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LEAD INDUSTRIES ASSOCIATION, In c .
202 MADISON AVENUE 

NEW YORK. N. Y. 100)7

January 17, 1964

SUBJECT) SVPRLSKENT TO
LEAD IN THE CERAMIC INDUSTRIES

To Henbers of the Load Industries Association, Inc,:

Encloeod Is a press release and the latest eupplecent to our conus!c data 
book, LEAD IN THE CERaKIC U.DUSTRIE3. The release, which briefly describes the 
eupplecent, was sent to the appropriate trade Journal-), newspapers and magazines.

The eupplecent has been called to all who now possess the binder, and single 
copies will be offered in response to inquiries generated by the release and 
publicity In LEAD carszlne. As we note In the release, it is expected that this 
eupplecent will bo of assistance not only to researchers In tha electroceramles 
field, but also in such cisfellaneoua fields as glass, enanels and glazes.

Data for ths eupplecent was developed under research directed by tha 
International Lead Zinc Research Organization and carried out at the Penn­
sylvania State University, The Supplement was prepared by Jeroce Soith of our 
staff with the cooperation of f. A. Hicnel and the Ceramics Technical Coocittee,

Very truly yours,

Jorotae T, Smith
JFS/kh
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| [13)1 Lead Industries Association, Inc
- J 293 Madhon Avenue

LookAh^adw/tfiLomd New York 17, N.Y.-OR 9-6020 

further Information*
Joroao Smith

)gy DATA FOR ELECTS CCffULHICS RESEARCH

Kew technical data of special Interest in the relatively undeveloped 

fields of high frequency Insulators, low loss dielectrics, low dielectric 

constant and zero nciaturj absorption ceramics are now available.

Considerable effort has been devoted In the eltctroceraaics field 

towards the development of bodies and glasses with the desired characteristics, 

and this new publication on phase diagrams gives results of setae of this work.

To assist further research and as a basis for irr.ediite application, a 

one-page summary of important d«ba in the system PIC—BiO—ligO—EiOj has Just boon 

issued by the Lead Industries Association Inc 292 Xadiscn Avcr.ue, Kew Tork,

N.Y. (10017). Eight diagrems from this system, two teri-ary and six binary, 

havo boen selocted for publication frets the thesis of J. F. Argyle.

Kr. Argyle was working under grants froa the International Lead Zinc 

Research Organisation at The Pennsylvania State University for the period 

August, 1958 to June, 1963, and his work was directed by Professor F. A. Hucoel, 

Head of the Departnent of Ceramic Technology.

It is expected that these diagrams will also serve as a basis for 

further research in such aroas as glass technology, enamels, and glazes. The 

data shoot was issued as a supplement to the ceramic data book, LEAD IN THE 

CETIAMIC It'l'.’.'.y’UES. A single copy r j be obtci.nti free of charge by writing 

the Lead Industries Association at the above address.

EPI7WS NCIE. If you would like a copy of tills supplement or if you would 

like a copy of LEAD IN THE CEPAMIC INIXJSTREIS, ploaoo feel free to write or 

call.

N 1949.01
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CXPLANATION OF DIAGRAMS

r**0M|0-7i0, »V)VO,

?fb0-«90-JS-0,—PbO-SrO».

Syi*m ?PbOMyO-?fcO,—MyO-fcC,

2PbO*M90 ?S»Ol-~:PbO SiO,.

the liilUminy phase diagrams have been 

Irom the l*h I). thesA of J. Argsle *".d have been 

proNKtctl m tfx*ir present form lhe eoopera-

iHm of I . A. Hummel. Ary;h ssas a l cad Industries 

Awvu'Kfi I clU»* during .he perxvJ August, 1^5** 

to June. MtHlinp •j h U'T grants fn*m the Inter­

national 1 cad /me R .-search Organization and di­

rected hv ! . A. Jluinr<l. Professor and Head of the 

fXpartnK-nt of Ccrumi’ !c*hn«slog) at The Penn^t- 

vama Stale L'mserxiu.

The title of the thesis »as. “C'aw-Forrraiion, Phase 

Rclainmships and Dielectric P»cp-r.»cs oT Siync 

Phases in tl»e Svsiem PhO-H-<> MpO-SfOr“ These 

phase diagrams and several inhere n<M included in

the present c«4loction *re cvpecieJ to appear Later 

m papers ahoructed from the thesis which mill he 
suhfnittcd to the /«*«»«,./ «.f //?«• Amrru^n C<ramn 
S,-u t\ tor publication.

Duong the course ol the thesis u«nL mentioned above. 

sub-soUlm phaM” relationships vcic determined for 

ihe three priiturs ternarv s\stems. frM)-MgO-S<0_. 

PN) HaO SiO . and MaO-MgO-SiO... as a basis for 

nu*j'iMcnK*n| of cleeli e.J propcrtx*s »>/ compositions

Clou fetmoliort, phoi# upototio* and tvb-iohdi/t 

phot* rrfotiontbipi in iyii*m PbO—-AtgO— SiO*.

N 1949.02
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in the quaternary system f'bO-RaO-MgO-S10r

( u >h J «uh v4iJtn rcljlk'o^iipi were dctcf-

mmcvi along Ihrcc joim in the system I’bO BjO-SiO. 

af*J along five joins in the svst'nt PbO-MgO-SiO.. all 

of latter involving Che ternary compsKiod 2PbO*MgO-

is»o..

I\>r the proem purpose. eight of the most important 

diagr. ftj' have been selected and presented as a h isis 

f«»r mtmedi. tc applKatu'n «m- for lurcher research in 

the dcctroecramics area tv in other miscellaneous 

ficld> 'iK'h a' enjmeh. and glazev Cv»mpositioov

arc exprrv<J in mole per cent and temperature* in de­

gree* Centigrade. Cross-hatching along joins in the two 

ternary "stems indicates the extent of solid wlution, 

following previously established custom. Dashed lino 

«n the ternary "stems indicate approximate limits of 

glass formalism or approximate linuts of liquid phase*

separating areas in the high-silica region. Dashed lino 

in tbs* six subsidiary binary "stems ir.d»sjtc uncertain- 

Ik *s in the pt*Mtusn of liquKlus or solidus boundaries. 

It will he rcvogm/cJ by some readers that the dia­

grams at-, ns't complete. lacking tiquiJm data in the 

ternary "stems and providing imly limited (iquiduv 

data in the binary systems; ihcrclore the usual asldi- 

tions ^rsj cwrcctionv can be expected tn the future, 

a» ..t the ease of nn»st puhfished diagrams of this ty pe.

As a tnal note. it shoulJ be pointed ih j I that the dia­

grams do serve two of the primarv purposes of the 

International I cad /me Rcwjfch Organization, and 

the I s'ad ,*'dustrK*s \ssivi~twsn, Ine; that is. I p to 

male available iIk  results of research o« lead com- 

psHinJs «hch might be useful to industry, and 2) to 

support research tn orJcr to fill some of the gaps 

which exist m the science and levhnologv of lead 

oxide and its compvHindv

• 0 JO JO 
:tw>so, p*o ,*vo, so#

5y*i*m IfibO SiO'—IBaO-UOt irHtm IFbO-SiG,—2BaO*JSiO,.

r
ubtl,h*d by. LE
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