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PURPOSE OF TRIP: To observe the extrusion of 8 BATH powder compacts to 2 - l / 2 - i n c h bar 
per P .O. 59-FZL-22836-M (NERVA) 

SUMMARY: 

The 8 bi l lets were extruded as cal led for In the P. O . Judging from visual inspection of 
the product, results were similar to those of previous extrusion runs. The first bar extruded 
was very badly "p ine-coned" and had no usable portions; in previous runs, the first bar was 
also very poor. In ihls case I t is thought that the extrusion speed was too low. For the next 
bar, the speed was Increased, and there was l i t t le pine cone at the nose end of the bar, but 
bl istering occurred near the ta i l end. The extrusion speed was gradually reduced In succeeding 
extrusions, and a reduction in blistering was noted, but this was accompanied by Increasing 
length of pine cone at the nose end. The cause of bl istering is not known, but ALCOA 
personnel stated that on other aluminum al loy extrusions, bl istering (somewhat different In 
appearance) was associated wi th the use of a grease lubricant In the die and in such cases i t 
appeared near the ta i l end of the extrusion. Grease is used wi th the BATH because of severe 
ga l l ing tendency of the BATH as It passes through the die. Another possibil i ty to be considered 
is that high extrusion speed causes temperature rise in the b i l l e t unt i l i t is suff ic ient ly over
heated to cause some hydrogen to be released from the TIH^. There is some evidence to 
indicate that this is un l ike ly , but further examination w i l l be made of these blisters (which have 
also been observed previously in BATH extrusions). 

The surface of sound portions of the bars showed an apparently superficial crazing, which 
ALCOA said they have observed in other aluminum extrusions when the speed was too high. 
This has been seen in some BATH extruded previously. 

Except for the variat ion in extrusion speed noted above, a l l material and conditions were 
nominally Identical for the 8 bi l lets. Data records obtained w i l l be supplied by ALCOA. 
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On the basis of what has been observed so far. I t Is recommended that in future runs, an 
attempt to improve the y ie ld of sound material should be made by (1) extruding longer bi l lets 
(20" Insiead of 12"); (2) i ry ing a non-grease (dry) lubricant in the die; and (3) reducing the 
extrusion speed after the first few feet have been extruded and sound material Is emerging, 
so that temperature rise w i l l be minimized. 

i t is also recommended that WANL PDS 30259 be revised to a l low at least a l / 8 - I n c h 
radial clearance between the b i l l e t and the die l iner (both cold), at least for bi l lets of this 
size (11"). (It might be further noted ihat ihe density requirement for the powder compacts 
appears to be too high, i . e. . It Is not consonant wi th the required conditions of pressing and 
composition. 

The ALCOA Lafayette contact for this work was Frank Doherty (317-447-4141 - ext. 347). 
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