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Clandre (17) woed due exveios
properiny o Jrad-astmony alloyt for
cabie shraths and found thet the nre-
are prewmary s reducrd by T through

are inchuded i B group of bew mriting
akrvt basrd on bimnth, rad, aod de.
Kionsr (X0) rlatorated o the Aonda-
orntale of wekhng nonbrros hsvy
wvisls and Oiris allryt, bnchsdeng atabide
woiding prvarevs ke Jrod and rad allove
(annva () mwelited the Randard
wrialkggrophit  gEcivwe  pevparatean
priarthure by sprdicarew @ lrad and
et pdt pwiaks tuod n Ow w o
sljhae and gemuns ohwming olw nive
Smehiog sod Rebnleg Dewry (7))
Projeave & wrw prosew by (untiranas g

Lead and lts Alloys

dveriring of Jrad which & cleiowd o wradodd by lowriving the bovh an the -
have sdvaniagos over the Withems prece  blat furnace aod comverdng 19 sagie-
- pon

Fremi (14) dracribes & new method for Corts aod Drbleecit (/5) deaibnd
exwacting siwy from besd-mncsitwr 2 mcdeed for drarrmining icad in dred
alloys cbaained by the Parkes proorm  Sulfude ores 2ad concemtraws

Zing ls arparsied by medung the aloys Campirll, Block, and Fupw ()
with s bydronsde ot ow wmpers-  thowrd by mrass of a Laberstory-etale
tere. The slverbrancg bred cbiained  procss how

s tern cant 100 atudes and dte coverrd from et soldey dros disiags.
Itically reherd wiing & pullamic checwro Feanlalty of tecovering sine chlorsde
yw ot well a8 1275 of e mertal valnes i the
D Sowss Sentas (M0) deacrited thr  dromw are ghven

wfwning of Ired bullica with arersic Thrwe (15) dracritrd medern refalng
contrmt briwern 0 9 pad 1 ¥ satimons  mrthnds bt i ad m7ep a0d babdunsanrtad
02 w 0 and Jow ta Ounygra  wrap umsg alaios a0 Bus and rriining
Inpeon was the priaciph of O  with wdmm  The tecovery of te amd
torthod 3

emploved
Bucchrrt (6) described 8 questitative Jesars (I7) brurited Geomen ired
grcuograpluc trnrudl of the Genncang mmeivr optratame (g toestng Llast

covered sxne masalsc wchniques Hanry and Hophiow (X0) showed that
sach a8 cable shesthing, rolling, and  increasng e gpecifx aofoce of Gw
brad pipe falrication and weiding. sawy reodw (o an increase o O row

Macheroom (15) showed how O sad degree of sinery reduction b o Jrad

capacity of 3 brod moriwy was jacrvesrd  bast harnace shah.
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BeRl, Turner, and Prwes (/) eakculawd
tar pine calde activitics In hyjecal bead
blast furmace $iag to asere the probuble
et of Fuel compmtion, o8vErn rrriche
ment And prchesticg on offxdoncy, aod
capacity of gagduming.

Revecrch Progees

Gats and Mathers (1) demrd that
organic bead sudlomaxd are suitebde bor
bead elxtrrplating lecamme Usy ary
rable, caaly prepard, ouflab iy solee
tie bn waire, asud Bards aspurowe sduticns
udactonly Gadiactive.

Hedenreich (1) lnvestigawd Uy chee-
troa prtalkgtyphiy the fanniGon e
port of bradehver £ (0007 w0 6255
ives).  The qwaslulity of cads U 3njant
of sobuie 30 grain bowtctaries by roeans of
dubcstions B sdvarerd W0 aaplaia
scerirtated Klver prrcipitadon la grala
benrnd aruea

TiDet and Rutwr ($5) devwrrmined G
Oworetical  seed (acwars
sfectiig e mades of widiScaton of
bead-Gu, dead wltver, and lrad grid alioys
They stadrd e changes in apprssance
of Use soled -Lqrend i trvlace dusing growdh
oo 8ad Uar effccts of cauresaedy
mnall amount of wdubde bnparites

Viasrer and Drewlle (39 sradicd the
phrnceoracn of migravem of rinc-dead
rutectic (s cant soc.

Tenrnboun (57) gave G analyds

and propwrdes of noakrroue diecasting
AUOYs incuding trad ped tn-bare alloys
with recoruswnd s wom for thelr srcction,
bandivg, and melung.

Lartlerg (30) Sracribed the effect of
putlei snd aryssl gremth in 8 verdery of
Mhny leckuding e sdditium of palhur w0
antimonial bad.

Devrt (1) casmined the bousdary
fayers of kead-0a elint and cnfuned
previons chernvationt which Ludicesed
AN ruteciic caming earlece.

Ticezana, Yong and Berrixreve (34)
prpurwd o4 an o prrimental invastigr
Gon ¢f Ouw mwxhsanus of plestic deburna.
toa of mrud bugsg thelr cnnciwbons
on the estruexss of 8 Lifirt of comnmry-
cdally purr ired 81 rows Semperstare
wsing a8 inverind estrudon praorm. They
draenilnd the dchinique for obtsiaing
infinirnmal sreia or sradn aw and
srve destribvthons ba sxially symasetrical
mrul pera
Turstsull sod Trealils (58, $7) lowr
preved the precipitanoe of tae from ad
and drweloprd & Deary of “arihdder
praptatoen” Thy fousd tut O
preciptaton ke place in two distinct
mages the krw sage 0 & famt rractos
that draion sbout W of the Gwrmo-
dynainic cxorm of Ua frore e salution;
the remaloaing 407 8 dralocd 2t 8 v
of abxast twocrder wmagnitude Sower
than the fan reaction

Pk (£9) geve G activity corficienn

W&—M

B PN

d*-‘.md&ﬁ&u‘bbvn
n Bquid trrmary sdwtons i
Winter and Drichamer (67) cessared

the thermsl difumon of binery Bqud
el el atures containing 30 moie O of
each curngorest bnchaCang galizurm, cade
mhuth, rine, ta, ked, besmth, sud
wmerewry., The nemle are sotally cone
warnt with prrviouely presrnod theewy,
The wrpars ticrs dejend o e sctation
energy Sensty of eayonrnn Reads
are 2l £i1vea Bt e Wrnary mishaers

Pelart (44) deiermined the sboltibey of
copgat, nickrl, ahd coibelt b seder » dred.
The sbeinlity corved are dewrmiood
from which the cotrepy of meling s
cakadated.

Hollasn, Turndadl, sad Hart (20)
eerred O effxw of mivie additions
om sibwy sed e 13t of arll &SOwsion of
fead i divwrdrad allovs s drerrodar
whethee e b rapid lead-siver fnwre
change, :

Grbtaardt, Brcher, and Trargeas (M)
bead alloys, primerdy e effecr of
wsprranre sad coacratnation. Vo
by droeand with dearessing wamprny-
pee i 31 cana

Ceact and Drege (19) mrasered die
diffuuvity of Lanath (n Bqued bisssme~
Jrad by the apllary reorrvoe swthed g
o & fxton of wmprrasary and com- §
poaGon. Fols agrermment bo repartd

Toble L  Ouwemical Requiremenh for Pig Loed”

lrom, moa.
Danwath, man,

Lrod (by dillrreare), mia
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CMM corfacients, activition entrgies,

Tand visocty 1n kow keed allnve

Weertrasa  and  Sehevic

(&9

* carascrrd  the  Inwrnal friktion eod

Yeaung's modube for o series of tingde
eryeats of Jo2d comtalring 001 s 01
d ek Bimath, U, 6 Cactadwm.
Thory fonnd that Iric tion wat sode pramdic =t
of dor pire.s ampditade & 10 e oriteal
$erain sasdiaude, at which paiat frction
locrcaord avd G mrdubus doceraacd
with furttry incrcese in srcngth

Kerea asd Hoden (37) brradavd
Seghe crietats of brad Bt roon sozgere.
Sty pred drariled the cZnts 08 towx rane
Kl grogeruns. The Lorw strrm of brod
oyl revesited wachaxeed while a1

poare.

Hogan (21) ansiymd the exdetiag lead
orvwp deta brum S sandpolat of o techcw
ratr theory.  He stuctard the lofhuwrnor of
sl isg ehrarna and oter fackary upon
maechanical progertrs of band sed con-
hded that the sbadate rav terory pro-
vides an cxcrlornt by puotheon for cngiowen
ing appdcatioca of the croep of Sead.

Karderer (5) diacuwd the phywcal
and mechanical peoprties of bearieg
ks inchudeng kead-base alloys and
krad bronss

tirat capacites of Bgued kead-ca

3 200ys made 0 8 pew high woperadere
.4 tvacton caloricwue  were  givem by
7 Kieppa ().

Carresion Shudles

Mackovic (M) dicumd the drcosm-
poson o hanm of hydroges perocds
on irad covering the infhaence of surlace
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coaditen on Gw rae of coerodon.
Bosd on chemical and vroy pralyws, the
suthit atribuws the rchanien  of
hydiogra perocde docamprainon w the
krmavm of bigtey ked oarde (PBO,).

Madovic and Drhgi (17) wod w
Betrcmine the pastive and active bee
baviar o brad {o mals They give the
eJecu of varsous chrmkal fachuding
carhon drmide, cartonsrs, didaridey,
aad mlzun

Menwiwn and Reumnacs (35) de-
terite the slamxrpioa of ydegra by
kad 824 kad aliys cmtirieg mags
acum srd caldum Thry fousd thet
kead dort mot Coanlve ydecgrn, on e
ottwy bied kad-cuagmsbom Al In-
Grase U stiurytica of hvdngea Is

® o mugortu cnvrt

Conry and Castipaey (9] dracrilerd o
satry of & brad surlacr pasuvewd s
alfur ackd. Thry stanecd that Uwe
i of erublcaent of the chrctro-
chrrmacal potrnual of kad pusivaung
n the sulunc boad b mariadly dependent
cn Uy comcretiaton of hydrogea peres-
e, aiber fored by brradistion of
added durmdy W the srem.

Martovic () repaxad 06 aa lnvesd.
gatom of the corrvsbon of brad ta dis-
Rird wady, (overing the Infornoe of
e rav of Our diftfumon of carvgra sad
the krmaton and mareer of bad By
drden, ruch as Py, Puil, and PUiH,

Hoftmaa and Manky () cxnpared
sxbom, Lttwamm, and bead a3 beat
wandt owdia from de (orrusion mand.
poamt and demribed Siquid octal corro-
son wechensmra

Navonal Amcciation of Corroston
Lnginerry Tak Goup T-4B! on twe

YOL 44 NG o, PaRT S

Corrosicn of [sad and Other Mlrallic
Calde MNuwethy lmard 8 Ourd iarrio
rrport which cwd examples of (oo
wotabra ol curresoe oa lred-cable
sheathy (4J). Ak o8 4 beadcabiy
whe sth by differentiaf srratiom orll action
b Hiustrard.  Asaxcher eaaiaple of uae
wnial conrasun which may le oo
Gdered 52 & trpe of concauaton orfl
acson b ale iasuawd,

A winvd KUsgrephy of articia
orvrring the periad 1937-1934 o ccxron
shom pruducu of brad ond lred alkns was
putdoted by e Nadonel Amcistion
o Cormaion Enginrers Techaical Uslt
Cosenirsee T-32 (47},

Tetting sad lacpecion
T lngrrtian sad troing of 29 types

with tlar sdvrst of more prvese wevic
rmtsaa  More cumly veewis, couped
with the dangery of levaldown and the
cxprrae of praducson Bat-downa, bave
Casad stiratos 10 be focused oo eeeting
and inmactomn proordurrt. While many
sechamques have Lera perfeewd for e on
parc) and krvos-alioy maascriale and
Armrited i detail in the Bwrature,
Roll (&) cwrred for the frm Caw
sprvifa mrdvods bar weting and baprcy-
ing shect-brad Licingy, toaded drad ka-
bogy, aod brich dcad baings.  Fanphasis-
ing the primary inparancy of & welk-
tanrd Iead-baucner o Un Brot curers of
persrrace ieaprction, Roll abto described
e Buaresarad procwsat and dee peoe-
tant wchriques for  dewcting  wokd
ta.perfections of micutr prrhastices

“The bgh fevel of Induatriel eatvity during 1955, which brovght abovt on exponsion of chemical procesing
focllities, crected 0 mbeoniio! demand for teod os @ materiol of coneirvclion for the dhemical procen lndwtries
A3 inducotions poind te 0 tontirved e1ponsion of the Aremical Indwtry In 1958 ond corvequentty it b eapected
ot the Neavy demend for leod wil be mointoined. Lead confaves 16 De regorded os e mov sattsfoctory ond
<ongmicol materiol for handing mony chericoh.”

Joreph A Marvee
Procvdond
Nationet Leed Compeny

. . o e W P S A D WL NP G G D T " - D P = —— W S WD Wy = YD QR T R SN S GD e S D Gm n o e

o arieesed 1%ee  17)3

o e afaty

T S S Wl WO 3 N TN € et e e -




e e Ykt i A A

-

Wy S ST -

MATIZALS OF COMTRICTION

dhwret wad hnings.  Other apecial wch-
abqu bnciided the we of cartoa
srtrachloride ar Freom-air ouisnies amd
Halde trwrchrs  For boretrd deed hairgy
S acsd wash T A erenmon umr by
st Wodtawtirg comt:priues way des
Brited alang Wi the Kistn of bosud
it cutnwtrs by warchancal mrain and
by vitrescew e Rail also decribed
B appicalality of radugraphn Wreting
oa brud st brwd-Rond vemwls repurtiog
o8 the wrrt 6ooc by hiube and Brachra
(#9) In o farsd.

Now Publiesiens

Thr rod 1ndamrire Amociston lenerd
three more i 40 wrries of Lrad Qwanical
Commraction Bulirtrn  Ilietin  Na.
16 10 o repriot of O “Lrad an) Iw
Allowr” wcwon from the Jadusnrial asd

Bullrtia No 16 8 5 wprint of 3 rrice of
Bwee articires appwanag i Ow March,
April, and May 1954, wnars of Ovonved
Enguuerreg whech report a drwil the
practual ywnener of 8 lge wre of
rod Sw chrwecal comsrecucs T
orrirs b enutied “Best Dragna for Lead
InaRatsone™ (?0).

The Amoxcisticn leo hnwrd Red Leod
Technical letwer Na 10, "LIA
Fomuls )7 A Red Lead AdW
Vehice Primcr  for  Indhaerial  asd
Marirw Eavivnaneaw™ (1),

Tor U. & Burcsw of Miars lenwrd
lundbord oo Minient prevenna s
sounlrrrous  mrtallurgial plasw (1)
Pamt proordurrs asd (v ectxry, hoaards
and taleguards, type, ansvr, and cowst
o sodenw are covered ja pddinom W
tr pambiie mware of preventing scd-
denw in tach of theee cbars drabing
with smtlwrs, tefarnn, snd reduction
Harm

Radistivn Shislding. MNuwleows (&)
mwrd 8 repoart 08 portable redutine
thriding mawvish wrh jertculer rm-
phaws oo rad bruhs sod hgh denare
ad glam, Fotsg tv;es sed mars svail
stide and mawces of mpgdy. Tho Lead
Ind:mrws Amaiotom reprmwd ke do
Wilastcn 3 (hapry on racutim peosece
tom from b taed, “Lead b Modere
Indany™ (1) This ¢ovred tanh
10y snd s bearray prooxicm  The
Ouk Rwige Notrual Latevawvwy lmwd
8 pamphbt dewritarg “RaledanAge
Comtacrars U wrd 1y (3ad Ruige Notewal
Latswarvuy™ (41} By (armeey Loah g
presiar srd rrtuingtde el st
vt hdepoond wioun bac he porino
Shickiing The Awwnie lowrgy (uone
niomen insed 8 bk, Rsac g Rburbding

Drsign Manual,” hoord on the chaiques
ard dats drveloprd I8 U Nowad
Reacwrs Progrem (). Thie masual
B wery oo prriersive snd  inciudes
methody of (atratoe ated lastallevon
ke buth bed viis and compmeie
Sloeints of ber ) peni othet mawnals I
daw g e coenparsuve dfincuvenes
of varxas mawrias kx gamima redaation,
the taxd saees

Comparimnt sarv wpeally espvrend ia
wres o ed Legome it tvprreres the
brat jemc sl gaems sherid msatrrial for
emt spyders o

fron and buvel fessnne (1) rrparwed on
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