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U. S .  Atomic Energy Commission 
Chicago Operations Office 
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Argonne, Illinois 

Attention: Mr. Steven V, White, Director 
Research  Contracts Division 

This document is 
PUBLICLY RELEASABLE 

Authorizing bfficial 
h: 2''z6-4? 

Subject: Contract No. AT( 11 -1) -742 

Gentlemen: 

This informal le t ter  report  i s  the fourth of a se r i e s  of monthly le t ter  
reports  for  the contract  yearp  1 May 1960 to 30 April 1961, describing prog- 
r e s s  made on the r e sea rch  program, "Study of Fac tors  Influencing Ductility 
of Iron-Aluminum Alloys, '' Contract No. AT(ll-1)-742. 

The objective of the program i s  to determine the effect of variations of 
aluminum content, heat treatment,  surface preparation and other metallurgi.cal 
factors  upon the room-temperatures ductility of Fe-A1 alloys. 
containing in  excess of 10% aluminum a r e  characterized by order-disorder  
transformations, heat treatment will provide the means for  evaluating the effect 
of disorder  and varying degrees of order  upon the mechanical propert ies  of 
these alloys, 
possible to improve the room temperature  ductilities of Fe-A1 alloys by suitable 
control of processing variables. 

Since alloys 

With a quantitative knowledge of these effects it may  then be 

It is  estimated that 25% of the proposed r e sea rch  has been completed 
during the first four months of the contract  period. 

Resistivity Measurements 

Curves of resist ivity vs. t ime fo r  isothermally annealed alloys which had 
previously been ordered (Fe3A1) have been reported for  the 13.6- and 13.9- 
Alfenol compositions. 
Alfenol during this report  period, 
comparable to those obtained on the 1 3 . 6 -  and 13.  9- Alfenols. 

These studies have been continued on 35 mi l  thick 16- 
The resul ts ,  summarized in Figure 1, a r e  
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recommendation, or favoring by the United States Government or any 
agency thereof.  The views and opinions of authors expressed herein 
do not necessarily state or reflect those of the United States 
Government or any agency thereof. 



DISCLAIMER 
 
Portions of this document may be illegible in 
electronic image products.  Images are produced 
from the best available original document. 
 



Tensile Property Studies 

Studies designed to correlate  tensile properties with varying degrees of 
long range order  were initiated on 13.9 Alfenol during the past  month, 
thermal resist ivity vs. time curves for a recrystall ized alloy of this composition 
were used a s  a bas i s  for scheduling heat treatment of specimens. An SR-4 s t ra in  
gage, type A-7, was mounted on one surface of each specimen for the purpose of 
obtaining the respective s t r e s s - s t r a in  curves. A 0.1% offset was used for deter-  
mining yield strengths. 

The iso- 

Figure I1 summarizes  the resul ts  obtained on four specimens. Curve (a) 
is the s t r e s s - s t r a in  relationship for a specimen of nearly perfect Fe3 A1 orders  
and curve (d) is that for nearly complete Fe3Al disorder.  
were obtained f rom specimens of intermediate degrees of order ,  (b) being more 
highly ordered than (c). 
Young's Modulus of Elasticity steadily decreases .  
fluxuates radically with decreasing order .  
await fur ther  experimentation. 

Curves (b) and (c) 

It w i l l  be noted that a s  the degree of order  decreases ,  
Yield strength, howevers 

Interpretation of these resu l t s  must 

Future Consider ations 

The fabrication of 13. 9, 16-  Alfenol and Thermenol i s  now in the final 
stages of completion. 
the possibility of micro  cracking during fabrication, is being employed in the 
warm - r olling procedure. 

The tunnel furnace, which was constructed to minimize 

Other studies wi l l  include isothermal resist ivity measurements on Therm- 
enol, continuation of tensile property studies employing SR-4 s t ra in  gages on 
13. 9-  and 16- Alfenol, and development of X-ray diffraction technique fo r  quan- 
titative measurements of degree of long range atomic order .  

Re spectfFlly submitted, 

Graduate Research Assistant 
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Joseph F, Nachman 
Project  Super vis o r  
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16 Alfenol 
(Recrystallized) 

N o .  1 Slow hea t ing  
No. 2 Isothermal - 500°C 
No. 3 Isothermal - 450% 
No. 4 Isothermal - ' 400°C 
N o .  5 Isothermal - 550°C 
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