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LEAD INDUSTRIES ASSOCIATION

292 MADIBON AVENUE
NEW YORK 17, N. VY.

December 8, 1960
SUBJECT: DESICN ENGINEERING CATALOG

To Memdbers of the Lead Industrics Assoclatioa:

We are attaching a reprint of our catalog vhich will ap-
pear in the 1961 edition of Sweet's Design Engincering File.
Bound in the Sweet's File, it vill be placed in the offices of
more than 18,000 design engtneers in all lines of industry.

We hope that it will bring to their attention many properties
of 1~=4 with which they may not be familiar vhich wvould help
in their acsio" nrobleas.

We are also circulating the ,:rrint to our own mailing
1ist of about 1,000 design engineers witi most of whon we have
had persoaal contact either at ocur exhibits at iaci7™ Fngineer-
ing Shows or through correspondence.

Addi¢ional copies are ava{lable in quantities up to 2§
free of charge, and in larger quantities at 10 cents per copy.

Yery truly yours,
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Secretary
RLZ:JRE
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LEAD a4 design wilewial

Lead is more readily and inexpensively fabricated into & greater vaciety of useful forms

than almost sany other common metal. These readily availsble focrms, com-

bined with lead's interesting variety of properties — high density, low melting poine,

corrosion resistance, mallesbility, lubricity, unusual electrical properties,

snd ability to form useful slloys and chemical compounds — provide a unique material

for the solution of & wide range of design problems.
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design factors

favoring

correosion resistance

... Lead is & permanent metal under varying condi-
tions of weather, cxposure o most types of soil, marine
and industrial environmenes, and actioa of corrosive
chemicals.

radiation resistance

... The most inspervious of all commoa metals o
X-ray 20d gamma radiation, lead is the accepted <and-
ards of reference. Tt occupies minimum space and adds
the least weight.

vibration control

.. . Massive without being stiff, lead is 2 poor conduc-
tor of vibeation. les ability o cfiectively block vibeation
makes it a popular material for use in mcurntings and
heavy foocings.

cound control

1 ... la products seup. g from home appliances to sube
marines, lcad and leaded materials act o deaden tinging
vibratioas and isolate sound

lubrlcny

. No ocher single metal macches the anherrnl slick-
ness of fead and lead alloys under sliding loads. This
feature is used 10 advantage ia tiny bearings as well as
undet the massive suppotting stabs of the Niagars Power
Project conduits

solid state properties
. In the field of solid scate physics, lead shows owt-
standing promise 13 & supcrconductor. Lead telluride is
one of the few semi-metals used commercially in o
thermoelectric power generstar; lead rirconste-titanste
is highly cfficient in ceramic piezocloutric elemencs.
olher unlique properties
. The mos: dense common metal
. . Low melting point
. . Easily fabricated
. . Wide range of forms availsble
. Easily alloyed

LEAD INDUSTRIES ASSOCIATIORN s
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for corroslion resistance
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for vibration control
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of the bco of the ol
Telophone Building in Now
York. Rosting oa leadoe
Devies pady, the reilresd
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for sound and nolse control
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LEAD in other roles

soldering and joining

Load-tin selder ls the wond.
ard methed of etrechiag
hendles te stoinless steel

dore wp), this evtemetic reldering
machine con complete ol the conm
sectiens in @ Groslt beord in @
cwcond & o

Although solder is gencrally thoughe of as an alloy of lead
and tin, there are many other solders in which lead is
alloyed with onc of more metals such as silver, bismuth,
antimoay, indium, ctc. The composite melting point range,
embraced by all of these alloys extends from 117 co $88°.
Such solders are widely used, of course, m joining copper,
for seams in tin cans, automobile radiators and ocher
products. Ie is also practical to solder aluminum, copper-
nickel, mooel, aickel, stainless steel and z2inc 2s well as
most of the other commoa metals.

Solder is used o fill denes and repair damage 1o sheet
metal and to join lead pipes and able sheathing by wip-
ing. Wide o marrow mclting range alloys mect the special
demands of each situatioc—for wide or nirrow tempera-
tute ranges of plasticity. Recently the soldering of elec-
troqic Circuits has become automatic with the advent of
soldering machines which will solder dozens oe hundreds
of connections in a circuit in 2 macser of seconds.

ceramlics

A powerful Cux lcad oxide has been lowering firing tem-
peratures and promoting smoath, lustrous surfaces in ce-
ramics for centuries. Despite this long recognitioa, ceram-
ists are still making dixcoverics about lead's usefuloess. In
the past few years, for example, they have learned o pro-
duce cconomical fired-on coatings for thin gage alumi-
num. Thin and tough, this porcelain enamel coating can
actually be sawed without serious spalling. The same de-
velopment has made it possible to cname! cast aluminum
and even magnesium. The familiar blackboard of che
schoolroom is giving way to “greenboards™ 10d "blue-
boards™; consisting o? an extrs low temnpetature parcelain
cnamel o steel. These same frits now, for the time,
make possible a poccelsin finish on complicated shapes
formerly finished oaly with paints. Glazed brick concain-
ing l:a!is a colorful matcrial for contempor uildings
slong New York's Fifth Avenue and the sub:‘ln. Soua 10
be seen is a cousin of this marerial—ligheweight building
block, glazed oa both sides to permut colocful and dura-
ble inner and outer walls with ooe block.

peariescent plgments

The “pesrliness” of a peart i due 10 a combinstion of
lenticulat crystal strucrure and double tefraction Uneil ree
cently commercial peasl pigments wete aatural products.
Today there are two simple lesd compounds which, in
sddition (o being laboeatory coatrolied for reproducible
“pearliness”, are available o abundant and peedictable
supply at stable prices Suitably uated, these have beea
much in evidence in plastic and leather finish for shoes
and accessorics They are being used for hard plastic tiles
and moldings, a3 a cusiom fnish for luxusy automobiles,
and for ukﬁ"n‘ distinction to many products mokded of
plastic of given a protective pasnt costung.

fubricants

Long an ingredicnt of heavy duty greases, lead and i
compounds are finding still wider use as lulwicants today.
In greases, tiwe fincly powdered lead helps retain che
y™ of the grease at high temperatures and peessures.
On pitted or sored bearing surfaces, lead particles smear
out to fill surface irregularities and present a smooch, slick
surface. For the same rcason. babbirt and other lead alloy
bearing metals have long teen used in eleciric motors, as
railroad ba:ing:‘md foe othet heavy duty service. The
world's largest bearings are each four miles long. They are
sheet lead strips under the conduit walls of the Nisgars
Puwer Froject and scrve 1o scal water in the conduic as
well as to lubricate che joint, permirting it to slide with
carth mavements Bearings designed oever to sce oil in
Rolls Royce engines and in space satellites also make use
of lead The autamotive type embodies lead det in a
Tefloa coating and opcrates from -39 1o 339°F. with.
out any further lubeication. NASA's development of
“space beating™ made use of a coating of vitreous lesd
monoxide, good for temperatures up 12 1250°F,
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properties of LEAD

wseneral propesioa

Color Blursh gray
Pating On atmospheric exposure tead takes on 8 siivery gray
patina except in industrial atmospheres where it changes
to dark gray to black
Atomic number 2
Atomic arrangement Cubic facecentersd
Length of lattice edge 49389 A
Atomic weight 000
welight and density
donsity
Cast lead, 20°C 1134 porce
Rolled, 20°C 113510 11.37 g per e£.
Just solid, 327.4°C 11.005 ¢ per e,
Just liquid, 327.4°C 10686 ¢ per c£.
Density, vapor Hyu.ogea 1), calculated . 1035
wolght
Cast lead, 20°C., calculsted 04092 B. per cu. &
equivalent t» 707 . pes cu it
Rolled, 20°C. (density 11.37) calculat:¢ 04103 ®. per cu. .
equivalent to 709 1. percu. ft.
Liquid, 327.4°C., cakculated QIS4 . percn
equivalent te 666 Ib. per cu. 1t
Sheet iead, | . square by 1/68 in. thick spproximately 1 B,
Volume of § Ib. cast lead? 20°C., cakculated 24 cn m
thermal propertian
Melting point, common lesd 27.4°C. 621°F)
Melting point, chemical ‘ead 329.6°C. (618°F)
Elevation of melting point for each
150 atm. increase in pressure 12°C 216°F)
Casting temperature 790 to 430°F.

Soiling poiat ut difforent pressures
Frassure, in astmospteces | 014 Jo3s {10 {63

Bailing pawnt, °C. 1325 | 1410 | 1525 | 1873 | 2100
Boiling pount, °F. 217 | 2570 | 2777 | 3403 12
veaper pressure
Temperature, *C. 1808 11000 11200 | 1365 [1525 |1870 100
Pressure, mm. He | 008 1177123291 166.] 760.| 63 atm]117 atm.
specific howt (col. por g.) thermel conductivity
(col. ‘em.’/ " C./s00}
Temp. *C specefic heat temp. °C. |
~19%0 0.0280% ~-247.1 117
—-100 3.02880 ~160 0.0%2
-50 0.298 0 0083
[ 0033 100 08l
50 0.0309 200 [ 044
100 0.0318 300 [X2]]
200 0.0328 400 0038
00 00138 $00 (131
327.4 soid } 00340 600 0.03%
31274 (hquwd | 00333
s 0.0338
418 6.033%
459 0.033%

Latent heat of fusio 6.26 cal perg o 112707V p .
Te mait 1 . of tead beating from 20°C requires

71008 col v 2028.T 0.
Latent eat of vaporzstion 202 cal. por g
Relative thermal conductivity (sitver 1000 82

« e« & material for modern design

coeficlent of exponcion

Linear (190 to 19°C. mesnd
Linear (17 to 100°C. mesn}

Cubical Biquid &t mefting pomt t 357°C) 0.000129 per “C.
increase in volume from 20°C. to hiquid ot meiting pont 1%
Decrease in wolume from liquid at matting point 1o 20°C. calcvicted

Increass In volume on melting 401%
Oecrease in volume on solidification 5%
Shrinkage on casting taken in practice as 7/54 %o 3/16 ja per U

lewr toemperature preperiieos

teraperature tensile elongation | Brinell impact
*F. strength percent
P8
cast lead
o0 3000 1 43 23
—~300 6200 40 9. s
rolled lead
59 600 «Q
—4 J208 Lo
~40 1330 k1
—102 15200 b ]
mechanical preperdae
Hardness, Moh’s scale 15
Brinelt na, 1 em. ball, 30 sec_ 100 he. load
Common tead 32w 4dS
Chemical lead 451t 60
Influence of temperature on Bringil hardness ichemical lead)
Tew s oooture *f %5 100 150
Hadness $31 % 8
Ultimate tensite strength
Cemmon lesd isw 19 1700 B. per 3q. i

Chemica! lead 2200 to 200 D per 3q

Sfect of temperature oa temile propanties (losd sanceied ae
100°C)

Tensile tlmmo- Reducton

Temperature strength " uu
¢ f )

20 [2) 1920 3 100

74 180 1He b1 100
10 02 no n 100
195 m 570 2 100
26% 509 280 2 100

tensile strength ond cleagotion -
(ladoratory totled specmens, room temperrture, pollng sored %o i
pat mun, per i of test section

| tensile tirength lc‘m‘mu
[

grade of lead percent
common 19985 + 0.13 B} 1831 M4

corroding (9999 + 0 00% 82 1504 ny

common (9398 4 no BU 2093 a0

chemueat 19992 + 0.06 Cu 2%1 Q2

chemwcat (commercial sheet) UM a0

chemical (eatruded 2200 40

resistency to bonding

(estruded strips wnder 200 B per 34 I stress tudsecied te slternste
90° reverse bends over S-m. roily, 11 Cycles poc ma)

cxcles ta tiongstien
grode of lead ‘ Vailore |

percent
tommon n o
chemcal 103 2
corroding “ k]

LEAD INDUSTRIES ASSOCIATION «
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properiles of I LEAD
renp (reem temperntvre)
creep, percent par hour @
stress chemical o elecirical properies
R per 8. in. common lead copper lead Specihc etectrcal conductance
19 $x19* 04x10* ao-c $05 1 10¢ omt oy *
10 35210 15110° ::gu 1
- - - $2¢
0 . Hxle 3 el0 Atomic electrest conductance, Cakculaied 1139« 10”
fetigue Relatrvg eiectiat conductance opper 1000 182
Fatigue imit (50,000,000 cycles extruded 25 ®. pet sq i) Relative electticat resistance lcopper 1000 1280
Magnetic susceptddty per g
. 18-330-C. ~Q12«x 10
endurance tima endweance limet . »
3t 5% 10° cycles. at 10" erchs 300-600°C. —008 « 10
metal D per 5q. 1, . per 1q. m. Electioiytic soluhion pressure
o 215400 ) pAS i $aul0mm
() 10~
lesi + 0u26% calciom 1038 ions of Pb4 4 + 4 30210 atm
tead + 0.038% cakiom 685-340
ead + 0 04% calcium 820-1500
fead + 0041 % cakium 1180
ead + 0.06% calcivm 1120
tead + 1% antimony 300-1000
erd + 2% tm 800
‘ead + 006% copper 800 28
10 045 tetlurnm
%+ 10.06% copoer 1000

o [£0) Hang
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Weatorishs of “onsrwction Review

lead a0d kead alloys in Jdovigs snd <oa-
writon  Four scparsre roviews for the
wars 1936 chrough 1959 are availsble.
W uth biblsography. Reprmed from  Indus
ria) and Enpinecring Chemistey.”

Loed o Medorn tndusry
‘Please send request oa (umpany  lotees
hesd )

Fuily iluncrated 2 30-page hatd beund book,
Jewribing all phases of lead prnduion and
uxct  Compreheaure dats swectum » 18-
cludad.
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Corrorea Oata for Land ond ity Alupy

Claet form presentanon of corrunon rest:
ame of lesd and it alloys ro KR (hemucal
matetisls st the teruperature st whah chey
are mamally handled. Reprinted froem
Chernxsl Eagincering™ F ry. 19%3.

- Load Doma‘s Siver Asaiversery
A teview of 29 years of vervice and maiose
nance reconds of the dome of New
Jetsey Scate Penitenttary st Rehwar, N, J.
Constection method s also illustcased. Re-
peneed from Heating and Air Coaditwoa
ag Coatracror™.

NIW YORK 17, MY

Ansdes for Ship Pretaction

Resuin of 8 dcwiled examinstica of lead-
ulver anoiey tor cormeson protechon of
ships. Operaung chaerky and betavior are
pven and lead » compared wab oaher
snode mateniuhh Reprinted from “Corro-
sion”. Nuvember. 19%9

Seamiess Torne for Raekeg

Shoms architectural use and specificatsan,
but aiss wontains detiptive and enganeer-
ing data va rerne plae.

Semmory Specificotions for Bod Luod Pointe
A wmmaey of all focepnag LIA. recom-

mendations speciticatsons fur
antr(utrossve painn.

asund and vitraten
Load Asiresteos Pode

Cuttent practie 1o the uwe of 3nn vibratna
pods for buslding tootings s deuled e
this foue page bulletin. Deasingn and spec:
Bcations sacluded.

Leed Sovad Sorviers

Toclve page enzincering seport on  bes

dovun ol wund harers (o onuders-

tom, 3ad wlkulatioa methods for umple
ers.

Thete publicarions contuin dots, drowings sad ipecfications on the vio of load
wnd load preducts They orv free of chacge o quokted dnrign snginsers. Pleawm
@ddress yoor roquests tm LIAD INOUSTRIES ASSOCIATION, T92 MADISON AVE,

trolusing Coskiag Tawer Virorien

Ryt shows o lead asboiox pads sere
used . 'ste a rol&:f couling towes
from the el ssci.. 2 modera athae
building Drawing and wae/ine Jaua ate
aven

ceramice

Lond m rhe Coromic ladwoirion

Louse leaf beoder. wpplcmenes aswed pe-
xdncally, of all A the principal uwer of
lesd 1o ccramus topether with hasx Jdata
performance secdmer snd oypucal formule
008.

Utws Low Lo Cornmin

Techaxal diwunioa of acw tormulstions
for ultra fuw luas (eramact tagethes wwh
pruble mechanims o behavwe

elecirical and pewae

Sreth Cont Coleuioter

Tuelve pae oomagraphx  cakulaar  foe
industrial trucks Rapad otmaton

show apital eapenee. spetanag and o
fenime (nts wpstarcly. la adddwa, e
bulleua contam buix iafotmetn oa the
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