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WATISALS OF CONSTRUCTION

'd'w..a.m&m"mm. This wnit is ondy § feet
high ond 8 feet in diometer. The I300-pound pecr-shoped leod reflecior thield

con be seen In conter of recctor

engiacered b we by Anwrican firow,
Ebasco im panculsr, fr ship hull,
wrel pirr, and piprine pasection and
offers excelient wueking characieristics.
Lead has ahwavs brem impurtant ia
gencral chemical, waw-, and wil corro-
slon and its wc a8 2 impressed curvent
snode rownds o4 the applications
ture.

In the feld of high wmperature, an
waconvaon apglication arca ks brad
sacmully, two devwlopmenn apprar

i bowth of which invoive the
bencfiting addition of lead 10 a sructural
matcrial, Ia the fint cawr, K has

Mnunhmhmﬁubyu

characteristics, krad has the ability %
move with knprriections or diskxations
and thereby muinuin the propertes
of the bulk material, which may porend
other similar woes. Ia the srcund case,
ceramicconted magnet wire @or high
temperatun apydications has been made
possible by A+ * sdditions 10 the coating
matrrial Soase measure of this effcct
can be -buhd from a mm;umun

for
hdzduﬂmludedmdwnlﬂo"
~=130,000 and 335 mwrgohms, respecs
dvely. Such coatngs include. 8 num-
ber of diffcrent ceramic compositions
that ean withsand continucus opera-
don at wmperatures 10 1000° F, They
can sl be wed w0 bond electronic

ponents axh at tr v, dindes,
and relays wndcr simulsr cuxwnwtinces
n.

The Russisns mav have sden amscher
jump in the ficdd f sBning. They
claim %0 have arcompbshrd mhat bing
has bren coremirred  impaulide — the
true albning of ked amd wuom (%)
Experiments carvied owt at the Central
Rewarch Instituse of Ferram Metalhurgy
have showa that the properoes of cne
alliring mrak 02y be aherd
dally by subpcting # %o whramund
weatment (this s mt wew) and that
much treatment abo opres up lar-teach-
ing prosprets b brweng alluys wnob-
tainable by ordinary srthads  Little
s bnnan alven the men of mwh an
slluy cowumercially and the. pruud of
buth remalne 0 be w~q in thes cuntey,

Lasdy, Minncapobu-thoarywrll Rege
wlavwe Co's wmew leemial Guidance
Cenur is vaing the wund-ainusuw
prupertics of kad. Comomitunt with
the devands of Uwe space age, lead hae
moved intn the “"wiie noise™ roum at
this instaflation where 29 wns belanced
on 3 knubr-edge suppnet vibration equips
ment. This wee of ead b0 wnique, o
I frme pant of & undwich consruce
ton, the purpuer of which s twululd:
%0 islate transmimioa of wnbration W
adjacent ground and strurtuse and
amist in preventing undesiced  planes

Resoerch Progress

11 aresew Piirg that the estrsuwdunary
Paiwrrs of ad, bad sibAs resrrmeral.
B swrwbats, snd U e shvadd
tn wraimrnt preaende U meee e o
Wy tungh lmpatant sdvemes ia
Wad inhebogy PUA, PUTe, and PLSe
Ave broune iacresungly [axpreder a8
wrrwrami s, pans ulacly a8 wdaced
driecaxny snd st wurting maenab
be Uwvnwbcux  tefigetana and
s, With rewaxt 0 desceany, e
wrcrts of bead (unpaimb avm wa-
chalienged, whrivas ke refgrravon
ond pmecr, ceris officicacy  break-
dwoughs romsia w0 be made Lebwe
oxh devhprents (sa breome com-
meriial.  As heat emitiery, ead cum-
ponads act recriving carclul conamicrs-
soa an bah & Audamenial and 20
applied bams.

Facw bruaght w0 Bght is coneme. 90w
with kad compound semecrmde wors
would inchade devmitirs (5.4) 2ned the
nseracitial ditfusn of sxchrl (4.4) and
cupper (A1) in lead mulfule ungle crvsala
‘The micnatnecture of phetorondecave
lead mulfude Lyers scene ot
gemcrally of crysals X and Y0 A
ta nee and, ki vipur depmised Lovers,

o a regular fos latuce
of the sxflum chhunde wpe (44).
Phosscondwc tivity in bead scirmade, a8
it relases w the thewey of the depradence
of sermigvity o hlm thichars and ab-
weptiun corffxrnw, abo recoived 8-
wouun (34). §n & more applved vein
scveral pupers procased at the Lircwoe
chemical Sucicty’s spring seeting are
rep ive of the
v W kad nmpouncs.  Scanlon
(740) Welped clanfy puny conceps
a8 W the propertics of LS, PuSe, and
PbTe and the undenwanding of pedar
semiconduckary in groeral For thee
clas of cmpuunds, the ndid phaee
canat be considered scpirawly from
i vapue phase, pasticularly at elevared
emprratuses.

In pound  electrd e,
feod as an additive apprars benefwisl
One ptudy indicates that fead enhascrs
the plaque brightnems of & »0* K.
eakium halophusphate phosphar (76.6);
ia another, it activates the witravioket

on its kead conwent (/0.8).
phications are iatriguing in terme of
new products in the Gelds of clectronics
aod lighting.

Ceramic materials, ferrockcirios in
panicular, conuining lkad have re-
ceived mention in connectiva with
mancet tugneusn (72.4), x-cay and

of vibration in miele component test
equipment, s that the vibrawory mution
will be cunfined w0 & single plane.
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ditfraction  (9.4), production
sad properties of single crystals weefud
a8 transistor devices (/54), and basically
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A new type of chargecble dry col!, uiing an alkoline lead oxide-silver
exceptionally long shelf and service life, oand relatively constant voltage

wide temperature ronge

m 8 sunber of papry prewnws st
the Amwex an Crramic Suicty wreung
The revelaizma are induative of the
stwnon hring given W mxh muawnsle
n varwd firkde and mupplrmens perarnt
R becdge.

12ad suprreoaductivity has had prace
tical wee and the poetal reusiniy of
brod couplrd with thae pogrity has
mede Wad and ceturima ki allove
attractive (n muny spplicavorns. As &
result invesigauons have bres made
with respect s allming (1.4, 2.4) and
effecn of hydrossic prresure o the
trarmtinn (74). Prarson and tempdes
wa (11.4) bave made 4 precise pwasures
meat of the superconduc ting U anmtun
wmperature e sone-refined  bead~
7973 2 0.00%° K. in scro fickd, come
pared with Bomew's jrevioan valer of
7.22° K. the otmerved tsammion rmpers
ature differenual was brm thaa 0 00} ° K.
Exphatation of swprrconductise phe-
nomena is sull in its infancy but stanhng
developmants are i the offing.

Sill another liem of lnwerest s that
a lkead.girconium  alloy exnhubsts cone
trollabde pyrophoricity in masive form
This fkature was ssrd by the mubtary
in arctic arca a0 an effcient and mmple
meana bor igniung gasuline firn G
igrution B normally a great problem
brcawse of bow vapur presaut at sxh
Jow wempcratarcs. A2 a mriker it would
appear w0 be prerkem, and, in the fekds
of gencral igmuon, have many new and
posential wes

Physical Metalluegy. The hithium-
fead system has been bocked at recendy
# 3 pumible meant 0 koprove jrad
structurally, It lo koowa, fx inetance,
dhat lithium acts a4 & strengthening
agent and marked increasws in physcale
have bren noted.  Adding w0 inkemae-
tion oa the mywem, the structures of
Lisrb and LhPby have been desermined
(138). The LiPH cell in fiq4. with
o = 6687 A, and Li;Pby Is hexagonal
with ¢ = 4731 A and C = 8.587 A,
Siudirs on the cnwal strucrure o
KPUy show that for a quenched sprcie
men (300° C.) it s & Laves phase wich
the MgZng (Cietype) struciure. The
lattice paramewers are @ = 666, ¢ »
10.76 A., ¢/a = 1.61 (2B).

Comcerning  Bquid Launiacibilicy ia
the kad-uranium sysemn, Teitel (98)
confirmed previous conchoions by de-
xribing in greater detail exprriments on
which they were founded. New duta
oa uranium solubnlity in kead and oa
the crysal sructure of UPh by ncutrua
diffraction are also presenied. UPb
s s weiragonal with & = 11.04 A,
/6 = 0961, Denity s estimaied w0
be 13.7 grans per ex. Cerwain diacrepe

s ws briveen Uw vahws ke the ol
wre of UP, are dinusard.

The wnularisrs betueen cartan wely
and shvrdrad albng in o0 Lr a6 dn
prooferne of wuadulus on comprmiuon
8 cverrrned, were made evident by
awlawa (108),  Young's modubue
changrs hnrarly with conmpnmnnon, with
e wrprosture depeimbence brhaving
wmelarty. Elastuicy of kead single crys
LR was sudied by the mevund of du-
fume x-ray matwring, uwsing bah a
Gegrt couner and Alm (v8). From
bmmn comyaeatality the vanouw elas
uc constants Are derived and are be-
boved w be more exact than thvwe des
srrmined by mechanic al methds. Creep
ol rad mrgle cryvabs as it relates w
acuvaiwm encrgpes koc high wrmpers-
ture crrep was wdied by Wiscrnan,
Shetby, and Do (128). For high
purity pobensalline and single crystal
sprrimens, aclivation energies of 26,000
and 24.M0 cal, per mude, respectively,
weie reporwd. [t apprars that the
activation encrgy '8 carntially the saomve
for bith cases and equal 0 the respree
Uve activation encrgies for grain bound.
ary sheaning, Cinering the wctopers-
are range of 0° w 2%°" C. ki the
entire  bumuth-lkead nuem, Mk ryuhov
and Tyapunina (78) investigated the
wmperature  dependence  of  thermal
conduc tivity, electrical conducuvity, and
sprcific beat and cited muny imporunt
anomabies. Thermual expansion meas-
wrenwny from foom  Kempcrature 8o
300° C. by dilatometry and with x-rays
were found ot be different for kad
(778). This was attnibuted either o
e ¥ small concentration of vacancies
at high wmxratures or the influerce
of vacancirs vn the Litlice paramwter.

On gas content and related prmperty
effects, two investigative efforts pay be
considered.  The firit in the determina.
tiva of contents and effects foe carbne
dinide, water, and hydrgen {(J8).
Secondly, aterption of hydregen was
shown ot 10 be persent in electrulytic
or conunon kad or ia kad<opper up
w 17, copper (58). Lead-magnesium
alloys up w0 1775 mugnesium show an
increasing abtility 10 abawxh hydrogen,
which the authors connect with My Pt
phase. Liforts are being made w cone
nect alloy impasvemient o the presence
of hydrogen of hydrides in the case of
alloying with wellurium, srlenium, are
senic, and lithium, which form hydrides.

Aging characieristics of kead-antinnny
alloys with effects of strain were studied
by Hooker (48), whu explained hard-
ness Auctuatons as aggregates of indie
vidual changes due w preaging, age
hardening, and effects of mraining.
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Proguitirs wlarrved duwing Mardening
were evjdained 40 teing romdurs of
advaned cobrrvnt wgrrgates. The e
furnce of laymaiies on the macnes
tr wnaiures of bad 1n W of the
prgerues snd chararwrinae of sivaye
of kaw-angle houmfares whub apywar
wizn livviing of ungle cnvals was
nsterd by Atmater amd (halew e (18),
Fliccts were shown w0 be dopendent
wpon the amoant and bimd of tnpusiues
in the kesaing hquid.

The 2 pdwation of electroac i al
whnuques 0 dewrmiae changes of
unxture a ked due ®w thermal or
mechanaal was feprewned
by Kauser (5H5) as an encellent comples
mrnt W conventional methods.  Certain
representative  changes  orcwr  duning
prlting and wluhifiration, whxh are
wererd and analysed by scomsxal ap-
wll"‘

Mechanical Metallwegy. The in-
fuence of anall amounn of rad on the
wnmbe and (siugue proprsues ¢ SAE
1018, 1043, 8420, 4140, and 4340 meed
was dewrmined by Beock and Sinc lair
(X). lead has hille influence on the
wrwide propertes, and e mean Litigue
Smit of the kaded mecl was wgrufi-
cantly redured only at ulimate tensile
strengihs abeve 130,000 psi. Noxch
srnutinity of the stecl was affected oaly
sghty. At stremes above the endurance
mit, keaded SAF, 1018 and 414) iermied
w give longer Liigue ke with smaonth
wprcimens. Simadar inksrraton s ot
avadable in this report on the other
neels o on roswhed imens.  For
cast stecls contait wag from 0.12 w0 0 207,
lead, higher machinabality ratings and
improved finishes are noted over umilar
sonkaded seels (6C). An excellent
treatise (") has bren published with a
view 0 extending their use in ordnance
applications.  The economics of this
attitude apprars lrrefulable.

FArces of strem on recrysallization of
lead during creep were studicd by Gifaiue
(). The strain necessary 0 initiare
recmallization of high purity lead
during crerp hae been determined for
the range of stresers from 300 w0 1500
psl (consant had). Fasentally, re.
crysallization occurs at higher straine
with higher stresars, graln sise aficr re-
erysallvzation brcoming smaller with
increasrd wsess. The performance of
lt solders 8t elevated seinperatures
and pressures indicates the superiority
of high-tin alkrnys under cyclic boads at
257° F. (5C). Saull additions of mane
ganese, chrombum, brua, nickel, ger
naaniuin, and ceriwn binprove the pees
foainance ol & 70 tin-)0 lead wider,

145)
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bt only the Litwe there Irorfiind a
¥ s 0 bl edire

With tesgrnt ws bad shorath bat jemey
catibe, Huener (A} ke the poroivinwag
phyw b, driash of muanula turr, wey,
oping thata wiwing, aisl (ietranm fare
Ravew «f the wiknium-draning arvnu af
sthy. A wennary w goen of data on
ehrvtropdetrd mertsl cmtings on utanium
with refreemves b cbtrogdatre of bead
(10): eflents of bad comnings on wan
I 8 wur draming, rdl « lektiog, wd.
dering, haging, and in vervws parts
wach 20 canwiy shutser blardes, auceaft
grars, braringy, gund, hydraulic oy hinders,
snd landing grars.

Mucleor Physict and Nucleanics

The effectivencs of krad as & gamuna
shirkd hat brem manlonly deowwety aswrd
by the atwnoua it s remang in the
Rerranare. One could alimost sy 1hat
o the sharld sunvy i hay rad in 0,
Studies on the shiekling rquurracas
e shipment of metalturgcal wmpdes
were omthned (50) Trrmbe and corro-
won smmpla, Wradiatd at Materials
Tening Reactor b bng privchs, have
W be shipprd ia carriens w dutant Lib-
answews. It w renavucnded that &
lead-shueided carmer be prnded that
has 8 minienum lead tha hnrs of 6 ine hes
e the tde walls, 6 inche fxr the wp, and
S bubes ke the bt The inmde
container space should have & aunimum
diameerr of 1!, g inahey and & hesght of
9, iches. Swh a carter providet
spoce and shoekhing b the supaxat
of two mmphe.  An “exepton” pers
mit mus be obtained kx shipownt of
mmples having sn activity grrawr than
27 cusics mamally allmed by e
Interiase Commrrce Conmissioa.  No-
mograme fw gamuna attenuatim wilh
build-up in Frad give stenatnn for-
o ke kad and iron shirkling slabe
ward with psnt gammae sounes (20)).
Ouher “awdnk™ shickls are now bring
wed or are dated fr uee in muckar-
powered ships, aircraft, rochets, and
devices emential o the we muovement
sud barding of lestopes.

Infunnation on the xreening effecy
of kead and other hravy mrtale againt
gamma rays (7)) shems that werening
ability depends on the cocfluient 1of ad-
wrption, which is & function «f demsity
and axomic sumber, and fur the Sollow-
ing metailh incirases in the order:
Won, bead, tungien<copper-nichel, or
unpien-nickel, tunguen, wraniuin

In primary shicld matcriah wudird
e MIC (1), shields of lead, mild
seel, and kead mild seel comixnations
were considered.  Lange quantities of
kad can be saved thrih the use of
bocated waser, if ssiaird cumaion
prublems can be mived. Kesda of

100 8bdumer contrrmasn semiiod, Pwnn oume
o sdilubiiws, arad tawsn Cimpeminnd
Hrun ity sturtws arw grern  (onnmnimer,
thive pnuinand crnfguraine be the
thebd 1ank, ail Irad. al) mubi srel, and
A ttdunsten of medd sl ond brad
urard cierianm fave I8 wveral bee
rerrd warwr wduine W bre in the weder
O w06, N0 w0, and 0) 0 0O
ma) pre vear. VWith ropnct W galvanic
Ml chemkal & wat respsaihie
b numt oA e cmimam The auni-
aum cabulavd prervasos ke any
comixnatnm of tawon adutn and et
unfiguwatuct wi ) sl pet vear
freadiatin corrason wws of the shove
combinsusa under SIC pramary shrld
wank conditins werr alms undertakrs
b two tnawrd wiutwrs.  The results,

tive. The anucipewrd saving in kad
8 dur i the maried rede tun of gamina
rirvyssion cinansting friam water as the
rewult of meutrun Anxbhon. Lead 2 2
gacsuna shiekd porr o 8 ot bring e
placrd by bicased wawr ia it spplicas
ton. It in 4 caee of rduing the sum
sxal of ganune rathaton graceawd or
eouteed.

Ahadute positron and el trom Buses
frum bred targrts kradiated by lerive-
wrahlung have bren oterned at angies
briwrea 21° and "4° and ervrgus bee
tween 30 and 1"O me . ({}). By v
of wvetal target thaknewes, the fuves
froa icad have brem separawnd into large
angle patt prudhc o ami satvering of
pair panxcies onomally produced at
0%, Prowacuimane orced from a small
kad wrter by 2)-me v. bremmstrahlung
»tasy frum 8 brutoo were obarnved
by meam of 1ecued protone (n macbear
emulnors (VD). The sngular distnim-
tioa of the mre encrgrnc photoacutrung
was ncarly mmsropec.

Appicatnmn of bqud brad and kcad
alkny b vhiciding, horf{ nasgnsion, and
hrat uansker has dutased the nced for
inkwmutan oa wirking characteristics,
Heat tranebr anrfcients ke wolen
brad-bismuth  eutrctic  are  prrarnted
b ne im aneul exorrnally heated a1
a ronaiant caw, by Seban and Casey
(40)). Diamrwer rats of 1.3 and 1.74
were invesigated and el were ob-
tained in Prolet muambers from 400 w
160, Bumuih-dcad cusctic and pure
tiunuth  proetration of graphites of
variam densities wnder Y0° C. and pres-
sret up w0 20 pal was of the order of
m-goitude of 1.0 gram pee . cm. unle
form  throughout the graphite (90).
Bismuth was sbawtrd ks than the
eutectic but the ovdanoa rate of bis
muth would be produbstive. There was
heavy nitriding in aitngen atrapheres
with the bisruuth aad the euwctic.

la the studrs of pomble tractor fuels
cormisting of the fmwnable material Jus-

3 AMD
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radnt a8 lukd sl neve 00 g
olute or a0 i iy of (e erds ol
tawning (M I |, invretgatram d O oot
Wanium Hurin Aot (loved v de-
Srepary (A Ut Ratatre comy crmang
U sdutulity of waniuem w adwa ad,
ond A P TINenl Iavdving badans-
nium slhry 1o cuntact wih s ot 0
C.obw | munth dumed that ms grom
diffinrnrs of ureuum Wan woa mewn
(10). la an eflat o0 umbrrussd mwe
Rally the peutideom v vrmesg a durry
reack, inunal Nprrvorots wang VP,
Ul and U0y 1n wyad bad, 357
bumuth-rad, snd tsemndh have bees
tompheard.

Corrosion

Theee artebrs on Uw war of brad et
ical cunstnx e dewrne mrsaos The
Armt deals with its wer i handhag ree
Anery commves, manly selherx acid,
new desehopmente in brad o eurrar oo
over the past $ yrars, and & grwrmal
treatment of cah of the mwrthain bt
Inatalling brad bt corTomve enxe (1 E),
The later urastmcst drumedes e
conditens which warramt s paitxcelar
mrihad and poxedures fe mnpdb ot
ing that awchod.  Prrunrad wu sethads
are dexnted and an mheaume cow
Mewey 8 dxumenwd. The wvoed
srucke relaves the exprncaces of 2 large
wining and saclung cumgasy wuh
frad and antmonial frad we chemucal
and mwrtulhugical plast constrw tow
(1IE). Many mxcembd dewgn wanos
vadons are dewrnbed and partcular
teference i nude W the o o ans-
monial krad 10 many spple sores weer
other commen grades om a owrueoa
buma.  Lanily, 4 diwuwesa of kad-acud
bexd  cunmstinmon  rluws  eTrumeos
conceptions on the Remtacnam of icad
a8 » supplrmend s acud bewd (7).
further treats the detals of thas npe
of corstructvmn which contntaee o
suxiawm desivable bemefit, ecomomics,
and the wrrits of raduax tive sumopes
in the bxstion of raks Lrak dewxe
tion in thes tpe of comstrutnm has sl
ways bren diftx ult and has d ™ con-
ndcrabic bmery in down b ad ©
wasiage of man-bours. It m however,
scemingly temdvable a8 a drawbach,
brrause of the ever-increanag develop
awnt and uwe of | yitnpe wchasors.

In building construrtne, dee  bee
havior of scad under yaruas cuad. e
of application, inchaling cumeact wub
other building maicriule, pary ularly
coacrete, and methods of avosiing o
cocrrcting Gidure, was treawd by Junrs
(3E). Ciaxlumons were digws om the
most cfficient uer of frad ia relvon
coruskin problems. A digext of e
Prs over the past 40 yran os corrusos
of rad in concrree covery mormal roe-
crele and thuse made with crmwnt or
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W isl sggregars, eflevt of bdinnm w
mritg wawe, and crrimel sgren e
[eiutosting (e (14
Lectrochemical Pomtona (34) has
Crvbgrd an mpudidesm doogtom b
the Irod-wetrt nowm whah » wefd
n retienating the pasne & s patnt
brhavin of ired 14 sduimns of vaning
pHt and ot vaning porscai Bug
o brought out by sarvum rrerarbron,
sy war should be meaiderd i tevae of
the v anable cusence of sonegadibe
num 0 pracucal apgde atame  Puactaecd
(CF) has eypunded oa tw praroaal
phl phase diagrao b bad by drfimuon
of 1he ¢rystalline phassy prewrad as eic-
wode spreirt. The bimrflar manure of
the arnude prudurct bwmed on Irad wndes
ernditent  olmained i e bad-acd
cell i hwiber inscrprewd aa the Lass
of e dugram. On tee ndgt of the
recte and el trahrwe ol progres
wrs of alpha and bra Summ of PUD,
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