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Lunar samples contain body centered cubic (BCC) FeNi al- 
lo s (& phase or kamacite). Studies to date demonstrate that 
(a7 the acquisition of martensitic thermal remanence (NTRN) on 
quenching BCC alloys depends on the nickel content, (b) the de- 
magnetization stability depends on the amount of nickel, which 
implies a relation between remanence and the transformation 
structure, (c) martensitic transformations impart shape aniso- 
tropy, if not macroscopically, at least locally within the 
transformed alloy, (d) there is an obvious connection between 
magnetic hysteresis and the transformation microstructure, (e) 
there is considerable hysteresis associated with the Ms and 
reverse As transformations, (f) and there are notable distinc- 
tions between diffusionless transformations and transformations 
associated with diffusion. 

The intensity of martensitic thermoremanent ~agnetization 
(MTRM) acquired on quenching BCC FeNi alloys is directly cor- 
related with the Ni content. The transformation microstru.ctures 
and transformation structures are likewise dependent on the Ni 
content. The intensity of saturation isothermal remanence (SIRM) 
is also dependent on the Ni concentration, but the effect of 
structure is more in evidence than for MTRM, a sharp discontinu- 
ity noted between 9% and 2076 alloys. 

Demagnetization stability of MTRM depends on the Ni content, 
the stability increasing with added nickel. There is a marked 
discontinuity between the demagnetization curves for the massive- 
ly (4% and 9% Ni) transformed alloys as compared to the marten- 
sitically transformed alloys (20% ~i), even though the effect is 
not so apparent in a plot of MTRM intensity vs. Ni concentration. 
These results demonstrate that one cannot use iron to node1 the 
lunar samples. For the same magnetizing field the intensity of 
remanence acquired depends on (a) the Ni concentration, (b) cool- 
ing conditions, (c) the amount of Co, (d) any reheating or in- 
terrupted heating. There is also evidence of remanence inten- 
sity change in high Ni alloys when the samples are cooled from 
300° K to 77O KO Magnetization changes should be effected in 
the 100° K to 400' K Idiurnal' for the lunar surface material. 
For a given external field the remanence acquisition would also 
depend on whether surface samples cooled on the bright side or 
on the dark side of the moon. This TaTer ?resents results for 
iron-nickel alloys with 2,4,9, and 20 weight % Ni and lunar 
samples 12021 and 12009, the main exposition being the role 
of Ni as a substitutional element in lunar metal phases. 
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