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REPCRT ON LEAD TN CERNICS®

bre John Xoenig
Diroctor, School of Coraaics, Rutgors University
Chalrrzan, L.I,A, Corsmio Tochnical Cormittes

Tha Ceramics Tochnical Committso mot (nformally for the first tinme in
. July, 1955 to consider whothor any activitios on the pert of tho Association might
t improve tho marke! for lead in all dbranctws of tho ceramic industrios and, if so,
what stops cight bo recommandod to tho Associationts Industry Developmont and
Exccutivo Committoonss At this mocting it was unanirously folt that thero is a
sizable market for load products in the corasic industries which might be further
4ovalopod,

As & first stop it was docidod to recomend that all available informas
tion on tho use of lcad in coranics be gathored into a marmual for circulation to
powple cormnected with tho cerenic industrios, and that this mamal bo followod
by supplements as now information becams available. Un2il theso steps woro taken
it vas not folt that advoriising or roscarch should bo considoared since in tho
Fromss of gathoring the information for tho mamual loop-holcs and woak spots in
our mowledge would bo developods

Thoso rocommondations wero prosentod to tho Associationts Industry
Doveloqoont and Exacutive Comraittacs, together with & rocommendation for an ap-
propriation of §18,000 to carry tho work to tho ond of 1956. Approval was granted
and %no Comittooa mot formally in Soptenbore It is composod ofy

Representing
John ¥, Ayors, Jre Evans load Division, Raticnal Laad Co,
Willisa J. Baldwin Titaniun Alloy Mamufacturing Division,
. National Load Coe
Thomas Be Blair Wostern Load Products Co.
Dudley H. Haskoll We Po Pullor & Coe
Arthur Xnight Euston Load Co, (Gliddon Co.)
Willard Midgette Eaglo-Picher Coe
John Se Nordyke Hampond Load Products Coe

I was rotainod ns consultant to tho Association on coramic mattars
and olocted chairman of the Comittco,

Tho Cormittoo mombors dividod tho task of covering all phasas of the
use of load in coramics and individually submittod thoir roports to the Associo-
tionts Sccreotary for tho compilation of the first draft, A sccond mooting was
hold during Fobruary during which areas nocding more attontion worc discussod,
Tho manual is now noaring complotion and should bo publishod in tho orrly summers

# Prosontod at the 28th Anmal Neoting, Load Industries issoclation,
April 21)-25' 1956' St, Louls, Mo,
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A list of adout 4,000 curanie pesplo haz boon compilod from national
and stato cornmic asscciation rosters to rocaive this brochure and subsuquont
additional matorial,

Tho nmany usous of lond in coranmics ars to bo roforred to in the namual,
Sormo of thuso aro old ostrblishod usors, some recontly dovulopod and othors in
tho rosearch stago but loox promising. All depond on ono or noro of tho unique
preportios vhich load imparts to coramics, ond no othor matoricl will servo the
purposce

Exonplas of Establishod Usos

Wo might briefly rofur to soveral of thoso uniquo proportios in cone
mction with somo of the old establishod usos of load in coranicss

{a) As a cozponant of glaza conpositicns, tho uso of load conpounds
provides many advantagos, 0.g., grodtor fluidity and wider softening rangs, im-
proved toxturo and snoothniss of surfaco, groater brilliance and generally a
more fool-proof glazee Thoso advantages along with othors (s.g. thorzal expansion
and olastic moduli considerations) make lexd a highly velued ingrodient of a rune
bor of white waro glazes for dinmnorvare and tableware, various typos of coramie
t{le, and for china plusbing fixturos.

(b) High indax of rofraction, #long with othor favorable proportios ac-
counts for tho uso of load glasses for optical. purposes end for tho finest quality
sterware and art glasse

(c) Load glass is uscd widoly for clectrical and clectronic applications
bocauso of the oxcullent cloctricl proportiss and working choracteristics imparted
by lead, anples of uscs hero includo sten and exhoust tubing, noon-sign tubing,
and tolevision plcturo tubas, Lezd glaszses have othor icportant uses, 0.gey roe
flactivo glass boadse

(d) Lcad is cormonly used in ths dry process onanoling of cast iron both
in tho grcund coat and cover coat onanols, The main advantagos impart by load for
this application result froa greoater smoothnoss and brilliance derived fronm its
high fluxing propurty couplcd with increasod rosistance to chipping and inproved
clasticity. Spocific oxcmples of this uso includo bath tuts and other vitroous
cnanulod cast iron s~ nitoryware,

Exanplos of Relatively Now Usos of
Loxd in Ceracic Products

Horo oaro sonc oxanplos of rolatively now usos of load in coramic productss

{a) Load is an inportant raw material in tho only sctisfactory onsnel for
aluminun providing a donso, hard surfaco and providing a nzturing tenmporature in a
wido firing range woll below tho tomporcturo which vould bo detrinontzl to the alue
ninun base, "Righ hopes aro hold for the futurs of this nmatorial,
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(%) Load glazas for coramic dioloctric bodios have boon proven to bo
; suporior to all othor typo coatings in maintoining high rosistivity undor oxtrome
i ﬁ conditions of hunidity and tomperiturcs Tho principlo use hero is in coatirg tho
Py nay ceramic diolectric ports uscd cs such or in compononts for high frequoncy
; u oloctronic oquipnant such as rador.

(c) High load glessos ns a rosult of thoir high donsity and opacity to
radicactive onorgy aro finding uso as a shioclding natorial in radiation protoctive
windows, .

Rocont Dovolopmants

Rocont dovelopoents includo nany suggostod uniquo usos of load in coramie
products,

(a) Lo~d oxido-basod plozooloctric carsmics for sonsing clemonts in 6o
celoromotors, sound dotoctors, ultrasonic dovices and transducors. Even with a
complete rupleceoent of the prosontly used matorinl, tho tornago uscd hore would be
snall, This is in contrast to tho next iten which would involve consideradly bore
natoriel, Howover, thoro oro numercl snoall tomnago usos which would augnent the
largor usese

{b) Ultra low loss hich frequoncy insulation for alectronics, Two types
of bodios containing LO to 7C% load bisilicate have beon developod which have zero
shrirkagos These provide for easier frbrication of parts whoro extrucsly close y
tolurances aro preroquisitos Ths trond towards highor froquency cloctronic oquipe
oent has roquired tho concurront dovelopment of ultra low loss ceranice Tho bost

cerazics nade to dato roquire the presonce of leoad in thoir forrulations

Sponsorod roscarch ncy holp stirulato tho axtondod uso of lead, Ono
oxanple night bo noted - tho cnonmdling of notols othar than Alucimung 0,86y =~
vnamoling of sheot stool with lead boaring cnanols which aro not now teod for this
purposa to ary lsrga oxtent ond effur an oxtonsive acrkote This is roceiving con-
sidarable attention but on a confidentinl comprry basis and it is difficult to
sccuro spacific information on this since there aro no publicationse Sponsorship
of rusearch in scloctad areas such os this would rosult in publications which would ]
accclerato tho use of locd in specific applications by making tho results gonorally F
availabla,

Tho Tochnical Coemmittos nay rocormond to tho Associationts Industry Dovolop
nont and Exocutive Committcos at the proper tino spocific prograss in sclocted oroas
whore thay boliove nost good will bo accomplishod in axtending tha uso of load in
coronics,
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Tho Tochrderl Committco is optimistic in its outlook ¢f the good which can
bo accomplishcd by the Asscciation'!s offorts nat sinply from tho standpoint of ine
cronsed soles of load to this industry but also in tho contimuod doveloment of
special coranic products which aro suporior as a rosult of the use of load chomicelse
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Savoral proposals of rosoarch studius havao already been roceived but
your Tachnical Comrittco folt that {t was too socn to consider undertaking such
X studies, i.0.4, pricr to careful considoration on the Comittoeots part as to vhich
8 avarmos would be most profitable,

Gotting back to the brochurc, it is tho Comittool!s intention to mako
this manunl into a volued sourco of Information including deta, ferrmulas, biblio-
graphy, a chapter on handling of lond, and alao a chaptur on availability of load
chenicals and dopondedbility of futuro lead supplios, Tho wide variuty of proportios
to bo discussed will sorve to omphasize the greect versatility of lead compeunds
in rrrarous corenio forrulations and will holp to axplain why lead can do so many
* things so well,




