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Heutron Phyeics Divisicn Ahnua.l Report, 1960

inltiplication Experiments with Bare and Reflected g3 4% U235
Enriched Ura.mum ¥etal Slabs.

John T. Mibhalczo and J. J. Lynn

A seriea of experiments to determ.iner the critical thickness of slabs
of uranium metal hsﬁ’e been campleted. The uranivm metal was enriched to
95.4% in SIS and nad a density of 337 g/eec. The effect of Plexiglas
as & reflector was determined and a limited mmber of systems with

beryllivm and graphite reflectors were studied.

The uranium metal was assembled on the horizontal "split table
facility" of the ORNL Critical Experiments Laboratory. A smaller spring

loeded aluminum table was mounted on the moveble half of the asseubly

mechanism. This tgble was air cocked and held in position by a magnet.

A total of 342 kg of machined metal pieces was available for these experi- .

mnts 2

The neubron aourcé used In the. expériments wes & Po=Be source with
a strength of 107 neutrons, sec. Three BF3 gas filled counters placed

in position about the arrays were used to measure the multiplication,

The' cr:’.iical mss of urgnium as a function of slsb gecmetry is
givex_z' in Fig. 1 and Teble I for t.he unrefiected and Plexiglas reflected
neriﬁents,‘, These data indicate that the extrapolated critical thickness
1 'infi'ni‘be siab of uraniﬁm is 2.4 in. and 0.6 in. for the unreflected

G. Plexiglas reflected slab. respec’c. vely.




Pable 1. Txtrapolated Critical Thickness and Critical Mass of Slabs of 93.4% U237
Enriched Uranium Metal Reflected with Plexiglas

Slab Dimensions Plexigles Ixtrapolated Percent of Extrapolated
(in.)2 Reflector Thickness Critical Thickness Extrapolated Critical Thickness

(in.) (in.) Critical Mass Assambled

5% 5 0 9.13 T70.2 o7
1 b 96 38.0 96

2 3.7 28.h 98

6 3.05 23,4 a8

8 x 10 0 3. Th 91.8 97
1 2.64 64.8 ‘ 95

2 1.89 hé b 93

3 1.63 40,0 92

h 1.55 38.0 97

6 1.53 37.5 98

10 x.10 0 3.%2 101.8 : 98
1 2,32 70.2 97

2 1.72 52,8 93

15 x 15 0 2.87 198.0 9%
1 1.92 152.5 g7

2 1.35 93.2 _ 9

6 0,95 65.6 . o2

20 x 10 0 2.72 38h,0 o2
20 x 20 1 1.79 220.0 98
6 0.80 R oy

1 1.77 . 326,0 R

6 0.71 _ 136.1 gl -
0 2.4 - .
6 0.681 - -

A,




A

A slsb with area 8 x 10 in.” was reflected with graphite. The
results of these experiments are shown in Teble 2. The extrapolated
critical thickness and critical mass of a 5 x5 in.? slab reflected with

£
12 in. of beryllium is 1.% in. and 10.7€ kg of uranium.

Table 2. Extrapolated Critical Thickness and Critical Mass of Slabs
of 95.5%% U235 Enriched Ursnium Reflected with Graphite

. Graphite Extrapolated Extrapolated Percent of

Slzb - Reflector Critical - Critical Extrapolated

Dimension Thickness . Thickness - Mass Critical Thickness
(in.) {in.) (in.) (kg of U) Agaembled

8 =x 10 1.43 2.52 " 61.8 oh

8 x 10 2.87 2.11_ 51.8 g5

8 x 10 5.75 1.65 L0.5 91

&z 10 12.0. : 1.32 324 95
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