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Lead-Coated Gopper Sheet and Strip for Building

Construction’

This siandard is issued wpder the fixed designation B 101; the nuvber inmediately follawing (e deslgnation fndieates the year of
o ginal m]ullw R i the ease of revision, the year of last revislon, A oumber i parentbeses indicates the year of ast reapproval. A
superscript epslian (g) Indicates an edliorial change slnce (ve tart revision or reapproval

Thiz miandand hox deen approved Jor use by agoncler of the Department of Defense.

1. Scopc ®

1.} This speclfication establizhes the n'.quuemen(s for lead-
coated copper shect and steip in fiat lenpths (or in coils) in
ounce-weight thicknesses for roofing, flashing, gulters, down-
spouts, and for the gencral sheet metalwork in building
construction. The lead coaling is spplied by hot dipping.

1.2 Materials made to this epecifteation ere not intended for
electrical applleations.

1.3 Uhnits—The values stated in inch-pound units are to be
reparded as standerd, The values given in parentheses arc
methematival conversions te SL uniis, which ere provided for
information only end are nol considered standard.

Now —A compapion specification for popper sheet and strip for
building coastruction iz Speclfication B JT0. .

1.4 The following hazard caveat pertains to the test method
portion, Section 17, of this specification. Thix standard does
rot purport tn address all of the sqfety concerns, If any,
associated with ifs wxe. It Is the respansibility of the user of this
standard (o extablish approprlate safety and health practices
and datermina the opplicability of regulatory limitations prior
g use.

1. Referenced Dacuments

2.1 The following dooumenis in the current jssue of (he
Amual Book of ASTM Standards form a part of this speeifi-
calion 1o the extent referonced berein:
2.2 ASTM Standards:
B 248 Speoification for General Requirements for Wrought
C:l];pcr and Copper-Allay Plate, Sheer, Swip, and Rolled
B

B 370 Specification for Copper Sheet and Strip for Building
Construction?

B 601 Classifioation for Temper Dealgnatiobns for Copper

and Copper Alloys—Wrought and Cast®

B 846 Terminology for Copper and Copper Alloys?

! This specification {5 under the jurisdletion of Commines BAS on Copper and
Copper Allays and is the direct responsibibity of Subcommittee B05.01 an I'late,
Sheet, nod Strip,

Current edlion dpproved Apr. ¥0, 2002 Published Juna 2002, Ocgisally
published ms B 10135 T, Lasi previous edfifon D 101 - QL.

3 dnnval Bock of ASTM Standardr, Vol 02.01.

E 8 Test Methods for Tension Testing of Metallic Materials?

B 37 Test Methods for Chemical Analyslz of Pig Lead*

L 46 Test Methods for Chemical Analysis of Lead- and
Tin-Base Solders®

1 62 Test Methods for Chemical Anslysis of Copper ond
Copper Alloys (Photometric Methods)*

B 112 Test Mcthods for Determining Average Grain Size?

2478 Test Methods for Chemical Analysis of Copper
Alloys®

3. General ch\llmmenl's

3.1 The following sectlons of Specification B 248 constilule
a part of this specification:

3.1.1 Significance of numeriocs limifs,

1.1.2 Inspection,

3.1.3 Rejection and rehearing,

3.1.4 Certificalion,

3.1.5 Mill test reparts, and

3.1.6 Packaging and package marking.

4, Terminology

4.1 For definldons of terms releted Lo copper and copper
alloys, refer to Terminology 13 846.

4.2 Definitions of Terms Specific to This Standard:

4.2.1 coll—a length of the product wound into a sences of
connected turns.

4.2.1.1 Dircussion—The unqualified term “coil’ oz applied
ta “fat product” ususally refers fo a coil in which the product fs
gpirally wound, with the successive layers on top of one
another, (Sometimes called a “roll.™)

4.1.2 lead-coated copper sheet (for building consiruclion),
n—a rolled flat product aver 24 in. (610 mm) In width and of
ounce-weight thickness from 3 oz (227 g) to 48 oz (L361 g).

42,3 lead-coated strip (for building consiruction), m—a
rollcd flat product up to and including 24 in. (610 mm) in width
and of ounce-weight thickness from 8 oz (227 g) to 48 oz (1361

E)-

* Anineal Book of ASTH Standurdr, Ve\ 03.01.
4 Anmual Book of AST4 Srardards, Vol 01.05.
* Discontinued, see 1994 Anmiol Aok of ASTM Standards, Val 01.05.
& Anmeal Baok of ASTM Standardr, Vol 03.06.

“A Summary of Chaegey sccifan appenrs al the ead of (hls standard.
Copyvight © ASTA Intornalibnal, 100 Bar Herber Dive, PO Bax CI00, Wael Conshohockan, PA 134282058, Unhad Stalen.
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4.2.4 lengths, mill, n-—slraight lengths, including ends, that
nee copvenlently manufictured in the aills.

4.2.4.1 Discussion—Full length pieces are usually 8, 10, or
12 & (2.44, 3.05, or 3.66 n) and suhject a vstablished length
tolerances., 4

415 langths, specifie, n—stralght lengths that are uniform
in longih, 8s specified, and subjeol to ostablished length
tolerances.

4.2.6 ounce-weight—the woighl of uncoaied capper sheet or
strlp expressed in ounoes per aquare faot.

4.2.7 thickness, vunce-weight, n—ho wetal thicknesa that
carresponds (0 (he nunce weighl, :

5. Qrderlog Information

5.) Include the following informarion:

5.1.1 ASTM dosignotion and year of fssve.

5.1.2 Tomper (Section 8 and Table L),

5.1.3 How fumished: fat lenpths or in vails,

5.1.4 Quanlity: total welght or shecls of each size,

5.1.5 Ounce-weight or ounce-weight thicknoss of the un-
coated copper sheet or stnp (Table 2),

5.1.6 Dimensions: width and length (Sectiun 12),

5.1.7 Cenification, where required (see 5.1.4),

S.1.8 Mill test report, where requlred (se¢ 5.1.5), and

5.1.9 1f the malerial being purchased is intended for uge by
agenelzs of the ULS. government, refer 1o Seclion 11.

5.1.10 Other vorietions in coating or texture shall be fur-
nished by sgreement in writing between the purchaser and the
manulaciurcs or supplier.

6. Mutcrlaly and Mlmumcturz -

6.1 Maierials;

6.1.]. The lead coating shall conform to the chemical re-
quirements of Table 3.

6.1.2 The copper sheet or airip to be lead coaled shall be
manufactwed by any process that providos a finished product
that conforros 1o the requirements of Snesifteation B 370.

6.2 Manufacturc: '

6.2.1 The lced coaling shall bo applied to the copper sheet or
strip by hot dipping in « bath of malten lead.

6.2.2 Unlesz olherwise specified, the lead costing shall be
npplied o the copper sheet or strip afler sliting and cuiting
the specified lenglk,

7. Chewleal Cowmposition

7.1 The copper sheet ar strip shll have a minimum copper,
inoluding silver, content of 99.5 %.
7.2 Any copper thal complies with 7.1 shall be acceplable.

YABLE 2 Sheet Walghts

Norminal Waighls and Thicknats mmmﬂl o
of Bare Copper Shoals Coppat Shuel
Cupoa-Walght, Ounce-Welght
ve? Thicknena®, jn. {mm) o (gh)
7 0,092 {0,820} 24.8 (7580)
20 0.0270 (0.662) 0.0 (8405)
16 0.0216 (0.549) 7.0 (5185)
12 0,0162 (0.411) 13,0 (3950)

Alaced Upon a Sencly of 0,322 Bin? (881 glam’].

YABLE 3 Chemlcal Requlroments for Lead
Used to Coal Capper Sheet

Elcment Composkion, max, %
Siver 0.02
Coppat 0.08
Argenic plus aptnvony 0.10
&nn n.oeos
{ron 001
Blsmuth n.08
Lead. remandar
Tin 2.04.0
Phaupharus 0,03

7.3 1f limits for unnamed elements are required, they shall
be established and analysis roquired by agreemont between
manufheturer ar supplier and purchager.

7.4 The leod coating shall conform to the chemical require-
ments of Table 3.

8. Temper

8.1 Uncoaled copper sheet and sirip covared by lhis speci-
fication is commerclully avuilable in the Mllowing tempers, 1s
defined by Classification B 601: Q60 (sof\ annealed), HOO
(oight hard, cold-rolled); aud HOL (quorter bard), cold-rolled
high yield) (sce Table 1).

9. Physical Pruperty Requirements

9,1 Although no wlnimum grain sizs is specified for soft-
fempor malerial, it shall be fully recrystallized.

10. Mechanlcal Fropurty Réquiretncnts

10,1 Tensile Strength Requiremen(s:

10.1.1 The uncoated product fumished under this speciflca-
lion shall conform to lhe lensile requirements preseribed In
Table | when teuled in accordance wilh Test Methods E 8.
Tension fest specimens shall be taken so that the longitudinal
axis of such specimens is parallzl 1o the direction of rolling.

TABLE 1 Mechanica! Properilea of Uncoatod Shaal

i ik Tensllo Strsagh, ot (WPa) \3‘;‘5 Eﬂ!:r:::o:’ w“(r :ulir:fmlluhn;i“;n’“o
Undar Load, min, F Baale wparficiel 50 T
Stondard Formar Nin Max ks) (WPs) T == L
0BU ol 30 (210) 34 (265) 65 B KX
Heh cokd-rofied 92 (223%) 40 {280) 20 (140) 7] 4z 15 4o
HOY coli-rolled [high yiald) 34 (240) - 42 (285) 2H (185) 60 B4 18 &1
Akl (00 pEi, ’

® Rovtowvel hardnece valuaa spply as fofioss: The F 08l appllat to metsl 0.020 In. (0.508 mm) and overn hicknese: the suporficial 30T ecalo applies lo melsl 0.012

(0305 mm) to 0.020 In. (8.508 mm) In Uickesc.

Na

Z-




Yo 40 2014 2:14PM

ey G435 P P

48l B 101

10.2. Rockwell Hardhiess:

10.2.1 The upproximate Rockwell hardness values given in
Tebls | are for goneral jnformalion wnd assistance in testing
and shall not be used 8 a basis for preduct rcjection.

Nove 2--The Rockwell hardness tst offers o quick snd canvenient
mathod of chacking for genernl sonfannity to the specification require-
meals for temper and tensils arenpth.

11. Purchuses fur fhe U.S. Guvernmient

11.1 When specified in the contrctor purchase order, prod-
uct purchased for an agency of the U.8. govemmenl shall
conform (o tho special gavernment requirements gpecified in
the Supplementary Requiremenis setlon of Speoificotion
B 248.

12. Dimcnsions, Moss, and Permnlazible Variatione

12.1 Weight—The weight ol the lead-coated sheet and strip
copper shall conform to the minimum requirements of Table 2.

12.2 Pidih—Tha lolorances for width of sheels shiall be os
shown in Table 4.

12.3 Length—Sbests ordered ln ennct lenghs shall, be
permitled to have u variaton of +/4 in. (+6.5 min) In length.

124 Straightnesi—The tolorances on straighinoss or edge-
wize curvelure (depth of arc) in any 72-in, (2-m) portion of the
total length shall be ns specified in Tuble 5 for alil motal end
Table 6 for square-sheared wicwl,

13. Workmansbhip, Finlsh und Appearance

13.1 Lead Coating:

13.1.1 The lond coating shall uniformly cover both aifnees,
cdges, and eads,

13.1.2 The ¢oating-shall be simnoth and Gee fiom pinholos,
voids, or unwstied ureas, bul blemishes of & nature that do ant
interfere wilh the Intended epplication are accepinble.

13.1.3 The weight of the lcad coating shall conform to the
requirements of Tabloe 7.

14. Sampling

14.1 Refer o Specification B 248 for chemical and me-
vhavical propertics.

14.2 Welght of Coatlng Tests:

142 [ Method A—Test ten shocts sclocted at random.

14.2.2 Methods B and C—Test our represontative samples
cut from the diagonal of one sheet selected ui random.

15. Numpber of Tests and Retosts

(5.0 Terrs:

15.1.1 Refer tn the section of Specification B 248 for
chemical and machonionl (ests.

15.1.2 A icst on cach speclnen (aken in 14.2.1 or 14.2.2, as
applicable, gholl be made for the determination of leed.

152 Rerestz:

TABLE 4 Width Tolerancon
Width, In. (mm)

Tolorancos, In. (mm)

§ (133) 3nd under +0.025 (0.6) =0
Over 6 ~ 14 {125-355), Indl +0.060 (1.2)~ 0
Over 14 (355) 20.125 [4.2)-0

£4

TABLE 5 Stralghtness Talerances for Elit Metal

Widih, Ih, {mm) Sireighiness Tolerence, by {mm]
Owvar 4 (o 24 (102 to 610), fned Vi (13)

TABLE 6 Strajghthess Tolerances for Square-Shoared Mctal

Nore 1-—Marximum edgewize curvature (depth of urel in any 72-in.
{1.43-m) portue of e wiat lepgth (nol palicable to mclsl over 120 In,
(3.05 m) ip length,

Slpjghnase Tolerances, I (mim]
o 19 in. (284 mm} Over 10 m, (254 mm)
Inc. m Widih In Width
¥ (1.8) 43 (0 8)

All Ihicknasaat

TABLE 7 Welght of Lead Goating, lb (kg)”
Nin Vinx
12 (54) 16 (8 8)

AYie yialg!s o] coatug epaciad ks the tolal waiglt of lead sppiled to two Bldos
of 100 A7(8 3 m?) of coppar ahael, approximelsly one ha¥ of tho coaling (o ba on
aach glds of tha phaal.

15.2.1 When a specimen fuils to meet the requirements of
tesl, one retest shall be mede under the conditions of the
original teat.

1522 All gpecimens must conform In tost roquirements
when retested ar the material may be rejected. '

16. Specimon Preparatiun

16.1 Refer 1 Specification B 248 for the chemical end
mechanical propery lest specimen proparation.

16.2 Peight af Coating Tests:

16.2.1 Refer to 17.4.1 of this apecification for Methad A.

16.2.2 Wafer (o 17.4.2 of this specification for Methad 1.

16.2.3 Refer to 17.4.3 of this specification for Methed C.

§7. Tost Methods ‘

17,0 Chemical Composition:

[7.1.1 Chemical composition, in case of dispute, shall be
determined ay follows:

Eismant Range, % Tosl Meihod
Copper $0.0 men E47d
0.001 lo 0.1 E3
Lead 05.0 10 100 by d¥iotance
Tin 0.001 o 002 E37
flo4 E 48
Bivar 0.0011n 0,03 EA7
Arsanic 0.0005 fa 0.02 EX
Anlimeny 0.001 10 0.03 E 37
Zine 0.001 10 D D05 GA7
Ion . 0.0005 (o 0.009 EY
Glanwih 0.002 10 0.2 E37
Phosphosous 0.001 10 003 92

17.1.2 Test method(s) used for the determination ol cle-
ment(s) required by conwsotual or purchase order agreement
shall be apreed upon between the manulachwer and the
purchaser.

17.2 Grain Recryualizatinn—Recryslalization ghall be de-
terminad in necordance with Test Methods B LL2.

17.3 Mechanical Reguirement(s:

17.3.), Tensile Strength—Tensile stength shall be dater
mined v accordance with Tust Methods E 8.
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173.2 Yield Sirength—Yield slrength shall be determines at
0.5 % extension-underioad of Tust Metbods E 8.

17.3.3 Test resulls are not soriously affecled by variations in
speed or lesting. A onnsidezable range of testing speed is
permitiod; however, the rale of siressing to the yleld strenpth
should not exceed 100 kei/min. Above the yield strenglh, the
movenrent per minute of the tosting machine head under load
should not exceed 0.5 jp/fin. of gage length (or distance
between gips for full-scclion specimens),

V74 Weight of Coating Test -~ When Yesting is specified, the
determinatlon of the lead coating shall bs made in sccordance
with nac of the three following tmethods:

17.4.1 Mefhod A-—Salect at random ten sheets from Lhose
belny coared. Weigh these ten sheets beforg and after conling
aod caloulate the woight of the coaling from the.dilfcranee in
weight on the basis of the ordered size.

17.4,2 Method B—SelecL at random one sheel fom the
lead-coated sheets fumished, Cut four representative semples
24 by 2V in. (60 by 60 mm) from each sheel, uniformly
spaced along a diagonal, the ond samples belng taken not Tess
than 1 in. (25 mm) from the edye. Weigh and then completely
dissalve the four samples of shect oblined, Deteradne the
copper by olectrolytic azsay In accordance with Test Method
E 478, Caleulate the weight of the lead coating as the differ-
ence hetween the total welght of the semples and (he weight of
copperc found.

17.4.3 Marhod C—Selest st random one sheot from the
lend-coated shuots furnirhed. Cul [our vepresentative samples

2V by 2% in, (60 by 6) mm) from the sheet, uafformly spaced
along a disgonal, ibe end samplez being taken not less than |
in. (25 mm) from the edge, Afior remaving the bums, clean
each somple-and rinse with alcohol and ether. Oblain (he
welght of the specimens and Lhe weight of the coating from
measwrements taken of the specific gravity ar density of these
samples s determined by the usual method of woighing in air
and in water.
17.4.4 Calculstions are as follows:

Welght of lead coating, w100 R — (20.1 — 250/D)W ()
Welght ofbare copper sheet, 0/t = (41.5/D ~ J66)F  (2)
where! ‘
W = weight of the sample in air, g
D = density of the sample= (W X D)(I¥ = M);
D, = density of water at room eniperaluic; end
M = weight of the sample in water, §.

Nom 3--To coavert w1 00 ft? 1o kg/m®, multiply by 0.04R8, To sanvest
o2/N\? (o kg/m?, maliply by 0.305.

17.4.5 In case of dispute, the welght of the coating shall be
determined by Method B.

18. Keywords :

18.( buikling construction; downspouts; flashing; lend.
coated copper sheet and strip; roofing; sheel metal-sheet strip
In Rat lengths/coils for bullding construction

SUFPLEMENTARY REQUIREMENTS

Refor to the sectlon on Supplemeniary Requlrewents in Specification B 248,

APPENDIX

MNuanmaadatery Infarmation)

Xl. METRIC EQUIVALENTS

XLt The SI unit for strength propertias now ghown is in
accordance with the Intermational Systeru of Units (SI), The
derived ST unit for force i¢ the newton (N), which Js defined as
that foree thal, when applicd lo 8 body having a mass of ono
kllogram, pives it an acceleration of one melre per second
squared (N = kgnvs?), Tho decived S1 unit for pressure or

stress ig the newton par square melre (N/m?), which has been
named the pascal (Pa) by the General Conference on Welghis
and Measures, Since | ksi = G 984 757 Pa, the mevic equiva-
lents ars cxprossed as megepascals (Mpa), which is the siroe as
MN/m? and M/mm?.

4"0
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SUMMARY OF CHANGES

Cormmittoe BOS has identifled the location of selected changes to this standard since (he last issue (B 101 - 01)
that may impact (he yse of this standard.

(1) Revised valucs for mlimum weight of lesd-costed coppor
aheet in Tehle 2. Other tables arc unohangad.

ASTM Intemalianal takes no pasdion respecing tha validiy of sy pelenl tighia arsarisd in conneclon wit) a1y ifem mnioned
in this slandand. Users of (hls standand ero exprassly advized fhat deforminalion of (he vasidily of any such paten! nghts, and tha risk
of Inkingement of such rights, ere entraly their gwn rosponsibiity.

Yhis standerd fe subjacy fo revision Jl any #mo by the raspansitle lechnical committea and nust bo rgvewod evay five yanre end
Waotrevised, ather reappaved or withdrawn, Your commen s anp kwvitad ai8rar forrovision of N slandac or for sduibo nol slandards
and showld bo 8ddrassad fo ASTM Intemalians! Hosdquarters Your comments wifl recelvp carefd considersiion al o maehing of the
rasponsible wchnical commilice, which you may aitend. Il you fee] thal your commonts Aava nol recodd a fair hearlng yolr should
make your viewa knawn ke the ASTH Conmites an Standords, al the sddmess sfiown Dojow,

This sisndand fa copyrighted by ASTM hntematonal, 100 Bar Me:bor Drive, PO Box G700, Wes! Gonshohoeken, PA 18428-2050,
Unilad BYafes, indidual rapante (single or muilima coplos) of this elandard may be obianed by conlecing ASTM sl the abave
sddress or 8l 610-932-0555 (phone). §10:892-9665 (l=x). or servico@uatm.org (a-mail); or firough tha ASTM wabsile
(wwad asim.org) [




