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" SUPERSEDING
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BRASS, LEADED AND NONLEADED: ROD, SHAPES,
FORGINGS, AND FLAT PRODUCTS WITH
FINISHED EDGES (BAR AND STRIP)

This specification was approved by the Commissioner,

Federal Supply Service, Ceneral Services Administra-
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1. SCOPE AND CLASSIFICATICN

1.1 Scope. This specification covers alloys {composition) of brass rod,
shapes, forgings, and flat products with finished edges {bar and strip) used
for general fabricating purposes (see 6.1) but does not include strip or bar
furnished with slit, sheared, sawed, or machined edges (see 6.6).

1.2 agsification

1.2.1 Alloys (composition orms, and tempers. The material covered by
this specification shall be furnished in the following alloys (composition)
forms, and tempers, as specified (see 6.2):

Alloys (composition}:

i, 11
Copper alloy numbers

230
240
260
268
342
353
360
377

Composition 11
FSC 9530, 9535, 9540, FORG
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Forms:
Rod
Shapes
Forgings .
Flat products with finished edges (ber and strip)

Tempers:

Bar and rod:
As~extruded
Sof't
Half-hard
Hard (copper slloy pumbers 260, 268, end 360 only)

Strip:

Annealed
Quarter-hard
Helf-hard
Hard
Extra-hard -
Spring
Extre-spring

Forgings:
As-forged

Shapes:
As-extruded
Soft
Drawn

Alloy number 260 mey be. furnished in lieu of elloy number 268 at the option
of the supplier. When temper ig not specified, ro¢ end flat products shall
be furnished in the half-hard temper,

2. APPLICAHLE DOCUMENTS

2.1 The following documents, of the ispues in effect on the date of
fnvitation for bidas or request {or proposal, fortm a part of this specification
to the extent specified herein:

Federal Standardg:

Fed, Std. No. 123 - Marking for Domestic Shipment (Civil Agenclee).

Fed, Std. No., 146 - Tolerances for Copper and Copper-Base Alloy Mill
Products.

Fed, Test Method 'Std, No, 151 - Metals; Test Methods,

Fed, Std. No. 185 - Identification Marking of Copper and Copper Base
Alloy Mill Products.

(Activities outside the Federal Government msy obtain copies of Federal
Specifications, Standards, and Handbooks as outlined under Generel Information
in the Index of Federel Specifications end Standards and at the prices
indicated in the Index, The Index, which inciudes cumlative monthly
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supplenants as issued, is for sals on & subscription basis by ths Superin-

tandent of Documents, U.S. Goverment Printing Office, Washington, DG 20402,

(Single copies of this specification and other Federel Specifications
required by activities outside the Federal Govermment for bidding purposes
are avallable without charge from Businsse Service Centers at the General
Sarvices Administretion Regional Offices in Boston, New York, Washington, DC,
Atlanta, Chicago, Kansas City, MO, Fort Worth, Denver, San Francisco, Loa
Angeles, and Seattle, WA. '

(Federal Government activities may obtain copies of Federsal Specificatlons,
Standards, end Handbooks end the Index of Federal Specifications end Sterdards
from egtablished distribution points in their agencies.)

Militery Specification:
MIL-C-993 - Copper and Copper Base Alloy Mill Froducts, Packaging of.

MWlditery Standerds:

MIL-STD-105 - Sampling Procedures and Tables for Inspection by
Attributes.
MIL-STD-129 - Marking for Shipment and Storage.

{Coples of Militsry Specifications and Standards required by euppliers’
in connection with specific procurement functions should be obteined from
the procuring activity or as directed by the contracting Officer.)

2,2 QOther publications. The following documenis form a part of this
specification to the extent specified herein., Unless a specific issue is
identified, the ssue in effect on dete of invitation for bids or request for

proposal shall apply. :
sti d Ma jals Standards:

B 154 - Mercurous Nitrate Tesi for Copper and Copper Alloys,

EB8 - Tension Testing of Metsllic Materials,

E 18 Rockwell Hardness and Rockwell Superficiel Hardness of
Metsllic Materiels,

E.112 - Estimating the Average Grain Size of Metels.

(Application for copies should be addressed to the American Society for
Testing and Materials, 1916 Race Street, Pniladelphia, Pennsylvania 10103.)

{Technical society and technical associaﬁion specifications end stisndards
are generally available for reference from Yibraries. They are alsc Jis-
tributed emong technical groups and using Federsl agencies.)

3. REQIREMENTS
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3.1 Manufscture. Materisl covered by this specification shall be manu-
rfactured by such hot or cold working followed by such annealing as may be
required to meet the requirements of this specification. When specified (see
6.2), soft material shall be finish annealed,

3.2 Unless otherwise specified (see 6.2), material shall be furnished in
siralght lengths,

3.3 Chemical composition. The meterial shall conform to the chemical
requirements specified in table I. Y,

TAHLE I. Chemical composition, percent~

Copper ulloy No. : ] ’ Total
or Copper Lead Iron other 2inc
~Somosition glements
230 8,.0 to 86.0 0.05 0.05 0.15 Rem,
240 8.5 w0 81.5,, 05 .as 15 Rem.
260 68.5 to .55 | .07 .05 15 Rem.
268 64.0 to 68.% A5 .05 A2 Rem,
X2 62.5 10 66,5 1.5 to 2.5 .10 .50 Rem,
353 59.0 to 64.5 1.3 10 2.3 .10 .50 Rem,
360 60,0 to 63.0 2.5 to 3.7 .35 .50 Rem,
377 58.0 to 62.0 1.5 t0 2.5 .30 .50 Rem.
1Y &/ 58.5 10 71.5 3.73/2 .50 .50 Rem
bV ¥imum, unless shown 8s a range.
) . B
f the presence of bismth is suspected durlng analysis, further snalysis -
shall be made and if bismth is found in ezces of 0.006 percent, the

lot shall be rejected.

Y'1he fnllowing copper alloy numbers are applicable: 260, 262, 268, 270,
712, 27, 260, 330, 331, 332, 335, X0, X2, 34, M5, 37, X8, 30,.
353, 356, 360, 370, 462, 464, 465, 466, 467, 482, 48B5.

A/Nickel - 1 0 percent maximm; tin - 1.5 Dercent mximm

2/¥nen npeclfled (see 6.2), lead - 0,50 perceat minimun.

3.3.1 Amalysis shgll.be made regulariy only for the elements specifically
mentioned in table I, 1If, however, the presence of other elements is sus-
pected or indicated in the course of routine analysis, further analysis shell
be made to determine that the total of other elements is not in excess of the
limits specified,

3.4 Mechagleal properties.
3.4.] Tenzile-pronerties,

3.4,1.1 Shapee apd forgings., Shepes and forgings shell meet the tensile
properties as specified {see 6.2),

3.4.1.2 Eqd..md_ﬂnish:d.m:. Rod and finished edge bar of copper

el1lovy numhans 26N %0 an ahall nanfarm 4o thae tanedla nuanantiae arnasdi_
e WY RFLALIG O W' f_UU, ﬂlU ldRdd WUIILM VAL W Lok T \vl‘.’llﬂl-l.E yll—lyﬁl AaTO DPC\-L-

fied in tables Il mnd III, Unless otherwise specified (see 6.2), there shall
be no tensile requirements for copper alloy number 377 and conposition 11,
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TAELE II, Tensile properties, rod, copper,
elloy nmuobers 260, 268, snd 360

Specified dian- Flongation
eter, thickness, Tensile Yield in 4 x diam.
Copper Temper or dlatance strength, | strength or thicknggs,
Alloy between parellel | oinimum, min@mum;if minimumsﬁs
Rumber faces, Inches k.s.1, k.s.1. Pereent
260, 268| Soft All siges 42 —— 0
Half-hard | Up to 1/2, iocd. 57 — 15
Over 1/2.t0 1, 55 ——— 20
inecl.
Over 1 to 2, 50 ———— 25
incl.
Over 2 45 —— 30
260 1Hard Up to 1/4, inel. 80 — 8
Over 1/4 to 1/2, 70 — 10
inel.
268 |Hard Up to 1/4, incl. 80 —— 10
Over 1/4 10 1/2, 7o —— 12
inel.
360 |Soft & se-| Up to 1, incl. 48 20 15
extruded | Over 1 to 2, &k, 18 20
inel.
: Over 2 40 15 251/
Half-hard { Up to 1/2, inel, 57 4 25 7
: Over 1/2 to 1, 55 25 10
inel.
Over 1 to 2, 50 20 15
inel.
Over 2 to 4, incl| 45 15 20
Over 4 40 15 20
Hard 1/8 to 3/16, 80 43 e
inel.
Over 3/16 to 1/2, 70 35 4
inel.
Over 1/2 to 3/4, 65 30 6
inel.
1/ termined at 0,5 percent extension under losd.

In any case, s minimum gage length of 1 inch shall be used.

/For materisl furnished in coils,

- W B

the elongation shall be 4 perceni, min.

A/If specified for thread rolling applications, the minimum tensile sirength
shall be 52 k.s.i.
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TARLE II]. ‘Tensile properties, finiched edge bar,
‘copper alloy numbers 260, 268, and 360
Specified
thickness Elongation
or distance Tensile | Yield ing x .
Temper between Specified strength,| stre thicknegs,
parallel width, pin., | min., min,
faces, inches inches k.s.i, k.s.i. percent
Soft & es-{ Up to 1, incl.{ Up to &, incl, 4d, 12 20
extruded Over 1 Up to 6, inel, 40 15 25
Half-hard | Up to 1/2, Up to 1, inel, 50 2% 10
inel. Over 1 o 6, FAr 17 15
incl.
Over 1/2 to | Up o 2, tnel. 45 17 208
2, incl. Over 2 to 6, 40 15 20
inel,
Over 2 Over 2 to 4, 40 1% 20
incl, ’

i//’)el.ermined et 0,5 percent extensicn under load, :
?l-/[n any case, 8 minimum gere length of 1 irch shall be used,
For copper alloy number 360, 1% percent minimum elongation,

2.4.1.2 rlpished edge strip.

rinished cope sirip of copper alloy

rumbers 230, 240, 260, 26F, 342, and 353 chall conform 1o the tensile

properties speciried in table IV.

there chall be ne tensile requirements for composition 11.

Unless otherwise specified (see 6.2},
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TABLE IV. Tenslle properties, finished edge strip

Copper Tensile strength,
alloy No. Temper k.s.1i.
230 Quarter-hard &, o 54
Halr-hard 51 to 61
Haxrd 63 to 72
240 Quarter-hard 48 to 58
Half-hard 55 to 63
Hard 68 to 77
260 Quaria-n-hard 49 to A
flalf-lunl L Y4
Hard 71 W €l
Extra-hard 83 to 92
Spring 91 to 100
Extra-spring 95 to 104
268 Quarter-hard 9 tc B
Hal{-hard 55 to 65
Hard 68 to 78
Extra- hard 9 to 8
Spring 86 to 95
Extre~spring 90 to 99
42, 393 Querter-hard 49 10 59
Half--hard 55 to 65
Hard 68 to 78
Extra=-hard < to 89

edge strip or copper alloy numbers 260 and 268 over 0 020inch in thickness
in the annealed tempers indicated shall meet the hardness requirements '

specified in table V.
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TAELE V, Hardness requirementis for copper alloy
numbers 260 and 268 finished edge strip.
Annesled temper, Rockwell hardness
wominel grain -
nloa % Cimant{aialt WLT
Bi“’ III-o ] Uuyﬁll&"l-“i- &
0.129 50 to 62 21 max.
00 52 to 67 3 0 27
050 6l to 73 20 o 35
035 65 w0 % 25 o 38
025 67 0 '™ 27 w0 42
015 72 to 85 33 to 50

3.4.2.2 Copper alloy pumber 360, rolled tempers. Copper alloy number 360
rod and finished edge bar shall meet the hardness requirements specified in
tables VI and VII. The Rockwell hardness tests, as fer as they are pre-
seribed, shall be the b,asis for acceptance, unless agreement cannot be
reached. In such cases, final acceptance or rejection shall de decided by

the tensile requirements.

TABLE VI, Hardoess requirements_[or copper
' alloy number 360 rod.

Didmeter or distance Rockwell B hardnesse
beiween parallel
Temper 1 surfaces, docheg | Rounds | Hexagons snd ociegons
Sof't 1/2 and over 10-45 1045
Half-hard 1/2 to 1, i.ncl.'y 60- 80 55-80
Over 1 to 2, ipel. 55-75 4570
Over 2 to 3, incl. 45-00 4L0-65
Over 3 to 4, inel, LO-65 3560
Over 4 25 min, 25 min,

-V Values have not been established for diameters or widths less -than 1/2 inch.

J/AS ue‘r.ermmeo on ihe cross-section maw beiween surlace end cenier.
If gpecified for thread rolling applications, the Hockwell B hardness shall

be 55-75.
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TABLE VII. Maprdness requirements for copper Y
ulloy number 360 t'inished cdge bar.

Jemper ¢ Thickness, ioches . Width. inches W
Sof't 1/2 and over 1/2 and over 10- 35
Half-hard 1/2 and under Over 1/2 to 1, 1inel, 45 - 75

1/2 and under Over 1 to 6, incl, 35 -0

Over 1/2 t0 2, incl, | 1/2 to 2, incl. 40 -.70

Over 1/2 to 2, inecl., | Over 2 to 6, incl.’ 3%5-7

Over 2 Over 2 to 4, incl. 3%-7

&/ Vulues have not been established for widths less than 1/2 inch.
2/As determined on the cross-section midway between surface and center.

3.4.2.3 gompositjon 11. Rod 1/4 inch and over and flat products with
finished edpes (bar and strip) over 0.030 inch in thickness shall meet the

hardness requirements specified in table VIII.

TABELE VIII. Hardoess requirements
for composition 11

Form, Lemper, and sign Rockwell hardness
Rod round:
All sizes, helf<herge———=—ececemaoo—j B6O - B0

Finished edge bar snd rod, hexagonal,
rectangular, square, octagonsl, etc,,

half-hsrd s

Up to 1 inch, inclusive B50 - BRO
(wer 1 inch- B0 - B70
Forgings BL0 - B8O
Finished edge strip:

Annealed F50 - F87
Quarter-hard y B,0 - B6S
Half{=hard- s | B57 - B77
Hard——=ew- 1 B76 - BEE
fx tre-hard B83 - Bl
Spring B87 - P93
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3.5 Graln cize requirements.

3.5.1 Soft femper. When specified (see 6.2), rod and finished edge bar
of copper alloy numbers 260 and 268 in the soft teoper shall conform to the

¢rein-size requirements specified in table IX,

TAHLE IX, Permissible variations in grain
size for copper alloy numbers 260

and 208, soft temper

' Permissible variation in
Ordered grain average grain sige, mm,
size, mm,
| Minimum Max i mum
0.070 0.035 0.150
025 - & .0%0

J'/Although no minimum grain size is required,
this materisl shall be fully recrystallized.

10
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3.5.2 Aopealed temper. When specified {see 6.2}, finished edge strip of
copper alloy numbers 230, 240, 260, 268, 3,2, end 353 in the snnerled temper
shall conform to the requirements specified in table X.

TARLE X. Permissible variations in grain
size for anneajied brass

Permissible variestion
Copper Ordered in average grain
alloy grain size, sive, mm,
nucber mm.
Minimum| Maximm
230 0.070 0.050 0.100
.50 .035 070
035 .025 .050
025 015 Q935
015 | L/ .025
240 0.070 0.050 C.120
.050 .035 070
035 025 050
025 .Gﬁ .Q35
015 025
260, 268 0.120 0.070 0.150
070 050 120
050 .035 070
035 025 .050
.025 .OB .035
015 025
32, 353 0.0% 0.050 0.100
.050 .035 070
.035 025 .050
.025 L0L5 .035

U.ut.hough no minimum grein size 1s required,
this material must be fully recrystallized.

3.6 Internal stregses. When specified (see 6.2), the products in tempers
other thesn sof't, snnealed, as-extruded, or as-forged shall withstand without

cracking the mercurous-nitrete test (see 4.6.5),

3.7 D2imensional tolerances.

11
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%1 Foroinea a1l (‘nv-ﬂlnne ehell conform to the ize and shane =g

HaFas =) . fAas Ve BNRY WARAAL WLl Wa W ww et p e

specified (see 6,2), When dimensional tolerences are not .ncluded in the
contract or order, open,die forgings shell not vary from the specified
dimensions by more than plus and minus 3/32 inch on smooth forgings, or plus
and minus 1/32 inch on rough machined forgings. .

3.7.2 QDtiher forms. 'The following references of Fed, Std. No., 146 shall

8pply:
T Form apd dimension Beference
i. Flat products with I"inished edges
(bar, end strip): ‘

Thickness 2a(1)
width 2a(2)
Length 2a(3)
Schedule of lengths 28(4)
Straightness 2a(%)
Standard edge contours 2a(6)

2. Bar snd rod, ss-extruded: .
Diamelter or thickness . 5a(l1)
Straighthess and length sa{2)

3. -Rod, cold drawn:
Diamwe ter lla(l_)-l/
Length 1la(2)
Straightness . 1la(s)

4, Rod, hot rolled:
Diemeter 13a(l)
Length end stralyghiness 13a(2)

». Shspes, drawn 15

6, Shapes, soft and as-extruded 16

1/vhen hexapons are ordered for the manufecture of

nuts and bolts, tolerances shall be all minus
couble the specified values,
3.t ldentificaiion marking. When specified (see 6.2), product identifica-
tion marklng shall be in accordunce with Fed. Std, No, 185 (see 6.3).
3.9 Norkmagship. Msierisl shall be ualform in quality and tempev, clean,

sound, smooth, end free from foreign material, pipes, slivers, laps, cracks
srams, scale, burrs, buckles, damaged ends or edges, and other defecis wh:l.ch,
duc to their nature, degree, or extent detrimentally affect the service-
ability fer the intended parts. Materiel shall be commercially siralght or
flat unleas coils or rolls are specifically specified {see &.2).
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4. QUALITY ASSURANCE PROVISIONS

4.1 BRegpopeibiliiv for inspection. Unless otherwise specified in the
contract or purchase order, the supplier 1s responsible for the performance
of all inspectifon requirements as specified herein., Except as otherwise
specified in the contract or order, the supplier may use his own or any
other facilities suitable for the performance of the inspection requirements
specified herein, unless disapproved by the Government., The Governmeat re~
serves the right to perform any of the inspections set forth in the specifica~
tion where such inspections are deemed necessary to assure that supplies and
services conform to prescribed requirements.

4.2 lot. Unless otherwise gpecified (see 6.2), a lot shall consist of
material of the same alloy, form, temper, and size submitted for inspection
at one time consisting of:

a. 10,000 pounde or fraction thereof or

b. the mixture of two or more furnace charges or crucible melts welghing
not more than 70,000 pounde inte & single ladle or holding furnece
used to pour one or more ingots at the same time,

4.3 Sammiins. Samples for the purpose of tesis prescribed in thisg
specification shall be selected in e manner as to correctly represent the
material rfurnished and avold needless destruction of finished material when
samples representative of the materiel are available from other sources.

4.3.1 ¥or chemice) apalveis., The number of samples specified in table XI
shall be selected from different pleces in each lot, The selected pleces
shall be used to prepare samples for analysis in accordance with method 111
or 112 of Fed. Test Method Std, No. 151,

TABLE XI. Semples for chemlcal analysis,

Founds of material Rumber o
in Jot

Up to 2500, incl,

2501 to 5000, incl.
5001 to 7500, incl.
7501 to 10,000, incl.
10,001 to 70,000 incl.

= B
N

/1e the number of originsl bars, billets, or cakes from
" which the materisl is processed is less than the
number of samples, not more than one sample need be’
. taken from each plece.
2/See 4.2b,

13
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4.3.2 For tenslon test. Unless otherwise specifjgd (see 6.2), two tenslon-
test specimens shall be ‘taken from each lot and each shall be selected from a
different plece unless the lot consists of one piece in which cese one test
specimen shall be sufficient. If the lot is 2500 pounds or less, culy one
tension test specimen 15 reguired.

4.3.3 For bardoess end graja size. Unless otherwise specified (see 6.2),
8t least four sample pleces shall be selected from sach lot for the test
gpecified in 4.5.3.3 and 4.5.3.4 unless the lot i represented by less than
four pleces, Not more then one sample shall be taken from the game plece.

4.3.4 m_mmmn;nim_tgﬁj ¥hen mereurous-oitrate test is speci-
fied in the contract or order, one test specimen shell be selected from each
lot.

4.3.5 Xor vigyal end dimepgional exeminsiiog.

4.3.5.1 Pleces yelphing oyer 150 pounds. Each plece shall be exsmined.

4.3.5.2 wwmﬂim. From each lot of material
with pleces welghing 150 pounds or less, s representative sasple shall be
selected in sccordance with MIL-STD-105, inspection level II with an
scceptable qual?ty level {AQL) of 1.5 percent defective., The samples
sclected for dimensionsl examination may be the same as those selected for
visual examinstion, but shell be evalusted sepsretely.

4.3.5.3 When material is furnished in rolls or on reels or bucks, the
sample lor examination shall be taken from within 10 feet of the outer end.
If the sample selected is rejected due to handling marks, an edditional 20
feet shall be used for re-exsmination,

4.3.5.4 When material is, as straightened; from colls, rolls, reels or
bucks the sample for examination shell be taken from within 10 feet of the
sturting end of emch coil, roll, reel or buck, If the sample selected is
re Jected due to handling marks an additionel 20 feet of eech coil, roll, reel

e b ia. Vs mbmY Y an am [P Y O gy
QI LUCHA aimll UE Ubey LUI re-cnuu:uu.ut .
| 4
4.4 Examination.

4.4.1 Yisual apd difensionsl. Pleces selected in mccordance with 4.3.5

shall be vigually exemined to determine complisnce with the requirements for
fdentification marking (see 3.8) snd workmanship (see 3.9) and shall be
measured for compliance with the dimensional requirements (see 3.7).

4.4.1.1 W Streighthesa shall be determined by placing the
piece or sample:unit on e level surface that the arc or departure from
straightness 1s ho uantal The maxlgum depth of arc shall be measured to
the nesrest 1/32 inch b;f means of a straight edge and & steel scale.

L.4.2 MM_MM Examination of the packing and warking
f'or shipment shall be made for coni'ormance to the requirements of section 5.

14
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4.5 Jest speecimens.
4.5.1 Tepsion tests.

4.5.1.1 Tenslon test specimens for rod and flat products shall be tested
in full size when practicable, and the elongation measured in a gage length
af four times the diameter of round specimens and of four times the minimum
distance across flats of specimens other than round except the gage length
shall be not less than 1 inch. When a machined specimen becomes necessary,
enocugh metal may be removed from the gage section to meet the limitations of
the testing machine, or the specimens may be machined to the form and dimen-
gions in accordance with the standard round tension test specimen of ASIM E 8,
When this specimen is used, the elongation shall be measured in a gage length
of 2 inches,

4,5.1.1.1 For bar and rod 1-1/2 inches or less in diameter or minimum thick-
ness, the axis of the test specimen shall coincide with the central axis of
the piece. For bar and rod over 1-1/2 inchea in diameter or minimum thick-
ness, when a machined specimen is used, the axis shall be located midway
between the center and the surface of the piece. The longitudinal axis of
the tension specimen shall be parallel to the direction of rolling or drawing.

4.5.1.,2 For finished edge strip, the test specimen may be machined to the
form and dimensions of the standard rectangular tension test specimen of ASTM
E 8. The longitudinal axis of the specimen shall be parallel to the direction
of rolling, drawing, or extruding.

4.5:1.3 Tension test specimens for forgings and shapes shall be as
specified (see 6.2).

4.5.2 Mercuroup-nitrate test. Where practical, the test specimen shall
be the full cross-section of the material and at least 6 inches in length,

For large material, & specimen the full thickness of the material and at
least 1 inch wide may be used., Sawed edges may be machined or filed, but no
annealing, bending, springing, polishing, or other preparation of the test
specimen shall be permitted.

4.6 Test procedures.

4.6.1 Chemicgl anglysis. The samples selected in accordance with 4.3.1
shall be analyzed by the wet chemical method in accordance with method 111
of Fed. Test Method Std. No. 151 or the spectrochemicael method in accordance
with method 112 of Fed. Test Method Std. No. 151 to determine conformance
with 3.3. A single anslysis of a composite sample may be made. In case of
dispute, anslysis by the wet method (method 111} ghall be the basis for
acceptance.

15
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4.06.2 Tension tests. Specimens from samples selected in accordance with
4.3.2 shall be tested in accordance with ASTM E 8. The yield strength shall
be determined by the extension under load method in accordance with ASTM E 8,
The limiting extension shall be 0.005 inch per inch for all specified yileld
strength values,

4.6.3 Hardness tests. The hardness of specimens selected in accordance
with 4.3.3 shall be determined in accordance with ASTM E 18. Readings shall
be taken on an outside surface (not cross-section},

4.6.4 Grain gizg reguirements. Grain size of specimens selected in
accordance with 4.3.3 shall be determined in accordance with ASTM E 112,

4.6.5 ME;éuxgus—gij;gtg tests. When required (see 3.6), gpecimens
selected in accordance with 4.3.4 shall be tested in accordance with ASTM

B 154.

4.7 Rejection,.

4,7.1 Examination defects. Any sample unit having one or more defects
shall be rejected. If the number of nonconforming sample units in the sample
exceeds the acceptance number specified in 4.3.5.2 for that sample size,
the entire lot shall be rejected subject to the provisions of the section on
"Acceptance and Rejection" of MII~STD-105,

4.7.2 Test failures. A lot shall be rejected for failure to meet any of

the test requirements when tested in accordance with 4.6, subject to the pro-

Af tha =2
Ul i@ OCL wilUil U/

viaton
VL nUil

T rtinrn Aan NRaiantinn and Ratooetel A Fad Toact Mathnd St+4
L LT ] i B9t -y ‘JC\I VAW LL CLLAL AV U AT RS L L& LWt g v e A O NI LALANS W Lol TV
No. 151.

5. PREPARATION FOR DELIVERY
5.1 Packing (see 6.2),

5.1.1 Levels A and B. The material shall be packed in accordance with
MIL-C-3993.

5.1.2 Level C. The products shall be separated by size, alloy, form,
and temper and packed in accordance with the manufacturer's standard practice
into containers of a type and size commonly used for the purpose, in such a
manner as to insure acceptance by carrier for transportation at the lowest
rate applicable and to afford maximum protection from normal hazards of
transportation,

5.2 Marking (see 6.2 and 6.3).
5.2.1 Civil agencies. In addition to markings required by the contract

or order, shipping containers shall be marked in accordance with Fed. Std.
Ne. 123,

16
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5.2.2 Military agencies. In addition to markings required by the contract
or order, shipping containers shall be marked in accordance with MIL-STD-129.

6. NOTES
6.1 Intended use.

6.1.1 Copper alloy number 230 (red brass, 85 percent) is easily cold- _
worked, and is used in manufacturing processes which require drawing, forming,
and bending.

various ura.w.r.ug and forming
hose and bellows.

)

6.1.2 Copper alloy number 240 (low brass, 80 percent) is suitable for
erations. 1 1

It iu used in makl"" flexible metsl

6.1.3 Copper alloy number 260 (cartridge brass, 70 percent) is easily
cold-worked, and is used in the manufacture of items which require progressive
machine operations, and in deep drawing and spinning applications. Copper
alloy number 260 in its overall characteristics for general application is
equal to or even superior to copper alloy number 268, :

6.1.4 Copper alloy number 268 (yellow brass) is & common high brass. It

is malleable and suitable for a number of drawing, forming, stamping, and
bending operations.

(-'P

6.1.5 Copper alloy numbers 342 and 353 (high leaded brass) are used for
gears ich require machining. They
are

P N = e L A Y . P I P L P
1d wheels, and in manufactured articles

a
not generally suitable for cold drawing.

6.1.6 Copper alloy number 360 (free-cutting brass) is intended for use in
automatic screw machines, It has excellent machineability and moderate
strength, but has low ductility and resistance to stress corrosion cracking.
It can be bent moderately but is not intended for cold upsetting or spinning
applications.

1doo J L L LY

and subsequent machining. As forged, it has moderate étrength and ductil
It has fair corrosion resistance. :

6.1.7 Copper alloy number 377 (forging brass) is intended for hot forging

6.1.8 Composition 11 covers a group of alloys including both leaded and

non-leaded material. It is intended for use in structural uppJ.J.LH.bLUIRs not
exposed to weather or corrosive influences and in nameplates and trimmings.

6.2 Ordering data. Purchasers should select the preferred options

Permitted herein and include the following information in procurement
documents :

17
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a. Title, number, and date of this specification.

b. Alloy (or composition), form, and temper required (see 1.2).

c. Size of material. ’

d, When material is required in rolls or on reels or on bucks (see 3.2).

e. When special lead limits are required {for comp. 11) (see table I).

f. Tensile properties when shapes or forgings are ordered (see 3.4.1.1).

g. When tensile requirements are required for copper alloy number
377 and composition 11, and the nature of the requirements (see
3.4.1.2 and 3.4.1.3).

h. When graln-size reguirements are required for finished edge bar and
rod, soft temper, copper alloy numbers 260 and 268 (see 3.5.1).

i. When grain-size requirements are required for finished edge strip,
annealed temper, copper alloy numbers 230, 240, 268, 342, and
353 (see 3.5.2).

j. When the mercurous-nitrate test is reguired (see 3.6).

k. Size and shape of forgings (see 3.7.1).

1. The nature of the application of material such as bending, forming,
or shaping.

m. Dimensions and tolerances for forgings and shapes (see 3.7.1).

n. Lengths, whether specific or stock lengths with or without ends
(see 3.7.2).

o. Corners or edges required (see 3.7.2).

p. When tolerances are required all plus or all minus (see 3.7.2).

q. When item identification marking is required (see 3.8).

r. When a lot size other than as specified in 4.2 is required.

s. When other than two tension-test specimens for lots over 2500
pounds are required {see 4.3.2).

t. The number of hardness and grain size specimens, when other than
as specified herein (see 4.3.3). '

u. For forgings and shapes, the type {or size and configuration) and
location of tensile test specimens (see 4.5.1.4).

v. Whether material is to be packed by level A, B, or C (see 5.1).

w. OSpecial merking, if required (see 5.2).

X, Meximum gross weight of containers,

6.3 The requirements for product identification marking (see 3.8) and

forviécking and marking for shipment (see 5.1 and 5.2) specified hereln
apply to direct shipment for Covernment activities and apply also, where
specified, to contracts or orders between the manufacturer and the Government

prime contractor.

6.4 Definitions.

6.4.1 Finished edge bar. A solid rectangular section, or one with two
plane parallel surfaces and round or other simple regularly s?aped edges, up
to and including 12 inches in width and over 0.188 inch in thickness.

6.4.2 Rod. A round, hexagonal, or octagonal solid section furnished in
streight lengths.
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6.4.3 Shape. A solid seection other than rectangular, square, or standard
rod and wire sections, furnished in straight lengths. Shapes include such
forms as angles, channels, bar, and material in bar form with other than
square cornera, rounded corners, rounded edges, or full-rounded edges.

6.4.4 Strip. As covered by this specification, a flat product, other
than flat wire, up to and including 0.188 inch in thickness and generally
furnished with finished drewn or rolled edges in widths over 1-1/4 to 12
inches, inclusive.

6.5 QGeneral information.

6.5.1 The thickness of all flat products should be stated in decimals
of an inch,

6.5.2 Strip should be ordered in as narrow widths as can be used.

6.6 Related specifications. This specification covers flat products
with finished edges (bar and strip) having drawn, extruded, or rolled (not
previously slit) edges. QQ-B-613 covers plate, bar, sheet, and strip with
slit and edge rolied, sheared, sawed, or machined edges. QQ-W-321 covers
wire and flat wire,

6.7 The alloys covered by this specification are similar to alloys of the
following ASTM designations as indicated:

QR-B-626D
Copper alloy No, ASTM

230 B 36, Alloy No. 230
240 B 36, Alloy No. 240
260 B 36, Alloy No. 260
268 B 36, Alloy No. 268
342 B 121, Alloy No, 342
353 B 121, Alloy No. 353
360 B 16
377 B'124, Alloy No. 377

(Comp. ) 11 None

6.8 The term "k.s.i." is defined as "thousand pounds per square inch".
The term "p.s.i." is obsolete.

6.9 Metric eguivalents. To obtain tensile and yield strength values in
mega~-Pascals (MPa), multiply the values in tables II, III, and IV by 6.89.
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MILITARY CUSTODIANS: aring acti
Army - MR Army - MR
Navy - SH
Air Force - 84 Civil Agency Coordinating Activities:
Review activities: COMMERCE-NBS
HUD-~ HHE, TCS

Army - MR, MU, MI, ME
Navy - SH, AS, OS5
Air Force - None

DSA - IS

Uger activities:
Army - GL, EL

Navy - MC
Air Force -~ None

U. S. GOVERNMENT PRINTING OFFICE : 1973 O -~ 544-603/1355

Orders for this publication are to be placed with the General Services
Adminigtration, acting as an agent for the Superintendent of Documents. See
gection 2 of this specification to obtain extra copies and cther documents
referenced herein. Price 20 cents each.
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