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Cathode Wickel Base Metal Evaluation

Work of the American Soclety for Testing Materiasls

Suumery:-

Thig is & brief higtory of that groun now known as Section A, Sub-=
committee VIII, Committee B-4 of ASTM, and an evaluation of the vrojects
of this group as an aid to Elesctronioc Tube Design and meanufactw e.

I Boginnigg of the Orgenization

On Jenuary 15th and 16th, 745 the Superior Tube Company spengored
e meeting of about sixty men representing 19 electronic tube compsaniee,
Internalional Nickel Company, Superior Tube Comvany, Stupakoff,and Reynolds
& Harris at the Commodore Hotel, New York City. The object of the meeting
was to prepare a proper method of evaluation of nickel as a base metal for
oxide coated cathodes in electronic tubes. It was svparent from the beginn-
ing that a great deal of fundamental work would be necessary to establish
a prover basis for the evaluation of the material, and a sub-division of
work seemed necessary, Accordingly, fow groups were organiZed,

(1). Chemical Committee

(2) Metallurgical Committee

(E) A committee to decide on the design for a "stendard diode".
(4) A committee to assemble and evaluste data,

At the same meeting it wae suggested that this group, since it would
nrobably require several years of organizatiom, should affiliaste itself with
& national organization. ASTM was the logical choice. Consequently, the
group asked to be made a section of ASTM, and was accepted,

11 Obgectivo |

(1} The svecific rurpose of the ASTM, founded in 1898 =nd incorvorated in ' -
1902, is "the promotion of knowledge of the metals of enginoering, and the
standardization of objectives and the methods of testing". This vurposs

the socliety has simed to schleve by organization of vendors and users of

various materials into committess to decide upon the vroper testing methods

and test limite to be annlied to any materials in question. A, S, T, M.

policy has often necessitated Joinit ressarch to determine the controlling fact-
ors in a particuler material or process before test methods for control nurnoses
cen be intelligently devised.

{(2) It has been the object of Section A Sub-committee VIII, Committee B-1

of ASTM to continue the organization started st the mesting in Janmuary ‘U5 se
shat 1t mey initiste sufficient basic etudies to discover one or morse unknown
factors which controel nickel for cathodes and finally establish methods snd
1imits for the eveluation and asccevnteznce of nickel to be used as the hase matal
for oxide coated cathodes.



Iz Proggan_'
(1) Seotiom A Sub-commitiee VIII:=

The orogram has been one which has tended %o integrate the work of
the committes. However, for a nroner comsideration 0f the work ot hand
and the method of attack, it is best to consider the work of the individual
grouns, remembdering that, to dete, it has been navessary to attempt
establichment on a firm foundation of the background kmowleige required.

Muaoch of the basic information required for this vurnose in unknown.
Through the cooperative resesrch of coasumers and nroducers of cathode
nickel much of this basic information will be obtained, Further, it is
necessery to check much of the sunerficilal investigation snd remorted “facts"
on cathode nickel given in former renoris and discussions to ascertain the
factors couzrolling-th. nickel &8 2 base metal,

(a) Chemical group = It has been the object of the Chemical grounm t0 nro-
noge to the commitiee as a whole the nrovmer methods of preparation of
materials to be tested, stendard methods of chemicel analysis of nickel,
evaluation of elements as to amounts, state of oxidetion and gas content,
end noesible interface reaction., This work must be nrece~ded hy a besic

‘ undorstanding of the chemical reacﬁions due to base mstalg '

(v) Motallurgical grouo - It has been the object of tho metalluridcal
group to work in close cooperation in esteblishing stenderd methods for the
analysis and evaluvation of slements which would cauvse differences in
processing of cathodes, and in establishing surface »nd iatergranulsr condi-
tione of the metal. The initial work here ias also of a basic research nature.

(c) Diode group = It has been the object of this groun o nronose for use two
tyvee of divdes. The first is & factory diods dullt of stendard radio tube
nerts and with standard orocessing to nrovide a practical and easily duvlicated
test medium for the evaluation of the base metal Dy actual emission tests
through all of the comveniaes involved in the organizatvion.

It has been the second rurnose of thie committee %0 build a "stendard
ladorstory diode" with all of the imnlied leboratory cohtrols to give a
nedium for fine testing of veryelight differences in dase metal and for
any sdvanced investigation which may be initisted in controlled nickel melts.

(d) The Data group = The compelation of the results 0f the various groups

has fallen %0 the lot of this groun, In addition, this groun has established
a standard form for revorting of sll data on tdste of cathode base metal which
are nov being carried out by the various compsmies. 1% has likewlse pro-
noged the estadlishment of & stsndard method of ewveluating the various test
results which are obtained by “"weighting" initial test, initiasl rejection
percentage, and life tests.

1V Results %o Date
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Since the initial mesting & great deal of work hag been dons by all
of the groups in an attemnt to estadlish the nroper methods for evalue tion

of the base metal,

The Data group has, as noted. abovn, already pronuo-d teat revort forms
and methods of evaluation of the various teste which caa be given t0 elther A

a standard factory diode or $0 almost any factory radio tube. As a result )

of these nrovos-ls it is expected that the tube companies using the forms
wvhich the committese has vrepared will gi%e information which will be more
aceurate and useful than that formerly obtsined. Grester vraecision has sl-
ready been demonstrsted by use of a stenderd diocde than could be obtained

by the use of differsnt tubes in factory testing of the ssme meterial, If the
resulte of the work of this committee are to be utilized proverly it ie
necessary thet a stondard diode be used so that the nrocision attsined thereby
ngy enter into ell the rsvorts.

\‘E.

|
The Diode group in nroposing a etandard factory diode, which has already
beon adapted and used by many of the commenies interested in the test, has
vrovided a simple "and satisfactory method of giving direct omission tests for
the usual samplaa of cethode nickel.

Some of the cCommanies involved in this work will build as a laboretory
diode, conies of the tube used by Dr. Coomes’ group at HIT ln their laboratory
tests on axide coated cathodes,

The work of the chemical and metsllurgical committees to dste has been
mostly basic. That is it hse involved the study of the Puadamental factors
in the estsdlishwent of prover tests for base meval end in the nroduction
of better base metal.

Methods of cleaning bese metal, urcnaration of the emigsion coating.
end chemical analysis of the samples heve been started,

Alrerdy it has been found that the standard mothods for chemical
snalysis. of nickel samples are not adequate for:defining differences in
cathode nickel. The work on proper chemical analysis of small srunles of
nickel for small amounts of other elemente has been referted to committee E-3
of ASTM, (This 111ustrat0| one advantago in such a nationnl orgenization).

COntanination tests with Fe and Si have indicatod thogo elementes are
not nec.g.»r&i: detrimentel to emissidn. ¥, o..0'0 0& haked ?

L >
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v Recommondationn

While much of the work being undertaken is of » balio nature, it
vromiges to lesd t0 » real understanding of the limits ‘which must be vlaced
on cathode nickel to assure consistantly desirsble results, There certainly
1s no record of these basic nroblems heving been solved to this date, 28
witnessed by our recurring cuestions on the rdequ-cy of our present nickel
lpeciticatiuns, .(No further changes should be msde in nickel snecifications
until we h~ve'a firm basis for the limits on "1nnur1tioa" which we place in
the snecifications.)



=b.

It is the onfnion of the writer that G. E. Co, &8s a whole and the
Electronic Tubs Division in vnarticulsr should not only remain an in-
terssted member in this group, but should take an aeven more active nart
in ite nrogram. This more active varticination may take the form work
on the testing of the various lots of cethodes in a stendord factory diode
and, nerhgps, some wo s on the building of the lrboratory diode, together with
the suonlying of informatn on these tests to the data committee in the
forme nrescribed. Our comvetition in the electroamic tube field has certain-
ly shown its continued interest in the works.

Ae & member of the chemical committee the writer hess alresdy given in-
formation to the grounp on a chemical analysis og a gstsnderd ssmmle which
was sunnlied by International Nickel Co. (anslysis made by Works Lab.,
Schenectady). Svecial work on the gas content of cathodes is being under-
taken in our Research Lab, Some studiep of interface reaction may be done
in cooperation with Research Lab. in the near future., Work on gvectre—
nhotometric anslysis can be done on the Bbckman in £#269 as well ae in Works
Lab,

Mr, L, L, Wyman of our Research Lab, is the éoordinator of all of the
work of Committee B=U for the G. B, Co, and it might be well to have one
person interested in the study of cathode nickel resvonsible for coordina-
tion of all the work, end resultant information in the Electronic Tube
Division.

oW Pike
AC Gable
EC DaWalt

WB Gillen - #267
TF Peterson

Section Leaders
Technicsl Data Section

CC Kirchenbauer - $#269 Fact.
JN ¥hite - Ken-Rad Owenshoro

Buffalo Tube Worke
Utica Tube Works

Schenectady Tube Works
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