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TP_,ISFO_4ATIONOF _RETAII_Z_DPHASES

'ihctransfor_ztion of retained phases of plutonium of different quality has been
determined over a period of lO - 12 months, by observing the density variation with
ti.'_. _ese results are shc_m in Figures 1 - 3. A large density increase of each
s!_cimen was observed. The density increase of t/_el_r quality metal _s the greatest
and tl_t of the highest quality metal _s the least• The magnitudes of these increases
are apl_rcnt from the graphs. One of the specimens fractured into two pieces after
ten months. Also, surface cracks appeared in two of the other specimens. The
fractured surfaces probably originated from the stresses associated _ith the transfor_.z :on
of retained phases or possibly from stress corrosion• The density increase with time _¢as
the same for the as-cast and as-cast and cold treated specimens.

The densit7 variation x.rithtime of a series of high density plutonium specimens having
had different mechanical and heat treatments have been started. The treatments given
the metal were: l) no treatment3 i.e., as-cast; 2) thermally cycled by direct immersion
bctureen+ lO0 C and -80 C; 3) hydrostatic pressing at 90,000 psi at 160 C and cooled
lO minutes under pressure; _) hydrostatic pres_'o!no_ 15 minutes at 90,000 psi and room
temperature; and 5) hydrostatic pressing at 80_000 psi at 130 C and cooling 20 minutes
under pressure• The density variation _zithtime of specimens given these treatments
are presented in Figures 4 - 8.

_lherate of densit_jincrease of the high density as-cast specimens, Figure 4, was
comparable to that of the specimens sho_m in Figures 1 - 3. The densities of all the
specimens thermally cycled increased, _rith the exception of the specimen cycled
20 times, Figure 5. .Therate of increase of the specimens cycled up to 5 times was
coml_rable to the as-cast metal.

-"j •The den._,_7 increase of the specimens pressed in the alpha phase was slight, Figure 6
'l_eincrease frc:l9 hours to 30 days was less than 0.005 g/cm_. II_tever,the
specimens beta pressed e}daibiteda rate of increase comparable to the as-cast metal,
even though the densities _rere 19.73 g/cm_ Figtu_e7. This indicated that the
pressing time was insufficient or the final temperature after pressing was too high
to all_.tco:-pletetransformation. The specimen pressed at the lc_.:ertemperature of
130 C indicated a slight density decrease of 0.007 _cm_ after 55 days, Figure 8.

_ese data on beta pressing show that the pressing conditions need to be more
thoroughly evaluated to obtain optimum pressing conditions to insure a minimum amount
of retained phases.

R. D. Nelson

Physical Metallurgy
_I_ ,_T.._.,.vls I,_TALLURGYP_SEARCH OPEP_TIONI
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