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nays :1111? 15C Fuel ::apule impact Test

14f; Letter, A. J. Clark, Jr., Sandia Corp., to
Lt. Cal. W. K. tern, :RD, dtd Apr. 23, 19004,
eubject, ?looting Leport and ?ropoeed Test
Ylan for :AA? 134

Thirteen eNAii L5C fuel capeulee furniehed by iuclear ?rocuct: Division
of the Hinneaota Aining and Nanufacturina Company have been impacted.
Liz of the capsules ruptured when impacted at 201 to 205 ipo (teat per
oecond). The critical capsule attitudes were 45 0 on the fuel end and
.isle-ore. The remeining seven capsulee impacted at 252 to 305 fps end-
on (both fuel and void eada; and 45° on the void end did not rupture.
The results are tabulated in figure 1 end plotted in Eigure 2.

The eandie eorporation wail:gate cf the temperature and velocity of en
unprotected capaule released from 10,000 feet 	 shown in Figure 3.
The temperaturee of four points in the capaule (three in the outer
capaute end one at the center of the fuel), the eepeule velocity, and
capsule altitude are plotted vs time from release.

The test velocity for the initial impact at each attitude was approzimetely
.. 355 fps (125 per cent of sea level terminal velocity) and the capsule
teeperature was approximately 724 0E (terminal temperature plus 50 1,1, ) any
epecified in the referenced meeting report and teat plan.

Each capsule wee ucisbed and leak checked ueing both. Ladino and acetone
before impact. After impact the capeules sere cleened, weighed, leek
tested with acetone, and weighed again. The volume of acetone absorbed
wee then calculated. The leak check data i3 tabulated in Figure 4. The
eat sated void volumes of the capsules are ehown in Figure 5.
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Lt. Col. W. K. Kern 	 .2.

Coaparlson of the data in Figures 4 and 5 indicate* that for capsule
numbers 37, 40, 42, 44, 45, and 30 both the inner end outer capsules
ruptured. The acetone absorbed by capsule 49 indicates a rupture of
the outer capsule only. B44612114 of the possible deforamtion of the
.seer cepsule in a 11140AST which would increase the void volume between
the inner and outer cepsules or the possibility of the fuel simulent
obstructing a break in the inner capsule, the leak tests are not
conclusive evidence of the degree of rupture. Additional evaluation
involving sectioning of the espaules and/or separation of the outer
ceramist from the intact inner capsules and leek checking the inner
capsule is recommended.

?hotegrapha of each capsule taken after impact are included on pages
S- 20.

The capsules have been returned to the 3H Company for their evaluation.
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NUMBER
.

.. 	 CA PSULE 	 WEIGHT 	 IN GRAMS ACETONE"
, -TEM R

k. . 	 . f'jr- 	,

,
OACEToNC
AB SORBED •

I N ?
TEST CAPSULE BEFORE

IMPACT
AFTER
IMPACT

AFTER
SOAK •

CHANGE
. 	 ,

. 	 II '37 44.7182 44.6 364 45:71/- 3S- 1.107/ 68 .08545"

- 	 2. 38 45 lo ly- 45".093,5- 4.5: 0 937 .0002 • . 61 •
. 	 13 40 44.9485 44. 94-9 1 45".155-3- •204 63 .01.793

8 41 44.97 91 44.9 785" 4-4. 9785- .0000 61 .

. 	 5 	 . 42. 44. 92.41 4-4. 8 .5-/0 46-.0330 .182.0 68 .01405

7 4.3 45"".233 75" 45. 2.35-6 45.2357 .0001 61 . 	 .

. 	 3 44 44.812.0 44.8113 44.9786 .1673 68 .01291.

12 4-5. 45.1427 45.1421 453835 .2414 6'3 .01863 ,

6 46 45: 1641 457.1634- 4.5.16 34 .0000 62

4 ' 	 47 4-4. 9 6 6 9 44. 9 670 44. 96 7/ .0001 	 . 61
10. 49 44.7237 44. 6501 44.7783 3282 63 .009895

9. - SO 45.0687 45.3031 46.0451 .7420 68 .0573 	 •

1 54- 4-4.6973 44.6966 4 4.6 967 .0001 61

O SP EC IFI C GRAVITY OF ACE TONE A SS UMED CONSTANT AT •79 FOR ALL
TEMPERATURES 	

111161661i614NCLASSIFIED W. J. D 7124/If
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g St ima 	 v o)'d vohime 6eecal 	 inner and outer
capsule (c2b6) . c.,	 n c.f.) cs) 

a. Max. 	 0. 01/68 I

b• Min. 0.0072.811 

gst;in e 	 vo u rr c O 	 n	 C ap side. 	 \A/(t/Acid"-
ncilc,․)

O. 11.5-3
0.1138
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