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Lead

general properties

coefficient of expansion

oG o Lo e e Ll et 1 Bluish gray linear@(CS1.008t 0B 0= G e an | ety 0.0000265 per :C.
Patina ........ On atmospheric exposure lead takes on a silvery gray Linear (17 to 100°C. mean) .. ................. = ggggg%gg g:'r QE'
thég?ke;rcaeypgulElglt{‘ustr|a| gunosprercivielelitonalizes Cubical (liquid at melting point to 357°C.) .......... 0.000129 per °C.

AtomcRnunbex 872 Increase in volume from 20°C. to liquid at melting point ........ 6.1%
Aipr arrangeméhi """"""""""""""" Cubic face-centered Decrease in volume from liquid at melting point to 20°C. calculated .
! 5.8%
Lengthiofilattice edge s o o e 49398 A | / ; iz
. B ncrease in volume on melting . ......... .. . .. ..., 4.01%
AUMICANGIRILERS S S e e 207.21 Decrease in volume on solidification ....................... 3.85%

weight and density Shrinkage on casting taken in practice as 7/64 to 5/16 in. per ft.

weight .
Cast lead, 20°C., calculated .................. 0.4092 Ib. per cu. in. lowitemperatireiproperties
equivalentatto) TR T T s R 707 Ib. per cu. ft. temperature tensile elongation | Brinell impact
Rolled, 20°C. (density 11.37) calculated ......... 0.4103 Ib. per cu. in. 2F, strength percent
aquivalent i s e SR R e 709 |b. per cu. ft. psi
Liquid, 327.4°C., calculated .................... 0.3854 Ib. per cu. in. cast lead
equivalent {00 e e s e 666 Ib. per cu. ft. T 3000 EE] 23 73
Sheet lead, 1 ft. square by 1/64 in. thick.......... approximately 1 Ib. 300 6200 40 9.0 38
Volume of 1 Ib. cast lead, 20°C., calculated .............. 2.44 cu. in. . .
2 rolled lead
density 59 3600 52
Castilead 320208 7l o e S e RS 11.34 g. per c.c. 4 7200 A0
Rolled %2050t S e S snt el e 11.35 to 11.37 g. per c.c. —40 13300 31
S ES 0l 2 A i, o s, S e 11.005 g. per c.c. —103 15200 24
JustaliqUIdI27 450 e i e 10.686 g. per c.c.
Density, vapor (Hydrogen 1), calculated ...................... 103.6 electrical properties
thermal properties Specif:coenlgctrical conductance St X N
Melting point, common lead ..................... 327.4°C. (621°F) e B X0 emsahms
Melting point, chemical lead . "2 1221 3256°C. (618°F) TGN i R T i
Elevation of melting point for each o . Atomic electrical conductance, calculated .......... .... 1.139 x 16°
150 atm. increase in pressure .............. ... 12°C.(2.16°F.) Relative electrical conductance (copper 100) .................. 7.82
Casting temperature ............................... 790 to 830°F. Relative electrical resistance (copper 100) .................... 1280
boiling point at different pressures Magnetie susceptibility per g. 3
Pressure, in atmospheres | 0.14 | 0.35 [ 1.0 | 6.3 | 11.7 3%}%:2%38 SRRt S T :gég: %gh
Boiling point, °C. l 1325 | 1410 | 1525 | 1873 | 2100 Electrolytic solution pressure
Boiling point, °F. 2417 | 2570 12777 | 3403 | 3812 10[1SH0 fiE D o s 6.3x 10-° atm.
[0 T T 0 H o o e A e 3.0x10-"* atm.
Temperature,® C. | 808 [1000 |1200 [1365 1525 | 1870 2100 . .
Prossure e He. | 008 | 177 12320 | 1661 750, |6 amm. |13 0, mechanical properties
(P At HardnessGMohisiscalelis o s e e 1149
specific heat (cal. per g.) :heeral E}:nguctwlt)y Brineé! no., 1 cm. ball, 30 sec., 100 kg. load
cal./cm?/°C./sec. omimon lead ........... o B B A B B B 32t04.5
Ghemicalifeads st e i« Bt b m s e e 0 S 4.5t0 6.0
Temp °C specific heat Temp °C specific heat Inffu%nce of :empeEature on Brinell hardness (chemical lead) i
emperatUre e G R 25 1 150
—130 0.02805 —241.1 0.117 Hardness i e 5.3 3.6 2.6
—%go 88‘%330 "168 ggg% Ultimate tensile strength
0" 00303 100 0.081 Gommon il ead M B e e e 1400 to 1700 Ib. per sq. in.
50 0.0309 200 0.077 itz B 5 osooonoancasnmosnonig 2300 to 2800 Ib. per sq. in.
100 0.0315 300 0.074
200 0.0325 400 0.038 Effect of temperature on tensile properties (lead anneald at
300 0.0338 500 0.037 100°C.)
327.4 (solid) | 0.0340 600 0.036 X : E
327.4 (liquid) ggggg Temperature Ttensﬂteh Elongatl?n Reduction
378 i streng percen in area
418 0.0335 °C Bh psi percent
459 0.0335 g
20 68 1920 31 100
Latent heat of fusion .......... 6.26 cal. per g. or 11.27 B.T.U. per Ib. 82 180 1140 24 100
To melt 1 Ib. of lead heating from 20°C requires 7100 g.cal.or 28.2 B.T.U. 150 a2 710 33 100
Latent heat of vaporization ......................... 202 cal. per g. 195 383 570 20 100
Relative thermal conductivity (silver 100) ...................... 8.2 265 509 280 20 100
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—Unmatched Variety of Non Ferrous Metals and Alloys—
—Standard and Custom Compositions and Shapes— )
e Casting Metals, Alloys, Additions e Joining Metals & Alloys e Low-Melting (Fusible) Alloys
e Cathodic Anodes e Plating Anodes ¢ Wire Specialties ® Chemical Metals ® Mercury




tensile strength and elongation resistance to bending Lead Joints Apfrox:'ma.re Weight
* (laboratory rolled specimens, room ‘temperature, pulling speed Y4 in. (extruded strips under 200 Ibs. per sq. in. stress subjected to alternate L7 sz:": ‘g:e£°’”’
per min. per in. of test section) 90° reverse bends over 5-in. rolls, 11 cycles per min) Size of Pipe Py
tensile strength elongation cycles to elongation 3 6.00
grade of lead psi percent grade of lead failure percent 4 7:50
common (99.85 + 0.13 Bi) 1931 344 common 72 49 6 10.25 .
corroding (29.99 + 0.006 Bi) 1904 377 chemical 103 52 8 lg-gg
common /99.98 + no Bi) 2093 430 corroding 54 35 }g i 509
chemical (99.92 + 0.06 Cu) 2961 422 14 22‘00
chemical (commercial sheet) 2454 470 - 6 0'
: fatigue 1 30.00
chemical (extruded) 2200 48.0 : g ; ¥8 33.80
Fatigue limit (50,000,000 cycles extruded.......... 215 Ib. per sq. in.) 20 37.00
j endurance limit endurance limit 24 44.00
c
RSP (e pEATE) at 5x 107 cycles, at 107 cycles gg gj%g
creep, percent per hour metal Ib. per sq. in. Ib. per sq. in. 42 75.25
stress chemical or lead 215—-400 407 48 85.50
Ib. per sq. in. common fead copper lead lead -+ 0.026% calcium 1038 23 lg;-gg
209 5x10-* 04x10-* lead -+ 0.06% copper 600 725 72 146.00
300 35x10-* 1.5x10—3 0.045% tellurium 84 170.00
400 11x 10— 3 x10-3 jeac i {D.OG% copper 1000
GRADES OF VIRGIN LEAD
ASTM B29 - 79 (REAPPROVED 1984)
STANDARD SPECIFICATION FOR PIG LEAD Doe Run Doe Run
€ G Typical Chemical Analysis Copper Bearing Corroding
TABLE 1 Chemical Requirements”
 Compositon, wentx Silver % 0.0004 0.0004
freess " Cormoding Lood” " Common Lead® ~ Chemical Lead” Copper-Boaring Lead® Copper % 0.06 0.0001
Frafh s 00015 0.005 0020 0.020 Bismuth % 0.02 0.005
Gt ocea 0080 inc 9 01 001
ek e ol e S0 0.040 Zinc % 020 o0
s by o o, o Dooe o002 oo 0002 Iron % ol glono
2 goo a00 o o002 Arsenic-Antimony-Tin Combined | 0.0002 0.0001
Lo oy el win 054 998 990 0990 Cadmium % 0.0002 0.0002
D 1 i its in thi : ining cx e s spec value cbtained from analysis =
e e ST e s e S e o e e Cobalt and Nickel % 00046 0.0001
522.81 agreement between the purchaser and the supplier, analyses may be required and imits established for elements or compounds not specified in Table 1. Lead by difference % 99.90+ 99.99+
€ By agreement between the purchaser and the supplier, bismuth levels of up to 0.150 % may be aliowed.
LEAD SHOT SIZES BUCK SHOT SIZES LEAD SHEET
X AIR Wt. vs Thickness
nppner [DUST| 12 | 11 | 10| 9 | 8% 7|z s R s R A S S R RTETE | HR B MR | St D B R e e Ao L TRl s,
. . ‘ P Be Ft. In.  PerSgFL  In.
o . - s | »lololo el el o @& & @ . . L y;ﬁ” iﬁ 5%
o | o4 |los | 06| 07| 08loBs| 09| 095|.70| 1| 32| 13 | .15 |.175 |18 §4.24 | .25 .30 | .32 | .33 R 14 7/32
JHEES 2 1/2 5/128 16 174
Ty e L g 3/04 20 1/3
APTROX 3 1/2 7/128 A zluffg
PrILETS | A5465|23851380| 870 | S85 | 500 | 410 | 350 {290 | 225 170 135 | 90 55 50 8340 |300| 175 | 145 | 130 g ;;& 10 /3
iN 1 0L Ib b It b, Ib. 8 a/32 80 1




