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INTRODUCTION 
/ 

METALLOGRAPHY OF THORIUM 

DPST-54-56.;1 

Th1.s -is a report on the metallographic techniques for thorium • 
.z!l~·fse. ,techniques are the result of a short range program under
··.fYa]{f?~ by the Savannah River Laboratory in anticipation of the 

.~Eil 6T~ this target metal in the Savannah River Reactors. 
T \,.~ I' ' 

"'-~ -~ri:~y the CooperatiVItl·,Gommittee for Thorium Metallography 
~a',.f.ormed to develop suitable metallographic procedures. 
Tw~~mbers of this Committ~e have submitted their best 
develbpment to date and~m~~~g~aphs of the resulting surfaces 
are presented herein for omparison. 

. ··~:, Z;~ '~ 

The metal used in thta,~r.~~~a. ~as ~de by the Ames process. 
A section of a 3-l/2 {n~~~m er/ingot was hot rolled to . 
l/4 inch plate and de"§.lj, a.tmealed./ After annealing, the plate 
was cold rolled to 5%,i."e·~e'tion ;:in area. The D.P .H. micro
hardness for the dead·annealed 1plate was 75.6 and· 86.1 for the 
cold rolled plate. ··.· ''· · · 
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SUMMARY 

The Savannah River Laboratory techniques produce very good as
polished surfaces for inclusion studies, and etched surfaces for 
grain studies. Both as-polished and etched surfaces are superior 
to those produced by the other techniques published to date. 

Procedure 

The specimen is usually mounted in bakelite and a hole is drilled 
through the back of the mount for contact in electroetching. 

I. Grinding 

A. Rotating_ laps with water as a lubricant 

1. 120 grit paper 
2, 240 grit paper 
3. 400 grit paper 

B. Stationary Laps 

1. nOO grit paper with water as lubricant 
2. 4/0 ~mery paper with filtered kerosene as 

the lubricant 

II. Polishing 

A. All polishing is done on rotating laps covered with 
microcloth, 

1. Levigated alumina, 15 micron, with filtered kero
sene as the lubricant. 

2, Alumina # 2, .5 micron, with the water in the 
commercial paste made 0.78"M with HN03 and 0.025 
M with calcium nitrate hydrate, 

III. Electroetching 

Electrolyte: 

Cathode: 

Anode: 

Voltage Density: 

Current Density: 

Time: 

1~25 M 
0.55 M 

Stainless steel with face parallel 
to anode 

Sample 

32 V/in? 

2.4 amp/in? 

3 seconds 
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'" Procedure (Continued) 

The etch leaves a brown-black coating of thorium oxide on the 
surface. This is taken off by a repolish on a rotating lap 
with commercial alumina #2 paste. 

DISCUSSION 

As-polished surfaces by the Savannah River Laboratory metallog
raphy technique are almost scratch free with both metallic and non
metallic inclusions retained intact and flat. In addition, it 
is possible to pick out grain boundary precipitate (when pre
sent):and other phases. 

Moving the sample counter-clockwise to the rotation of the lap 
tends.to round off the edges of the inciusions. To avoid rounding 
off the edges of the fnclusions a slow radial motion of the sample 
is used with geriodic li,fting off the lap, at which .time the sample 
is rotated 90 • · : 

To assure uniform results using the electroetch, it is necessary 
that the electrolyte be agitated while the sample is being 
electroetched. This agitation can be d9ne with a magnetic stirrer. 

To make certain that the stainless steel cathode is· not passi
vated; it should be rinsed in L:l HCl or have an electric current 
passed through the electrolyte before attempting to electro-
etch the sample. 

The current density is governed by the distance between the anode 
and the cathode. The distance used is generally 5/8 inch. 

With a light etch, it is possible to outline the grain boundaries 
as distinct from th~ gr.ain boundary precipitate. 

With the standard etch-repolish technique, grain boundaries are 
outlined and there is also complete retention of both metallic 
and non-metallic inclusions. 

WEJ:RPM:rb 
Attachments 
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Figure 1 . Neg. # 2381 500X 

-
As-Polished 

Dead-Annealed Thorium 
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Figure 2 . Neg. # 2333 500X 

As-Polished 
5% Cold-Worked Thorium 
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Figure 3. Neg . # 2659 500X 

Figure 4 . 

1.25 M HNO~; 0.55 M HF 
Dead-Annealed Thorium 
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Neg. # 2534 50 0X 

1 . 25 M HN03; 0 . 55 M HF 
5~ Cold-Worked Thorium 
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RESULTS OF BMI METALLOGRAPHIC TECHNIQUE 
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Figure 5 . Neg. # 2326 

As-Polished 
5% Cold-Worked Thorium 

Figure 6 . Neg. # 2385 

0 . 95 M HCl04, 15.9 M CH3COOH 
5% Cold-Worked Thorium 
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RESULTS OF FMPC NLO METALLOGRAPHIC TECHNIQUE 

• • 

Figure 7. Neg. # 2779 50 0X 

As-Polished 
5~ Cold-Worked Thorium 
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Figure 8 . Neg. # 2386 500X 

1.15 M HC104; 15.56 M CH3COOH 
5~ Cold-Worked Thorium 
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