Designation: B 306 — 02

Standard Specification for

Copper Drainage Tube (DWV) 1

This sandend iz issocd aidee the fxad designation B 306; the motbar immediately following the designation indicates the your of
sriginat adoption oz, in the snsa of revision, the year of ast rovirian. A mumher in parenihescs indinates te ya of bt mwapproval, A
sepetioript opation (g) Indlcates an aditoriad change sinca the lost revision or reapproval

This standant has boon approved for usz by agenciag of thi Depariment of Dafengs,

1. Scope®

1.1 This specification astablishes the requirements for seam.-
lest copper whe (DWYVY) produced from Copper UNS No,
C12200 and intended for saniary drainage, waste, and vent
piping.

Nore 1—Fittings used for soldered or brazed comnections in deainsgs,
wiste, (r vemt systems are deseribod in ASME Standards B16.33 and
B16.20 and CRA Stapdard 81581,

Ners 2—The ascembly of vopper drainage, waste, and vent systen by
soldetiog i described in Practics B 828,

Merm 3—Solders For joining onpper dreinage, waste, or yent systems
rre desctibed in Speification B 32. The roquirernent for acceptable fluxes
for these systems are desodbed in Specification B 813.

1.2 Values stated in inchwpound uplts ape the standard. S
values given in parentheses are for mformation only.,

1.3 The following hazard statement pertaing only to the test
method desetibed in Section 16.2.3 of thiy specification: This
standard does not purport to address all of the safety concerns,
if any, associated witk its wse. Ii is the responstbility of the user
of ths stendord to establish appropriste safety and health
practices and determine the applicability of regulatory limita-
tions prior 1o use.

2. Referenced Doctmeniy

2.1 ASTM Srandards:

B 32 Specification for Solder Metal®

B 601 Classification for Temper Designations for Copper
and Copper Alloys—Wronght and Cast?

B 813 Specification for Liguid and Paste Fhixes for Scider-
ing Applications of Copper and Copper Alloy Tube®

B 828 Practice for Making Capillary Joints by Soldeting of
Copper and Copper Alloy Tube and Fitringe®

E 8 Test Methoda for Tension Testing of Metallic Materjals®

E 18 Test Methods for Rockwell Hardhess and Roclewell
Superficisl Hardness of Metallie Materials?

* Thin specification iz uoder tha dnriedition of ABTM Consitee B0% o Copper

an: 'mbnw Altorys and is the direct reapaneihitity of Subcommittee B05.04 on Fipe
+ Al

LCmrent adition approved Oct, 10, 2002, Prblished Movember 2002, Originally
pablizhed 2 B 306 - 36 T, Lart proviong edithen B 9086 - 59,

2 Armusl Heok of ASTM Standandr, Vol G304,

% Avnual Rook of ASTM Standards, Val 0201,

* Annug] Boak af ASTM Sumdardr, Vol 03,01

E 29 Practice for Uning Significant Digits in Tes
Determine Conformance with Specifications®
E 53 Test Methods for Determination of Copper
Ioysd Copper by Gravimetry® |
E 62 Test Methods for Cherical Analysis of Cg
Copper Alloys (Photometric Methods)®
E 243 Practice for Elecromagnetic (Eddy-Cuerent
nation of Seamless Copper and Copper-Alloy Tt
E 255 Practice for Sampling Copper and Copper /
Determination of Chemical Composition®
B 527 Practice for Numbering Metals and Alloys
2.2 ASME Standands:!?
B16.23 Cast Copper Alloy Solder Joint Drainage
DWWV .
B16.29 Wronght Copper and Copper Alloy Sol
Dmainage Fitings—DWY
2.3 C3A Swandards:#
B158.1 Cast Brass Solder Joints Drainage, Waste,
Fittings

3, Terminology

3.1 Defmitions:

3.1.1 tube, DWV, n—ssamless copper tube inte
sanitary drainage, waste, and vent piping and other nor
applicatlons and conforming to the particular dimen
wbe commonly known de sapper Stainage hrbe,

3.2 Defmitions of Termg Specific to This Standard.

3,21 capable af—the test need not be parforme
producer of the material, However, if subseqguant tectis
purchaser establishes that the mwaterial does not me
requirements, the material shall be subject to rejectio

4. Ordering Information

4.1 Include this information for contracts or purcha:
far products furnished to this specification,

* Arenal Book of ASTM Stonderds, Vol 14.02,
£ Anmual Book af ASTM Seanderde, Vol 0306,
7 Ansal Book of ASTM Standards, Vol 03,03,
* Anniuisd Book of ASTH Swidurde, Vil 03,08,
® Annual Book of ASTHI Stawiards, Vo 0101, ,
W Avallahle from Ameeisiy Soioty of Mrchanteat Biglnmom (AN
Inserantionnl Hoadquartess, Thron Park Ave., New York, NY 10016-5%
"' Avaijsbie from CSA, 178 Rexdals Bd,, Rexdale, ON, Caneda MS

*A Gummary of Chanpes section appesrs ot the end of thix standard,
Sanyright © AT iatdrationel, 100 Sety Hubor Dave, P8 S G700, Want Sanahehessan, P 16420-3008, Lntiesl Evite,
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TABLE 1 Stancfard Dimanlons, Weaights, and Toleranices for Dismater and Wall Thickniess
- All tolerances in this mble ars plus and mious exsapt where otherwiae noted,

Taleranch it Avrage

Gtandard DBINEDe e 4oy Digemeter,

wall m;uimu. In. {mrm}

Theqrotictl Walght,

Biz0, in. {mm) e Aot Tiwnes IR fiapm)
1.375 (34 4.0045 (0,035 0.040 {1.02) 0,003 (0.076) 0.650 {0.047)
1208 g: g; 0.002 {a@osn’ 0.042 (1.07) 0,003 (0.078) 0.500 (1.00)
2.426 (54.0) €.002 {0.051} 0.043 {1.07) 0.004 (0.10) 1.07 {1.59)
3,128 (Ti.4) 0.002 (0.051) DG £1.14) 0.004 {0,10) 1.88 (B.51)
4,435 (105) 0.002 (D051 0038 {1.47) £.007 {.18) 247 (2
EAES (130) 0.002 (0.051) 0.072 {1 83 0.008 {0.20) 443 (8.59)
8.125 {158) 0.002 (0051} 0.083 {2.11) 0.008 (2.20) .10 (.08
£.125 (208} +,002 {0.051) 0109 (277 0.01% (0.28) 108 (188}

-.004 {8.10)

E%AS'IM designation znd year of issue (for cxample,
-,gﬁumsiuna {Section 11 and Table 1),

; Total length, each size, and

“Whent product js purchased for agencies of the T1.5.
ot

'mmz following options are available and shall be speci-

the contract or purchess vrder when required:

Electromagnetic {eddy-current) teat (Section 9.2),

¢Hmatls wst (Section 9.3),

.Certification (Section X)),

2 et report (Section 21).

terial apd Manufacinre

aterials:

The material of mamrfactare shall be billets, bare, or
f the Copper UNS'* No. £12200 and shalt be of such

The tube shall be manufactored by such hot- or
king processes as to produce & homogeheous uniform
strueture in the finished product. The tbe shall be

wi to the finished size and wall thickness.

ical Composition
The material shall conform to the following require-
for UNS No. C12200: ‘

PHOL ot Alheer, % 80.9
Sphorous, o

0.018-0.040

preciude the presstee of other
the contract or pitchase order, and
pon by the manufacturer or supplier and the purchaser,
stl;nu be esteblished and analysis required for unnamed

Hper

 Tube shall be farmished
Hication B g0j .

M

otz Practiec E 527 fer cxplanation of Urified Numbeting System (UNE).

the H58 temper as defined in
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age outside dlamoter i the averge, at any o cmss soction, of the mesimum amd minmum measured dameters (LeUslly BT OF very Se [0 50° to aach

8. Mechanical Property Requirements Mechauical Property
ITETOENS
B.1 Tersile Strength:
8.1.1 The tubes shail have s minitmum tensile strength of 40

ksi {275 MPa) when tested in actordanes with Test Methods
EX. \

8.2 Rockwell Hardness:

2.1 The Rockwell hardness test, Tast Methods R 18, ic a
quick and convenient method of checking for general confor-
mity to the tensile strength requirement. For general informa-
tion apd mssistance in vesting, the approximafe minimmm
hardness value is 30 as measured on the 30-T spale,

9. Nondestrmctive Testing '

9.1 The tubes furnished shall be capuble of conforming with
the test requirements of any ove of the following tests,

9.2 Electromagnstic (Eddy-Current) Tost:

9.2.1 Each mbe up to and including 3%-in. (79 4-xrum)
ontside diameter ghell be subjected to sxemination and the
testing shall follow the procedurce of Practice B 243,

2.2.1.1 Tubes that do not actuste the signaling devics, after
it has been adjusted to detect discontinuities that womld he
unaconptable for this applieation, shall have et Tequirements
of this test. :

9.2.2 This test is not required unless specified in the contract
ot parchaae order,

9.3 Preumatic Test:

9.3.1 Each tube shall withstand 2 minimurn internal &ir

, pressure of 60 pat (400 kFa) for 5 s without leakage.

9.3.2 Thas test is not required unless specified in the contrmat
or putchase order.

10. Purchases for U8, Government Agencies

10.1 When specified in the contract or purchase order,
product purchased for agencies of the 118, Government shall

conform to the requirements stipulated i the Supplernentary
Requirements. '

11. Inmensions, Mass, and Permizaible Varlatlons

1LY General—For the purpose of determining conformance
with the dimensionel requitements giver in this specification,
any measuted value outside the specified limiting valnae for

sny dimension is subject to rejection t the option of the
purchaser,



11.2 Weight—Thecredcal weights for the pominal of sian-
dard dimensions given in Table 1 are for information only.
Actual weights will vary jo accordanoe with the dimensiona
tolerances given in the table.

11.3 Wil Thickness and Diameter Teleransss—Wall th:tck—
ness and dizmeter tolerances shall be in accopdance with Table
1

11.4 Roundness Tolerance—The difference between the
major and minor outside dismetets as determined st any one
cross section of the tube shall not exoced 134 %, expressed to
the nearest 0.001 in. (0.025 mm), of the outside diameter of the
tabe.

11.3 Lengths and Tolerances,

11.5,1 Standard Lewgth and Tolerances-The sthndaud
Iengthnfmamatmnlshnﬂbamﬁ(ﬁlﬂm) The length
tolerance shall be plus 1 in. (25 mm), mings 0 in.

11.5.2 Tubes supplicd in othex than standard lenpths and
tolaxanoas shatl be in accordance with requitements established
by agreement between the manufachirer or supplier and the
purchaser.

11.6 Sguarensss of Cut—The departues from equareness of
the end of any wbe shall not excesd D.016 infn. (D016
mmv'mm} of diameter.

12, Workmanship, ¥inish, and Appearance
12.1 The product shall be free of defects, but blemishes of

f setors that do not interfere with the intended application are
acceptable.

13. Sampling

13.1 Lot size, porton size, and selection of satnple pieces
shalt be ag follows:

13.1.1 Lot Sire—An inspeotion lot shall be 10 000 1bs (5000
kg) or fraction theteof.

13.1.2 Portton Sire—The number of piecss selected to be
representativa of the ot shall be as indicated in the following
schedule:

Number of Fieces in Lo HNumber of Pleces i ba Salectad
T % 850 1
a1 to 208 2
B0t g 400 a

13.2 Chemical Composition:
13.2.1 The sample shall be taken in approximately equal
" weight from cach portion piece selected in 13.1.2 and in
accotdance with Practice B 233, The mminimum weight of the
composite shail be 150 g.

13.2.2 Instead of sampling in sccordance with Practice
E 253, the manufacmurer shall have the option of sampling at
the time casting are poured er from the semifinished product

13.2.3 The mumbet of samples taken during the conrse of
manufecture shall be as follows:

13231 Whesn samples am talien af the tiroe the castings ate
poured, at lcast ome sample shall be taken for cach group of
castings poured simultanecusly from the same source of
roolten metal,

13.2.3.2 When semples are taken from the semifinished
product, & sample shail be taken to represent cach 10 GO0 thy
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(3000 kg) ot faction thereof, cxecpt fhat not moms 4
sample per piece shall be required. ;
1324 Whmmmummposiﬁmhmbmd ;

product by the manufacturer is not required.
13.3 Other Tosts: 4
13.3.1 Specimens for all other tasts shall be taken fro
of the sample pieces taken in 13.1.2. In the event oy
sample piece is requited, all specimens shall be taken foy
piece: selectad, E

14. Number of Tests and Retests j

14.1 Tesis:
14.1.1 Chemical Analysis-Composidon shalt be
mined as the average of teeults from at least two repl
determipations for cach specified element with g |
value. -

14.1.2 Tensile Strength—The test resits shall he mpartﬂ
the average of results obtained from two test specimens:
from each of the samples picoes sefected in 13.1.2 and »
speeimen must conform to specification requirements,

14.1.2.1 Tn the event only one picee was selected fo
both tedt specimens shalt be mken from the piece selecl@

14.2 Retests:

14.2.3 When rogquastad by the manufactorer or supphi
shall have the option to perform a retest when the tast
obtained by the purchaser fml to conform with the
specification requirement(s).

14.2.3 Retesting shail be a3 directed in this spe,ciﬁaaﬁ&
the initisl test except for the mumber of est apm:mm %
shall be twice that normally required for the test. Test ®
for all specimens shafl conform to the specification nﬁ
ment(s} m rercst apd failvme to comply shall be cause
Tejection.

%, Specimen Preparation f

151 Chemical Analysis: ;
15.1.1 Preparation of the analytical specimens MH
responsibility of the reporting Iaborataty.

st

15.2 Tenstle Texr:

15.2.1 The test specimen shall be ofthaﬁﬂlsectmﬂ‘i
tube and shell conform to the tequirements specified B
socrion Specimens for Pipe and Tube In Test Mathod?
unless the Limitatioans of the testing machine pmuludﬂltﬁ
of such specimens.

15.2.2 Test specimens wowdorming to Specimen N'?
Fig, 13, Tensioo Test Specimens for Larga<I¥ametcs
Products, of Test Methods E 8 shall be ned when 2 f.,;m
specimen cannot be tested,

T T,

16, Test Methods
16.} Chemical Composition: ‘
16.1.1 In case of dispuwe, chemical compmition
determined ag follows:
Elament mmmu%-ﬂ
Copper ' ES53
Phasphons E82 .z




1.2 Test method(s) vsed for the determipation of ele-
¢} required by contractual or purchase order agreements
i un agreed upon between the manufacturer or supplier

. The finished product shall conform with the mechani-

prties and otber requirements of this specification when

ks or exmhived in accordance with the following appropri-
i Tosthod of practice: ‘

Toat Test Method

ER -
matic Eection: 16.2.3
mnagnatc exemination Eraction E 243
Jeddy currert)

1.1 Whenever test results are vbtained frogn both fall-
o anid muchioed specimens and they differ, the test results
i the full-size spesiroens shall be uyed. \

5.2.1.2 Test resolts ate ot serously affected by vartations
speed of testing. A considerable range of testing speed s
aible; however, the mte of stressing to the yield strength
| not exeged 100 kal (600 MPadus Above the yleld
pih, the tovement per minute of the testing machine head
load shall not exceed 0.5 n.Ain., (12,7 mmimm) of gage
ipth {or distence berwaoen grips for full-section specimens),
71622 Electromagnedc (ddy-Current) Tess—Ench tube np
iand inchuling 3%-in. (79.4-mm) owside diameter; shail be
piected 0 an eddy-current test. Testing shall follow the
mcedures in Practice B 243, Tubes shall be passed through an
ily-current test unit adjusted to provide information on th
kiabiitty of the tube for the intended apphicstion,

*162.2.1 Either riotch depth or driflad hole standards shall be
.

() Noteh depth standands, ronnded to the nearest 0,001 in.,
ihﬂ be 22 % of the wal] thickness, The notch depth toleranee

hill be. +0,0005 1n. -
ﬂé Drilied holes shall be drilled radially through the wall
{2 gaftabls drill jig thet has a bushing to pnide the drill,
i being taken to avoid distortion of the fube while drilling,
¢ dismeter of the drilled hoke shall bs in accordance with the
2 and ghall riot vory by more than +0,001, ~£.000 in.

E‘he hiole diameter spocified.

Tuba Outside Blametor, i, Dﬂﬁ:,m H.;T;amm NUE;'E.,

-ﬁ Y to %, Ingl 0.025 T2

Over®y $a 1, Incl A0 68

H Ovir 10 1%, et 0058 g4

Chver 144 1o 198, Thel 0.042 ]

Qv 1% 10 1% Ingd dode 56

Over 13 1o 2, Ingl n.os2 o

Dlarmater of

Tubg orll
Custaitle CHamatst, mm Drumg‘ I:;Ioiea. miger

- B0 o 190, Iny ‘ 0.898 T3

= + Dwar 15,0 to 25, ingl 0708 B8

., . Cwero5i0ae 0.815 6d

Cwar 32 ta 49, inat 1.07 55

Qweit 38 1o 45, Inol 147 &8

Over 45 10 50, Innl 1328 u
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16222 Altoenetively, at the option of the manufasturer,
using speed msensitive eddy-current unirs thes are equipped to
select & fraction of the maximum Tmbalmecs signal, the
foflowing parcent mexirmum imbalance signale shall be used:

Btdard Tube Stza, in. Mﬂ%@ﬂmmu:lanm
Up to %, Ingt o
% to 2 et 0.3
Over 210 3, inod 0.4
Maximurm Bwreant imbatance
SENGART Tte Stem, mm  Voggiade
12 10 50, incé o2
Ovar B 1o 78, ingl oa

16.2.23 Tubes that do ot sotivate the signalling device of
the eddy.curront testar ehall be constdered rs eonforming to the
requirernents of this test. At the option of the manufacturar,
tubes with discontinoittes indicaed by the testing onit At mot
prebigited from being reemamined or sctomted to detormine
whether the discontinuities are cause for rejection. Signals that
are found ta have been caused by minor mechanical damage,
ucl, or meigtare shall not be cause for rejection of the tubes
provided the tube dimensions ure stl] within prescribed lirnits
and the tubw 18 suitable for its intended application.

16.2.3 Preumatic Test:

16.2.3.1 The test method ghall permit 2asy visual detection
of leakage, such as having the wbe under water ¢r by the
pressure differential method, :

17. Significance of Numerical Limits

17.1 For the purpose of detetminivg compliance with the
specified limits for requirements of the properties lisisd in the
following table, an observed value or a caleulated valus shall
be rounded as indicated in accordance with the rounding
method of Practice E 29:

oy Tt e
Chemieal comprsitian hareat unit in the last fgit-hand pisce of
Haminggs figitres of the apeciin okt
Tenslle strangih Marost ki (5 MPa)

18, Inspection

18.1 The mamifacmrer, or supplier, shall inspeet and rmake
test neceasary to verify the product fumished comforms to
specification requirements,

18.2 Source inspection of the produet by the purchaser shall
be agreed upon between the manufacturer, e supplier, and the
purchaser as psrt of the purchase order. In such cage, the natore
of the facifitics neadad to satisfy the inspector representing the
Purchaser that the product ie being furnisked i accordance
with the specification shall be inchuded jn the egrecment. All
tests and the inspection shall be conducted 50 a5 not to interfore
unnecesgatily with the operations of the worke.

18.3 By mwtval agresmnent, the manufacturer, or supplier,
has til'm opon of conducting the fnal Inspection simoulta-
ueously. :

19. Rejection and Rebearing
191 Refecition:



192.1.1 Prodpot that fails to confoetn to the tequirements f
the product specification when bnspected or tested by the
purcheser, or purchaser's agent, is subject to rejection at the
. option of the purchaser,

19,1.2 Rajaction shall be zepetted to the menufacturer or
supplier propaptly and in writing.

19.1.3 When requested by the manufacturer or suppler, 3
mheaning shall be grantad.

19.2 Rehéaring:

19.2.1 As a result of product rejection, the mamsfacturer or
supplier bas the option to make clalm for retest to be condusted
by the manufactuinr of supplier and the purchuser. Samples of
the rejected product shell b taken in accordance with the
product specification and tested by both parties as directed {n
the product epacification, or, alternatively. vpon agreement by
both parties, an independent laboratety shall be sclected for the
tests naing the test methods prescribed in the product specifi-
catio.

20. Certification

20,1 When specified In the contract or purchase order, the
purchiases shall bs fwrmished certification that samples repre-
senting each lot have been cither tested or inspecied as directed
in this specification and the requiremenis bave heen met.

21, Test Report (Mill)

21,1 When specified in the contract or purchase order, 2
teport of the test resnlts shall be furnished.

SUFPLEMENTARY REQUIREMENTS

Tha following supplementary requirerents shall 2pply only when specified by the putchager i the |
imuity, contrace, or order, for ageacies of the 1.5, Govornment,

S51. Referenced Doctuments

51.1 Th= following docutneris of the Izzue in effect on date
of material purchase Form a part of this specification to the
extent referenced herein:

81.1.% Federal Standards:1?

Ped. Std No. (02 Preservation, Packaging and Packing
Levels

Fed. Std. No. 123 hadang for Shipment (Clvil Agencies)

Fed. 8td. No. 185 Identification Marking of Copper and
Copper-Base Alloy Mill Prodacts

S1.1.2 Mikitary Standard:?

MIL-8YD-129 Marking for Shipment and Storage

51.1.3 Mikitary Specification:®

MH C.3993 Packaging of Copper and Coppr-Base Alloy
M3l Products

82. Ounality Assurance

52.1 Respanﬂ'bimy Jor Inspection:
52.1.1 Unless otherwise specified in the contract or pur-
chage order, the manufactarer ¢ responsible for the perfor-

' Available from Standurdieation Docaanty Ot Doak, Bldy. ¢ Sacticn D,
FO0 Rabbivin Ao, Philedelshia, PA 19171.5088, ATTN: NFODS.

&y © 306 - 02

22, Product Marking

22.1 The name or tademark of the manufactner g;§
‘TWWV" ghall he permanently ineised on each leng,
itnervals not, greater than 1% ft (0457 m). WV wbe g fiy
identifiad throvghout its length by a contimzons yellow cg
marldng not less than 34s it (4.76 ) in height, including.'
lepend repeated at intervals not greater than 2 2 (0914 m) 13
lagend includes “DWY," the name or trademark of both, of
raanufactarer, and the country of arigin. The meoufacturer L
the option to include otber mformation. B

23. Packaging and Package Marking

23.1 Packaging—The material shall be separated by 5
composition, and temper, and prepared for shipmett in su
manner 58 0 ensure acceptance by common carrier
transportation and to afford protection from the normal harg
of transportation,

232 Packape Marking—Each shipping vnit shall be
marked with the purchase order nofnber, metal or a
degignation, temper, size, total length or piece connt or b
and name of supplier. The specification number shall be gho
when specified

24, Keywords

24.1 druinage tobe, sanitary tube; seanlest copper
vent tube; wasie tube

mance: of all inspection and tost requirements specified. E
an otherwise specified in the contract or purchase ond

marufacturer haa the opiion 0 wse his own or any O
suitable facilitiea for the performance of the inspection aod

pecform any of the inspections or tests set forth wheo
migpections and tests are desrtied nesassary to asoure th
materisl conforms to prescribed requirements,

53, Identification Marking

33.1 All material shall be properly marked for identifc
in accordance with Fad. Std. No. 185 except that the
specification aumber and the allay pomber ghell ba ue

84, Preparation for Delivery

54.1 Preservation, Packaging, Packing:

54.1.1 Military Agencies—The raatetial shall be vep
by size, composition, grade, or class end shall be prese
packaged, Lovel A or C, packed, Lovel A, B, or C a5 &
in the contract of purchase order, in aceerdance
requirements of MIL-C-3003,



7 Civil Agencies—The requirements of Fed, 5td. No.
w1 be referenced for definitions of the various levels of
ng protection,

2 Marking: .

2.1 Military Agencies—In addition to any special mark-
sapited by the contract or purchase order, marking for
pent shalt be in accordance with FIL-STD-129.

4 The 3T univ for strength properties now ghown is jn
dunce with the Intemational System of Units (5I). The
ved 5 umit for force is the pewtnn (N), which is defimed as
tforee which when applied 1o a body baving 2 mass of one
ogram gives it an scceloration of obe metre per second

(¥ =kgm/s"). The derived ST unit for pressure or

that tay impact the nse of this standard.

Al

bindified to replace nonmundatory langtiags with mandatory

ammmmmmmaswmmm
ecinsioal convhiies

{wwnBatm.ong).
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siancary may be obialaed by
SAVICAREIRIm.ONG (@emRlil; or Swough the ASTA wubsia

$4.2.2 Ciwil Agenciss—In addition to any spectal mariing
required by the contract or purchase order, merking for
shipment shall be in accordance with Fed, Std. No. 123.

APFENDIX
(Nonmandstory Taformation)
X1. METRIC EQUIVALENTS

stress i the newton per squase metre (N/m?), which has bech
wamed the, pascal (Pa) by the General Confercaice on Weights
and Measures, Since 1 kei = 6 894 757 Pa, the retic equiva-

lents are expressed as megapascal (MPg), which is the same as
Mn/m® and Nfmm®.

SUMMARY OF CHANGES
Committee BOY hag {dentified the location of salocted changes 1o this standard since the last issue (B 306 — 99)

Joctions 3.2.1 13.2.2, 162.1.2, and 221 hawz beer language,

reapecting I Valchy of BNy PRI righls RRBSHIC T DONYSIR Wi Sy i momiiancd
bmmiation of the watlty of arry 2uch patent cights, and the risk

et reviged, eittier ranpproved orwildsman, Your comments gre fnmawwmrmmmmmmmwmmmwmm
. Your commaenty wilf recelvé ooref] congiderstion at & mesting of the

witich mﬁm“mmmt he fonived & eir hearkig
X you'may altend. i vou YO oexvsTienis hive nod &l abauig
mhmmmmmmmmmammarmmsmbm o

: Thi wtancar s copyriahine by ASTY ilamatona) 106 Basr Herbor Drive, P43 o G706, West Gonshohogken, FA 1
mummmmmnfmwmmmmwm
o adcuss o af ATO-BIDIRAR (Ahore), M10.H8D Gz (), or
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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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