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REFCRT ON LEAD TN CERNICS#

pr, John Xoenig
Director, School of Corextices, Rutgors University
Chairman, L.I.A. Csramic Tochnical Committee

The Cerazics Tochaiocal Committes mot {nformally for the first time in
July, 1955 to considor whother any activitios on tho part of the Association might
improve tho markst for lead in all branchos of tho ceramic industrics and, if so,
what stops might bo recommondod to tha Associationts Industry Developmont and
Exccutive Corraittooss 4% this mooting it was unanimously folt that thero is o
sisable market for lead products in the coremic industries which might be further
dovolopode : '

As a first stop it was docidod to rocommond that all availabdble informaw
tion on the use of lead in coramics be gathored into a marnual for circulation to
potple connocted with tho ceramic fndustrios, and that this mamal bo followod
by wupplemonts a3 now information became availablee Until theso stops woro tekon
it vas not felt that advortising or rescarch should bo considorod since in the
Fromss of gathoring the information for tho manual loop-holcs and woak spots in
our mowlodgo would be developod.

Those rocomondations wero prosentod to tho Assoclationls Industry
Davelopmoont and Executivo Comnittsos, together with & rocommendation for an ap-
propeiation of §18,000 to carry tho work to tho ond of 1956, Approval was granted
and <o Coonittoo mot formally in Soptenmbore It is composod ofs

Representing
John X, Ayers, Jre Bvans Load Division, Baticnal lcad Co.
Willian J. Baldwin Titaniun Alloy Mamufacturing Division,
i National Load Coe
Thomas B, Hladr Wostern Load Products Coe
Dudley H. Haskoll We Po Pullor & Cos
Arthur Xnight Fuston Load Co, {Gliddon Co.)
Willard Midgette Eaglo-Picher Coe
John Se Nordyke Hammond Lood Products Coe

I was rotainod as consultant to tho Associstion on coramic mattars
and oloctod chairman of the Comittoo,

Tho Cormittoo mombors dividod the task of covering all phasos of the
use of load in coramics and individually submittod their roports to thoe Associoe
tion!s Socretary for tho compilation of tho first draft. A socond mooting was
held during Fobruary during which areas ncoding moro attontion woro discussod,
Tho manual 4s now ncaring complation and should bo published in tho orrly summer,

-# Prosentod st the 28th Anmual Meoting, Load Industries issociation,

- April 2425, 1956, Ste Louls, Mo,
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A list of about L,000 coranic peoplo has boon compilod from national
and stato ceramic association rostors to roceivo this brochuro and subsuquont
additional matorial,

The many usos of load in coramics aro to bo roforred to in tho mamual,
Sozo of thusc aro cld ostablishod users, somo rocontly dovulopod and othors in
tho rossarch stage but ook promising. All dopond on ono or more of tho uniquo
proporties which load imparts to coramics, cnd no othor matorial will sorvo the

Purposos
Examples of Eatablishod Usos

Wo might briofly rofor to soversl of thosc uniquo proportios in cone
noction with some of the old ostablishod uses of load in coramicss

(a) As a componont of glazo compositions, tho uso of load compounds
provides many advantoges, 0.gs, groator fluidity and wider softening rango, im-
proved toxturo and smoothnaoss of surfaco, groator brilliance and gonorally a
more fool-proof glazos Those advantages slong with othors (oegs thormal expansion
and clastic moduli considorations) make 1024 a highly veluod ingrodient of a nume
bor of wvhite waro glazes for dimnorware and tablewarc, varicus typos of coranie
tile, and for china plumbing fixtures,

(b) Bigh indax of rofraction, slong with othor favorable proportics ac-
counts for the uso of lood glasses for optical purposes and for tho finest quality
stermware and art glasse

{c) Load glass is usod widoly for clectrieal and cloctronic: applications
bocause of the cxcolleat cloctrical proportios and working choracteristics Sgparted
bty load. Exanplus of usos hero include sten and exhoust tubing, noon-sign tubing,
end tolevision picture tubose Lond glasses havo othor important uscs, 0sgey; o=
flectivoe glass boadse e J

{

{d) 1oad 4a commonly used in tho dry procoss onaroling of cast iroa both
in tho ground coat and covor coat onanols. Tho rain advantages impart by losd for
this application result fronm groator smoothnoss and dbrilliance derived from its
high fluxing property coupled with increzsed rosistanco to chipping and improved
aclasticity., Spocific cxomples of this uso includo bath tubs and othar vitroous
cnanolod cast iron saniteryware,

Exanplos of Relatively Now Uscs of
Load in Coramic Products

5

} Hero are somo oxanmples of rolatively now usos of load in coramic productss

(a) Load 4s an importont raw matorial in tho only sctisfactory onnmel for
alumirun providing a donso, hard surfaco and providing a mecturing tomporaturo in a
wide firing range woll below tho toopercturo which would bo dotrinmoental to the alue
ninun base, Righ hopes aro hold for tho future of this matorial, '
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(b) Lood glasos for coramie dioloctric bodios have boon proven to bo
suporior to 21l othor typo coatings in maintdning high rosistivity undor oxtromo
conditions of hunidity and tomperatures The principle use hore is in coating the
nuy ceramic diclectric ports uscd as such or in compononts for high frequoncy
vloctronic oquipment such as radar,

(c) High load glnssos ns a rosult of thoir high donsity and opacity to
radiocastive onorgy aro finding usoc 4s a shiolding matorial in radiation protoctive
windows, .

Rocant Dovolopeonts

Rocont dovolopmants includo many suggestod uniquo usos of load in coramic
Froducts,

(2) Load oxido-basod plozooloctric coromics for sonsing clemonts in 8o
coloromoters, sound dotoctors, ultrasonic dovicas and transducors, Even with a
complete roplecomont of tho prosontly usod matarial, the tormago usod hore would be
snall, This is in contrast to tho next iton which would involve considorably more
natorial, Howover, thoro ere numer:) small tomnage usos which would augment the
lorgor uses,

(b) Ultra low loss hizh frequoncy insulation for alectronicss Two types
of bodios containing 4O to 7C% load bisilicato havo beon developod which have zero
shrirkagaoe These provide for easiur fodrication of parts whoro extrumely close
tolorances ero preroquisitce The trend towards highor froquency oloctronic equipe
pent has roquired tho concurrent devolopment of ultra low loss coranice Tho bost
cerazics pade to dato roquire the prosenco of load in thoir forrulation.

Sponsored roscarch nzy holp stirmulato tho extondod uso of leads, Ono
oxanple night bo noted - the coomoling of metcols othor than aluminumg Cegey = .
cvnanoling of shoot stocl with load boaring enoneols which arc not now usod for this
purpose to ary large oxtont and cffor an oxtonsivo azrkote This is roceiving cope
sidorable attontion but on a confidontial compary basis and it is difficult to
socuro specific information on this sinco thoro aro no publications. Sponsorship
of rescarch in scloctod areas such as this would result in publications which would
accclorsto tho use of lozd in specific applicntions by making the results gonorally
availabloe

Tho Tochnical Committoe may rocommond to tho Associztionts Industry Develop
mont and Exocutive Comnittoos at tho propur timo spocific prograns in solected arecas
whore thay boliove nmost good will be accomplishod in oaxtonding the usv of load in
coranicse - | .

Tho Tochrdczl Committoo is optimistic 4n its outlook ¢f tho good which can
bo accomplished by the Associationts afforts not sinmply from the standpoint of ine
cronsed szies of load to this industry but also in tho continuod dovolopment of
special coranic products which aro suporior ns a rosult of the use of load chomdcalse
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Sevoral proposals of roscarch studius havo alrendy boen roceived but
your fachnical Committco folt that it was too asoon to consider undertaking such
studies, L.6.; prior to caoreful condidoration on tho Committeots part as to which
avorues would be most profitable.

Gatting back to the brochurs, it is tho Committool's intention to make
this manunl into & valued sourco of information including deata, forrmlas, bibliow
graphy, a8 chapter on handling of lend, and also a chaptor on availability of lead
chenicals and dopondability of futuro lead supplies, Tho wide varioty of propertios
to be discussed will serve to emphasize tho grect vorsatility of lead compounds
in rrosrous cormis formlations and will hoelp to explain why lead can do so mary
things so well,




