
-- - ---- ------ ---.-~-- -------_ .. _------

4162 A. CHRISTOU AND N. BROWN 

-' 

" -

~: .. -. : . ~~ 
j, 

. , 
:.'-. 

(a) 

' . 

(c) 

FIG. 4 . (a) T)1Jical Fe-l\ln unshocked microstructure fol
lowing a wate r quench , i\[a~nification is 500x. Aus tenitic 
grain bOlmcbries arc hidden , (b) Shock- loaded Fe-7Mn at 
300 kbar, showing mixed microstructure. Austenitic grain 
boundar ies have reappared due to the retainment of the 
high- pressure fee phase . i\Iagnification is 500x. (c) lIIi
crostructll r e of the shocked Fe - 7:'.ln , Typical martensitic 
stntcture is shown , with prior austenitic g rain boundaries. 
l\lagnifieation is 500x. 

specimens clearly indicate that the high-pressure 
phase has been retained in the alloys Fe-4Mn to Fe-
14Mn, which were shock loaded at pressures above 
90 kbar. The maximum density change occurred af
ter shock deformation at 300 kbar for Fe, Fe-0.4Mn, 
and Fe-4Mn and at 500 kbat' for Fe-7l\1n and Fe-
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F.IG. 5. (a) l\licrostructure of Fc-7l\In slow cooled from 
900 ·C . The hcp phase is outli ned by the lightly etched 
grain boundaries. The matrix is bee . These observations 
have been verified by the e lectron problJ. l\lagnification is 
250x. 0) l\Iicrostruclllre of Fe-DIn, slow cooled and 
shock loaded to 300 kbar . Pt'ofuse twinning is e vident. 
l\lagnification is 500x. 

14Mn. From 300-500 kbar there was no appreciable 
change in the retention of the close-packed phases . 
No appreciable density changes wer e observed in the 
Fe and Fe-0.4Mn alloys . The denSity cha.nge was 
much less in the alloys which were initially furnace 
cooled prior to shock deformation. The res idual 
density changes are believed to be due to an a' - y 
or a' - f transformation. The s tability of the shock-


