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1. Scope®

1.1 This specification cowes scamiicss Copper watsr tube
smigable for gemersl plexbing, similac spphcadons fr e
conveyance of fluids, and comumonly used with solder, Bared,
or compression-type fittings. The type of copper water tube
suieble for myy papticoler spphestion i detgrmined by the
iternal or sueopal fluid pressie, by the installation and
service eonditions, and by locel requizementy. Maang of joining
or bemking are aise factors which sifect the ssisciion of the
type of whe o be wsed ?

Nortg essharitiled mbe is suitable for use wvith flaved o comprossitn
. Gtngs, and with sollsr-iype Atings | prvided roveding apd sizing of the
by ands is pecformad shere pasded

Hore 2Trrwn temper inhe i3 soitdble for uge with saldes-type
fttings. Typee K and L whe, in the daam tenper, are suivdble for wee with
cerizin types sod sboey of compression fttings.

Nore F—A comphete metric zompanion o Specification B 25 has been
developed-—B E8M; thorefors, ne matie squivalents are prosomted (o it
speesfication.

Npte 4—Tatngs wed for soldeced or brazed crumections in plumbdng
syataron era deecribed in ASME B16,15 end ASME B16.22,

L2 The tube shall be produced from the fellowing coppers,
apd the maanufacturer has the optiod to supply any one of them,
unless ﬂthmasespmiﬂed
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(3 The aswmmbly of copper plunbing or firo wprinkler
rystans by soKlering 3¢ dascritad in Practice B #23.

* Thls specifiewion ix wnder e jurisdizdon of AFTM Ciummiter BES 0o Copper
M%MmismmwdsmmmmMm
#d Tube
dpproved in 1032 T akt previews odition sopeyved, ln 3002 = B 8800
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expmnsion of e formar ssndinvd drolynation sestem scompiiched by dhe adcitun
of 2 2 el "0 antdd w uElx 00, The yoffs 35 peomizied 1o be wwed to ecoorhmeniith
sHpositioe eiristions of the baze wigy.

1.4 Solders for joining coppex petable water or five speinkier
sysiems are covared by Speaificatton B 32, The requimments
for seceptable Tuxes for fhese sysioms are oovered by Speci-
fication B £13.

1.5 The following safety bavards cavest perigins only w e
ot methods portion, Scoion 15, of thiz specliication; This
standard does not purport 12 addezss all of the sqfety concerrs,
if any, wysoriaied with it5 use. It is the resporyibility of the user
of this standard 1o esntblish appraprinte safety end henlth
practices and determine the applicability of rsguhwy lmita.
HURE pYior 1o use.
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B 153 Test Mathod for Expansion (Pin Test) of Copper and
Copper-Alloy Pipe axd Tuling

B 557 Test Methods for Dtection of Coprous Oxide (Hy-

drgen Bmbtlnietent Susceptibilityd in Copper

B 601 Classificstion far Uesignationg far Copper

aoid Copper Alloys—Wrought and Cast

B 313 Specification for Ligiid and Paste Fhanee for Solder

ing Applications of Coppex and Copper Alloy Tube

B 878 Fractice for Making Capillary Toinrs by Sofdering of

Copper snd Copper Alloy Tube and Fittings
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oye

E2 Guide for Propasation of Metallographic Specimens
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Ay B 88 - 03

TABLE 1 Dimensions, Waights, and Tolwrances in Diameter and Wall Thickness for Nominal ar Standard Copper Water Tube Sizes
(Al tolorances are plus and minua axcept ax otherwise Indicated)

e,

Wil Thicknads and Tolerarices, in

Averags Dutsids ) _
. Theoraticsl Waight, ¥t
Marminal or Ourteitia Ciameter® Folarancs, i,
Swncard Sie,  Diamster, o Typs Fm wa“wm Lw Waile Mrm
R in. Wl har- &= -
" ' Aneeled  Drwn  pool o L0ef  Thidmess  ance®  Thickness  anoa® P Tweel TypeM
Vi 0373 G002 Q.001 0.038 c.oes n.oag 0003 & < 0.145 G126 ¥
% LY. ] o.0028 0,004 0.040 0.065 04055 0.004 028 G002 0.260 G198 0145
" f1.4:25 0.0025 Q.001 0.049 0.0 2040 0,004 0.028 £.003 0.343 C.E85  QO04
W o150 0.0025 0.001 0.04 2.003 0.0d2 0.004 € “ 0.418 0332 R
% 0.575 0003 .60 D.ous b.o08 0,045 0.004 G.058 0.003 D8 BobsE D338
1 1,125 0.00535 00015 0.083 0.006 o080 0008 0.036 0.004 g ) 0655 0465
1% 1375 0.004 60015 0005 0.008 0.066 0.006 n.042 0.004 104 0,804 nGaz
1% 1,626 0.OUME 0402 0.072 0.007 ., QOBD 0.008 X 0.005 1.38 1.14 Q.40
2 FRE 0.005 .00z 0.083 poos oo 0007 0.056 0.006 206 17 1,45
24 2405 0.006 0.002 0.085 0410 G.080 0.008 o.088 0,006 2.93 248 20
3 3185 0.065 ong 0108 N0t 080 Q.0 0.072 007 a.00 5.35 2.68
B%. h.bus Q.005 pooz 0120 om2 0400 0.010 0083 2.008 512 4,99 354
4 4425 0.005 0002 DA% O 0.110 0011 0.085 ¢.010 8.5t 6.38 4,56
5 . 8T L.005 oobz . -0.160 Q.08 0128 #0132 Q.04 .01 857 761 o008
s 8125 0005 0002 g GOE 0,140 0014 0.122 6012 13.9 102 8.02
B a1z LX) + (002 0271 0.027 0.200 n.0o0 0170 o097 258 193 16.5
L0 '
10 10325 o008 +0.002 08 0054 0.250 0.085 0212 (.02 a4 20.1 25,6
—0.006
12 12,125 0,008 wQO0E  DAN 0,040 0.280 0028 0,254 LT 57.8 40,4 387
—4.0506 ' '

A The svemgh oltsiga diapmater of @ lube iz the average of the mmdmen and minimum outeide dismeter, 68 determinad ot sy boe erase cection of the ube.

7 Muximun deviation ot any ans polnt.

€ Indicates that the matertal i nut genenally avaliable ar thal ne tulivince hag baen eatablizhed.

Deternine Conformanee with Spacifications ‘
E 53 Test Methods for Determination of Copper in Unal-
loyed Copper by Graviretry
E 62 Test Mothods for Chemnical Analysis of Copper and
Copper Alloys (Photometric Methods)
E 112 Test Methods for Detstmining the Average Grain
Stze
E 243 Pructice for Electromagnetic (Eddy-Currept) Exami-
nation of Copper and Copper-Alloy Tubes
E 255 Practice for Sampling Copper and Copper Alloys for
the Determination of Chemical Composition
E 327 Practice for Mumbering Metals and Alloys (UNS)
23 ASME Sianderds:
ASME 3‘316 18 Cast Copper Alloy Solder Ioint Pressure
Fittings*
ASME B16.242 Wmught Copper and Copper Alloy Solder
Toint Pressure Fittings?

3. Terminology

3.1 Definitions:
3.1.1 goil, n—a length of the produnt wound intoe a series of

connected turns. The ungualified term “coil” as applied to ube .

usually vefers to a bunched codl,

3.1.1.1 Bunched, n—a coil in which, the turns are bunched
and held togetber sach that the cross section of the bunched
turns is approximately cculat.

3.1.1.2 double layer flat, n—a coil in which ths product is
spirally wound inty two connected disk-like layers such that

* Available from America Socicty of Machisticsl Bagineers (AXME), ARME
Ipesnational Hesdquaiters, Thoes Paic Ave,, Newr Yook, VY 10016-3350.
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one layer 15 on top of the other (Sometimes called “double
layer pancake coil” or “double layer spirally wound coil,”)

3.1.13 leval or traverse wound, n--—-a coil in which the tums
are wound into layers parallel 10 the axis of the coil such that
gucocessive turns in a given laver afe next to one another
{(Sometimes called “helical coil.™)

3.1.14 single layer flar, n-sa coll in which the prodect i
epirally wound into a single disk-like layer. {Sometimes called .
“pancake coil” or “singla layer spirally wound coil™)

3.1.Z fengthy, h—>atraight pieces of the product.

3.1.2.1 standord, n-.uniform lengths recommendsd in a
simplified practice recommendation or established 82 & com-
mezcisl standard,

313 tube, scamicss, n—a tibe pmdumd with & comiionous
periphery in all stages of the operations,

5.1.3.1 rube, copper service, n—a bendable copper watex
tube for underzrnmd watsr service.

3.1.3.2 tube, copper water, n—a seamless mpper tube
eonfotming to the partieular dimensions commercially known
as Copper Water Tube and designated as Types K, L, and M,

3.2 Définttions of Terms Specific 1o This Standand:

32.1 gapable of—the t2st need not be performed by the
producer of the material. However, if subsequent tasting by the
purchaser establishes that the matosl dows met meet thess -
requirerionts, the material shall be subjest to rejeetion.

4, Ordeving Information _
4.1 Include the following information for material ordered
under thiy specification.
41,1 ASTM designation and year of issue (For example,
B 88 - 03),
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TABLE 2 Chemical Compasition—Weight %

Elemant Copper LN No.
e 12000 12200
Copper, min 9 55 99.50 Y]
PWHN& 0.004-0.012 O.5-0.040
* Creyan shadl be 10 pem max. i
8 Copper + Sy,

4.1.2 Copper UNS Ho. {(pot necessary weless a specific
wopper 1z desjred),

4.1.3 Nomipal or standard size (Columa 1 of Table 1) and
whether Type K, L, or M (Sections 3 and 113,

4.1.4 Teropar (Sections 5 and 7).

4.1.5 Length (see 11.5),

4.1.6- How furnished: ‘straight or pofls, and

4.1.7 Quantitjr (piu:cs) of onch sze and ype. .

4.1.% In addition, when matetial is purchased for ngencies of
the 1.5, Government, it shall conform te the Supplementary
Reguiremenis as defined herein when specified in the contract
ar purchase order.

4.2 The followlng options are available and shall be speci-
fied in the contract o purchase order when required:

4,2.1, Tension tost {Section B),

4.2.2 Grain gize determination {Section 8),

4.2.3 Fxpansion test (9.1), and

4,%.4 Microscopical Examinarion for Hydrogkn Embrittlc-
ment, Procedure B (93.2).

5, Materials and Manufacture

5.1 The meterial shell be of such quality and purity that the
finished product shall have the properties and characteristics
prescribed in this specification, and shall be cold drawn to size.

52 The wbe shall be finished by such cold-working and
annealing operstions as are necessary to produes the reguived
tomper and surface finish.

5.3 Tube when furnished in coils shall be annealed after
cotling-

54 Tube when furpished in strmghx iengths aball nﬂrmallj-
be in the drawn temper. Upon agreement between the manu-'
facturer o supplier and the purchaser, the mannfacturer shall
bave the option to supply annealed straighe length whing,

6. Chemwical Composition

6.1 The material shall conform to the chemical requirements
in Table 2 for the specific type of copper.

6.2 These specification limits do not preclude the presence
of other elements. When included in the contract or puschase
‘grder, and agresd wpon by the manufacturer or supplier and the
purchaser, limits shall be sstablished and analysis required for
upnamed clements.

Z. Tewper
7.1 Saamless copper water tube shail be furnished in the
empers desigmated below. Cusrent designations as defined in
Clazsification ¥ 001 are shown,
Anpegled O
Drawn—H

w7

§. Mechanicnl Propexties

8.1 The whe shall conform W the mechanical propeity
tequireiments preseribed in Table 3, Tension testy und grainsize
determinations need oot be made except when indicated by the
purchaser at the dme of placing the order. A convenient method
of indicating that drese teste are to be made is to state that “Test
Procedure "T" js required” (see 4.2.1). Where agreement on the
Rockwell bardpess tests cannot be reached, the tengile strenpth
apd grain-size requitements of Table 3 shall be the basiz for
acceptance or rejection.

9, Performance Requirements

91 Expansion Test:

011 The apnealed (O) wbe shall be capﬂb,ln of being
expanded in arcordance with Test Method B 153 with an
expansion of the outside diameter in the following amount:

Nownal or Expansion of
Smrvinrd Size, in. Sutsite Dismetor, %
%4 and under 4
Over 3% . %0

The mpmdad tube shall show no cracking or mpm visible
to the unaided eye. .

9.2 Flattening Taesr

821 As an ahemative to the expanswu test dor tube
standard sizés 4 in. and over in the annealed condition, a
mﬁnnhn.iulmgthshaubemtffmthemdofoﬂa.ﬂfﬂm
lengihs for o flattening test. This d-in. test specimen shall be
flattened so that a gage set at three times the wall thickness will
pass over the tube fresly throughout the Rattaned part. The tube
50 tested shall develop no cracks of flaws visible to the unatded
eye ay a resalt of this test. In making the fanening test the
elements shall be slowly fdattened by one stoke of the press,

9.3 Microscopical Examination for Susceptibility to Hydro-
gen Embrittlemant: ‘

931 Tubss furnished in Copper UNS No, C10200 and
CHOOD shall be essentinlly free of cuprons oxide ag desrt
mined by Frocedure A of Test Methods B 577. When Copper
UNG Mo, C12200 is suppliad, examination is not required. In
case of  dispute, Procedure C of Tess Methads B 577 sha!l b
usad as the referee method. i

9.3.2 Tubee furnished in all coppers shall be capable of
passing the embrittlensent test specified in Procadure B of Test
Methods B 577. The actual petformance of the test is aot
required unless spocifically requesied in the orderfng docu-
ment. In case of a dispute. Procedure © of Test Methods B-577
shall be used as the referce method.

10, Nondestructive Tasting

10.1 Each twbe np 1o and inclnding 3% in. in cutade
digmeter shall be subjected 1o en sddy-cuzent test. Testing
shall follow the procedurss of Practice E 243, except for the
determination of “emd effect.” Tuabws shall be passed through an
eddy-current, test nnit adjusted o provide information on the
suitabllity of the tube for the intended application.

10.1.1 Notch-depth standards, rounded to the nearsst 0.001
., shall be 22 % of the wall thickness. The nowch-depih
tolerance shall be plus and mines 0.0007 in, Alernatively, at
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TABLE 3 Meohaninal Fropesty Bequirements

Bockwall Hardneas* Tensile

Tarnger Designativn ' Average Grain

rarm Sirength,

Standsr Farmer S Valug mir, kel® e, mm
'] AR colly F ‘ 0 max 30 DO iR
050 annaalad straight lengthe E 55 max a0 0.08E min
Hsg drawn drewih 5T 30 min 38

A Forkwell hardness taas shell be made on the nside surizess of the o,

When sultzbis ssqulpment 2 not availale for dateorining tha apecGad fRosawal hardness,

othar Roskwad scates and values shall be spacifed AUR[AcT 10 agreement between the purchaser and the suapher.

2 et = 1000 pai.

the option of the manufacturer using speed insensitive eddy-
currcat upits that are cqgulpped to scloct a fraction of the
maximum unbalance signal, the following percent maximum

unbalance signals shafl be used:
Moviinal or Standard \nbelance Bigna!
Tubtxe &lze. in. Magnituce, max %
Up 10 %, ind 02
Ve to 2 inct | 03
Chear 310 3, Mol 0.

10.1.2 Tubes that do vot actuate the signailing devies of the
Qddymmm testers shall be considered as conforming to the
requirements of this test. Tubes with discontinvities indicated
by the testing unit ghall, at the aption of the manufacturer, be
reexamined or retested to determing whather the discontinuity
is cause for rejection. Sipnals that are foupd to have been
cansed by minor mechapical dinage, soil or moisture, shall not
be canse for rejection of the tubes provided the tube dimen-
sions are still within prescribed limits and the tube iy suitable
for its intended application.

102 Tube made to this specification shall be capable of
withstanding the pressuze test of 10.2.1 or 10.2.2. On subse-
guent testing by the purchaser, faflure to meet the requirements
of 10.2.1 or 10.2.2 are grounds for rejection of the matenial by
the puxchaser,

10.2.1 The tube shall stand, without showmg svidence of
lenksze, ap internal hydrostatic pressure sufficient to subject
the material to & fiker atress of 6000 psi, calenlated from the
following equation for thin hollow cylinders undet wnsion:

P=25#D ~ 0.81) ()

whete:

P = hydrostatic pressuis, péi;

wall thickness in.;

patside diameter of the wbe, in.; and
allowable stress of the material, psi.

10.2.2 The tube shall stand an infornal air preasare of 60
peig for 5 ¢ without showing evidence of leakage. The test
method vsed shall parmir easy visual detection of any leakage,
guch 28 by having the wbe under warer or by the pregsure
diffarantial method.

11, Dimensions, Mass, and Permissible Variations

11.1 For the purpose of detenmining conformance with the
dithensional requirements prescribed in this specification, any
raeastwed vatue cuside the spacified lmiting values for any
dimensions shall reake the tubs subject 40 rejection at the
option of the puchaser.

11,2 Standard Drimensions, Wall Thickness, and Digmeter
* Tolergnees—The standapd dupensions, wall thickness, and
* diameter tolerances shall be in accordance with Table |,

Laly™
nmH 1 H

11.3 Muss—-For purposes of calculating weights, cross sec-
tions, and so forth, the density of tha copper shall ba taken an
0.323 1b/in,*, The theoretical weight per foot is given in Takle
1. .

114 Roundness—-For drawn unennealed tube in strabght
lengths, the roundness tolerance shall be a3 prescribed jn Table
4, Tha daviztion from ronndness is measured as the difference
between major and minor dismeters as determined at any one
eross zection of the tuba. No roundness tolerance has been
established for annealed tube in straight Imgths or for tubes
furnished in colis, .

11.5 Lenpihs and Tolerances:

11.5.8 Standord Lengths and Telerances—The standaed
lengths and tolerances shall be as apecified in Teble 5.

11.32 ‘Tube supplied in other than standard lengths and
tolerznces shall be it accordance with requirements established
by agreement between the manywfactarer or supplier and the
puorchaser.

118 Squareness of Cut—For tubs in straight leogths, the
departure from squarencss of the end of any tube shall not
exceed more than 0.010 in. for whe up to and including Y4-in,
siandard sire: end not more than 0006 infin. of outside
diameter for tube larger than Yi-in. standard sz

12. Workmanship, Finish, azd Appearance
12.1 The moaterial shall be clean, fres of dirt and defects of
a patwre that interfers with normal commereial spplications.

13. Sampling

&, 131 3ampie pleces shall be selected for test purposes from

each lot of 5000 Ibs or feactiom therzof, of each size and type,
in accordance with the scheduls of Table 6.

14, Numnber of Tests and Retests

14.1 Chemical Analysis~Samples for chemicl apelysis
shall be taken in accordance with Practics E 255. Drillings,
millings, and so forth shall be taken in approzimately equal
weight from each of the sample pieces selected in accordance
with 13.1 and combined into one compodite sample. The
winimum weight of the composite sample that is to be divided
fneo three equal parts shall be 150 g,

14.1.1 Instead of sampling in accordance with Practice
E 255, the manufactorer shall have the option of deterrining
confermance to chemical composition a9 follows: Conform-
apce shall be determined by the mamnfacmirer by analyzing
samples taken At the ime the castings are poured or samples
taken from the semifinisbed product I the manefacturer
determines the chomiont compogition of the matsrial dngng the
comree of manufaciuze, he shall ot be required to spmple snd

108
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TABLE 4 Roundness Toleranca

TABLE 7 Test Methods

Roundnass Tolarance % of Crazida
VI (Ratio of Wil Thicknmes (o
Chstslede Di tor) Dimmetar (Expraa?:)i o Nearcat 0.001
T 00 o 002, el 15
Crver (103 ta 005, incl . 1.0
Ewer 0.0 1o 0,70, It oa

TABLE 5§ Standard Lengths and Tolmrarwi

Test ABTM Desxgnadion
Chiimice Anatyhe E 83 EB2
Tansion E B (ais ome 15,5
Rockweli Hardnass E 18
iRl s28 E2 ES B112 (ais0 364 15.3)
Expanainn (pin test) B 153

Microecoplical Exarminadon
Erocativre A

Microzcopionl Exemirmion
Procadure B

E 3, B 577 (50 500 15.3)

€4 BETV (nhiy ped 15.3)

Nominal or Standand

Towraros (Al
i, Typa sandarg Langth, # Pius)
Tubsa Furmighed In Saalght Lengths

Up 1 8, Ingi K LM 20 1in.

in LM 20 1in.

10 K 18 1in.

12 M 20 11,

12 L 18 . 1in.

LAz K 13 1in.

Tubas Furmishad In Colls

Hp o 1, Inel KL 50 and 100 2

1vh ond 1% K.L 80 it
z b 40 and 45

1#

l TABLE & fampling Schedule

Number of Pieoes
in Lot

10 50

51 10 M0

01 1o 1600
. Cwer 1500

Naurmier of Sempie Pleces o b Takenr

Lot

1
2

a

0.2 % of total number of places i
“the ot but not mars T 10 SAm-
ple pleces |

. A Bach aampla piece shal be laken from a Separate fuba.

analyze the finished product The mumber of saxples taken for
determination of chemical composition shall be ns follows:

14.1.1.1 ‘When sarapies are taken at the tme the castings are
pouted, at least one sample shall be taken for cach group of
castings poured simultapeously from the same sovrce of
meokten metal.

14.1.1.2 When samplcs arc vk, from the scrifinished
product, 2 sample shafl be raken to represent ech 10 000 1bs
or fraction thereof, sxcept that not mors than one smnpie shall
be required per piece,

14.1.1.3 Becavse of the discontinuons sature of the process-
ing of castings into wronght products, it is not practical to
identify specific casting analysis with a specific quantity of
finished meterial.

14.1.1.4 Tn the event that heat idertification or traceabilify is
required, the purchaser shall specify the details desired. -

142 Mechanical Teste—Por the mecbanical tests, a gpeci-
men shalt be taken fromm each of the sample pieces selected in
accondence with 13.1. The required mechanjcal test shall be
made on each of the specimens so selected, The valne for the
Rockwell hardness number of each specimen shall bo estab-
lished by tzking the arithmeticel average of at least three
readings. _

14.3 Microscopical Examination—One specimen shall be
examined from esch of the sampls pieces selectad in agcor-
dapee with 13.1.
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14.4 In the cace of tube fyrniched o coilz, a length sufficient
for all necessary teste shall be cut from each coil selected for
the purpose of tests. The remaining portion of these coils shalk
be included in the shipment, and the permissible variations in
length of such coils shall be waived

14.5 Refests

14.5.1 If any test specimén shows derﬁsctiw. machining or
develops flaws, it sball be discarded and another specitnen
substitoted.

14,52 ¥ the resnlty of any test er rmc:mmctpmal exanina-
tion o mechanical properties fail to maet the specified require-
ments, two additional specimens shall be taken from differsat
sagnple pieces apd tested. The results of the tests on hoth of
these specimens sheil meet the specified requirements. Failure
of more than oné speciinen w meet the specided regoirements
for a pasticular property sball be the cause for rejection of the
enfire lot.

1453 If the chemjcal apalysis fails .40 copform to the
speoified Hmit, analysis shail be made on a pew mmpcsxte
sample prepared from additional pieces aelected in ascordanse
with 13.1. The results of this retest shall comply with the
epacified requirements. :

15, Test Methods

15.1 The propenties enumerated in this specification shell, in
case of disapreement, be determined in accordapce with the
ASTM methods listed in Table 7. '

15.2 Tengion Tesy

15.2.1 Tension test specimens shall be of the full section of
the tube and shall conform to the requirements of the section,
Specimens for Pipe and Tube, of Test Methods B 8, unisss the
litpitations of the testing machine preclude the use of such a
specimen. Use test specimens conforming to type No. 1 of Fig.
12, Tansion Test Specimens for Large Piameter Tubular Prod-
uts, of Test Mcethods E 8 when a full-section spmman Gannot
be: tested.

15.2.2 Whenever different tension test resuits are obtained
from. both full-size and from machined test specimens, the
resalts obiained from full-size test specimens shall be ysed to
detorming confommance w the rsquiteroents of this spocifice-
ton. .

1523 Temsion test results on material coversd by this
sperification are not seriously affected by vanations in speed of
testing, It is ot prohibited to mse a considerable range of
testing speeds; however, the rate of stressing o the yield
sirength shell not exceed 100 kal/tnity. Above the vield strangth,
the movement per minate of the teating machine bead npder
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TABLE 8 flounding Units

Rounded Unkt for Obasrved
Property o Cetoulwred Vilue

Chermion) compoaition  earsat unit in e last dghtnand place of figures of
Hardnaan e spectiiaa it
Tenaile strength nesrest kai
Expanaion neareet 1 %
Girlin Gz

Lip to 0,055 inm, inal  neseest moltipla of D.OOS M

Gwer 0.086 1o 0.160 nemsast 0.04 mm

rirtt, i

load shall not exceed 0.5 inJin. of gage length (or distzuce
between grips for full-scetion specimens).

15.3 Grain Size and Microscopical Exaptination:

15.3.1 The specimen(s) shell be prapared in accord.ance
with Guide E 3.

1532 The surface of the test specimen shall approximoate a
radial longrtadmal section of the tube,

16, Significance of Numerical Timits

16.1 For purposes of detertuining compliance with the
specified limits for requirements of the propesties listed in
Table &, an observed vahe or caloulated vatne shull be rounded
as indicated in accordance with the younding method of
Practice E 29,

17. Tnspection

17.1 The manufecturer shall afford the inspector represent-
ing the purchaser, all reasonable facilities, without charge, to
sutiafy itw that the fibes ane being furmuhad in eccordance
with the specified requirsments.

18. Rejection and Rebearing

18.1 Marerial that faile to conform to the requirernents of
this specification is subject to rejection at the option of the
purchaser. Rejection shall be reported to the manufacturer or
suppliet prompdy and in writing, ‘Wien requested by the
manufacturer or supplier, a rehearing shall be granted.

19, Packaging and Package Marking

19.1 The material shall be separated by size, composition,
and tempes, and prepared for shipment in sach 2 manner as to
engure acceptance by common carrer for transportation at the
iowest rate applicable and to afford protection from the normal
hazards of uansporiation.

19.2 Each shippiog wnit shall be lewibly puked with the
pwchase order murmber, metal or elloy desiguation, temper,
size, total length or piece count, or both, and name of supplier.
The specification nurober shall be shown, when specified.

193 Product Identification: ‘

1931 The name or irademark of the manyfacturer and the
mark indicative of the type shall be permanentty {incised)
matked on cach tube at intervals not greater than 1% fi. Tube
in straaght lengths shall be further identified throughout its
length by means of a colored stripe, symbol, or Togo not less
than #1s o, in height, including & legend repeated at intervals
not greater than 3 ft. The kegend shall include the type of the
tube, dame or rademark of the manufacturer, or both, and the
couniry of origin. The manufactuger has the option to mc:lude
other information.

19.3.2 Colors used are: green for Type K., blue for Type L.,
and red for Type M. Such color marking is not applicable to
fube furnished in annesled straight lengtha or coils.

1933

19.4 UNS Copper Designarion;

19.4.1 Hard Drawn Tubing-—On hard drawn twhing pro-
dured from CLO200 and C12000, the UNS copper designation
shall be idemtified i intecvals not greater than 3 ft with color
conded ik per 19.3.2, -

194.2 Annealed Tubing—On snnealed mb:ng pmduced
from C10200 and C12000, the UNS copper designation shafl
be identified with ink or some other permanent mark that is
repaated at intervals not greater then 3 f. Color matking to
distinguish Type K from 'I’ypae L is not required, '

'20. Keywords

2001 copper mbe; seamless; water whe; UNS No. C].OZOD.
UNSNo 012000 UNS No. C12200

SUPPLEMENTARY REQUIREMENTS

Tha fﬂllumg supplementary reqmremr,ntﬁ shall apply only when specified by the pumtmm in the
inguiry, contract, of order for agencies of the U. 5. Government

51. Referenced Documents

51.1 The following documents of the issue in effect on date
of moeterial parchase form a part of this spemﬂcamn i the
extent referenced bherein: -

81.1.1 Faderal Standands?

Fed. Std. No. 102 Preservation, Packaging snd Packing
Levels

4 Available from Stmndmdization Documents Order Desk, Bidg, 4 Section I3, 700
Robbins dve., Philadolphin, Pa 19111-5008, Attg: MPODS.

110

Fed. Std. No. 123 Marking for Shipment (Civil Apencies)

Fed. 5Sul. No. 185 Identification Mnrkmg of Copper and
Copper-Base Alloy Mill Products

S1.1.2 Military Standard:®

MIT-3TI-139 Marking for Smpment and STorage -

$1.1.3 Miltary Specification:®

MIL-C-3993 Packaging of Cﬂppex and C&)ppm'-ﬁma Alloy
Mill Produocts

82, Quality Assorance
521 Responsibility for Inspection:
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54.1.1 Unless otherwise specified in the conmract or pux-
chase order, the manufactarer is responsible for the perfor-
mance of all inspection and test reguirements specified. Except
a5 otherwise specified in the contract or purchase ordes, the
soanufacturer hes the option to use his own or any other
sujtable facilities for the perfonmance of the inspection and test
requirements unless disapproved by the purchaser at the fime
the order is placwl. The purchaer shall have the right to
pecform any of the inspections or tests set forth when puch
inspections apd tests are deemed necessary to assure that the
material confortns to prescribed requirements.

&3, Identification Marking

§3.1 All material shaf he properky marked for identification
in accordance with Fed. St3. No. 185 except that the ASTM
specification number and the slioy nuber shadl be used,

%4. Preparation for Delivery

84.1 Preservation, Packaging, Packing: .

$4.1.1 Military Agencies—The material shall be separated
by size, composition, grade or class and sball be preserved and
packaged, Leval A or C, packed, Level A B, or C 28 specified
in the contract of purchase order, in accordance with the
requiremients of MIL-C-3923,

84.1.2 Civil Agencies—The raquirements of Fad. Sd. No,
102 shall be referenced for definitions of the various Jevels of
packaging protection.

54.2 Marking:

$4.2.1 Military Agencies—In addition to any special mark-
ing required by the contract or purchase order, marking for
shipment shall be in accordance with MIT-STD-129.

$4.22 Civil Agencies—In addition to any special -marking
required by the contract or purchase ordef, marking for
shipment shall be in accordance with Fed. Std. No. 123.

SUMMARY OF CHANGES

Commities BOS has identified the locasion of selected changes to this standard since the Jast issuc (B 88 - 02)
that may impact the vse of this standard. (Approved Oct 1.72003) o Co

{I) Added paragraph 1.2, .

(2} Added information (paagtaphs 4.1.1, 4.1.2, 422 and
wuhsections) o Ordering Information secticn.

(3 Added new Table 2. :

(4) Revised Section. 9 and added paragraph 9.3 and subsec-
tions.

(5) Added paragraph 14.3,

(6) Added paragraph 15.5 and revised paragraph 15.2.

{71 Addesd paragraph 19.4, : - .

(8 Added UNS Nos. €10200, 12000, and C12200 to Key-
words, ‘ ' .

(9) Revised Table 7.’ ‘ ’

Commitiee BOS has identified the Ipcation of selected changes to this standard since the last issue (B 88-99™") that may
impact the use of this stendard, (Approved Oct. 10, AK12) ‘

(I} Sections 3.2.1 and 102 were modified 1o replace nooman-
datory language with mapdatory language.

ASTM inerrational takes o position respecing e validly of ary Datent fghts asserted I connsotion with any item mentioned
i1 i St e, Lisare of e S1anderd are expresly sdvised that datermination of fw velidty of amy such paimt dghie, and e dak
of infringement of sach rights, sre erditely thelr own responEibitiy.

]

Hhia stendard is stbject o ravislon &t any ime by e reponsible Jechrioaf cormnteo dad et DE revigwad evory ve ybars and
i sk povisad, sither raspproved or withdraven. Yaur gommeants are invited elther for revision of this staniard o 'or addiionad siendartis
anet ahoukt ba zddreaset! 6 AGTM imemetional Heedguarters, Your eomments wilt reasive crrel eonmideralion at a medaking of thi
rekponaibla techmical commitioe, Which You riay attend. f you fes! thal your commenta have not eopived 2 tjr hasring you shorid
mahe your vigws known {o the AGTM Committas on Standards, At the adress shown balow. ‘

This standard s sapyrightad by ABTM Intarmations), 100 Barr Harbor Drive, PR B 6700, Wast Donstiohocken, PA 19428.2358, |
Linkad States. Individusl reprinte (aingle or multois coples) of this stardacd may be obtaleed by contieting ASTM at the abave
addresy or ot GYO-S30-0585 (phona), GT0-833.05ER (fux), or service@astmey (emei): of Byough e ASTM webshs

{ume astm.ong).
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Copper and Copper Alloy Tube, Pipe and Fittings

COPPER and COPPER ALLOY TUBE and
PIPE

Seamless Copper Pipe:

Copper pipe is almost pure copper manufactured to the
requirements of ASTM B 42 - Standard Specification for
Seamless Copper Pipe, Standard Sizes. It may be
manufactured from any of five (5) copper alloys (C10200,
C10300, C10800, C12000, C12200) that all conform to the
chemical composition requirements of alloys containing a
minimum of 99.9% Copper (Cu) and a maximum of 0.04%
Phosphorous (P). Available sizes are 1/8” to 12" diameters in
regular wall thickness and 1/8” to 10" in extra strong wall
thickness. The standard length for copper pipe is 12 feet.

Copper pipe is suitable for plumbing, boiler feed lines,
refrigeration and for similar purposes.

Joints in seamless copper pipe can be threaded, flanged or
brazed to fittings of the appropriate joint configuration.

Seamless Red Brass Pipe:

(Red) Brass pipe is an alloy of copper manufactured to the
requirements of ASTM B 43 — Standard Specification for
Seamless Red Brass Pipe, Standard Sizes. It is
manufactured from alloy C23000 which is comprised of
approximately 85% Copper (Cu) with no greater than 0.05%
Lead (Pb) and 0.05% Iron (Fe) and the remainder Zinc (Zn).
Available sizes are 1/8” to 12" diameters in both regular and
extra strong wall thickness. The standard length for red brass
pipe is 12 feet.

Brass pipe is moderately resistant to many corrosive
solutions and is often utilized for water supply and distribution.

Joints in red brass pipe can be threaded, flanged or brazed
to fittings of the appropriate joint configuration. Fittings in the
smaller sizes, normally those below 2" diameter are, screwed
cast copper alloy or brazed cup cast copper alloy. Fittings
above 2” diameter are normally threaded, flanged, brazed or in
some cases grooved mechanical joint fittings are employed.

Seamless Copper Tube, Bright Annealed:

Bright annealed copper tube is an almost pure copper tube
manufactured to the requirements of ASTM B 68 — Standard
Specification for Seamless Copper Tube, Bright Annealed.
It may be manufactured from any one of the following alloys:
C10200, C10300, C10800, C12000, or C12200 unless specified
otherwise on the original contract or purchase order.

ASTM B68 tube is suitable for use in refrigeration, fuel oil,
gasoline, or oil lines where the interior surface of the tube is
essentially free of any scale or dirt and is specifically specified
as ASTM B68.

This tube is provided in annealed tempers meeting O50 —
Light annealed or O60 — Soft annealed in either straight lengths
or coils.

It is the responsibility of the purchaser, when ordering to
provide the requirements for alloy (UNS#), temper, dimensions
(diameter and wall thickness), form (straight lengths or coils),
and total length or number of pieces of any particular size. Itis
this requirement that forces this tube to be a special order tube
and not a standard stocked material.

There is no specific requirements for identification of B68
tube and thus is not specifically designated as a tube permitted
for use in most plumbing or mechanical codes. It is usually
limited to use in specific manufacturing processes or production
line type applications.

Seamless Copper Tube:

Seamless copper tube manufactured to the ASTM B 75 —
Standard Specification for Seamless Copper Tube may be
either round, square, or rectangular and is suitable for general
engineering applications. It may be manufactured from any one
of the following alloys: C10100, C10200, C10300, C10800,
C12000, or C12200 unless specified otherwise on the original
contract or purchase order.

Tubes meeting this standard may be furnished in any of
several tempers (H55, H58, H80, 060, or O50) ranging from
light drawn (usually limited to round tubes) to light annealed.

It is the responsibility of the purchaser, when ordering, to
provide the requirements for alloy (UNS#), temper, dimensions
(diameter, wall thickness, or distance between parallel
surfaces), form (straight lengths or coils), and total length or
number of pieces of any particular size. It is this requirement
that forces this tube to be a special order tube and not a
standard stocked material.

It is usually limited to use in specific manufacturing
processes or production line type applications.

Seamless Copper Water Tube:

Copper water tube is a seamless, almost pure copper
material manufactured to the requirements of ASTM B 88 —
Standard Specification for Seamless Copper Water Tube, of
three basic wall thickness dimensions designated as types K, L,
and M. Type K is the thickest and type M is the thinnest with
type L being of intermediate thickness. All three types of tube
are manufactured from copper alloy C12200 having a chemical
composition of a minimum of 99.9% Copper (Cu) and Silver
(Ag) combined and a maximum allowable range of
Phosphorous (P) of 0.015 % - 0.040 %.

Seamless copper water tube is manufactured in sizes Y4"
through 12" nominal. Types K and L are manufactured in drawn
temper (hard) %" through 12" and annealed temper (soft) coils
Y4" through 2” while type M is only manufactured in drawn (hard)
temper %" through 12”.

Seamless copper water tube of drawn temper is required to
be identified with a color stripe that contains the manufacturer’'s
name or trademark, type of tube and nation of origin. This color



stripe is green for type K, blue for type L and red for type M. In
addition to the color stripe the tube is incised with the type of
tube and the manufacturer's name or trademark at intervals not
in excess of 1% ft. Annealed (soft) coils or annealed straight
lengths are not required to be identified with a color stripe.

Seamless Brass Tube:

Seamless brass tube is manufactured to the requirements of
ASTM B 135 — Standard Specification for Seamless Brass
Tube and may be either round, square, or rectangular and is
suitable for general engineering applications. It may be
manufactured from any one of the following alloys: C22000,
C23000, C26000, C27000, C27200, C27400, C28000, C33000,
C33200, C37000, or C44300 and these alloys contain Copper
(Cu) concentrations of between 60% and 90% with various
percentages of Zinc (Zn), Lead (Pb), and Tin (Sn) permitted,
depending on the alloy.

Tubes meeting this standard may be furnished in any of
several tempers ranging from light drawn to light annealed.

It is the responsibility of the purchaser, when ordering to
provide the requirements for alloy (UNS#), temper, dimensions
(diameter and wall thickness, or distance between parallel
surfaces), form (straight lengths or coils), and total length or
number of pieces of any particular size.

Wrought Seamless Copper and Copper Alloy Tube:

ASTM B 251 - Standard Specification for General
Requirements for Wrought Seamless Copper and Copper-
Alloy Tube covers a number of general requirements common
to many wrought copper products. A few of these specifications
are B 68, B75, B135, B466 and B743.

Products manufactured under the requirements of ASTM
B251 may be of alloys of copper, brass or copper-nickel and
may be produced in any number of tempers or shapes as
specified by the purchaser.

Air Conditioning & Refrigeration Tube:

Copper tube used for air conditioning and refrigeration
applications in the field (sometimes called “refer” or “ACR” tube)
is an almost pure copper material meeting the requirements of
ASTM B 280 - Standard Specification for Seamless Copper
Tube for Air Conditioning and Refrigeration Field Service. It
is manufactured from copper alloy C12200 having a chemical
composition of a minimum of 99.9% Copper (Cu) and Silver
(Ag) combined and a maximum allowable range of
Phosphorous (P) of 0.015 % - 0.040 %.

B 280 tube is produced in straight lengths or coils in tempers
H58 or O60 respectively, although annealed straight lengths
may be special ordered. Straight lengths are provided in sizes
from 3/8” O.D. through 4 1/8" O.D. while annealed coils are
supplied in sizes ranging from 1/8” O.D. through 1 5/8” O.D.

ACR tube is required to be identified in the following fashion:

Coils: The name or trademark of the manufacturer and
ACR shall be permanently incised on each tube %" or
larger at Intervals not greater than 1% ft.

Hard Straight Lengths: The name or trademark of the
manufacturer and a mark indicating either L or ACR
shall be incised at intervals not greater than 1% ft.
along the length of the tube. Hard straight lengths
shall further be marked with a blue stripe containing

the manufacturer's name or trademark, the nation of
origin, outside diameter and ACR repeating at intervals
not greater than 3 ft.
Air conditioning and refrigeration tube (ASTM B 280) either
coiled or straight length is further required to be cleaned and
capped prior to shipping.
The maximum particulate residue limit for coils or straight
lengths is 0.0035 g/ft2 or as listed in Table 2 and Table 3 of the
standard.

Threadless Copper Pipe (TP):

Threadless copper pipe, often referred to as TP pipe, is a
seamless copper pipe material manufactured to the
requirements of ASTM B 302 — Standard specification for
Threadless Copper Pipe, Standard Sizes. This pipe may be
manufactured from either of two alloys, C10300 or C12200 with
C12200 being the most popular. Both of these alloys are
composed of copper (Cu) concentrations in excess of 99.9%
thereby making this material an almost pure copper product.

Threadless copper pipe (TP) is manufactured in drawn
temper (hard) only and is furnished in H58 temper in nominal or
standard sizes Y4" through 12". The outside diameter of
threadless copper pipe (TP) is essentially the same as schedule
40 pipe, although the wall thickness is much less than that for
the same size pipe. The available lengths for threadless copper
pipe is 20 foot for sizes ¥4” to 10” with 12" being furnished in 15
foot lengths.

Threadless copper pipe (TP) is required, by the standard, to
be identified by a gray colored stripe throughout its length that
contains the manufacturers name or trademark, the nation of
origin and “TP”. It is further required to be incised at intervals
not less than 1% feet with the manufacturers name or
trademark and “TP” throughout its entire length.

Threadless copper pipe (TP) is usually joined by brazed
socket-cup type fittings or socket-cup type flanges. It should be
noted that standard copper pressure fittings of the B16.22 or
B16.18 type are not compatible for use with TP pipe.

Copper Drainage Tube:

Seamless copper tube used for sanitary drainage, waste
and vent systems in plumbing applications is often referred to
as “DWV” tube and is manufactured to the requirements of
ASTM B 306 — Standard Specification for Copper Drainage
Tube (DWV). DWV tube is manufactured from alloy C12200
that is 99.9% copper (Cu) and has a phosphorous (P) content of
between 0.015% to 0.040%.

DWYV copper tube is furnished in H58 drawn (hard) temper
only, in sizes 14" through 8”. The standard length for DWV
tube is 20 foot, however other lengths may be provided through
prior agreement between the purchaser and the manufacturer.

DWYV copper tube shall be identified in two manners. The
first is by an incised mark, at intervals not greater than 1% feet,
containing the manufacturers name or trademark and “DWV”.
The second is by a continuous yellow stripe containing the
manufacturer's name or trademark, the nation of origin and
“DWV" to be repeated at intervals not greater than 3 feet.

Soldering of drainage pattern fittings meeting the
ASME/ANSI B16.23 or B16.29 standards is the usual manner
for joining DWYV tube.



Welded Copper Tube:

This is a copper tube that is manufactured from either sheet
or strip and has a longitudinal seam that is free of any type of
filler metal and is usually manufactured to the requirements of
ASTM B 447 — Standard Specification for Welded Copper
Tube.

Welded copper tube may be manufactured from any of the
following alloys of copper: C10100, C10200, C10300, C10800,
C11000, C12000, C12200, or C14200. Unless it is specifically
specified in the contract for manufacturer any of the listed alloys
shall be considered acceptable; however welded copper tube
manufactured from alloy C11000 may not be used in
applications where hydrogen embrittlement may occur.

Welded copper tube may be furnished in the annealed (soft),
060, 050 or drawn (hard) temper in sizes and lengths specified
by the purchaser.

Essentially this tube is an engineered type tube where the
purchaser must specify the type of copper alloy, the form of the
tube (straight length or coil), temper, internal flash treatment,
and dimensions (diameter, wall thickness, length).

Welded Brass Tube:

Welded brass tube may be provided in either round,
rectangular or square form and is manufactured to the
requirements of ASTM B 587 — Standard specification for
Welded Brass Tube for engineered applications.

Welded brass tube may be manufactured from any one of
the following copper alloys: C21000, C22000, C23000, C26000,
C26800, C27000, or C27200. the copper(Cu) content of these
alloys ranges from 62.0% to 96.0% depending on the alloy
chosen.

Essentially this tube is an engineered type tube where the
purchaser must specify the type of copper alloy, the form of the
tube (straight length or coil), dimensions, (distances between
parallel surfaces if square or rectangular, inside and outside
diameter if round), wall thickness, overall length, and temper.

Medical Gas Tube:

Seamless copper tube used for the installation of non-
flammable medical gases (and in some cases high-purity
applications) where the gases being delivered are not
considered flammable is manufactured to the requirements of
ASTM B819 — Standard Specification for Seamless Copper
Tube for Medical Gas Systems.

Medical gas tube may be provided in one of two types, type
K or type L, in drawn (hard) H58 temper only. (Both of these
types are defined and described in ASTM B88.) Alloy C12200
is the only alloy permitted for use for medical gas tube and is a
minimum 99.9% pure copper (Cu) and silver (Ag) combined
with no greater than 0.040% phosphorous (P).

Medical gas tube is required to be cleaned, by the
manufacturer, so that the maximum interior surface residue
does not exceed 0.0035 g/ft2 of interior surface. Cleaning
techniques may be found in CGA G4.1 although the
manufacturer is not limited to those procedures or practices.

Medical gas tube is required, by the ASTM B 819 standard,
to be identified with a continuous stripe of either green for type
K or blue for type L containing the type of tube, the
manufacturers name or trademark, the nation of origin at
intervals not to exceed 3 feet. It is further required to be incised

with the type of tube, the manufacturers name or trademark at
intervals not to exceed 1Y foot. Acceptable additional required
markings in the color appropriate for type K (green) or type L
(blue) shall be “OXY”, “MED”, “OXY/MED”, “OXY/ACR’,
“ACR/MED”

Fuel Gas Tube:

Seamless copper tube for fuel gas installations of natural
gas or liquefied petroleum (LP) can, in some jurisdictions, use
tube manufactured to the requirements of ASTM B 837 —
Standard specification for Seamless copper Tube for
Natural Gas and Liquefied Petroleum (LP) Gas Fuel
Distribution Systems. This tube is manufactured from alloy
C12200 that is 99.9% copper (Cu)and silver (Ag) combined and
has a phosphorous (P) content of between 0.015% to 0.040%
making it an almost pure copper material.

(It should be noted that ASTM B837 copper tube is not
permitted for use by NFPA 54 — National Fuel Gas Code as an
acceptable copper tube material for fuel gas applications and
adherence to applicable model, local, state and federal codes
should be referred to prior to its use.)

This tube is furnished in annealed (soft) (O60) temper in
sizes 3/8” O.D. through 7/8" O.D. and in drawn (hard) (H58)
temper in sizes 3/8” O.D. through 1 1/8" O.D.. Coils may be
provided in 60 or 100 foot lengths while straight lengths may be
provided in 12 or 20 foot lengths. Longer lengths may be
provided upon prior agreement between the manufacturer or
supplier and the purchaser.

This tube is required to be permanently marked (incised)
with the mark “Type GAS” and the name or trademark of the
manufacturer at intervals not to exceed 18 inches. Additionally,
drawn (hard) temper straight lengths of tube shall be identified
by a yellow colored stripe containing the type of tube, name or
trademark of the manufacturer or both, and the country of
origin.



COPPER and COPPER ALLQOY FITTINGS

Cast Bronze Threaded Fittings:
Classes 125 and 250

Cast bronze threaded fittings in class 125 and class 250
shall be manufactured to the requirements of ANSI/ASME
B16.15 — Cast Bronze Threaded Fittings.

These fittings shall be produced to meet the general
requirements of ASTM B 62, Alloy C83600 or the chemical and
tensile requirements of ASTM B 584, alloys C83800 or C84400.
Other alloys permitted for use to manufacture fittings from bar
stock in smaller sizes for wrought plugs, caps, couplings and
bushings shall meet the requirements of Alloy C36000 (Free
Cutting Brass Rod, Bar and Shapes) or C32000 or C31400
(Leaded Brass)

Essentially, the elemental make-up of these cast brass
fittings is approximately but not exactly equal to 85% Copper
(Cu), 5% Tin (Sn), 5% Lead (Pb) and 5% Zinc (Zn). (Although
other elements may be part of the Alloy structure more detailed
analysis of the Alloys can be obtained from Copper
Development Association Inc from their website at
http://piping.copper.org)

These fittings shall be threaded in accordance with the
requirements of ANSI/ASME B1.20.1 general-purpose pipe
threads and the threads shall be tapered. Wrought couplings,
caps, and bushings in nominal pipe sizes of 1/8", var, 3/8", and 2"
may have straight internal threads.

Class 125 fittings shall be identified with the manufacturer’s
name or trademark and Class 250 fittings shall be marked with
the manufacturers name or trademark and the numbers “250”.
The requirement for marking may be omitted from fittings that
are deemed too small to provide adequate surface area for
marking.

Cast Copper Solder Joint Fittings:
Pressure Applications

Cast copper alloy fittings used in solder joint applications are
to be manufactured to meet the requirements of ANSI/ASME
B16.18 — Cast Copper Alloy Solder Joint Pressure Fittings.

These fittings shall be produced to meet the general
requirements of ASTM B 62, Alloy C83600 or the chemical and
tensile requirements of ASTM B 584, alloys C83800 or C84400.

Essentially, the elemental make-up of these cast brass
fittings is approximately but not exactly equal to 85% Copper
(Cu), 5% Tin (Sn), 5% Lead (Pb) and 5% Zinc (Zn). (Although
other elements may be part of the Alloy structure more detailed
analysis of the Alloys can be obtained from Copper
Development Association Inc from their website at
http://piping.copper.org)

These fittings (socket end diameter) are sized in accordance
with the requirements of the ASTM B88 — Seamless Copper
Water Tube (1/4” — 12" nominal diameters), while the sizes of
any threaded connections (female or male) correspond to
nominal pipe sizing.

Marking of these fittings shall be in accordance with MSS
SP-25. They shall bear a permanent mark indicative of the
manufacturer's name or trademark; although fittings in sizes
less than %2” may have this requirement omitted.

The actual burst strength of the fitting shall not be less than
the burst strength, as computed, for type L seamless copper
water tube of annealed temper.

Wrought Copper Solder Joint Fittings:
Pressure Applications

Wrought (Wrot) copper fittings used for pressure
applications shall be manufactured to meet the requirements of
ANSI/ASME B16.22 — Wrought Copper and Copper Alloy
Solder Joint Pressure Fittings.

These fittings may be manufactured from any one of the
following alloys: C10200, C12000, C12200, or C23000 or any
copper alloy that contains at least 84% Copper (Cu) and a
maximum of 16% Zinc (Zn). (Although other elements may be
part of the Alloy structure more detailed analysis of the Alloys
can be obtained from Copper Development Association Inc
from their website at http://piping.copper.orqg)

These fittings (socket end diameter) are sized in accordance
with the requirements of the ASTM B88 — Seamless Copper
Water Tube (1/4" — 12" nominal diameters), while the sizes of
any threaded connections (female or male) correspond to
nominal pipe sizing and the requirements of ANSI/ASME
B1.20.1.

These fittings shall have a burst pressure approximately
equal to four (4) times the rated internal working pressure of
type L seamless copper water tube in annealed temper.

Marking of these fittings shall be in accordance with MSS
SP-25. They shall bear a permanent mark indicative of the
manufacturer’s name or trademark; however, marking may be
omitted from any fitting if it could damage the soldering
surfaces.

Cast Copper Solder Joint Drainage Fittings:
Drain, Waste and Vent Applications

Cast copper alloy fittings used for drainage, waste , and vent
applications with solder joints are manufactured to the
requirements of ANSI/ASME B16.23 — Cast Copper Alloy
Solder Joint Drainage Fittings — DWV.

These fittings shall be produced to meet the general
requirements of ASTM B 62, Alloy C83600 or the chemical and
tensile requirements of ASTM B 584, alloys C83800 or C84400.

Essentially, the elemental make-up of these cast brass
fittings is approximately but not exactly equal to 85% Copper
(Cu), 5% Tin (Sn), 5% Lead (Pb) and 5% Zinc (Zn). (Although
other elements may be part of the Alloy structure more detailed
analysis of the Alloys can be obtained from Copper
Development Association Inc from their website at
http://piping.copper.org)

These fittings (socket end diameter) are sized in accordance
with the requirements of the ASTM B306 — Copper Drainage
Tube (1%" — 8" nominal), while the size of any threaded
connections (female or male) correspond to nominal pipe sizing
(slip-joints are excepted).

Drainage fittings are required to be identified (marked) with a
permanent mark containing the manufacturer's name or
trademark and “DWV”. Vent fittings shall be identified with the
words “VENT ONLY” and have the manufacturers name or
trademark permanently marked in accordance with MSS SP-25.

All 90° fittings shall be pitched so that a slope of 0.25 in./ft.
(2.1%) is developed in horizontal tube as referenced along a
horizontal plane.




Cast Copper Flanges and Flanged Fittings:
Class 150, 300, 400, 600, 900, 1500 and 2500

Cast copper alloy flanges or flanged fittings shall be
manufactured to the requirements of ANSI/ASME B16.24 —
Cast Copper Alloy Pipe Flanges, Flanged Fittings, Class
150, 300, 400, 600, 900, 1500 and 2500.

Cast copper alloy flanges may be manufactured from alloy
C83600 a leaded red brass alloy, C922200 a leaded tin bronze
alloy, or C95200 an aluminum bronze alloy. These alloys are
about 85 — 86% copper (Cu) with other elements making the
remainder. (Although other elements may be part of the Alloy
structure more detailed analysis of the Alloys can be obtained
from Copper Development Association Inc from their website at
http://piping.copper.orq)

Flanges and flanged fittings shall be identified with the
manufacturer's name or trademark along with the ASTM
specification number, the rating class for which the flange was
designed (ie. 150, 300, etc.), and “B16” to indicate the flange
conforms to the requirements of this standard. The nominal
size shall be included, although it may be omitted from reducing
flanges and reducing flanged fittings.

Cast copper alloy flanged fittings may be manufactured from
alloy C83600 a leaded red brass alloy or C922200 a leaded tin
bronze alloy.

Flanges and flanged fittings furnished to this standard have
the same flange diameters and drilling templates (bolt hole
arrangement and size) as prescribed in ASME/ANSI B16.1,
B16.5, and B16.42.

Gasketing and bolting materials for use with cast copper
flanges and flanged fittings shall be as prescribed in the
applicable ANSI or ASME standards.

Flared Copper Fittings:
Cold Water Service

Flared fittings for use with flared copper tube for cold water
applications with a maximum water pressure of 175 psig are
manufactured to the requirements of ANSI/ASME B16.26 —
Cast Copper Alloy Fittings for Flared Copper Tubes.

These fittings shall be produced to meet the general
requirements of ASTM B 62, Alloy C83600 or the chemical and
tensile requirements of ASTM B 584, alloys C83800 or C84400.

Essentially, the elemental make-up of these cast brass
fittings is approximately but not exactly equal to 85% Copper
(Cu), 5% Tin (Sn), 5% Lead (Pb) and 5% Zinc (Zn). (Although
other elements may be part of the Alloy structure more detailed
analysis of the Alloys can be obtained from Copper
Development Association Inc from their website at
http://piping.copper.orqg)

These flared fittings are limited in size from 3/8” nominal to
2” nominal as designated by ASTM B88 for Seamless Copper
Water Tube.

Marking of these fittings is limited to the manufacturer's
name or trademark and that identification may be omitted form
fittings less than 2" nominal size.

(These flared fittings are normally limited to use in
underground water service lines and in some rare cases above
ground water distribution piping and should not be mistaken for
45° flared fittings manufactured for higher pressure
applications.)

NOTE:

As additional information for flared fittings for copper tube
applications it should be understood that forged or machined
brass flared fittings for pressure applications are manufactured
to the dimensions and configurations of SAE standards.

The flare dimension and configuration for a 45° single flare
is to be in accordance with the specifications of SAE J533

Wrought Copper Solder Joint Drainage Fittings:
Drain, Waste and Vent Applications

Wrought (wrot) copper alloy fittings used for drainage,
waste, and vent applications with solder joints are manufactured
to the requirements of ANSI/ASME B16.29 — Wrought copper
And Wrought Copper Alloy Solder Joint Drainage Fittings —
DWV.

Fittings manufactured to this standard are to have a copper
(Cu) content of not less than 84%.

These fittings (socket end diameter) are sized in accordance
with the requirements of the ASTM B306 — Copper Drainage
Tube while the size of any threaded connections (female or
male) corresponds to nominal pipe sizing (slip-joints are
excepted).

Drainage fittings are required to be identified (marked) with a
permanent mark containing the manufacturer's name or
trademark and “DWV".

All 90° fittings shall be pitched so that a slope of 0.25 in./ft.
(2.1%) is developed in horizontal tube as referenced along a
horizontal plane.

Wrought Copper Braze Joint Fittings

Fittings manufactured with “braze cup depth sockets” (short
cups) shall be manufactured to the requirements of
ASNI/ASME B16.50 — Wrought Copper and Copper Alloy
Braze-Joint Pressure Fittings.

These fittings may be manufactured from any one of the
following alloys: €10200, C12000, C12200, or C23000 or any
copper alloy that contains at least 84% Copper (Cu) and a
maximum of 16% Zinc (Zn). (Although other elements may be
part of the Alloy structure more detailed analysis of the Alloys
can be obtained from Copper Development Association Inc
from their website at http://piping.copper.org)

Braze fittings (socket end diameter) are sized in accordance
with the requirements of the ASTM B88 — Seamless Copper
Water Tube (1/4” — 8" nominal diameters), while the sizes of
any threaded connections (female or male) correspond to
nominal pipe sizing and the requirements of ANSI/ASME
B1.20.1.

The maximum operating pressure (MOP) for fittings
manufactured to this standard shall be essentially equal to the
maximum system operating pressure listed for type L annealed
seamless copper water tube. It should be noted that maximum
pressure-temperature ratings for any system is dependent upon
many factors, including valves and other in-line appurtenances,
and these other in-line items must be taken into account when
determining the MOP of the entire system.)

Fittings manufactured with “short cup depth” for brazing
applications only shall be identified with the manufacturer’'s
name or trademark and have the letters “BZ” in upper-case
letters permanently marked on each fitting. Fittings smaller
than 2" or fittings where such marking may damage the brazing
surfaces may have the marking requirement omitted.




Copper and Copper Alloy Braze Fittings for TP Pipe
Applications:

The following reference information is provided for
information only and should not be misconstrued to be the final
specification document for Copper and Copper Alloy Braze
Fittings for “TP” of Pipe applications)

Fittings for use with copper and copper alloy threadless pipe
(“TP"), or other copper alloy pipe types with O.D. dimensions
equal to I.P.S. sizing are usually provided under standards
other than ANSI or ASME. The most common reference
standards are:

MIL . F-1183 for fittings smaller than 6 in. diameter and with

a pressure rating of 200 Ibs. W.S.P. (water steam pressure)

MIL F-1183 for fittings over 6 in. diameter and with pressure

Ratings of 150 Ibs. W.S.P. (water steam pressure)

These fittings are manufactured from copper alloys meeting the
requirements of ASTM B-61 or B-62 (C92200 or C83600
respectively). Many elements may be part of the Alloy structure
and more detailed analysis of the Alloys can be obtained from
Copper Development Association Inc or from their website at
http://piping.copper.orq)
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