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Dear Dr. Harringtong

During your visit to Natimal Research Corporatim on July 16,
1948, you requested that we submit a proposal for preparing 12 ingots of
x-matal to be used in the study of casting technigues. Uie propose the
following progran:

Purpose of Viorx

Twelve 25-pound ingots ars to be
prepared by vaouun melting and casting of
charge material supplied by Mallinclrodt
Chemical Works for the purpose of determin-
ing the effects of variation in operating
pressure on yield, purity, and certain prop-
erties. In addition to the ingots, National
Research will deliver all scrap and remnants
along with & material balance and will fur-
nish metallographic and gas analysis data.

Apparatus to Be Used

Natimal Research will modify an
existing resserch vacuum melting furnace with - et
respect to pumping and gauzing systems, me=- :
chanical hendling assemblies, and mold. In
order that any question as to quality of the
refractories may be eliminated, Mallinckrogdt
Chamical Woris will furnish a erucible, stop-
per rod, pouring tube, and mold o the re-
quired dimensions,

Experimental Technique

The main purpose in this work has
been stated to be the determination of the
effect of pressure o the product. Every ef=-
fort will be taken, therefore, to fix the tem-
rereture and time of sosk for all melts. Since
there is & secondary question as to the effect
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of pressure om charge material of varying
initiel quality, the derby sectims to be
used for melt charges will be selscted with
such an evaluation in mind. Three melts are
to be made at each of four pressures. Il a
single charge consists of & quarter sectiom
of a dorby, then a single darby will furnish
melts at all four pressures. Two more dor-
bies will be similarly used as charge com-
ponents at four different pressures, If
these three derbies 'are selected by Malline~
krodt Chemical Works as representative of
quality variation, the most complete use of
data will appear to0 have besn made.

Each melt will be made in accord-
ance with established practico as Yo tempora-
ture and soak, with the pressure during the
molten phase to be varied by means of a cone
trolled rate of leak in the furnsace tank
above the melt. The four pressures ars to
be wniformly spaced betwesn the lowest con-
sistently attainabls pressure and 100 microns.
The melts will be poured into a 2 inch diam-
eter graphite ingot meld to be cooled at the
bottom end insulatsd at the top. Allowance
hes beon made in estimating costs for a reason=-
able number of exploratory and wnsuccessful
nelts,

A complete material balance will be
maintained for each charge. It will include
al)l scrap in any form, including residue and
cubting scrap., The different forms of scrap
are to be stored in separate containers,

Data to Be Reported

Noational Research Corporatiom will
furnish complete melt data, to include tem-
perature and pressure curves.

Each ingot will be cut according to
the sketch made by Dr. Harrington end Mr. Oppold,
with observunce of standard cutting practice for
the material, From the slices thus taken, sam-
ples will bs taken for metallographlc examing-
tion and vacuum fusion gas analysis for oxygen,
nitrogen, hydrogen, and carbon. Metallographic
and analytical reports will be made.

The remaining ingots, together with all
forms of serap, will bs delivered to Kallinckrodt
Chemieal Works for final testing,
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Cost _c_zf‘_ Work

For undertaking this work end sup-
plying ingots and technical information as
dascribad above, wa have dotermined a price of
450 per ingot an the following basisg

Yaterials and Equipment Modificatim $1,650

Labor, to include the services of a 1,500
furnace operator, metallurgist,
metallographer, and analyst.

Ovarhead at 150% of Lebor 2,250
Total for 12 Satisfactory Ingots $5,400

We ars eager to assist you by undertaking this work and shall
look forward to receiving your order. .

Very truly yours,

NATIONAL RESEARCH CORPORATICH

Sed,
Robert A, Stauflfer
Assistant Director of Research
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