial liquid-metal diffusion measurements of a CdIn/CdSn diffusion couple specimen at 690 C for 90
minutes [Tandon, Cahoon and Chaturvedi. CSA Interim Report] .

Displacement

At%
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Impact of the Microgravity Environment on Experiments

Displacement

At%

Microgravity liquid-metal diffusion measurements of a CdIn/CdSn diffusion couple specimen at 690 C for 90 minutes
[Tandon, Cahoon and Chaturvedi. CSA Interim Report].



 March 7, 2002 MEIT-2002 / Section 16 / Page 10

Impact of the Microgravity Environment on Experiments

Temperature Dependence of Diffusion

• There are many competing models for the temperature dependence of
diffusion.

• The fluctuation model, supported by previous microgravity experiments,
proposes that the diffusion coefficient should be proportional to the
temperature squared, i.e.,

• Another model predicts a linear relationship between the diffusion
coefficients and temperature, given simply as,

• The difference between the two models is quite severe, especially at the
higher temperatures.

bTaD +−=

D= AT 2̀
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Impact of the Microgravity Environment on Experiments

QUELD II
MIM isolating

•  

•  •  

•  
•  

•  

QUELD I & II
MIM not isolating

_ 
_ 

_ 

_ 
_ 

_ 

_ 

_ 

‡ 

QUELD I & QUESTS (MIM not isolating)•  
QUELD II (MIM not isolating)

 QUELD II isolated by MIM
 (1.5 mm and 3 mm dia. specimens for µg ) 

Pb self diffusion - not isolated
 (Frohberg et. al.)

_ QUELD Ground-based studies
(1 mm dia. specimens)

‡ QUELD II forced 0.1 Hz, 0.004g
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Impact of the Microgravity Environment on Experiments

Acceleration levels on the Space Shuttle
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Acceleration levels on the Space Shuttle
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Acceleration levels on the Space Shuttle
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