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Dear Professor Soderbergt

I am submitting herewlth the Third Progress Report of the
Metallurgical Advisory Board. This report summarizes all
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Research and Development Board,

Very truly yours,

Gt ek

Robert F. Mehl, Chalirman

M iccossion For
NT1S GRA&I

. IC TAB
' {qui nounced i Metallurgical Advisory Board
Justification —m—

l By
| Dis 4ribution/ s
| Asotlability 'Codes._
| Avail and/or
4451 | Spozeial

s o i | JNGLASSIFIED

diatribution ls unlimited, .




Wit ASSH \kb
L Y

The Me*allurgicrl Advisory Roard, through the Netional Reseerch Couucil,
is distributing this Progress Report. to those agencies and individuels who have
contributed to, or who will be concerned with the subject matter. This report
is a report under Contract DA-/9-025-sc-83 between the Departmeni of Deferse
and the National Research Council, which was negotiated at the request of thae
Research and Development Board,
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SUMMARY . N
ES TN :

The Iletallurgical Advisory Board, opefating under a contract between the
Department of Defense and the National Academy of Sciences ,' has received
formal assignments from the Chairman, Research and 'Development Board, to

conduct studies and to prepare technical reports on the following subjects:

Cobalt |  Yigh Temperature Materials:
Columbium, Naval Armor,

Manganese ; ' Naval Guns,

Molybdenum Naval Veh:.cles J

Nickel, Electro~Processes for lMachining
Tantalum ' and Grinding
Titanium-Zirconium Permanent - Magnet Materials,
Tungsten Germanium ,

Substitution of Alloying Berylln.um cAand

Elements in Engineering Steel s, ; Powder Metallurgy
Free Machining Steels, Ny /

The purpose of these reports is to advise the Research and Development
3Joard with respect to the technical problems involved in the production, use
and conservation of metals and alloys and when desirable, to suggest the
type of research programs and projects which appear necessary to the defense
effort. o ' S

Formal interim reports dealing with columbium, tungsten, titanium, boron
steels, availability of boron additives, (substitution of alloying elements
in engineering steels) and high temperature materials have been distributed.
Additional reports on cobalt, tantalum, nickel supplies, manganese supplies,
free machining steels, and naval components will be ready for distribution
before the end of the year.

Excellent working arrangements have been developed with the many civilian
and military agencies concerned with metals, With the cooperation of these
agencies, studies have been made to determine realistic balances between
supplies and requirements for metals nct only under current counditions but

also under full mobilization. These base line estimates are essential to

gound recommendations for future research and development programs,
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SUMMARY (Continued)

Early in its program; the Metallurgical Advisory Board :.recognized the
necessity for including consideration of non-metallic minerals and marginal
ore3s in its studies. After much discussion with the several agencies
immediately concerned, a contract between the Bureau of liines and the
National Academy of Sciences has been executed which will make it 'possiblé
for the Metallurgical Advisofy Board to extend its work into the broad field
of minerals as well as metals. An expansion of the Board and of the
technical staff will be required for this. It is anticipated that the
reorganization of the Méﬁallurgical Advisory Board will be completed during

the fourth quarter of this year,
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Section I
The Metallurgical Advisory Board, which was formally organized

on February 7, 1951, 1s providing advisory services on twenty-one service projects.,

The general scope of the fleld >f activity 1s indicated in the following statement

in the contract between the Department of Defense and the National Acedemy of

Sciences,

1.2

"The Contractor shall, at the written reocuest of the
Chairman of the Research and Development Board, Department
of' Defense, conduct studies, surveys, make critical analyses,
and prepare and furnish to the Chairman advisory and
technical reports, with respect to the entire field of
metallurpeical research, including the vlanning phases
thereof; and shall, in addition, perform such other

services as may be agreed upon in writing, from time to

time, by the Chalrman of the Research and Development

Board and the President of the Contractor.”

This progress report summarizes the status of' each existing

project and the personnel assoclated with the Metallurgical Advisory Board,

staff, panels and committees, A 1ist of the members of the Metallurgical

Advisory Board and rersonnel of the technical staff is attached herewith,

Personnel associated with panels and committees are shown in Appendix I, .
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Section 2
In this sec*ion, all authorized projects are tabulated and their status

sumnarized,

2.1  Titanjum-Zircopium
211  Anthorization
Letter from Chairmen of the Research and Development Board to
the National Academy of Sciences, Serial No, R,D,B, 245/16, dafed January 12, 1951,
This letter states in part:
"Until rreliminary investipations and recommendations have
been sumbitted by the Metallurgical Advisory Committee, it will be
assumed the most important items of attack presently concern heat

resistant raterials for temperature service and relief for critical
materials in short supply such as =~ ’

' "Columbium ‘ Molybdenum
Tantalum Tungsten
Cobalt R Beryllium
Titanium Cadmium"

In the field of zirconium the project was authorized as follows,
Letter from the Chairman of the Research end Development Board to the National
Academy of Sciences, Serial No, R.D.B, 201/1, dated March 14, 1951, This letter
states as follows: .
"At the sugpestion of Dr, L, R, Hafstad, Chief Reactor
Division, Atomic Energy Commission, and with the concurrence of
Captain Rickover, Navy Bureau of Ships, it 1s requested that the
Metallurgical Advisory Board undertake a study of the research and
Jevelopment problems involved in the production and use of metallic
girconium,

' “"There 18 an urpent interest in this metal in the Armed
Services and the Atomic Energy Commission,”

Titanium and zirconium involve many similar problems and, there-
fore, fequiré in rart identical membership on the panel, For coﬁvenience, this
panel while 1isted as a single unit, operates through titanium and zdrconium
sections, which have meetings at different times,

RESTRICTED



-7 RESTRICTED
21.2  Persomnel |
The two sections of the panel were named and approved by the

National Aoademy of Seciences, with membership and 1iaison representatj.Ves listed
in Appendix I, In addition? staff members from the Metallurglcal Advisory Board
in this fleld include Mr, W, E, Mahin, Project Director and Consultant, and

Mr, J, R, Long and Dr, Julian Glasser, Staff Metallurgists, A special sub-panel on
Baslc Research in the Field of Extractive Metallurgy in Titenium was selected, and

a list of the members is included in Appendix I,

1.3  Meetingg
Meetings of the titanium section of the Titanium-Zirconium

Penel have been held Mey 18, June 22 and November 30, Meetings of the Sub-panel
on Basic Research in the Field of Extractive Metallurgy were held on September 4,
September 20 and October 2/, .1951' Minutes of these meetings are available, No
meetings have been held to date of the zirconium section of the Titanium-
Zimonium Panel, |
2.l.4  Erogresg

The first report of the panel MAB—Z-M dated July 13, 1951,
the first summary report of the panel, MAB-3-M dated July 13, 1951, both premred
by the titanium sectlon, have been forwarded to the Research and Develoment
Board and distributed, These reports deal with estimates of the total require-
ments for titanium mede by the armed services and contain a series of ' recommen-
dations relating to basic research on extractive metallurgy, an estimated target
goal for p&'oducfion, and a proposed program for extensive pilot plant development,
. T};gse recommendations have been considered by the Research and Development Board,
Action is being taken to implement all of the recommendations through the appro-

priate agenciles,
RESTRICTED
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The Sub-Panel on Basic Research has prepared a special rerort
1isting possible research projects and laboratories which will be furnished to
the Research and Development Board as a supplement to the original recommendation

of the panel for a basic research program,

RESTRICTED -
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2,2 Substitution of Alloying Elements'ih Engineering Steels

2.2:1 Authorization

7 'letter from Chairman of the/Rebesrch and. Devélopment Board to the

National Academy of Stiefices:datett Aordl 2L, 1951:-!This'letter states::

bt

eitere s g T understandt it,” theiproposed survey of .critical’ alloy .
sabat:q.tutlone in heat treated steels has been suggested by lire Je B.

Johnson of the Air Force, and it has been- endorsed by’ thé Navy, as well = .-~

as the steelmaling and the steel consuming industries, The boron
treated steels uppear to show real promise for the conservation of the
critical alloy elements such as chromium, molybdenum and nickel which
are used extensively in the manufacture of such end items as military
vehicles, guns, tanks, ship armor, and engine parts., Conservation of
these critical elements is of very real importance to our over-all
defense progran, Wille the use of boron treated steels as substitutes
for certain of the engineering alloy steels has been demonstrated,
their use should be extended as rapidly as possible and at the same
time other means for accoiplishing the same result should be
investigated,

"As requested by the terms of the Contract No, DA=L9-~025-
sc=83 between the National Acadeny of Sciences and the Signal Corps,
I am pleased to request formally that the National Academy of Sciences,
through the Metallurgical Advisory Board, undertake a survey of critical
alloy substitutions in heat treating steels as a special assignment,
I understand that you antic:.p ate completing the survey prior to
June 15, 1951, I hope it is possible,"

Note: Additional lisA.B. efforts relating to substitutions of alloying
elements are covered under Item 2413 of this report entitled "Naval
Components™,

20262 Personnel

A special subcormittee was formed to consider the availability of
boron additives. A list of the members of this subcommittee is attached in
Appendix I,

2423 Heetings

Meetings of the Panel have been held June L and October 26, 1951
and a meeting of a special Subcommittee on Boron Availability was held July 9,
1951, lMinutes of these meetings are available.
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2.2.4  Erogresg
A report, MAB.,-M, dated July 16, 1951, coverinp the, use of 'boron steels
was submitted to the National Academy of Sciences -and was released for publication
by the Research and Develorment Board as an insert in the August issge of "Mutals
Progress", Journal of the American Soclety for Metals, Cories of the revort.
have been distributed.
The report of the Subcommittee on Avallability of Boron Agisditives o
MAB-6-M, dated September 1, 1951, has been distributed to members of the Sub-
committee and of the Boron Panel for comment, The Panel has called attention
to the shortages of alloying elements to a number of assoclations including
the steel fonnders , the producers of large forgings the railroad industry and re-
lated groups, '
| A draft of a report recommending a series of research projects has been
reviewed by the Panel and will be distributed in the near future,
| The Panel has agreed to undertake a study of rare earth additions to
steel, and to act as the reviewing panel for reports prepared on Naval guns,

.

Naval armor and "laval components.

RESTRICTED
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2.3  Manganese
2.3.1 Authorization

Letter from the Chairman of the Research and Develoyment Board tothe
National Academy of Sciences dated June 5, 1951, This letter states the problem
as follows: > - 2 o
"In accordance with Contract No, DA [9-025-sc-83 between the ... . :
National Acodemy of Sciences end the Departiment of the Army, 1t is
-+ formally reduested that the Motullureical Advisory Board initiate
studies of':
e

"3, the general problem of the conservetion of manganese,

3363 MM

"The use of manpanese x  x as (an) alloying element (s) is an impor-
tant part of the general study of this element but this use cannot be
separated irom the broad nroblem of conservation and substitution."

232 Persomel
A panel was named am;la.pr\rov.ed by the Natiﬁnal Academy of Sciences
with' membership as attacl;ed in Appendix i. Dr. C, H, Herty, Jr, is Chairman of the
panel and Dr, D, L, McBride, S't.aff Metal]uré‘.lst, has been named to assist in

coordinating this activity,

3.3 ng&ingg
The first meeting of the Manganese Panel was held on July 13, at

which time it was decided that a task force of the qualified personnel in the
field would be hired for a period of a few weeks to review problems connected
with ore beneficiation of the largest and most available ore deposits and the
problems connected with the production of useful manganese alloys, either ferro-
manganese or silico-manganese, from these ore bodies and from open hearth slags.

Meetings were held September 10 and on Oct, 1 to review reports rrepared by the

RESTRICTED
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task forces and to outline in detail the report of the panel., Mimutes of these
nestings are avallable
23,4 Erogress

A task force was selected as follows: for problems concerned .with
beneficlation, the Galigher Company; for problems concerned with hydrometallurgy,
Mp, Sullivan of Battelle Memorial Institute; and for problems concerned with pyro-
metellurgy, ‘Dr. D, L, McBride of the Metallurgical Advisory Board. The rerorts of
task forces were reviewed, It is anticipnted that a summary report will be dis-
tributed in the near future, The preliminary draft of this report has been re-
viewed and discussed by representatives of the Defense I-1irierz;is Production Agency
and the Metalluregical Advisory Board, It is understood that‘this rerort will be
utilized in the conside;'ation of new projects dealﬁlfxg with‘mang'anese by the Defense

Minerals Production Agency,

RESTRICTED
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2.4  Nigkel Conservation
2.4 Authorization
Letter from Chairman of the Research and Development Board to the
National Academy of Sciences, Serial No, RDB 201/7, dated July 3, 1951. This
letter reads in part as follows:

"In my letter to you of Jamuery 12, 1951, it was redquested that
the Vetallurgical Advisory Board undertake preliminary investigatlons and
make recommenda*ions on critlieal materials in short supply.  While nickel
was not specifically enumerated, it was then, and is now, our intention
that 1t shouid fall within the murvieis 'of the above quoted letter to you.

"Accordingly, I recuest that the Metallurgicel Advisory Board . : . .-
undertake a study of the conservation of nickel.

L R R A

; "I note that such a study will be of interest to the Defense
Minerals Administration and to the National Production Authority, both of .
whom have substantial problems in supplying Defense requirements,”

24,2 Egrsonnel,
Personnel of the panel on Nickel Conservation is listed in Anpendix

I

2u4.3 Meetingy
Meetings of the Panel on Nickel Conservation were held October 2

and November 5. Minutes of these meetings are available,
2.4.4  Irogress

The Panel on Nickel Conservation is attempting to identify the end
uses of nickel requiring the larpest amounts of nickel, and most likely to offer
frultful fields for conservation efforts, The panel is arranping with appropriate
agencles to obtain accurate statements of military and essential suprorting civilian
requirements for the full mobilization program, Various members of the vanel have
been assigned the supervision of studies to determine the specific end use items

in the fields of alrcraft, ordnance equipment, ships, high alloy castings,
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electronic equipment, and chemical industry equipment, These repdrﬁs were re-
viewed at the meeting of the Nickel Conservetion Panel oﬁ November 5, Additional
reports are being prepared to outline the propress made in conservation of nickel
in cast‘alloy steels, in heat:'treatable steels, and in the electrical "'equipment

industry,

RESTRTCTED
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2.5 Mickel Surplles

R 1  Awnthorizatlic o e o 0,
Letter from Chairmen of the Research and Develorment Board to the

Netional Academy of Sciences, Serial No, RDB 201/7, dated July 3, 1951, This

Jet*er reads in part as follows:

"Tn my letter to you of Jamuary 12, 1951, it was reguested that
the Metal ureical Advisory Board undertake preliminary investisations
and make recommendations on critical materials in short supply. While
nickel was not specifically emumerated, it was then and is now, our
intention that it should fall yithin the purview of the above quoted
letter to you,

"Accordinely, I request that the Metellurgical Advisory Board
undertake a study of the conservetion of nickel,

#O# O H 3 3 3

"I note that such a study will be of interest to the Defense
Minerals Administration and to the National Preduction Authority, both
of whom have substantlal problems in supnlying Defense reauirements."

2.3.2 [Fersonnel
Personnel of the Panel on Nickel Supprlies is listed in Appendix I.
2:9.3 Meetings

To date it has not been necessary for the Panel on Nickel Supplies
to hold a formal-meeting, The activities of this panel consisted of a review of
the rerort, and comments have been handled to date by correspondence between
members of the panel,

2.9.4 Erogress

Mp. John Sullivan of Battelle Memorial Institute has been retained
as a consultant to the Panel on Nickel Supplies and has vrepared a report dealing
with the possibility of increasing the supply of nickel by the use of lean ores,
This report is currently being reviewed by the panel members, It 1s anticipated

that the panel report will be comrleted in the near future for distribution.
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2.6  High Temperature Materials

2.6.1 Authorization

| Letter from Chairman of the Research and Develoment Board to the
National Academy of Sciences, Serial R.D.B. 245/16 dated January 12, 1951,
Paragraph 2 of this 1et+er states: ‘ |
"Until prelfminary iﬁﬁestiéétidna and recomméndations have been
submitted by the Metallurgical Advisory Committee, it will be assumed
the most important items of attack rresently concern heat resistant

materlals for temperature service and relief for critical materials in
short suprly such as -

"Columbium | o Molybdenum
Tantalum Tungsten
Cobalt Beryllium
Titanium . = _ Cadmium"

2.6,2 Eersopnel
Mr, J. B, Melerdirks, Jr., Technical Alde, of the Metallurgical

Advisory Board has conducteci extensive field work, and Mr, A, J, Herzig of M,A.B.
1s acting as Technical Director of this project, Mr. Herzlg 1s also a member of
the N,A,C.A. Subcommittee on Heat Resisting Materials, In view of the existence
of two exceedingly competent committees which cut across Service lines, one
established by the National Advisory Committee for Aeronautics and one a joint
committee of the American Society for Testing Materials and the American Soclety
of Mechanical Engineers, no technical advisory panel was formed by the Metallurgi-
cal Advisory Board, In accordance with an informal agreement between Dr, Dryden,
N,A.C.A, and Dr, R, F, Mehl, M,A,B,, the Subcormittee on Heat Resisting Materials
of the W,A.C.A, 18 acting as a panel to review and comment on the report.
2.6,3 Meetings
There have been no formal meetings and it appears that none is

needed,
RESTRICTED
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2.6.4 Propress _ .
A report on high temperatures, NAB-5-M dated Se'otember 15, 1951,

has been distributed, This report deals with the broad problems of the conserva-~
tion of stratepic alloys required for the aircraft gas turbﬁne m'ot’ram As a
metallurgical report it emphas* zes possible approaches to the subst'ltution of
materials with low alloy content and the conserva+ion of ma‘rerials in *he
production of gas turbines. It recommeénds that additional emphasis be 'placed

on the research and develorment of materials which wiil meet tbe,needs of a pro-
grem for conservation. The report encourages the early test arnd evaluation of
newly develoned low alloy, heat resisting materials and calls attention to
measures which may insure meximum conservation by reducing -the proportioh of

fabricatfon serap and by arranging for ad'edua‘f:e' salvage of scrap.
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2.7  Permapent Magnot Materials .
2.7, Authorization
- Letter from the Chajrman of the Research and Development Board
to the National Academy of Sciences, dated September 14, 1951, This letter states
in part:

"At the recuest of the Research and Development Board,
Dr, Mehl, Chairman of the Metallurgical Advisory Board, has investigated
the desirability of organizing a formal study of pemanent mapnet
materials,

"At a meeting here attended by representatives of the Signal
Corps and the Research and Development Board, it was agreed that none
of our existing committees were in the position to undertake this study.
It was further apreed that the proposed work could £it in with the
present rrogram of the Metallurgical Advisory Board rarticularly as it
would supplement work now n progress on cobalt,

"...1t is formally requested that the Metallurgical Advisory

Board undertake a study and prepare a technicel repért for the Research
and Development Board on nermanent mapnet materials,"

2.2.2 Personnel
~The panel has been selected and approved by the Nat:lonal Academy
of Sciences with membership and 1iaison representatives as glven in Appendix I,
A meeting of the panel was held October 30, .1'951. Minutes of
this meeting will be available in the near future.
2.7.4 Iropress
The objectives of the ranel are belng defined at the present time
because the work of the panel is strongly influenced by the avallabllity of
Alnico 5 magnets and, therefore, by requirements of cobelt, The first objective
of the panel 1s to obtain a definitive statement on cobalt supplies and re-—
quirements. After that, an appraisal will be made of substitute materlels, The
status of research and development in this field will be studied and such re-

commendations as are pertinent will be made,
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2,8 Tungsten - 190

2081 Authorization
Letter from Chairman of the Research and Development Board to
the National Academy of Sciences, Serial No, R.D.B. 245/16, dated January 12,
1951, This letter states in part: o ’
. nuntil prelmmary mvestigat:.ons and recomendations have
been submitted by the Metallurgical Advisory Committee, it will be -
assumed the most important items of attack presently concern heat

resistant materials for temperature service and relief: for crlt::.cal
materials in short supply such as == v

"Columbium ‘ Molytdenum

Tantalum Tungsten

.Cobalt . . Beryllium

Titanium _ Cadmium"
"258n2‘ ~ Personnel

Dri 2ay Jeffries, Vice Chairman, Metallurgical Advisory Board,
and Mre Ford Ritner, M.A.B. _Consultanto
24843 Meetings "
It has not been considered necessary to hold a formal meeting
to consider the problems in the field of tungsten. o
2,8.L . Progress o | g .
A sumary report on tungsten, M.AB-B-M, issued as of August 15,
1951, has been distributed. ThlS report reviews supplies and requirements for
tungsten and includes recommendations for actions The report has been distributed
to the general staff of the Army for their use in determining policy in the
field of projectile development, A copy of the report v.was also forwa.fded to
Senator Lyndon B. Johnson, Chairman of the Preparedness Subcoﬁnmittee for his._'_k
information. A series of proposals for tungsten conservation were forwarded
by Senator Johnson to lire Whitman, Chalrman of the Research and Developmént-: .
Board, and in turn, forwarded to the Metallurgical Advisory Board for
ev_aJ.uation. Dr, Jeffries evaluated these suggestions, which included the use
of tools tipped with high speed steel and the,,:a_c,lc;ption of higher speed machining

methods, His conclusions were forwarded to Mre Whitman and in turn to
Senator Johnson, RESTRICTED
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g‘g Columbjum
Letter from Chairman of the Research and Development Board to the
National Acedemy of Sciences, Serial R.D.B, 245/16, dated January 12, 1951,
Parapgranh 2 of this letter states:
"Until preliminary investirations and recormmendations have
been sutmitted by the Metallureical Advisory Committee, it w11l be -
assumed the most important items of attack presently concern heat

resistant materiels for temmerature service and relief for critical
materials in short supply such as -

"Columbium Molybdenum
Tentalum Tungsten
Ccbalt Beryllium
Titanium Cadmium"

2.2.2 [FPersonnel o _
Dr, Zey Jeffries, Vice Chairman, Metallurgi‘cal Advisory Board,
and Mr, E, M, V¥ise, M.A,B, Consultant, | |
2.3 Meetinps
A meeting was held on May 9, 1951, to bring together representatives
of the high temperature engine users, producers of power plaixt equirment, con-
tractors for ‘tomic Enerey Commission projects and representathives of the
National Production Authority. The mimutes of this meet‘.lﬁg are ava:llable. A 1ist
of the neople who attended the meeting is attached herewlth,
2.2.. Erogress A
A report on columbium, MAB-O-M, dated September 28, 1951, has been
forwarded to the Research and Develorment Board and distributed. This report
includes recommendations for action. At the reouest of General F, H, Griswold of
the Munitions Board, copies of this report were sent to the Under Secretaries of
the Army, Navy and Air Forces, Other activities of the Metallurgical Advisory
Board in the field of columbium have been taken up in the rerort on High Temperature

Alloys and in studies of nickel conservation with special attentlon to stainless
steel, RESTRICTED
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29 Zaptalup
200 futhorization
Letter f‘rom Chairman of the Research and Development Board to
the Natlonal Acaden& of Sciences , Serial No, R, D, B. "21.’5/16, ‘dated January 12,
1951, This letter states in vart: - -
"Intil preliminary investigat,;ons and 1ecormnenda+iona have .
been sutmitted by the Metallurgical Advisory Committee, 4t will be
assumed the most imrortant items of attack oresently concern heat

resistant materisls for temperature service and relief for cr:lticai
materials in short supply such ag «=

"Columbium Molybdenum
Tantalum Tungsten
Cobalt Beryllium
Titanium Cadmium"

210.2 Rersomuel
| Dr. Zay Jeffries, Vice Chairman of the N’e+a11urpi cal Advisory

Board, Dr, R, Winchester, !.A,B.

2,103 Meetipes
No formal meetings have been held as yet in this field,

...._Q..A Eroeress
. Informal meetings have been held with representatives of a number
F.of zovernment agencies in order to determine the present status of supply and re—
quirements and to estab]ish the end uses requirinp tantalum. ‘A report in progreea
will indicate essentlal end use items and will inc.gude a statement of possible

eu’bstitutes where they are known.
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2.1 J .2uthorization

Letter from Chairman of the Pesearch and Development Board to the
Nationel Academy of Sciences, Serlal R.D.B. 245/16, dated January 12, 1951,

Paragraph 2 of this letter states:.

"Until preliminary investipations and recommendations have
been subtmitted by the Metallurgical Advisory Committee, it will be
assumed *he most important items of attack rresently concern heat
resistant materials “or temnerature service and relief for crltical
materlals in short suprly such as =

"Columbium Molybdenum
Tantalum Tungsten
Cobalt Beryllium
Titanium Cadmium"

2.11.2 Personnel
Dr, Zay Jeffries, Vice Chairman, Metallurglcal Adv'sory Board,

an® Mr, E, M, Wise, M.A,B. Consultent,
2113 MNeotings
One meeting was held on June 7, 1951, to bring topether representa-
tives from all industries utilizing cobalt, including the high temnerature alloys
producers and users, producers of electronic equirment and magnets, revresentatives
of the chemical and ceramic industry and the vroducers of enameled ware. The
minutes of this meeting are available, A list of those who attended the meeting

is attached herewith in Appendix I,

211,/ Zroeresg
It 1s antlcipated that a report will be completed in the near future

summerizing the available information on supplies and recuirements, and sugeesting
the research and develorment work which may be needed to meet the critical

situation anticipated when the jet proeram is expanded, Other Metallurgical
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}dv?sory Board activities bear on the cobalt situation in particular s*udies of
high temperature alloys and a new project on permanent magmet materials because of
the critical shortape of cobalt, The rerort being prepared on the pgeneral subject
of cobalt is a base line statement of supply and recuirements which are a very’

broad summary of the end uses of alloys and othér materials containing cobalt,
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2.2 VMolybdemm
Letter from Chairman of the Research and Develorment Board to
the National Academy of Sclences dated June 5, 1951, This letter includes the
following paragravh: |
. "In accordance with Contract No, DA-/9-025-:c-83 between the
National Academy of Sciences and the Department of the Army, it 1s

formally reouested that the Metallurgical Advisory Board initiate
studies of

3 ¥

363U

"3. the general protlem of the conservation of molybdenum .
"The use of ##* molybdenum as an alloying element in stéel;.
- 1s an imrortant vart of the general study of this element but this

use cannot be senarated from the broad problem of conservafion and
substitution,"

2.12,2 Pergonnel

Mr, R, S, Archer, M., A,B, Consultant, made a preliminery study of
this program,

A series of preliminary meetings were heldﬂ.b}; Mr, Archef w;.lth
representatives of various apencies in Washinpton and with industrial personnel
concerned with this problem. It was not considered'necessary to hold a large .
formal meeting, |

2.12. Erogress

It is considered that the progmm of stud* es of rure molybdenum is
being effectively coordinated at the rresent time and a review of this program does
not appear to be necessary, Theref‘ore , the entire problem is being referred to the
Pane) on Substitution of Alloyine Elements in Engineering Steels aﬁd it is being

considered as a steel alloying element conservation problem,
RESTRICTED
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Naval Compaonents -25 -

2,13,1 Authorization

Letter from the Chairman of the Research and Development Board to

the National Academy of Sciences deted June.5, 1951, This letter says in part:

"In a memorancum dated May 10, 1951, to.lr, John T, Koehler, -
Assistant Secretary of the Navy, has requested that the Research
and Development Board make available the services of the Metallurgical
Advisory Board for the investigation of the problems of conservation
and substitution of the critical alloying elements used in certain

‘basic Navy programs such as guns, armor, jet engines;- combat vehicles

and certain otherse

"As I understand it, the Metallurgical Advisory Board, in
accordance with its original directive, is currently conducting
investigations of critical elements in short supply which necessarily
include consideration of the jet engine program, and in addition it
has initiated studies of the conservation and substitution of these
elements in the heat-treating ateels as zn additional:assignment,
This request of the Navy to broaden the scope of these investigations
to include special studies of the development of alternate alloys for
use in the production of armor.and.the manufaoture of guns -and.combat
vehicles has my endorsement, Therefore s in accordance with Contract
Noe DA-L9=025-5c-83 between the National Academy of Sciences and the
Department of the Army, it is formally requested that the
Metallurgical Advisory Board initiate studies of: . - ‘

BRI ST

"3, alternate metals and alloys for use in the manufacture of
combat vehicles,"

2'.13.3 Personnel
: The cooperatlon of the Amemcan oociety for Metals has been

enlisted in this project, Dre Taylor Lyman, Editor of "Iletals Handbook

selected from the membership of the American Society for Metals, five repre-

sentatives to serve on a special committee on each of the projects, The report

of this committee is reviewed by the lietallurgical AdVisory'Board Panel on

Substitution of Alloyn.ng Elements in Englneering Steels prior to distr:.bution

of the report. Comnittee members selected are given 1n Appendix I,

RESTRICTED



- 26 -
RESTRICTED

2,13.3.3 A mgetipg of the Diesel Engine Committee tﬁs helci:-Séptember 6
through Ssptember 7, 1,951., to complete the report, ‘
2,13.3.,2 A meetiﬁg of the Naval Gun Mount Committee was held November
27, 1951, | |
2.13,4 EProgress

2.1%4.4.1 The Bureau of Ordnance .sgiected a 3" pun mount for
study by t}%e special Metallurgical Advisory Board - American Soc%iéty Zforl Metals
Committee. iM?. w_-Stuart:Lyman, Consultant to M.A.B. 1s preparing background
information on the ?:iresént materials and the proved alterﬁates for use by the
comnittee. It 1s expected that an advisory rerort on acceptable subétitutes
will be prepared by the end of December, '

2,13.4.,2 The ASM-MAB Cémmittee on the.Diesel Engine has completed
their study of substitute materisls, A se'f‘ies of lowef_alloy ﬂ.teinate materials
and heat treating procedures were recommended for consideration by the thy
Department, These suggestions were chosen to represent normel decrease in combat
effectiveness of the eqﬁipment. They represent the leanest alloy steels to which
consideration could be given at this time, Where necessary, research and develop-
ment programs were sugpested, A draft of the report is being circulated for
comment, It is anticipated the final report will be distributed in December. A
draft copy has pone to the Bureau of Ships for their information,

2,13.4.3 The Bureau of Aeronautics has asked that the Metallurglcal
Advisory Board review an aircraft turret in order to determine the extent to which
alloy conservation can be achieved, After preliminary studies of the problem by
W, Stuart Lyman, Consultant to the M.A.B,, the American Society for Metals is

nominating a committee to review present materials and to suggest alternates,
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Letter from the Chairman of the Reaearch and Develop.nent Board

to the National Academy of Sciences dated June 5 ’ 19:1. This letter says in part-

"In a me'norandum dated Ivlay 10, 1951, - Ire John T. Koehler,
ssistant Secretary of the Navy, has requested that the Research and
Development Board make available the services of the Metallurgical
Advisory Board for the investigation of the problems of conservation
and substitution of the critical alloying elements used in certain
basic Navy programs such as-guns, armor, jet engines, combat vehicles,
and certaln others,

"As I understand it, tne IIetallurgical Adv:..,ory Board, in
accordancé with its original directive, is currently.conducting
investigations of critical elements in short supply which necessarily

" include-consideratibn of the jet engine program, -and in addition it has .
initiated studies of the conservation and substitution of these
elements in'the heat-treating steels as an .additionsl assignment,. . -.
This request of the Navy to broaden the scope of these :mvestigatlons
to include special studies of the development of alternate alloys for-.
use in the production of armor and the manufacture of guns and combat :- .
‘vehicles has my endorsement, Therefore, in accordance with Contract
Noe DA=l9-025-5c-83 between the National Academy of Sciences and the
Department of the Army, it is formally requested that the Metallurgical .
Advisory Board initiate studies of:

3¢ 38 3 3¢ 3 At

. "2, alternate metals and alloys for use in the manufactui'e |
“of guns." . R e

2.14.0 Dersonrel
A smdll ad hoc cammittee is being formed to function under the
Metallurgical Advisory Béard Panel -on ;Substitution of Alloying Ilements in

Ergineering Steelss ‘A list of the members of.this cormitiee 45 included in . .

Appendix I, o BRI - LS s
2,14,3 Meetings-

‘Informal meetings have been held with members-of the Office.of,

Naval Materiel and the Bureau.of Ordnance, In the near future, a meeting will

be'held of & group making'a preliminary study of the scope of the problem.
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2.14.4 Erogress
Preliminary study by the Metallurpical Advisory Board staff has
resulted in'a partial definition of the problem, ' The objectives of the ad hoc

committee are under consideration and the method of anrroach is being formilated.

v
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2,15 Naval Armor -29 -

2 ,1*9*}‘ Authorization
LT T
- Letter from the Chairman of the Research and Development Board

to the National Academy of Sciences dated June 5, 1951, . ThHis letter says in part:

. "In a memorandum dated May 10, 1951, to Mr. John T. Koehler,

" Assistant Secretary of the Navy, has requested that the Research and

_ Development Board make available the services of the Metallurgical

" Advisory Board for the investigation of the problems of conservat:.on
and substitution of the critical alloying elements used in certain "' ..
basic Navy programs such as guns, armor, jet engines, combat vehicles,
and certain others,

"As I understand it, the Metallurgical Advisory Board, in
accordance with its original directive, is currently conducting
investigations of critical elements in short supply which necessarily
include consideration of the jet engine program, and in addition it
has initiated studies of the conservation and substitution of these
elements in the heat-treating steels as an additional assignmente
This request of the Navy to broaden the scope of these investigations
to include special studies of the development of alternate alloys for
use in the production of armor and the manufacture of guns and
combat vehicles has my endorsement, Therefore, in accordance with
Contract Noe DA=L9-025-sc-33 between the National Academy of Sciences
and the Department of the Army, it is formally requested that the
Metallurgical Advisory Board initiate studies of:

"1, alternate metals and alloys for use in the production
of armor,"

2.15,2  Personnel
Merbers of the lMetallurgical Advisory Board have suggested
personnel to serve on this projects It is anticipated that a small Ad Hoc
Committee will be appointed to make a definitive study. This committee will
function under the Panel on Substitution of Alloying Elements in Engineering
Steels,

2.1%.3 Meetings
No formal meetings have been held in this field.
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2035, ProgTess
Preliminary discussions havé been held with representatives of
the 0ffice of Naval Materiel, the Bureau of Ordnance and the Bureau of
heronauvtics, It has been considered necessary to approach this project
carefully and to take special care in defining the problem before atterpting
to establish a working pa,n'e‘_l.'. Arrangements are now b‘ei;vg rﬁade for a meeting
between I»iétéllurgicad.. Advis&y BSargl ‘representatives, possible aci ,.Hoc :

committee members and representatives of the Navy Depaftment.
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216, Authorization
- Letter from the Chairman of the Research and Development Board
to the Nétional'Acadenv of Sciences; dated August 10, 1951, .This letter .states
in part: -

WRecently it has been called té the attention of the Reseéarch -
and Development Board by the National Production Authority that there
is a pending shortage of diamond grindiinig wheels to meet current
civilian and defense requirements for preparation of shaped carbide
tools, Industrial diamonds and bort-are stock pile ditemss. The -
shortage faced at the present time does not take into account the
additional requirements which will arise from expanded production of
tungsten carbide core materials or of jet engine components., A
substitute method for grinding and drilling hard-to-machine materials
is offered by electrolytic grinding and electro-sparking techniques,

"In view of the importance of machining of carbides, tool
steels, high temperature alloys and similar materials to the defense
effort, it is formally requested that the Metallurgical Advisory Board
undertake a project concerned with developing information as to the
research and developnent necessary to improve the new techniques of
electrolytic grinding and electro-sparking to the point where they
can be applied in production,”

2,16,2  Personnel
A panel has been selected and approved by the National

Academy of Sciences, Membership and liaison representatives are in Aprendix I, .

Mﬁ; Meetings
A meeting of this panel is scheduled for December 12 and 13, 1951,

o,

‘3.16,4 Progress

A series of reports are being prepared by members of the panel

as follows: The Electrolytic Process for Shaping Carbides

Electro-sparking Process for Shaping Carbides

Requirements of the Carbide Fabricators

Requirements of Electro-Processes to Compete with
Diamond Wheel Grinding

The Diamond Bort Supply Problem

European Developments

Survey of Research and Development on Electroe-processes for
Machining and Grinding

These reports will be discussed at the panel meeting and will

form the basis of the formal report,
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2.17 Freg Machining Steelg

2.17.1 Anthorization
Letter from the Chalrman of the Reeeez;cﬁ"end‘ De‘;relopneﬁt"doard

to the Na*ional Academy of Sciences dated June 5, 1951 This letter includes
the fol'.‘.owing paragraph' S
"In accordance with Contract No, DA..9-025-sc-83 between
the National Academy of Sciences and the Department of the Army,
1t 18 formally requested that the Vetallurg:lcal Advisory Board
:lnitiate studies of - .
"1. the free machining steels,"
2.17.2 EPersoprel
b Upon 1nveet1gation and with +he aesistance of the A 1.5. I. i
1t has been determined that Mr, Witteman of Bothlehem Steel _Compeny, prepare
an extensive report on* free machining -steels in 1948, Mr, Witteman hes been
asked to serve on the etaff of the Metallurpicel Advisory Board to prepare a
new report on this eubject and has been released temporarily -for this service
by his corroration,
No formal meetings have been held to date,
Mr, Witteman started to work on this project on July 26, 1951,
After dlscussion with representatives of the Ordnance Depertment,. 1t ‘1.8" ..
apparent-that the problem to be contidered-under. the heading of "Free Machining
Steels" involves study of the machinability of ammunition comvonents and other .
materials, especially the machinability of.substitute alloys introduced to con~
serve elements in short supply. ' The Soeiety of Automotive Engineers is giving
consideration to the establishment of a panel on machinability to function with X
the military departments in this field, Arrangements are being made to have gpi¢..
'.lcal proprams referred to this committee in order that the best exverience in the
automotive industry can be brought to bear on fabrieation difficulties encountered

in the production of military eouipment, RESTRICTED
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2.18 Selenium

2,181 Autho; gg on o
Letter from the Cha:lrman of fhe Research and Development Board to

the National Academy of ScienCes dated November 23 ’ 1951 | Thﬂs WGt*er states in
part: " '

: "At the redueét 'of the Research and DeVeloment Board, the
Metallurpical Advisory Board has investipated the desirability of
orpanizing a formal study of selenium, as originally suggested by
Me, S, B, Coolidge, Jr., Deputy Assistant Administrator, Metals and
Minerals, National Production Authority,: R

"Ag a result of this preliminary survey, which included
discussions with revresentatives of the Armed Services, the prOducing
{ndustry, and larse consuming interests, the Metallurgica’ Advisory
Board has concluded that an extended study of the general problem
of selenium is warranted. : S G

"In acoordance with the provisions of Contract-No, DA«~.9.-025=8¢-83
between the Nationsl Acadery of Sciences and the Department of Defense,
1t 1s formally recuested that the Metallurgical Advisory. Board.prepare -

the necessary technical renort.s f‘or the Research and Develoment Board
on selenium," : L W e

2.18,2 Pergonnel R T el n S

Mr, Paw) Tyler, Consultant to the Metallureléal Advisory Board,
is serving as staff representative on this problem,

w Meetings O i e

" No formal meetings havé ‘been scheduled;

After & rreliminary study, thich has been’ eommleted- by:Mr,- Tyler,
summarizing some of the facts concerning Bupply and requirement and end uses of
this material, a moré careful investigation of means of increaking. supplies. s
belnz made, "Separate and special attention is being given- to the pogsibility .
“of substituting other materials than selenium which can also improve: the machina-

- '5114ty of stainless steels,

' Rn‘smrcm
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2.19 Beryllium :

2,19.] Authordzation

Letter from the Chairmen of the Research und Development Board
to the National Academy of Sciences dated November 2 1951, This letter says

in part:

"The Nationel Production Authority reporte that 94% of a1l
available beryllium, including domestic vroduction and imports, is .
' currently being constmed in eesential nilitary uses or is going iato the
- national stockpile, Accordingly, it cen be foreseen that beryllium will
constitute & serious production bottlensck with any further subs*antial
increase in the level of production of military 1tems,

"It is therefore sugrested that the Metallurgical Advisory
Board be asked to investigate and recommend specific measures to conserve
beryllium by downgradine of alloys, elirinaeting non-essential uses of
beryllium, and develorment of substitute alloys for specific purroses or
components," . . .

2192 Rersonnel |
Members of the Metallureical Advisory Board are belng consu?ted

with respect to perscnnel to serve in conmnectlon with this project.

No meetings have been held.
2,124  Eroeress

Members of the Metallurpicel Advisory Board are being recuested
to sugrest an approach to this problem, Personnel to serve on a vanel are under
consideration. A brief staff study is being prepared on the rosslble substitutes

for beryllium coprer,
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2220 Sormapiun
2.20,1 Authorigation
Letter from Chairman of the Research and Development Board to the
National Academy of Sciences, Serial No. RDB 201/15, dated Oc*ober 16 1951
This - ]etter stm‘es in part'- '
"The availabllity and use status of the metal permanium is
questionable, Inasmuch as this situation erxists and the proponents of
‘both pro and -con are so firm in their conviction, it is my desire that
.-+ the Metallurgical Advisory Board make a rreliminary study of germanium
" in order to:secure enough information to decide whether a compriehensive

study is warranted, . . . . it 1s formally requested that the M tellura‘ cal
Advisory Board meke this preliminary study," oy

2.20.2  Eersonnel T e
Personnel to study this rroblem will be selected during the
preliminary investipation reguested by the authorizing letter,
2.20.3  lgetingg
During the course of the: panel study, no meetings are contemplated,
2.20.4  Erceress
The staff of the Metallurgical Advisory Board is preparing a
preliminary revort which will indica*e whether or not a formal vrroject should be

undertaken by the Metallurgical Advisory Board in this field,
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_ Letter frOm Chairman of the Research and Development Board to

the Netional Academy of Sciences s dated September 24, 1951 which states-. .

"In e.ccorde.nr'e with the ‘contract between the National Academy

- of Sciences and the Department of the’Army and with the aprroval of the

Committee on Ordnence, it 1s formally requested that the Metallurglcal

"+ ARdvisory Boerd btroad)y examine the:-status of the:general field of ‘powder
metallurgy and advise the Research and Development Board as to whether

~'a‘fulleseale Investigation of spocific phases of this sibject shoiild ‘be
initiated " _ .-

- Mr J P Long, Metallurpical Advisory Board Steff Netellm'g‘let,
is condnct:lng a prelim nary study.
2.21,3  Meetipes
No formal meetings have been held in this field. Mr. Long,
however, has met informally with a number of rroducers of powdered metals and
end use products and has consulted with representatives of the services and
other agencies,
2.21l.L  Iroeress
The rreliminary study of this subject is well underway and it is
antlcipated that a report can be prepared in the near future to determine the
extent to which additional projeets in this field will be required. A portion
of the work on powder metallurgy is being handled under the Metallureical
Advisory Board Panel on Permanent Magnet Materisls, and in the preliminary

study of problems associated with nickel-cadmium batteries,
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3.  Preliminary Study of Possible New Assignments for-the Research and
Development Board

[l o 0

At the request of the Sipnal Corps and discussions with re-
presentatives of the Research and Development Bosrd, it has been determined
that ni c_kg-'.’.'-cdd?r:imn batteries may be gtilj[z_g;i': in larper quentities than present
s'ch:edulejsv in_d:l_éate_. 4 preliminary study".i'é',v being made’ by the Metall"_ﬁ!'uéi‘éal
Adv_i‘s'o‘r‘y‘_Boa'rd” staff to determine the extent to which fﬁe" Metallurpical Advisory
Board caﬁ be helpful and sugpesting alternate sources of nickel powders for this
Job. This rreliminary study will be used to advise the Research and ﬁevélopment
_Board of the need if one exists to establish a formel Metellurgical Advisory

Board project on this subject,

RESTRTCTED
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L,  Status of the Proposed Contract Between Bureau of Mines and the National
Academy of Sciences in the Field .of. Metals, Metallic ahd Non-Metallic"

C I’figgra],g and Puelg
4.1 - Negotd ation of & contract between the Bureau of Mines and the

National Acedemy of Sciences in the field of metals, metallic and ‘non-metallic-
minerals is nearing completion, '-A present stgtémeﬁtq _df_f.he scope of work
under this contract is defined iﬁ' Article T of ,.the.“;lg,i"‘e..sérit. draft of the contract
which 1s quoted below, | B

"Article I - Scope of Work

"(a) ' The Academy shall, within the funds available and upon the
written request of the Director, Bureau of Mines, conduct studles and
surveys rake critical amalyses, and prepare and furnish to the Director
and to other employees designated by him, advisory and technical reports
in connectlion with:

1. Appraisal of the technical problems involved in the
production and use of metallic and non-metallic minerals,

anbutunbe.,

2. Appraissl of problems involved in the treatment of loéw
grade minerals and ores and other minerals and ores not
commonly commercially processed,

3. Special problems relating to the production of raw materials,
intermediates and the use of substitutes and new or different
rrocesses for production of non-metallic minerals and of
metals and metal end products and the uses thereof,

"(b) The Academy shall, in addition, perform such other services
Involving scientific and technologic investigations concerning miniag
and the rreparation, treatment, and utilization of mineral substances
as may be agreed upon in writing from time to time by the Director of
the Bureau of Mines and the President of the Academy,

"(c) The Academy shall, from time to time, report the progress of

the work as recuired by the Director and shall, upon the comnletion of

the work or upon cessation of rerformance under this contract, whichever

.1s first, furnish to the Bureau a written report consolidating all findings,

notes, data, and conclusions of the work under this contract,"

4.2 A nreliminary investigation of rossible ascirmments to the
Metallurgical Advisory Board under the proposed contract between the Bureau of
Mines and the National Acedemy of Sciences 1s being made by the staff of the

RESTRICTED



=129 = _ RESTPICTED

Metallureical Advisory Board, A draft of a revort by Mr. Paul Tyler, M.A.B.

Consultant, indicates that importent problems exist in the following fields:

Mica Asbestos

Marginel Ores - Beryl-

Corundum Fluorspar

Graphite : ‘Hallorrite Lx
Iceland Spar Industrial Diamonds
Kyanite Magnesite :
Quartz Crystal Sulfur

Tale vl

- Upon completion of negotiations, errangements will be made to
advise the Bureau of Mines of this pfe) iminary .atudy and- suggest that consideration

be given to establishing formal proiects.
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FAB-1~M
MAB~2-M
MAB=-3=M
MAB=L=M

MAB-5=1
MAB=6=M
MAB-7-M
MAB-8-}

MAB=-9-M
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INDEX OF IIAB REPORTO

Title

First Progress Report from MAB to RDB
First Report on Titanium

Summary Report on Titanium

First Progress Report = Panel on
Substitution of Alloying Elements in
Engineering Steels - Boron 3teels
High Temperature Report

Boron /vailability Report

Second Progress Report from MAB to RDB
Tungsten Report

Columbium Report
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9=15=51
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T=31=51
8«15-51
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TITANIUM SECTION OF THE TITANIUM-ZIRCONIUM PANEL

CHAIRMAN: Dre. Bruce Gonser, Battelle Memorial Institute

MeA.

B. Staff: Dr, Julian Glasser, Staff Metallurgist
Mre J« Re Long, Staff letallurgist
Mro We Es Mahin, Project Director and Consultant

PANTL MEMBERS:

Mra
Mre
Dre
Dr.

Dr,

Dre
Ir,
M‘Q
Dr,
Mre
ire

Co I, Bradford, Director of Operations, Rem=Cru Titanium, Ince

E, H, Bunce, Technical Assistant to the President, The New Jersey Zinc Coe
H, P, Croft, Research Engineer, Kennecott Copper Conpany

E. A. Gee, EoI« duPont deNemours and Company

Se Ae Herres, Metallurgist, Allegheny Ludlum Steel Company

I, R, Kramer, Horizons Titanium Inc,

Ee I, Larsen, Executive Metallurgical Engineer, P, R, Mallory and Comp zny, Inc,
David cwann, Metallurgicel Engineer, Union Carblde & Carbon Research Laba ,Incﬂ
Eugene Wainer, Eorizons Inc. ,
Ve We Whitmer, Metallurgist, Republic Steel Company

Ne Ae Ziegler, lletallurzical Engineer, Crane Company

LIAISON RCPREGENTATIVEG:

Mra
Dr,
Mre
Dre
Mre
Mre
Mre
Mre

F. Je Cservenyak, U, 5. Bureau of Mines

R, C, Dalzell, Atomic Energy Commission

E. J, Dunn, Office, Chief of Ordnance

L. D. Jaffe, Watertown Arsenal

Je Be Johnson, Flignt Research Laboratory, Wright Field
Re R. Kennedy, Air Materiel Command

N. E. Promisel, Bureau of feronautics

Os Co Ralston, UeSe Bureau of Mines
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" ZIRCONIUM SECTION OF THE TITANIUM = ZIRCONIUM PANEL
Chairman: Dr. Bruce . Gonser, Battelle lemorial Institute

MsA+Be Staff: 'Dr.‘.:Juiian Glasser, staff Metallurgist
Mr. Je Re Long, staif Hetallurgist
Mr. W. E. Hahin, Project Director and Consultant

Pa*lel Members~ o N E

IIr.. W. S. Johnson, Atomic. Power Division, IIanager of Mat.erials and Metallurgical
Research, Westinghouse Electric Corporation -

Dr. Se Cs Ogburn, Jre, Director of Research and Development, Foote Iﬁneral COn

lrs Stephen M, Shelton, Regional Director, Region 2, Bureau of M:mea o &

" Dre Is Re Kramer, Horizons 'Titanium, Inc. :

. Iiaison Representatives:

Dre Re Co Dalzell, Atomic Energy Commission '
Mr. Jo Be Johnson, Fl:.ght Liesearch Labaratory, Wright Fleld
MI‘. 0. CO I{aldton’ Un L)l Durem Of Mmes
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SUB PANET, O BASIC RESEARCH IN THE FIELD OF EXIRACTIVE MLT/ILURGY

CHAIRMAN: Dr, Julian Glasser
Staff Metallurgist -
Metallurgical Advisory Board

E. H. Bunce
Technical Assistant to the President
The New Jersey Zinc Company

'Po H, Emmett
Senior Fellow
.. Mallon Institute

Se As Herres
Metallurgist
Allegheny Ludlum Steel Company

H. H. Kellogg
Associate Professor of Mineral Eng'meer:mg
Columbia University

I. Re Kramer
Assistant to the President
Horizons Titenium, Ince

0, Co Ralston
Chief Metallurgist
Ue Se Bureau of Mines

Fs De Rossinl

Head, Department of Chemistry
Carnegie Institute of Technology
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PANEL ON SUBSTITUTION OF ALLOYING EI.IMENTS IN ENGINEERING STELLS
Chairman: Mr, W, E. Jominy, Chrysler Corporatioq. N
M.iuDo Staff: Dr. D. L. MeBride, staff Hetallurglst
Panel lembers:

ir., C. W. Briggs, Technical & Research Director, Steel Founders! Society

Mre Walter Crafts, Chief Metallurgist, Union Carbide & Carbon Research Labe, Inc.

Dr. K. L. Fetters, Special Metallurgical Engineer, Youngstown Sheet & Tube Coe

Mr. He B. Knowlton, Materials & Standards Engineer, International Harvester Co.

Dr. C. Ho Herty, Jr.s; Assistant to the Vice=President, Bethlehem Steel Compary

Mre Ge. C. Riegel, Chief Metallurgist, Caterpillar Tractor Company

Mrs Re U. Schlumpf, Chief lietallurgist, Hughes Tool Company

Mre Lo Es Simon, Chief iletallurgist, Electro-lMotive Division of General Motors
Corporation .

Mr. Earle C. Smith, Chief Metallurgist, Republic Steel Corporation

Dr. Cyril llells, Metals Research Laboratory, Carnegie Institute of Technology

Mr. Porter R. Wray, Metallurgical Engineer, United States Steel Company

Liaison Representatives:

Mre S. V. Arnold, Physical Metallurgy Branch, Watertown Arsenal

Mr. E, L, Beardman, Office of Navy Materiel, U. S. Navy

Mr. E. L. Hollady, Research & Materials Branch, U. S. Army

Mre J. Be Johnson, Flight Research Laboratery, Wright Field

Maje Ralph Hopkins, Director of Research & Development, Headquarters, UcSeAsFs
Mre. Ne E. Promisel, Bureau of.Aeronautics-
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SUBCOIMITTES ON AVAILABILITY OF BORON ADDITIVLS

CHAIRMAN
Mrs Earle C, Smith:
Republic Steel Corporation

Mr, Porter R, Wray
United States Steel Corporation

Dr. Karl L, Fetters
Youngstown Sheet and Tube Company

Ire Yo Ae Luecas
Molybdenum Corporation of America

Mr. Jo Cs Vignos
Ohio Ferro=Alloys

Mr. Jerome Strauss _
Vanadium Corporation of America

Nra. R. Ka Kulp
Electro-Metallurgical Company

Mr, John K, Killmer
Bethlehem Steel Company

Mr. Fred Fo Franklin
National Production Authority

Mre E. Je Hergenroether
National Production Authority
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PANEL ON MANGANESE

Chairman: Lre C. Hs Herty, Jr., Assistant to the V:.ce President, Bethlehem Steel
Compa.mr .

MJ.A.B. Staff: Dre D. L. iicBride,
Panel Members:

Dre. Ae B. Kinzel, President, Union Carbide & Carbon Research Labe., Ince

Mr. indrew Leith, Vice President, E. J., Lavino & Compa.ny

lir. Shadburn ilarshall, U, S, Steel Company

lire John Yorton, Iining lngineer, Anaconda Copper Ilining Company

Mr. Os Co Ralston, Chief Meta...lurglst, U. 'S. Bureau of liines, Dept. of Interior
Mre Do e Vedensky, Director of Research & Development, The .}, /s Hanna Company
Dr. Clyde "iillians, lfirector , Battelle hemoxial Institube
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PANEL ON SUBLTITUTION AND CONoERVATION OF NICKEL

of the
METALLURGICAL ADVILORY BOARD
National Research Council, National Academy of Sciences

CHAIRMAN: H, J. French
International Nickel Company
67 Wall Street

New York, New York

Boegehold, A. L,

Head, Metallurgy Division

General Motors Research Laboratories
304), West Grand Boulevard

Detroit 2, Michigan

Brown, Marshall H, °

Metallurgist

Engineering Research Laboratories
E.I. duPont deNemours and Co., inc,
Wilmington 98, Delaware

Kingston, Walter E., Ilanager

Metallurgical Research & Development
Engineering

Sylvania Electric Products, Inc,

Bayside, New York

Schoefer, E. A.
Executive cecretary
Alloy Casting Institute
32 Third Avenue
lineola, New York

Smith, Farle C.
Chief Metallurgist

Republic Steel Corporation
Cleveland 15, Ohio

MAB Staff Metallurgist:
Doughton, Richard Jr,

LIAISION REPRESENTATIVES:

Beardman, £, L, Chief, Navy Materiel
Executive Offices of the Secretary
United States NKavy

Room 2211 - Maln Kavy

Wwashington 25, D. C.

Dalzell, R, C., retallurgist
Reactor Division,

Atomic Energy Commission

19th and Constitution Avenue, N.i/.
Washington 25, D, C,

Hergenroether, E. J., Asst. Director
Metallurgy and Conservation

Iron and Steel Division

National Production Authority

Washington 25, D. C.

Hollady, E. L., Jr, (Or Alternate)
Materials section

Research and Materials Branch

Us So Army Ordnance

Roam 2C374 - Pentagon

Washington 25, D, C.

‘Johnson, J.B., Chief, Metallurgy Group

Flight Research Laboratory
Wright=-Patterson Air Force Baase
Dayton, Ohio

Lawrence, W,N,, Director
Military Requirements Division
Defense Production Administration
Room 419, New GAO Bldg.
Washington 25, D, C.

Promisel, N.E,, letallurgist

Bureau of Aeronautics, Navy Department
Room 1W68 W Building

Washington 25, Ds Ce

Lt, Col, J.G . Roylance
Munitions Board

Room 3C837, Pentagon Bldg. .
Washington 25, D, C.
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PANEL Ol NICKEL SUPPLIES
of the
METALLURGICAL ADVISORY BOARD
llational lesearch Council, llational Academy of Sciences

CHATRAN: Ae Jo Phillips

. Director of itesearch
American Smelting and Refining Company
Pertn Lmboy, llew Jersey

Paul D. Merica

Executive Vice President

International Nickel Company of Canada, Ltd.
New York, ilew York

Charles H, Herty, Jr.
Assistant to Vice President
Bethlehem Steel. Company
Bethlehem, Perinsylvania

,grank_ G. Ereyer, Partner

" Singmaster and Breyer
420 Lexington Avenue

~ New York, New York

S. P« Kinney, President

S. Fs Kinneyr Ingineers, Inc.
233 Oliver Avenue
Pittsburgh, Pennsylvania
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PANCL O" PERMANENT MAGNET MATERTALS

CHATRMAN: Dr. Richard ii. Bozorths Tiesearch Physicist, Bell Telephone Laboratories
M.A,B. STAFF: Ir, U, E. Ruder, |

PAI'RL MEMBEDRS:

iir. Robert M. Arnold, President, The Arnold Engirzeering Company

Dre. Ls C. Hicks, Director of Research, Alleghen&-Ludlmr'x Steel "'Corpo.ra't;io_n

Mr. o E. Kingston, Manager, I-Ietallurgié'ai Research and Devélopment Lngineering,
Sylvania ulectric Products, Inc.

lire Peter Payson, Director of Research, Crucible Steel Company

Mre Lo De Plamondony Jra, President, Indiana Steel Products

lire Julian Sprague, Sprague Blectric Company'

ifre Ivan allace, Cartoloy Department, General Electric Combg'ny

LIATSON REPRESEN:ATIVES: : o

Dr. Iberhard Both, Signal Corps Eiigineering Laboratories

Ire e Te lleath, Jr., Office of Chief Signal Officer

Mr, L. F. llechlin, flational Production A;zthdrit:r, Iron and Steel Division
Dr. D. S, Muzzey, Jre, liaval Grdhance Laboratories | .
lire John A. Osborn, Office of I'Iaval'Re's.earch _

lfr, He Be. Rex, Bureau of Ordnance, U. S, liavy
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GUEST LIST OF COLUMBIUHM MEETING
May 9, 1951

Chairman: Mre. Ee¢ M, Wise, MeAoBe Consulta.nt.
Guests:

Commander Charles Ne Antoniak, Eureau of Aeronautics
lre Co Go Bieber, Research Metallurgist, International Nickel Comparv
Mre. George Belser, Research and Development .Board
Dr, Marshall Brown, Corrosion Engineer, E. I. DuPont de Nemours ) Ince
* Mre Po 'C. Buck, United States Steel: Comparw . :
Dr. Richard S. Cole, lunitions Board - : .
Mre Lorne L. Ferrall, Director of Netallurgy, Cruc:.ble Steel Comparw
Mr. Ne Co Fick, Research and Development Board -
lre Arthur W, F. Green, Chief, Metallurgist, Allison D1v1s1on, General Motors
Corporation -
Mr. H» He Hanink, lManager, IIaterlals & Processes Res. Div., Uright. Aeronautical
' Corporation
Mre Js Jeo Heger, Research ,Assoc:.ate, Stainless Developmerrt, Unlted States Steel
' ‘Company
Dre John P. Howe, Head, lMetallurgical D:Lvision, Knolls Atom:Lc Power Lab. s General
Electric Company
Mr, Jo B, Johnson, Chief of Metsllurgical Group, Offn.ce oi‘ Air Research, Wright
' Field ek
Mre. We Ae Johnson, Associate D:rector of Research, ‘Jest:l.nghouse Electr:.c CQmparw
Mr, Theodore E. Kihlgren, Métallurgist, International Nickel Company .
Mro, Elmer Kline, Assistant lanager, International Nickel COmparv
Mr, Basil Lamphier, Carpenter: Steel Company '
Mr, James Do McClintock, Economic Cooperation Adminlstratlon
Mr, Wilmer McInnis, Munitions Board™ :
Mr, John C,. Mertz, Metallurgical uupervisor, Pratt & Uhltney Aircraft
Mre Ne Le Mochel, lletallurgical Engirieer, Westinghouse Electric Corporation
Mr, Jamss D Nisbet, Head, lMaterials & Process Divismn, General Electric Coe
Mre Fo Go Nordlinger, Munitions Board: - - _
Mr, Stanley Norwood, Electro~Metallurgy Div., Union Carbide & Carbon COrp.
Mr. Fred Perella, Atomic Energy Commission
Mr, William Pierce, Director of Research, Allegheny Ludlum Steel Corporation
Mre John Ce. Redmond, Vice President, Kennametal, Ince
Mr. Addison Il. Rothrock, Assistant Director for Research, National Advisory
Cormittee for Aeronautics
Mr. George Sands, Metallurgist, National Production Authority
Mre Earle C, Smithy Chief Metallurgist, Republic Steel Corporation
Dre. Jerome Strauss, Vice President & Technical Director, Vanadium Corporation
of America
Mr, Perry Tripp, Munitions Board -
Lt. Commander Edmund Je l/heelahan, Bureau of Aeronautics
lMre We He. Woodward, National Adviscry Committee for Aeronautics
Mr. Jack Clark, Defense Mobilization Administration
Lto Re He Dick, Bureau of Ships, Us Se Navy
Mr, J. Fe O%Grady, Bureau of Shipsy, U. S, Navy
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QUEST LIST OF MEETING ON CONSERVATION, SUPPLY AND REQUITEIMENTS OF COBALT
June 7, 1951

CHAIRM/N: Mre Ee Mo Wise, Metallurgical Advisory Board

GUTLTSs

lir, Norman I, Baker, Metallurgical Section, General Electiic Company

Mr, Thomas G, Barnes, Carbide Division, Firth-Sterling Corporation

Mre P. F. Bechberger, Senior Engineer, Eclipse Pioneer Division, Bendix Aviation
Cornoration

lire Robert L. Bell, Swpervisor, Manufacturing Division, Cartoloy Company

lre Co Ge Bieber, Research Metallurgist, International Nickel Company

Mre Ro. Lo Brownlee, Carboloy Company

Mr, Pe Ge DeHuff, Jr,, Engineer, Westinghouse Llectric Corporation

Mre Re Me Imerson, Arnold Engineering Comp any

Mro Lorne L. Ferrall, Director of Metallurgy, Crucible Steel Company

Dr, John Freeman, Professor of Metallurgy, University of Michigan

Mres H. H. Hanink, Menager, Haterials and Processes Research Division,
'Iright Aeronautical Corporation

Mre Glenn Hutt, fssistant to the President, Ferro Enamel Corporation

Mre John Iliff, Assistant to the President, Harshaw Chemical Company

lire We Es Kingston, Manager, Metallurgy Research and Development Ingineering,
Sylvenia Electric Products, Inc,

lire L. H, Martin, Assistant Technical Director, Intermational Nickel Conpany

Ifre Co A, llaynard, Chief Engineer, Indiana Steel Products Company

Mre J. Co Fedmond, Vice President, Kennametal, Inc,

Mrs We Es Ruder, lManager, Metallurgical Research, General Electric Company

Drs H. M. Scott, Manager, Metallurgy and Ceramic Department, Research
Laboratories, Westinghouse Electric Corporation

Mr. Re Fo Smith, Indiana Steel Products Company

Mre We Os Sweeny, Development Sales, Faynes-Stellite Company

Mre Re He Thielemann, Development Metallurgist, Pratt & Whitney Aircraft Corpe.

Ire Jo Re Townsend, Materials Engineer, Bell Telephone Laboratories, Inc,

Mre Stanton Umbreit, !lletallurgist, Radio Corporation of America

Commander C. Antoniak, Bureau of Aeronautics

Mro Georze Beiser, Research and Development Board

Commander As He Clancy, Jr., Bureau of Aeronautics

Dre J. He Critchett, National Production Authority

Mrs Ne Ce Fick, Research and Development Board

Dr. E. A. Gaugler, Naval Ordnance Laboratory

Iire Es L. Hollady, Army Ordnance

Mre Je Be Johnson, Flight Research Laboratory, lright Field

Mre Louis Jordan, National Academy of Sciences

Mr. Stanton Be Keith, [conomic Cooperation Administration

Mre E. Je Lintner, MunitionsBoard

Dro Os Te Marzke, Naval Research

lire James D. McClintock, Economic Cooperation Administration

Mre We McInnis, Munitions Board

Mr, Ernest F. Mechlin, Jr., National Production Authority

Dr. H. M. O'Bryan, Research and Development Board

Mre A. Be Parsons, Defense Minerals Administration

Mre. Ne. Eo Promisel, Bureau of Aeronautics, Ues S Navy

Mr, As Me Rothrock, National Advisory Committee for Aeronautics

Comander E. Jo Wheelahan, Bureau of Aeronautics

Mr. ¥. Ho 'Joodward, National Advisory Conmittee for Aeronautics
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A,S,M, ADVISORY COMMITTEE TO M.A.B, ON NAVAL GUN MOUNTS

Chairman: Mr, G, C, Riegel, Caterrillar Tractor Company
M.A.B. Staff: Dr, D, L, McBride, Staff Metallurgist
Dr, W. J, Harris, Jr., Executive Secretary
W, Stuart Lyman, Consultant
Commnittee Members:

Mr. Muir Prey, Assistant to General Works Manager, Tractor Division, Allis-
Chalmers Manufacturing Company

Mr, John M, Hodge, Develorment Engineer, U, S, Steel Company

Mr. L, E, Simon, Chief Metallui‘pist, Electro-Motive Division, General Motors
Corporation

Mr, David Zuege, Technical Director, Sivyer Steel Casting Company
A.S.M, Liaison Representatives:

Dr, Taylor Lymen

A.S.M._ADVTSORY COM'ITTEE TO M.A B. ON NAVY DIESEL

Chairman: Mr, E, H, Stilwill, Chief Contact Metallurgist, Dodge Division

M.A.B, Staff: Dr, D, L, McBride, Staff Metallurgist
Dr, W, J, Harris, Jr,, Executive Secretary

Committee Members:

T, E, Eagan, Resea;'ch Metallurgist, The Cooi:er-Beésemer Corporation
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