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PROPERTY EVALUATION OF PLUTONIUM SHEET USED IN
CAPACITCR DISCHARGE STUDIES

INTRODUCTION

At the request of the Iewrence Radiation Ieboratory, four plutonium strips

0.050 inches thick, 0.50 inches in width and 6 inches in length have been examined
by metallographic, chemical, X-ray, density and dilatometric methods. The date
obtained will help calibrate high energy electrical discharge equipment used to
raplidly heat plutonium.

EXPERIMENTAL FPROCEDURE

Figure 1 illustrates how the strips were sectioned and sampled for property
determinetions. Metallography samples were mounted in catalyzed Thalco polyester
resin. Grinding and polishing was done on silicon carbide papers and syntron
vibratory polishers. Electropolishing and electroetching was done in a solution

of 20 parts tetraphosphoric acid, 30 parts water and 50 parts 2-ethoxyethanol.

A saemple from each strip was analyzed spectrochemically. The densities of the strips
were determined using a fluild displacement technique. The X-ray diffraction patterns
were Obtained using a conventional North American Phillips X-ray spectrometer with a
Gelger Mueller tube attachment. The expansion properties were determined using a
quartz tube dilatometer with a L.V.D.T. transducer to indicate length changes.

Figure 2 shows how the strips were supported in the verticel tube vacuum dilatometer.

DISCUSSION AND RESULTS

Metallographic examination indicated that the strips had been cut from rolled sheet.
The long axis (lenérbh) of the strip was perpendicular to the rolling direction.
Microcracks or voids and inclusions were evident in the microstructure, Figures 3;
4k, and 5. The inclusions were identified as being principally iron eutectic and
nitrides. The small black elongated inclusions are the iron eutectic. The larger
more equiaxed inclusions are nitrides. A typical grain structure is illustrated

in Figure 6. The strips had an extremely small grain size.

The strips were of moderate purity as indicated by the chemical analyses and
density data, Teble I. The principal contaminants being Fe, Cr, Ni and C.
X-ray diffraction patterns showed only alphe phase.
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The expansion propertles were measured perpendicular to the rolling direction.
Expension curves of two specimens from different strips are shown in Figure T and
are essentially the same. Table II contains the average coefficients of expansion
over the 100 degree temperature range. Essentially no effect of rolling upon
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Chemicel Anmlysis
Metallography
Sample

\ Rolling Direction

Figure 1
SAMPLING PROCEDURE FOR PLUTONIUM CAPACITOR DISCHARGE STRIPS
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Quartz Tube

: Quartz Actuating Rod
Cr-Al Thermocouple
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DILATOMETER SUFPORT ASSEMBLY FOR MEASURING
EXPANSION OF PLUTONIUM STRIPS
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Microcrack or void in plutonium
strip. Rolling Direction .
As-polished. 150 X.

Figure 3

Nitride inclusions in plutonium
strips. PFPhotograph of area &across
width of strip. ZElectro-etched
for 2 sec., bright field. 250 X.

Figure 5
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Pu_Fe eutectic and nitride inclusions
(e top of photo micrograph) in
plutonium strips. Rolling direction —>.
Electro-etched for 2 sec., bright field.
250 X.

Flgure 4

Electro-polished plutonium strip.
Polarized illumination. 150 X.
Grain size, approx. 0.007 mm.

Figure 6

*




HW-T801T

|y
&5
S
sy
..u:aL
S

g%
139
a5
14
186
0§
81
g

1-% 9-01X UOTSUBAXY JO .%Hmow.

00T - Oe
06 - 02
og - O
oL - o2
09 - 02
0s - 02
of - 02
0of - 02

5o TRy ER LN Y

0,00T = 02
WOHZ SITYLS WAINOLLNIA J0 NOISNVIXH J0 SINSIDIALHOD TOVHEAY
II TIEVL
usy) S§8¥f =
oeh 0 022 0 Go€ 0 494 0
0T ug 2 ug, e ug 2 ug
05 TS 02 T8 02 TS 0e T8,
S ad - oe ad 0t ad 01T ol
004 TN 002 ™ 008 ™ 002 ™
0S BN o2 BN 0$ BN 02 =
62 W 0s uR 0S uW 04 uW
4 oW - O T O T oW
62 BN 0T N oS o 0S 3N
606 ad 299 od 061 o 029 ad
08 ny 0$ np 08 np 0. W
052 I9 002 0 00$ I0 002" IO
&1 8D &1 ) (%1 ) o1 %
g1 T - Td - T - Td
v v &1 v 02 v
64 6T 8y i 61 3y . o'6T o2 8y 61° 61 I 3y
20/8 Wd Juowelw 20/8 Wid juewerd o0/ Wd Juemerd °5/F wWid juoword
Ay Tsusq Ay psusq - . fAy1susqg £y TsUSq
0T [49) €0 TO

HHET=0~60=-Q PUR *4ET-D-0T-Q ‘#hET=0=T0~Q ‘HHET-0-£0-Q

SdTYLS WRINOLATI 40 VIVA ALISNAQ ANV SISXTVNV TVOTWEHO-OULIHAIS

I

TIGVEL -

e S,

I i
Lty



-9 - HW-T7801T

Figure T

EXPANSION CURVE OF ALPHA PILUTONIUM
CAPACITOR DISCHARGE SIABS
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