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DISCLAIMER

This report was prepared as an account of work sponsored
by an agency of the United States Government. Neither the
United States Government nor any agency thereof, nor any
of their employees, make any warranty, express or implied,
or assumes any legal liability or responsibility for the
accuracy, completeness, or usefulness of any information,
apparatus, product, or process disclosed, or represents that
its use would not infringe privately owned rights. Reference
herein to any specific commercial product, process, or
service by trade name, trademark, manufacturer, or
otherwise does not necessarily constitute or imply its
endorsement, recommendation, or favoring by the United
States Government or any agency thereof. The views and
opinions of authors expressed herein do not necessarily
state or reflect those of the United States Government or
any agency thereof.
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® SERVICE OF REDUCTION BOMBS, PLUTONIUM PURIFICATION
AND FABRICATION 234-5 BUILDING

References: 1. HW-25042, Service of Reduction Bombs, Plutonium
Purification and Fabrication, 234-5 Building,
July 16, 1952.

2. Draving Fo. H-2-15284, April 1, 1952.

This letter will coufirm discussion of July 28 on the service life of reduction
bombs in elsboration of refersnce 1.

The relation between life 4; rupturs under steady state conditions and 1life to
rupture under cyclic heating and loading has not been well established. A limited
amount of ezperimental data indicats thal eyclic heating increases creep rates and,
it may be inferred, decreases 1ife to rupture. Since no good conversion factor
exists a simplifying assumption will be used that the cumulative time at maximum
temperature and maximum stress during cyclic heating and loading is equivalent to
the same time at constant temperatwsrs and stress. This assumption is a first
approximation sufficiently accurate for a small number of cycles and relatively
short total time. The available data show that the maximum time at maximum
temperature during a single reduction is not more than ten minutes. Therefore,
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The carbon ateel used in the present reduction bouwb, (ref. 2), has an average life
to rupture of two hours at 750°C and 4400 pai. This time is equivalent to 12
reductions. For a normwal roduction, in which the intermal pressure dosa not exceed
100 paig, the maximum calculated hoop atress iz 720 pai and a »upturs strength of
LL00 psi is tharefore equiralent to a dssign factor of £00 per cent. For an
abnormal reduction, where the pressure is 450 psig, the design factor is 135 per
cent. In view of the fact that the extreme service pressure of 450 psig has been
measursd only on reduction of off-standard material, it is felt that the present
boudb can safely be used provided each bomd is used for no mors ithan 12 reductions
and is not used for reduction of sweepings or off-standard material. It is recome
mended bowaver that carbon steel be discontinued as soon as practicable in favor
of highesr strength, longer life material. Specifically it ig recommended that
reduction bombs, (ref. 2), be made of material conforming to ASTM Specification
A-158, Grade TP5a. Bombs of this material will have a useful life of six hours
(equivalent to 36 reductions) at a stress of 6500 psi. This stress is 200 per

cent of the calculated maximum hoop stress of 3250 psi which ias obtailned under an
internal pressure of 450 psig.

HW-25205

Bombs fabricated by welding of Grade TPSa steel should be preheated to 7T50°F,
maintained above 650°F during weiding, transferred without cooling to a furnace
and post heated at 1600°F for 1/2 hour, then furnace cooled. Type E502-15
American Welding Society classilication welding electrode should be used. o
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