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CHENICAL BHOIMARRING REIVIEWS

RATIRIALS
or
COESTRUCTION

Asocistion pullehed quarntly the mag-
szine Loed (9), which covered all moe.
wortky wers sod thewe of Corvomt insrven
Anersal tevicw srucke by the secreaey
ward published la oud Moy
Jarel (19), Fea Age (X0), S (21},
dad in the "Year Bl of the Aoricas
Barean of Mewl Swadetis™ (1), la-
cSwuded la the materisd oa scoacenics wa
8 chapeex on keand for 8 text, ~Loonooit
Ceography of Industrial Maveriad ™
edived by A & Carlwa of Dartreontd

llqnam of Roll'v paper, “Lawsx

Methhnts ke loapecring Lead Lining ™
it apprared in the November 1754
e of Owrwial Fagoverng (15} wero
daribured. It gave kapetat W0 trcege
mticm by indusry Ot U service ki of
Iead-Land veumls ke basforg corre
shes ey e esirnded Duoagh propes
bmoctiom and wwting.  Krpring werr
Butritessnd of 8 Smilar articlt spqwaring
o Prvslrgn R (75). "Cowriwre .
A Comslatom,” by Maery O Fowt,

Lead and ks Alloys

corvosivn raie o b dhaa § pre year,
bot Curre s Cvidencr mow that &t com-
contrathd sprevacking the bower ox-
trerea, O 0 305, Cx cxwrvaion reve (oo
creans peciplunaly, The e MZ'L
wxid b toughly twice sl 8t $%y

L ladars $otd humd
Soiicora beurd o prevca data

“How MMuch liocs Lrad Change
SeceD,™ as srucie by A P. Weaver, wes
repnewd bom Sed (17) a2d dotsd>
word ae of curremd iatecest. Acosrdsag ®
foland $ert Co, krad dors mach W

M aveirascy (10), sad io Bod Lrad Tech-
naxal Lener Na $1 (17). The fatser
referred ucifically w0 esfxe peepars-
dos sad is imporasce fa echieving
bet performance from red bead palam

A wre bock, “Lead e the Crrumic
ledumrica™ (9), was puldnbed and
dotilausnd by O Lead Indutrio As
soristun a8 8 permmancal recud of prop-
ertes ard appixetione of ked com-
pounds st maght be hriphal w0 & cer-
it i whawver fickd of coramics
b mmay be engaged.  §0 b aleo lasended
thet ihe bumk e ujgdemenird ram Cane
W tror, M coramic wchrodgy B con-
santy o & wate of Bun  Aa article
on the we of brad compounds in glase
used a0 bwulstion ke AC spart plugy,
which bad appeared in Lsed (7) and
was reprineed o Crowe Newod, bndi
cawd O knprrtance of allowing glase s
be fred ot bow wemprratures whie re-
talpicq devwtd quakity and cheaical
duralehity. Brwboial aypexe of lead
weee earmaried n thie regard.

Th handterd, “Radwbgical Health™
{S), dwtritarted by the Ofhce of Toch-
okal Mervicrt Ul 8 Departrment of
Coenssrree, tonisire dats prrtioes 0

training i conrrrcdon with radicdogical
healih st the Robrrt A. ToR Senitacy
Eegineering Cratzr, This bost sorew
the gemund of citer kdens! pgemcies,
mate ool bucal wutlrrino, univerniues,
and badusry and refiws b pert ® beed
phrsicals and ehicdding conceps. A
hardtuck, “Nulrar Radiation Shickd-
g™ by £ P, Kizard (1) of the Ouk
Ridge National Laturastory, prepuecd
hdﬁ)&(‘m-ﬂm "Nuckar Reacsor

mancly July 1956; lud-|1’hltd~2ﬂ
lachmive and jead-214,

Repring of Drooeraias, awe Exos-
axzano Crsumravy Makrisde of Con-
sructon Review for 1954, “Lesd and
were daribted by the

clety for Testing Mawrials ot i 1938
axcrting were made avalleble. The pro=
coedingy are Lased on 8 rrpost of 20-year
wois, Inchuding lead, which shows cos
astcnt dunbility la peactically ol typm
of expaaure (5).

The “Lncyclopedia of Chewsoary™
() containg a section on the Lead fodu-
tries  Amxciation coewfbuted by the

(), (ehecte inkarmadrt prmdthily ond
wetwe Ly e pathrt whiv b ajqasied ia
fots stniarL aAxe Faevessrer -(oww
mre v daring (e prast 10 rears  LMaweidd
drutd o Pt e in chesmical e
$rud w8 (4D thvoly sacoBrmt  Home
vy, e waorrasum chavt har podbwrte
bl wditicnn 00 W spgeared ba the Ahrep.
wongat (941 et B b6 rrr wih Mgk
e (raam (a8 M (oI etamy
tubrw W% 1 8 Rotd Ol s nd

e D2 e e S
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tonaty o0 Jras Diviawm, Anenon brk Arme Corp, Pt el 0 048
Pon 1o b bed Moo, teperiet b Sodgn, devigasd, pod aenp
oetrs o bartul gridvens tad tonirel sy seee hr By aivie ood Sbooll
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scene, uses lead-lined equipmant thrwghom

B e R Matiatiiia te A
s

ripe
chonirum pareh have
haeoved rewtorce o dupping pro-
vided by oddasion of leod Yo paukvh
oromal composiions. laad elo pro-
vides the low fmion tespercire
maconary ghn gracter smootnen
ond be e oncesel, impeoved
do'd'] Wmm
sexreiary. The vobeme b deigred for
chrmiiotn, tuginerry, sad Kxause and
pricrs 10 sxmnic Powt?, sutuRition, chro
trva tubry, radaa tivity, ecw demorow,
plastacn, and <hrt myacs
“Developments ia Seoragr Battorien,”
by H. D. Wusoa (78], wes rrproduced
atxd prat 0 wrmbers of the Lrad 1adas-
ey Asmxistion.  This paper was pat-
toularty indormetive and contcampurary
sad tovered all amarcts uf Jcad-erxd ccll
devriopownt sod wer.

nglasering Advencss

Ponbde ppphrstions 80d 8 theorrtical
and practical drscription of 8 kead wulfde
phacconducuve el were ghws by
Randictt and Jenbira (84).

Thewry of criwria and cffwirncy of
G arirvon jeen e mrtals, re-
leticms Letween oatrusion Rewe, rem
velucity, Ira e g tnllet containet inters
tace, and high wmyersture and riwro-
haical prigerivs of metals werr enabe
batwd by Feliham (14) and wed W
tvahiew frnsiun priscses b rod

lmgrnrment of Learings by cles oo
drjaniinm f blne o bod, bad tin,
o od-wdiorm wn the 1o aring turfacse
of castinm, s, Wed-bnnse, slves,
sd wvyt aliry Learings was shuswn by

Regprndodd  (5.4) w0 cahance their
dirctvenes coresdreslidy.

Taamels, drvekged b sbrvonluem by
Bchults and cowarkers (£4), rre ad.
berrat, foe of crasrs and othry drfecn,
and had krw theormal-nowuon sbsornaos
cros sactket  Frit congeasiions were
based 00 glewes o O brad Boeeaxie
wxa Hesem and maccenldly prowsowd
the mwrial frien oxindatnn wivrn trued
ta air Jor 100 henery t SU0° CL

New dowbigmests is wmede ool
were made 8t Covunce m outhard by
Painbridgr (14). Kecovery aod codlecs
ton of dust and hane comainieg rtal
vahare  whicved by mrears of riecuee
Mate prreymiabem unit, bagbouse, sed
wet scrobler. The Duabe srrdbiber, o
pcw Gevice on e xnsblung Kene, ey
Foys pad hewd cqQuijosrnt thruughout
ke handhng cormune gam masturve

Hathart (£4) repxs 8 new proces
for e masulscture of kead glra
The pramlaites of mblwtzntial v
la the masmdsctor of brad bis and
glasrs are presceied by wee of meltable io-
sereardaary peudia ts [rom mrlung of ead
miocrals W ovetalls bead.

changed the conductvity of the lener
fieen the hede typw to the chertrun type.
The cctfrirnt of difunon varirs fromy
35 a0 T K w07t 332 K, witk
the deTusiom process being siemlsr
that of oy i gonmanium,

Flow o Jorst Gusan’y lead selloride,
Sead wdciris, and il murus) wofid
Blduteng was messared by Joffe (38)
The thrroead trdactvity, K, was &=
torritd whY aa bcuiacy of 3 0 ¥,
bodd Dtk were enade with el
wicsd cvcductriey.

Oxcaerreswe of <100> glide Ia kead
whirtde was werifrd by Rachinge
(115) by swans of poitat prarchicg.
At krw bisdaag oot o I8 demd
elande (412 brad, 37T wellurbues),
p orcurs by movemcnt of coupled
partial dudorations of trpe 'fee 001}

The wrnaty nserm, copper-diead
wihrinm was puden] Wb 8 pager de
Knling Gwe remile of onginad reerart
by Grevemana and Wallteum (J&)
Study was over the racge coppre-coppar
(1) swcilonde-bcad wduridedred by tbm
mal saalyrie and secroscopy,

The crymal structares of bw

A previcaly unhaows  compound,
2PO-Frd)y, which may hawe sgrebe

graphix and magncuc lovortigauons s
Lar Lnciude he identity, magneuc carrgy
alue, temancace, cocreive kace, and
magnetsaton.

Low semperatars orramie  darlextric
bodecs wrre funrd widh  Jead  friw
(74). A samber of bighly intvrroaarg
bondacs were deveboynd maturing in the
ronge of 10° 1w 0 F. Scwne of the
wherpot praperUrs iodhade ‘ow of sero s
bog shrinkage, high iopact remsance,
and - of witrs-kow dorleriric hose,

Roveorch Progrose

Pivysicol MoteBwgy. Comsidrrable
interest has been procrawd s Rumsls
recrntly and 0 KAne eawnd i e
Univd S and Canads in brad-
tefhurture aloys which have jwpdwee-
Sord ia sewmxondw s work  The of-
frew of varmnm sdmirtwive ca the trpe
of conducusity eahilitred by Jead whe-
ride, which @ (ormudered 1o be 8 typacal
instance of & blcamponent suletance,
were ptudied by Kovak hib and Masle.
brew (6X). They atempt 1o debne
the conditivmg uider which g~ and o
onducivity Ny apprat 20 hat brea
dore in the aw f the prntcrengoor el
grrmanium and Mikia,

Nt o Jead o beod wileide
wod ptudied by Bolaks srd Mdlew
(28). laprisorne demncotruie  hat
Inirahtion of bead bnte brad telwerde

1608 SOVITHAL AND Po0outtan ORRBITY

ds briween Lidwum and Iead
were Ot pubyrct of reararch by Zallis
and cowurbers (70B). Sergle vl
potwrros about e e were phoso
graphed with e Weisrolery camwra
Sunon sl Jooes (158) domrited
aprricueny whixh cocfum dee prevd
oy rrporwd invow wprgatvs of
astmony e redestmooy casiogs
Ruprrcrnling of antimowy at tuwwtit
sernpuranervy and a perfcrred crientatiom
and growmth daecticn ke the antimony
coryvals were cwd ae rrgonmsble for
e esceminely large coveragr by and.
moay ia the cast aloy surfxce. This in
frmata b partkularty bnjporuast ia
oantc ton with betwery gride
Difusion of krad in grid has bern o
vestigased by Ascvd and cowochens (18)
Ly 8 radicactve acer mwthd o em-
prratare tange 17%0° 30 300° C.
- Drfliavom of Wod ard of race semnne
of bissuth ba Bqad bead were lavesed
pawd by the capallery mrthod weing
tadiaen D (lead-217) and tadmm F (bis-
wuth-210) ss trxers.  Rothman ard
1121 (128, 138) anpeted reamdu with

A e

O

tuinting theorirs of Gifusion ia lequids

Agreraent was ta, sud the heat of se-
thratnm bo widifuson la bead was
fowred 4 b chr b0 the turrraponding
Milvrtaa gy oldained from vie
trmity data.  Hhomewer, lawe puden
(140) o Qilluasion 1d Visrrsh ond Jead in
Prda luseelh usisng Ut et Ink-
s geve sctivetra owsryies of wwwe
Hhan teis Our vadute cakuiatrd froem e
i caiving.

e arars T
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Jspancer  research in this amva by
Newa and cowurkers (85) has sheren that
e d:ffnica corflciont, D, of bisexyath
{a asdicn boedbiscouth a3 mraserod
at AN° 0 &7 C ja ditute sofutios
corfuva that diffison takes jdace ta U
mareee of el kvd  The infuence
of concentretnm wer shadied st Fart
C with 2 @anmu™ value for [ baing
found at 60 stoaquk €, beecaash, The e
b agrecmwnt with (e dermadinanic

- propertey of e kdathe which srwt

stromg Bt deviston from Reosuley
baw. Sciler sty of Cw dillisiom
o satesny b golen kadenticcony
(88) show Gud U b B2 satsonay bone
thet d:Tuse and, setuming thet  Che
Suiluming partichn 2ee kg, Cwcaetical
vabars s3roe with axperisenial reale.

Seudes of Maetis of dxdzvoa of
ok copory §a Lquid kead pod bawarst:
wnder Ratk othonmel conditons ot
lrajrnﬁuw i the range MO° w
S C were prriuomed by Ward and
Tayba (185}, Espenmeatal data ap-
prar coonstent with doaobution bricyg a
complcl prucre fovuivteg dfuason of
mavee Buorgh laminer boundary Lavers,
cuedaoed with (onvxuos feu -
wuduced  tuwouch derwity chenges ¢
s panying dandwtion.

As lmproved capillary methed far
owasuremert of sudace wnmcn  of
mdwen metal up to 1007 C. has bren
Gevwed Ly Mokhaed and MHowe (75).

The horits of sobuldlsty of theer metate,
witurasm, sebrtium, and mangsame in
owdwn Wad (JOH), shose derveasieg
CxxrBU PO WA  decrtaming  team-
Per sture 1a all theee Caore.

Valents (175) weed the thectromotive
archuad 0 derscrmine the wxthone of bea-
e Rality 21 e snstucrng of 4407 aend
3 C for the tine Lisnuth-teed nocm.

CGood duffraction patierve on  fiquid
Jead bave bren obtained by Smith and
Shacvah (148) and soalvrd W obtain
the swomic damtributon curvr. The
rroule differ pomewhat from Owee ob-
tained by say deffcaction merthode

The rewiim of a study by Hollman

srnge conditaan  However,
thasive  ledornation b eveilaldv come
ternit g what off~ct Ywre may b on
wh wider. RAnall additews of and.
oy and/of tiwouth spprar 0 boe
hitdy the vendormation of ta, snd re-
(et il stuam o poeernment solder
Mo atsona reflect thas thinking

Hachonicud Mossttvrgy. Teve 1o dee
Srewnns how by of plasic debame.
Bue degwist during prujugetcn slong
¢ lead ber weee condueed (IC).

i e e it X il Gl T S K
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LEAD AND TS ALLOYS -

The effect of [stgue srvears on fe-
covery prigurties of kad ‘wad the subpect
o resarch by Emandy (J0) who mess-
ured creep of kad with 8 sieoscidel
fatigue Frem popcvimperd on 8 suatic
srems He investigatsd the recovery of
the Tanment reep profaTua ustag e
waatremod perialis of su bstervupacd aveg
. An inéra of recovery xs defined by
Kenmady was drurmined, and sa ox.
flansvon of ecreese and decvtass o rae
of peeovery bs given Ia torey of dudoce-
thowe

A eaped excthod of oiwating fatgwe
Ut or endurusce Genlt of brad bn ree
veree beocliny @ gheea by ldckrow
(20). Propremire beoding trchoiner
wvd, s $e3tp st oot wd oo \Woklare
trpr romGng Lecdog sachins. The
mrhod B conadorod  jaoassnc aed
eight fod ks orac inprant we e
doawrmineey the ofinct of chasge la
destzn ln tmpeovicg o drizacting from
ugee prrharrance.

Cobd wnpact extnasos hers o Mad
were trvanavd by Gobvy sad cowathess
(2C) oallografhisaly umig BIas Fages
Forurmome curves were obiained whsnt
course was srmler b that of Oave ke
matk ervrunon.  Reducoan was s mand-
mran st greatey thea 0. Tihe -
pact exthamin farce maight te equal w
o ke dan e sate hurce i rechaction
ard ram of extrusca were incrreerd.
The cffrcm of frequency sad ampdi-
tade of slwrranng ik Wrwe ow
the maimoem plasicity of kad have
bere studued by Ryballo (8C). Maxi-
muem (dasclcity doreass with the aempdi-
tade of Ut dedormnation while dacrvasmng
freqparncy lacreascs plesticiey.

The clastic and plostic Feaiw of kead
at the wmpwrature o byud beloa
have bres detrrmined by Kbhoturvich
(4C). lesd wet sunm w0 be wild
plastic bn chais area of cryagenic reacerch.

MHudess Physics snd Hedesales

{oclmsticity b coliviums brtwers plone
acd kad Dude] was dewrmined (LD)
troxa durect rcasurernrnt of the eworgy
of chargrd pern Interacting with jred
ouchd sad of encryy of the nevtral pione

od In these {nteractions.

IMlerential clastc warnering of $4
me. v, neutrons la ired was dererniand
by marasurcment of diffcrenda] crom ses
Uare ke the clastc satwcing ta &
rirg grometry, A biasd dewior widh
» sphurical Bqukd waetillator was waed.
Reoul® s la Qualitathvg agrecsnent
with throretical perda dong (80).

High enrryy mucbrar Inbeactionn la
lead by commic ray peArea weer stodvd
ty Giateemi and carwiabors (4(7) in &
mediigds thmad chamler, uiggeird Ly
Cuiger-Mulirt covaen A sidy s
ade of the devesrqmur it of v ae rat
toxarte in rad.

Crum sectloot of (pre) remctiom la
the isotpies of jead have beem made by
Befl and Sizrgard (20) by the active
Ucm mrthed n dead-200, Wrad-207, snd
fead- 20

A value hat been Chiabacd ko the sb-
sute paie pruducon arus sectioa of
brod 8t 276-mev. 3 r3y3 f meatin-24.
The valur ctasloed acordiyg w0 Standil
and Morax (1uD)) ko the crems srction
21X e 062 bawm

The bictinee of jesicors 8 sprecoa-
dractirg Yead wae tvesrgated by Groes
sad Madareky (6D) ot ¢1° and 10° K,
Comnpsrisons were Indeesed.

Gan (S0) stases that lead b an o
ceflent v shald exacially where apace
is a1 2 preechem. Magawr desiga repecres
meee sre Gucwmed Le rffrctive bio-
bagw sl uiclling of bon caver and crlls
Mantham
prebcasee  coview of Y progertaes,
charactriiniicn, covm, and other Ccom-
pdceatcms for aevernd types of wwrtallic,
arpaeic, and cacrete shackls

Correcom b busadwp lacsar fur
Yead shubding haa been cakeulased by
Arten (1), Gansrna shurkhing vakars
for two cupaos onagy kv, | ard
1.3 mev, hawe been devvmmioed and
photerd graphically sngedher with vaha
wncarrreted for

Raxcx (9D) demcribedd the compuuiw
duckd manTials desgned w0 provide a
comnldastion burricr o sop yradiation
with ead pridw and w oup powtrues with
hydrgeneum liquid Gllirg the laseracices
tetween the pelrta By weing singles
mmum.wmw
{acuxt, & targe of retce Letween Ow
gamwna and nruita sopping taatwriaks

-
Bacvxaty Wo’“ monolittic lood
do0r 17 behan tick ond weighing 18
forw parmis Ol e Consete-fned
Ctove (Cntoming J pounds of cobol-60,
Griss decvices wift vie ¢ netofiofion
to vy e offect of muteor rediotion
o tefnery processes ond prodwche

VOL 08 WO. &, PART & o MNPTENNNE 199 (400
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_BATERIALS OF CONITRUCTION

may be obtalned by changing pritet core
slse and core Glling paserial.

Atsenuation of #e and [T6-mevw.
snchrotron x-rayy ln kead was devor-
mincd by Miller ard Keanedy (7D).

Antack of mcteb by Jead st 1000* C
wal stuciod by Wilkineoo (127), Of the
several metals abedond, cant lrom and
weanium wert the only petals 1o wnderge
complere doaclytym,

Attack of meiz3 by 2 blewwuth-32
Iead-16 da alloy st devsiud eapere
turrs (J10), lavolved 1o attxh om
medvidencm i $20° C of beryllum ot
W0 G Alminum, Utacdumn, and dhee
condum were Samagrd. True b bneububle
Sut pubject 1o Insergramdss stack.

Cerrenion

Onidudon. Reerarthes on the vaide-
ton of owisls sod alkay ia e ferd
sawr by Spinedi (OF) reforeed b pant w0
ead and the evoeras tn-irad and Jead-

the hdad

soodically karmned Jead distade,  Nerther
of these eherncot could e anudx slly de-
praived under the exjrriamenial condi-
thorw [n the stecoce of iead,

According 10 Burbenk (IF), dw anadic
corrosion product formed ta kad ia
salfuric scid sdution drperds om U
powntal of the wrwal muface. In the
posential range letwren kad-lrad wile
faw and Yrad »lfavr brad decnide, nuone-
bavic lead miaw, Wad hydrossde, and
lead monumide wove denubed by vire
tron dufraction.

An owtsanding Gevelopeacnt b this
srea bo what crstitutcs 8 refutation,
o part, of Burbenk's fndings s U
report by Roctwhd and Cahea (TF)
of e Dectric Sswage Dottery Ca
Theis papser was well recrived and lndi
cated that anodized brad and lead-snd.
mony alloys cahilind the LAlrwing cne-
robon produwcts: o-FUOy FFUOy sad
PL80,  L4ed mononide wos not ia evie
drece particulerty and these findings
were hurther enhanced by the indeperd.
ent diovery by Caben of aNA3y, 8
crymalline modidu st of leod dunide,
whikh wad Al (e prlimigal ancelise-
gon priduct,. This wwek ha teen
weened dgnificant s the geaesal theury
of Jead cortrason procreses undet snadic

conditkrs and s of pertocnt Lowrest
w Jeyd-acid orll mamslacnarors

L funber staadies 03 anodic corrosion
dk:dhu!‘wtddmlu\jon.hnéu
(82) tnterprew e thermxcdynamics and
bty of the corrmwa process a
order 10 indicate pecare of preventng
or sdowing down corvution, trus alkne-

- irg Jonger positve batwery geid Ife.

Piiggs and Wynneduoes {/E) haw
studiod the wmodic bebavies of bead e
halide wolutions by anadic pdarisaton
of freshly cut kead surlacos at consient
current density,

Chemieol. Corrusion of brad in aulhuri
acid 83 Inflornced by e grucuare of ¢
el wat dexcniled (45) in vros of Oe
mechanien of sctod of varkns antasro.
phoa additivey in brad.

Acxxrding w Trillst {705) a pew savy
mrcicgiaph (with 8 rowry lagest
oyhnder) has mwde 8 ol 10 wudy
Ot Mnctio of the fonnatcn of waps
rending from the attack oa kad by
Larty acads a9 well a4 U mructure modic
Bcatsoom s 8 functan of Uw rajerature,

Hem (3F) bhae conchucded that bio-
Jogical dearenpcition of pie and sot
phened i producing the so-calind ~ phencd
corromon”™ of head able.

Qolvenie. Corrosion propertrs of b
tanium and dhtuefum oujled with
dead and other metak la vartow ia.
orpanic sduom was the subpect of
rescarch by Schlala snd coworben (3£).
Thanlum snd girconjum veuslly e
smrd  cueTosion
contact with & dusbmilar mtal

Voating aad Inipoctiea. OFf cormllay
fmpaxtance 10 corroexa studnrs and mit-
gaucm, the methuds Lrd i Bulatining
and ingjuecting bead structures Sor hane
dling corfosves 8T paramount

Roll (2F, 3F) indicars dhat resba-
arce of bead w0 chemical atiach dejends
va protective Blme formed when Ired
corrodes and sccurdingly outlinrs peopar
irapection and maintenance of prosecs
tve flne on kead Rininge

In a sccond Jock st radiegraphic in-
swction of Yad lininge during fabwics.
ton, Siibe (4F) hae shown by cnperience
that, with gemmae-eay brtprction drfects

Lowrison and Mepprnwall (1F) ree
view the method snd muwriak of cvee
wructon uwwd In the manufachae of
mthseic atid, froes the handlug snd
masge of raw matedal Ouough e
achd concentration sage.  Lesd b ueed
entermivrly Ia this arra.

Tait (37) dixrwes corrcalon of heat
cachange rquijament, Craking wnim
snd equiyewrnt boe 1) handling of achd
and Cawnn b‘.uul in 'tllvlrw- NMA
The main mascer of ersha and
Wittt of proventin and lnagecticn
e revicwed with referernes o bead,
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“lead ln the Cennmic Industrier™
(?) affords 8 permanent record of the
priperues and applicstions of leed come
Poveds that may bt helpfsl @ ine
trramit.  Pluse diagrams are jachuded.

Galiup and (hageall (IC) have de-
wreacd the viacwny, Gurmal oapad.
ey, dermiry, aed boden of reliaciia
bor ot poraluam glames comtsining
ey than 107 lead monovide,

Weight boat, dye almocpoos, aryvish
Bae phuse or plioars, Gurbectrie coratand
Cshpation facvor, aad Wnpetane var.
8e o dudrctric comsiant werg doo
wrmined fot varian budies fired fn an
& atnuspdere at kCiperwleres Bots
EX° 1 110° C by McQuarmie (%7)
b his sty of the wwres (becun,
calehira, bead) Sk wrioaity, i

Borwcture and phase traosivows of
lerrurleciric sadiumy-lesd  roclews ord
of other axdrum nictew fpe cresadis
tave been mwudsnd by Franaeote aed
Lewte (X0). Of imprtancr v wra-
thetic adwmcs vongations, the syt
thraiy anvd preqarties of hhrout potaaduy-
M-hnrhwbranddbr&hd
and coworhers (6C).

A pewnt covering on fonrasd
»ond-rdh-b«n‘rundn[hhm
and Vam (1C). Tit wal has s mrtalic
m:wmmwhud
hermutically utised with the glam body §
An eaprcially puised clam wes cised
dlpprwnuldv 7% kad mwoaxide,
IS, ahundan, 1155 bank oulde, and )5
-rau conprmton. [t hw 3 wrkirg
Pudnt of stont S40° C. sd am rxpansica
corfhient of B4 X 104 jwr * G

Girs (6C) has dmruecd the geoerdd
characurristics and proccwing  methods
of ke wmperature porcelain ecamcla
Low wwprrature vitrows glomes mne
turing in the 1000° w 1100° F. renge
are principally leaddranng aod Aue
down w0 produce very then, glawy
costings having a testure preierred ko
& wambet of wes,

M' *

A review of kead compovods in k-
duatry was pives by Siwcwart and Rotd
(7#). Six sreas were outhined o which
prw Jead produce will sepplomest
ohder kead prohuce mow s . u
A methad of partiche shse eaimatica
has been developed by Thomes and
Yoder (0] which B drprndest upen
streaal  pencvration theough o eeds
ot coduma.
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