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L E G A L  NOTICE 

_ -  
This report-Viii?prepared as on account of Government sponsored work. Neither the 

United States;'nor the Commission, nor any penon acting on behalf of the Commission: 
I.( 

-'1 .\ ' - *A. Makes any warranty or-rep-resentation, exp-ess or implied, with respect to the ac- 

t curacy, comp_leteness, or usefulness of the information contained i n  this report, or that the 
use of ony information, apparatus, method, or process disclosed i n  this report may not in-  I 
fringe privately owned rights; or January 3, 195.5 

I B. Assumes_o-ny liabilities with respect to the use of, or for damages resulting from the - _  - -  ' use of any information, apparatus, method, or process disclosed.in this report. 

' ii As used in  the above, ''person acting on behalf of the Commission" includes any em- 
4 ployee or contractor of the Commission to the extent that such employee or contractor 
i, prepares, handles or distributes, or provides access to, any information pursuant to his em- 

ployment or contract with the Gmmission. lii 

G ~ I N  I~EFIMEMENT FWDUCED BY AN ALPHA PHASE ANNEAL 
OF BETA PHASE HEAT TIIEA!JED AND WATER QVENCHn, URANIUM 

During an experiment involvi alpha ,$haS'e annealing ( a t  f o r  f ive  and 
ten  minutes) of beta-guenche>uranium it was determined t h a t  the re la t ive ly  
coarse, i r regular  shaped grains ( O . O + d  0.130 mm5-diameter)'in the beta-quenched 
structure- were replaced by f ine  equiaxed grains (0,04-0.09 mmYdiameter), (&, 
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* Beta heat t reated i n  a s a l t  bath a t  720-740 C fo r  13 minutes and water quenched 
within 30 seconds a f t e r  removal from the bath. 
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T h i s  experiment- ha 
two sat isfactory co 
quenched grains i n  
or  15 minutes a t  640 
grain refinement obtained i s  dependent upon time and temperature, and proceeds from 
the periphery of an annealed section towards the center; (b) the grain refinement 
produced i n  beta-quenched uranium during annealing i s  not affected by the cooling 
r a t e  from the alpha annealing temperature ; ( c )  the grain structure of beta heat 
t reated and a i r  cooled uranium is not affected by an alpha phase anneal a t  640 C 
f o r  20 minutes, Figures 3 and %; also,  an alqha anneal a t  640 C f o r  20 minutes 
produced no change i n  the grain structure of alpha rolled uranium; (d )  there i s  no 
apparent growth of the equiaxed grains,once they are  formed,for various times of 
annealing up t o  a maximum of one hour a t  640 C.  

n duplicated several times and it was determined tha t  
r the complete replacement of the coarse, beta- 

rod or  slug section are  e i the r  12 minutes a t  650 C 
addition it has been determined that:(a) the extent of 

The f a c t  t ha t  alpha annealing of both beta heat t reated and a i r  cooled uranium 
and alpha rolled uranium produces no e f fec t  upon t h e i r  grain structures indicates 
t ha t  water quenching from the beta phase imparts suff ic iers  s t r a i n  energy t 3  the 

e in i t ia ted :  

eratura f o r  complete 
grain refinemen t various temperatures. 

Determine the e f fec t  of pr ior  beta grain s ize  on the equiaxed grain 
s i ze  obtained during alpha annealing. 

( 2 )  

L 

( 3 )  The mechanism f o r  the recrystal l izat ion of the i r regular  shaped 
beta-quenched grains. 

Determine the e f fec t  of cooling r a t e  a f t e r  an alpha anneal on the 
physical and mechanical properties of uranium. 

(4) 

B. Effect of the Alpha Anneal on the Following Properties of Uranium 

(1) Orientation 

(2)  Tensile strength 

(3) Coefficient of thermal expansion 

(4)  Circumferential s t r a i n  as measured by burst  testing. ' ' 



Longi tudina l  
I 

s p l i t t i n g  tendency a s  measured by “Woodsplitter t e s t i n g .  ” 

Hydrogen concentrat ion.  
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Photograph Unclassified 

FIGURE I 

Photomacrograph (3x) of t ranzverse surr’ace of 
a uranium slug machLned from a rcid s a l t  b a t h  
be t a  hea-c w e a i e d  Yor 13 minutes a t  73OoC and 
w i t e r  quenched within 30 secouds a f t e r  removal 
i r o m  t h e  bath. Standard macroetch 

FIGURE 2 

Phc tomacrograph (3x) of t ransverse  surf  ace of 
s lug  i n  r ’ igue  3. a l t e r  aa anneal  a t  64OoC f o r  
2 3  minutes. Note the  much f iner  g r a i n  s i z e  
as a r e s u l t  of t he  anneal. Standard Macroetch 
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FIGiTRE 3 

Fhotomacrogrsph (3x) of t ransverse s i r f a c e  of 
a aranium s l u g  sa1-L bath be t a  heat t r e z t e d  f o r  
13 minutes a t  73OoC and a i r  cooled. Note con- 
t r a s t  i n  g r a i n  s i z e  with Figure 1 caused by 
nuch lower cooling ra te  through b e t a  t o  a lpha 
LransLormation. SLandard macroetch 

Phc Gomacrograph (3x) of t r ansve r se  su r f  ace of  
a uranium slug i n  Figure 3 a f t e r  an anneal a t  
640OC f o r  23 minutes. 
does n o t  cause any refinement of t he  g r a i n  
s t r u c t u r e .  S tandard macroe tch.  

Note t h a t  t he  anneal 
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