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~ERAL 3pF.CIFICATION
I

,. yjws; NAVAti BOD, wIRE, SEAP33, POROINGS, Am

MT PiKtDUCES VITN FINISEED ti33

(ME, fiT WIRE, AND S’Y3HP)

. Thim specifiut ion wms mpprovod by the Commissioner, Federal SUPPIY
6.rvieo, Oenoral SoPicea Administr8ti0n, for the use of all ,Federal agencies.

1. SWPX ~ UASSMICATION

it1 3aopo. This ●pm:: icmtion covoxw S11OYO of leaded and noalosded M-1 bras= rod,
win, ■bspoa, f0r6in68, sod flat preduats with finished ●dgos (flat Vir*, ●trip, -d bsr),
but dws not iaaludo strip or bu fioished ~ith ●lit, ●houed, -w-d, or mchined edges
(-- 6.7) .

1.2 CluOif ication . .

L2,1 A~lo a. The naval brms coverod by this specification oball be furnished in the -
follcdn.~w 462, 464, 462, and 46S. When the alloy :- not specified, copper alloy
numtmr 464 ●ball b. furoishod .

1.4.2 TO- Md t~~pers. me nmval brain covered by this specification shall be fur- -
aished in tha following forma mad tampers, as specified (see 6.2):

Yom‘ ) B8raadrad
.

.

Wir=

Strip nod tlbt wire

Shapes

YOrgings

Then t-per :8 not spocif ied, rod, wire,
#ball b furoished in the half-bard te.mlx
furnishad as •tan~d shafting; round rot
●Dacial shafting (se. 6.2) . Sbfting is
(s00 3.7).

2. APPL3c4m.6 mcmmrrs

TemPmr

An extruded
Soft
Cold-heading
Nalf-bsrd or light annealed
Eard’ ..

soft .> .
Cold-beading
Iialf-brd or light annamled
Eard

soft
Ealf-hard
Hnrd

Am extruded
sot t
Urmml

.4s forged

id. flat products (flat wire, strip, mnd bar)
,. Round rod over 1/2 inch in dimmter may be
over 1 inch in diameter may be furnished far
,v,ailablewith or without piston finish

2.1 The following apecificmtions and standards, of the issues in effect on date of
invitation for bids or request for proposal, form a part of this specification to the
.xtent speeif ied I?erein:

,)hd.ml Standards:

Pad. Std. Ro. 123 - Marking for Ouaestic Shipment (Civilian Agencies) .
Ted. Std. No. 146 - Tolerances for Copper un~ Copper Base Alloy Mill Products.

Y3c 9525, 9530, 9335, 9540, mffi
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Fed. Test Method Std. No. 1S1 - Metals; Test P*thOdS.
,.

Fed. Std. No. 185 - Identification Narking of Copper “and Copper Ease A11oY Mill Products

(Activities outside the Federnl Government may obtain copies of Federal Specif icat ions,
Standards, and Sandbooks as outlined under General Information in the Index of Federal

.,

SpRClfiCatiOnS and Standards and at the prices indicated in the Index. The Index, which
includes cumulative monthly supplements as issued, is for sale on a subscription basis by “ ““
the Superintendent of C.acuments, U. S. Government Printing Office, Wa.shingtOn, O. c. 20402.

(Sim61e C0Pie8 Of this specification and other product specifications required by
I

activities outside tbe Federal Government for bidding purposes are available without
Cbnrwo at the Osneral Services Administration Regional Offices in Roston, Nsw York,
Washington, D. C. , Atlanta, Chicago, Ransaa City, Mo. , 2allas, Denver, San Francisco,
x AWVJ1Oi, aad Seattle, Wash.

(Tedeml Oovenunent activities may obtain copies of
●nd Handboabs and the Index of Federal Specif icat 10II8
dixtrihytion points in their agencies. )

Military Spociricatloa:

Federal Specification, 9tandards,
cnd Standards from established

MIL-C-2993 - Capper xnd Capper &se Alloy Mill Protlucts, Pack8glnE of.

Militsrv StantirdS;

MIL-STD-1OS - Sampling Procedures xnd hbles for Inspection by Attributes.
uL-sTD-i29 - Sarking for Shipment and Storage. .,

.-.. I
(-pica of Military Specifications and Standards required by contractors in connection

with specific procurement functions should bs obtained from the procuring activity or as
dirsctad by the contractile officer. )

9. R3QOI~ .

3.3’McmActtie . The materisl ahmll be &ufactUred by much hot or cold workin6
folluxed by such ●nnealing and straightening as.may bs required to prOdUCe material
me-tins the requirements o f this e.pocification.

)

3.2 ‘fba Uterial IJhxll bs furaishad in atraigbt lengtbn unless material in rOllS, in “. “:.
coils, on reds, or on bucks is specified (see 6.2) .

,, J >

3.3 memical C’umposition.

3.3.1 TIM mxtor.ial shall coafom to the chcmicnl requ.irementa spscifled i: table 1.

Tabla 1. chemical composition, percen: maximum
ualesm ● range is indicated

\
CoPpe;oslloy Other

. @PPr Tin Iamd Iron elements
totsl

462 62.0 to 6S.0 0.5 to 1.0 0.20 0.10 0:::
4s4 59.o to 62.o .5 to 1.0 .20 .10

., 4S2 S9. O co 62.0 .s to 1.0 0.4 to 1.0 .10 .10
485 S9.0 to 62.0 .s to 1.0 1.3 to 2.2 .10 .10

Zinc

Ran .
Rem.
Rem.
Rem .

3.3.2 Aaxlymis aball bs made regularl> oily for :b@ elements specifically mentioned in

~

table I. If, hoxever, the prcnence of other olen,juts is nuapected or indicated in the
coursa of routim. analpim, f~tber aII~lpI.y Shall bS md.g to determine that the total of
ether ●lementm is not in excess of tbe limits apecif ied.

3.4 Mechanical proport 109. Tbe material shall conform to the mechanical properties
sbmn in tables II, III, and Iv for the respective conditions.

a

. . . . .. . . . . . .. -,... .. —--- -.- . . . ..— -.. .
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?kble II.’ Mechanical properties of copper alloy number 462

To= and temper

W, rod, and OhPOS,
ad ●xtruded

. Rod 8nd wir., for
sold-heading md
add-forming

-, rod, and wire,
bslf-bard or liirht
anauld

Size (diameter or
distance between

All sizes

All sizes”

O;500 and under
Ov.r 0.600 to 1.000.
incl .

over 1.000 to 2.000,
Inel.

Ovvl: .000 to 3.000,

Orrl:. OOO to 4.000,

Over 4.000

0.500 uid undo,r
Over 0.500 to 1.000,
Inal .

0v9r 1.000 to 3.000,
IBcl.

Tensile
str~en’h,

k.s. i.

50

48

48

5a

56

54

52

::

84

62

58

Yield
mtren@b,

min.
k.m. i.

20

16

18

27

27

26

25

22
20

40

38

34

) ~ In any cue, m minimum ga~e length of 1 inch shall be used.

Elongation in
four times
thickness or
dir.meterU
Din. percent

30

30

22

22

25

25

27

30
30

23

13

18

?ablo III. Mechanical properties of coppar ●lloY number’ 4i4

. .

-, rod, and ●bapea,
u ●xtrudod

AT, rod, mad wire,
80:t

3u, rod, and wire,
bmlf-bud or light
annuled

Etmr, rod, and wiro

)

Sia* (disinter or
dimtamx betwa8n
pan lg:hc.s) ,

All SiZSO

1.000 and uoder
Over i.000 to 2.000
inal .

over !2.000

0.500 and under
Ovar 0.500 to 1.000
incl.

Ormr i.000 to 2.000
Ancl.

Ov.r 2.000 to 3.000
inal.

Ovwr 3.000 to 4.000
IOcl.

Ovmr 4.000

1.000 snd undmr
Oror 1.000 to 2.000
Iacl.

Over 2.000 to 3.000
iocl.

ov*r 3.000

Tensile
atr~n~h,

k.a. i.

52

54

52
50

60

60

56

34

34
54

67

62

54
54

Yield
\trengtb,

k%.

20

20

20
10

27

27

26

25

22
22

45

37

25’
22

31m0n3:iti~*in

diumtar or
thickneaal/,
mim. percent

30

30

30
30

22

25

25

27
30

.— 3
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l%ble 111. Mechmnicml properties of copper alloY nuber 464 (continued) “! )
I

Term and temper

Slg:triro and strip,

nl:fr~timd strip,

naladwir. and strip,

Y=S2A29 ,

abmpom , ●of t

Sbmp.s, rxtmded
and &arm?/

Size (diameter or.
distance between
pe.x-+llelfaces) ,

incbea

All sizes

All sizes

,.
All- S2ZOS

4 pouadr Md less
Oror 4 pounds

All sizes

All sizOS

Tensile
tr;in~h,

k.s.l...

52

60

65

53
50

52

58

Yield
trength,

min.
k.s. i.

-
20

35

50

’22
20

!40

!45

:lonsation in
f o ur times
,iamoter or
blckness~/

..,,
~+. percent

30

15

10

30 “
30

30

So

I
~b mn~ u., a minimum gage lenstb of 1 inch shall be wed.

Tablo IV. Mechanical prupert lea of copper
nlla~ numbers 462 and 485

roam and tnpar

Mr. rod, and stipe=,
u .xtruded

Ear, rod, and wire,
b81r-hard or light
annealed

1“ Shspm , 80ft

siz. (diamiter or
distance brtwean
prdlh:hces) ,

Ill’●lzea

L.000 snd under
2rer 1.00C tO Z.000.
illal.
Oror a.000

1.000 mad under
Over 1.000 to !4.000,
incl.

Over 2.000 to 3.000,
incl.

ov#13. 000 to 4.000,

Orer 4.000

1.000 and undar<.
**:1: .000 ?.0!4.000,

All clzes

All ●izea

renrilo
trensth,

,min.
k.s. i.

.52. .

54’

.52
50

60

5s

34

54
54

67

62

5.2

58

5!4

Yield
:renetb,
min.

k.a. i.

30

20

20
20

27

26

!25

22
22

4s

37

20

25

22

loasmtian in
four times
Muaeter or ~ 1
bickaeaa~/,
in. percent

iiir
2!)

25

25
25

18

20

20

20
25

11

15

25

15

25

—-
485

20

20 ,,

20””’
20

12

20

20..

10

13

20

15

20rorsinzr 4 pounds and less

~/111 my -s.; m nimi ~ gage lenstb Of 1 inch s~ll be used.
~/,q~Pe., ~xt~d~ and &.a.11, do not apply tO bOlhJW 9kp09 or thOsa Of continuous

poripbery.
4

I

I
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1“
3.4.1 Forgings shall

unless other mechanical

.;

QQ-B-637a

conform to the mechanical properties shown in tnhles III and IV
~ropertiet! are required in which case the required properties

aksll be as specified (s~e ~.~). .

3.4.2 Where material is required in special forms and tempers other than those speci-
fied in tables 111 and IV, the mterial shall ha defined and specified (see 6.2) .

3.5 Internal stresses. unless otherwise specified (see 6.2), naval h=ss prOduct in
tempers other than soft, ●s extruded, or cold-heading, shall withstand without cracking
the ❑ercurous-nitrate test (see 4.5.3.3).

3.6 Eeat treatment. Heat” treatment, if any, shall be such as to obtain meihaoical pro-
perties, structure, and temper required by this specification. When specified (see 6..3),
soft material mball ha finish ●nnealed. .

3.7 Piston finish: When specif led (see 6.2) , shaf tinu shall bE furnished with Pi@tOn
finish, m apeciAl surfsce produced hy grinding.

3.8 Dimensional tolerance. r

3.8.1 Forgings. When dimensional tolerances are not included in the contract or order,
opan dic ?ergings shall not vary from the specified dimensions by more than plus or ❑inus
3/32 inch on smooth forgings, or plus or minus 1/32 inch on rough machined forgings.

3.8.2 SDecial shafting (straightness) . When checked at the mill, the pe “missible
variations in straightness of rod for special shafting, as determined by the departure
from str8ichtnesm (throw in one revolution) ; shall he shown in table V. All rod for
■peciAl shafting shall be checked for straightness when supported on rollers at quarter
points, and ●lso on rollers at the ends of the rod in lengths as sbawn in table V.

.)
span ,
fee,t

6

1:
12
la
16

::
33
24
26
26
30

Table V. Permissible variations in straightness
of rod for special shafting

Rod supported at ends, inchm
I al .030

.040 .0s4 .040

-.

-,

itodeuppoited at
quarter points, inch

A~n~t At center A:npd

O.=06 0:004 0.036
.012 .006 .01!2
.016 .006 .016
.024 .008 .024
.030 .012 .030
.040 .014 .040
.046 .016 .046
.060 .020 .060
.072 .024 .072
.064 .026 .064
.096 .032 .066
.112 .036 .112

3.6.2.1 Langth of span. The mxximum parm~ssible length of span to be used to determine
COnfO~CO with table v sbmll be as shown in table VI.

7able VI. kximum pormlaaible length of span for the
determination of conformance with table V

Diameter of
Allowable length

of rod when upported
rod, Inchem ●t the enddy, feet

1 9
1-1/6 10
1-1/4 10
1-3/6 11
1-1/2 11
1-5/6 12
1-3/4 12

I

5
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Table VI. ldaximLLMpermissible length >f span for the
dete~ination of conformance with table V (cOntinued)

Diameter of
Allawable length

of rod when upported
rod, inches -t the .ends~7$ feet

a 13
2-1/4 14
2-3/8 14
:-n: 15

15
10

“ :-1/2 17
4 19
4-1/3 20
n !21

I
. I

. . .
&/”~~~ tb~ r~ ~uppc.rted ●t the rlrsz

-d third quarter point=, tbe
allwmble lenmtb abmll be twice
tllo7*1U0 given.

3.8.3 Dtber forms. &copt where Othefiiae indicated. the, fOll~\nK ~f.rences of red.
Std. No. 146 shmll SPPISV

I

Forms ●nd dlmneiOn.9

—l.. ..rlat products with fiiiinhed edges (bar,
fist wire, and 6triP):

1 a.

I 3.

4.

5.

miakaoms
Width
Lmsth
sEhOdul. of lenet~
str8ightne-
Stuidud ●dw Cmt ars

Bar ●nd rod, ●m ●xtruded:

Diamater or tbicknams
Stmightnaas mad lea-b

3DA”, cold dr8WIJ:

&d. hot rollod:

ROA, piston finikb:

D-t9r
-.

-.
Mwtb
Strmightnoms

6. M, ●twting, stand-d:

Diamat or
Lan@b
9tr8igbtn0SS

7. Rod,” Sbftbs, lJPeci~l:

Diameter
bn@b
straightness

Reference

&(1)
b(2)
B(3)
a (4)
*(5)
●(e)

m (1)
k (a)

LIA(l)*/
11-(2), 11-(3)
lia(4)

L3a(1)
1Ss(2)

14* (1)
14* (2)
14m (3)

14b(l)
14b(2)
14b(3)

14b(l)
14b(2)
Tables V and VI&’

‘))

..

)
. ...

.

I

... . . . .. . .. . . . ... ..-. -. ,. ,
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1“
Fonms and dimena ions

I
Reference

8. Shapes, cold drnwn:
,.

Dimensional tolerances other than length “15a(l)
l.engtb Isa (2)
Straightness 1*(3)

9. Shapes, as extruded 16

10. wire:

Diameter “ 24= (1)

A/wham h~~gons mre ordered for the manufacture Of auts ~nd ~ltas
tolerances shall be s1l minus double the specified v*lue8.

2/Tbia Specif Ication ,

3.9 Identification marking. When specif led (see 6.2) , product identification markio~
aball be in ●ccordance with Fed. Std. No. 185.

3.10 Workmanship. Material shall be uniform in quality and temper, cl-, sound,
kmooth, and free from foreign titerial, pipes, slivers, laps; cracks, seams, scale, burrs,
buckhs, damaged ends or edges, and other defects which, due to their mature, degree, or
extent, detrimentally affect the serviceability for the intended partS. Material shall
be commercially straight or flat unless coils or rolls are specifically specified (see
6.2). When some characteristic of workmanship is especially important to tbe mrvice-
●bility of the intended parts, this information shall be included along with the character
of the application of material in the ordering data” (see 6.2).

4. Qt3UllT ASSURANCE PROVISIONS
.-.,.

4.1 Responsibility for inspection. Unless otherrise specified in the contract or pur-
\ chase order, tbe supplier i= responsible for tbe Performance of all inspection require-
,1 meats as e.pecified herein. Except as otherwise specified, the supplier maY utilize bis

ma facilities or any commercial laboratory acceptable to tbo Government. The 00vernment
mmrrm tife right to perform anY of the lnapeotions set forth in the specification wbera
such innpeotions are deemed’ necessuy to unsure that OUPP1lM and riervicea conform to
prmarihed mquimmen ts.

4.2 Lot. Unless othemise specified (me 6.2), ● lot sbmll eonaist of 10,000 pounds or
f?8ction thereof, of material of the ❑ama ●lloy, farm, temper, and sixe submitted for
inaxot ion at one time.

4.3 Sampling. Samples for tbe purposes of tests prescribed in this specification shrill
ho ●locted in ● manner aa to correctly represent the material furalshed and avoid need-
10U dmtmatioa of finished material when samples representative of the material ●e
availabla from other sources.

4.3.1 J’Or cbemicml anmlymis. From ●acb lot, tbe number of pieces specif lad in tablo
V31 ●ball ho smmpled. I-ho selected piacaa ●ball be umd to prepmre SUUPISS for ●amlysis
& ●caordmmco with ❑otbod 111 or 112 of ~od. Tmt Method Std. No. 1S1.

l’sble v31. Samulizm for cbemlcal aamlYnlm

~ .

Pounds of material Number of pieces

l/If tbe mmber of 0. lgiIIal hUS,
billets, or cnkes from which
the ~terial is processed is
leaa than the number of
pieces specified for sampling,
only one sample need be taken

,. from each piece.

7
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4.3.2 For tension tes~ Unless othenlse specified (see 6.2) , ‘Wo ‘ension ‘Os’ ‘Peci” ~ )
mans shall be taken from each lot and each shall ‘>eselected from n different piece unle.%
the lot cons lc.ts of one piece in which case One ?est .sPecimen shrill bO cuff icient.

4.3.3 For ❑ercurous-nitrate test. Unless otherwise specified (see 6.2) , one mercurous-
...

nitrmte test specimen shall be taken from each lot (see 3 .,5).

4.3.4 For visual and dimensional eXa~

4.3.4.1 Pieces weiubing over 150 vounds. Smch piece shsll be examined.

4.3.4.2 PieCOS weighing 150 POunds or less. From each lot of material with pieces
I wigbing 13-0pounds or less, a representative sample shall be selected in ●ccordance with

. MIL-STO-1OS, inspection level II with an acceptable quality level (AQL) of 1.5 percent
dafoative. The samnles selected for dimensional examinat ion may be the same as those
selected for Viawl- ●xaminmtion, but skall be evaluated sewrately.

4.3.4.3 Whom asterial 18 furnished in rOlls or on reels or bucks, the sample shall k
tskan frcm within 10 feet of the outer, ●nd. If the sample selected is rejected ‘due to
-dling mmrks, an additional 20 feet shall be used for re-examination.

4.4 Iiramination.

4:4.1 Ba 1 and dimensional. Piecoa selected in accordance with 4.3.4 shall be
visually ●=ined to determine compliance. ~ith the requirement fOr identification =kin 6
(see 3.9) and workmanship (see 3.10) and ,shall be measured for compliance with the di-
mensional r.quirementa (see 3.8)...

4.4.2 StraiKhtne!nI.

I 4.4.2.1 Strin. bar. nhape=. mnd rod excar.t for standard or .iDecial shmftinK. stlnight-
ntm shsll be determined, by placing the piece on a level surface so that the arc or.
demrture from ●traiuhtneam is horizontal. Tbe maximum depth. of arc shall be measured to
tho ntarest 1/32 iacb by means of ● stnight edge and n steel scale.

4.4.2.2 Rod f r The dep.rture ;from str8ight.n0a6 Of md fO& .s~6~?d
““>.

nbsfting .sbsll ~ d d i; ac~ordance with referoocti 14b ‘(3).of .Ped. Std. . . .“~ i

4.4.2.3 Rod for smecial shaftln~ Straigbtne9s of rod for..epecis1. nhft!nu s~ll !0 ;
determined ●s specified in 4.4;2.2, except that (1) rod shall be supported as indicated

,,

in 3.6.20 -d (2) the deviation’ from ❑traigbtness (tbrm in one reVOIUtiOn) shall be.de- .. ,...

fiaed ● tbe clifference .bat=een tbe ~XiIWO and min+m~ readins of,.,th? di.a! indictor..~ :.
one ccaplete r*vOlut ion of the rod.

4.4.3 Preparation for shipment. h~i~.tio~ of the +uacklns !od Prkip8 fOr.sbipm?nt ..
shall be made for confonnmce ,to.tha requirements of section 5.

<
4.5 Toot methods.

4.S.1 Tension test suecimens. .

4.5.1;1 Tension test specimens for bar, rod, wire, and flnt ~ire,. shall “be tested in
full size -hen pmcticible and the elongation measured in a rise Ieneth Of fOW., timeS tbe
dtim.ter of r.xuad .p.c~ens and of four times the minimum distance across flats of SPeCi -
moms ether than round except tbmt the gage ,lengtb shall be not less than 1.inch. When ●
mmcbined sooclnmn becomes necessarv. e“ouuh metal mav be removed from tbe uaue section to
not the limitations of the testing-mnchi~e, or .tbe ;pecimen may be macbin~d-to the form
utd dimensions in accordance with type Rl of matbod 211 of Fed. Teat Method Std. No. 151.
~o=~e~ype S2 specimen is used, tbe elongation aball.be measured in a gage length of

4.5.1.2 For bar mnd rod up to 1-1/2 inches in diameter or minimum thickness the axis of
tbo test specimen shmll coincide .lth the central axis of the piece. For bar and rod
1-1/2 inches and over in diameter or minimum thickness, when s ❑achined specimen is used,
tba mxis shall be located midway between the center and the surface Of the piece.

tYPe F2 of metiod
specimen stiall be

4.5.1.3 For finished edue strip, the test specimen may be machined to the form and di-
Wnaiolut of 211 of Fed. Test Method Std. No. 1S1.
-1s of tbe

The longitudinal
parallel to the direction of rolling, drawing, or extruding.

8

/

—. . .— — _— ______ .. ... ..— .-. . . . ..
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.-) 4.5.1.4 Tension test specimens for forgings nnd shapes shall be as specified (see 6.’2).
.?

I

)

)

4.5.2 Mere uroue.-nitrate test soecimen~. Where practical, the test specimen shall be
the full cross-section of the material and at least 6 inches in length. For large ma-
terial, a specimen the full thickness of the material and at least 1 inch wide maY t.cUS411
Sawed edges may be machined or filed, but no annealing, bendinE, sPrin5inS, Or p01ishin6
of the test specimen shall bc permitted.

..

4.k.3 $est Procedures.

4.5.3.1 Chemical analycis. The samples selected in accordance with 4.3.1 shall be
saalyzed by the wet chemical ❑ethod in accordance with method 111 Of Fed. Test MethOd std.
No. 1S1 or the spcctrocbemicnl method in ●ccordance with method 112 of Fed. Test Method
Std. No. 1S1 to determine COlbfOl’UWICOwith 3.3. A single analysis of a composite sample
my be made. In case of dispute, analysis by the wet methdd (method 111) shall bc the
basis for Scceptanctl.

4.5.S.2 ~ension tests.. Specimens frdm samples selected in accordance with 4.3.2 shall
h temted in sccordcnce with method .211 of Fed. Test Method Std.. No. 151. The YiOld
●trength sbmll bc datermindd by the extension under load method in accordance with E.ethod
211 of Fed. Test Methdd Std. No. 151. The limiting extension shall be 0.005 inch per
imcb for ●ll spccifled yield atrengtb vslues.

4.5.3 .3~rc u+us.nlt n te tests, Samples selected in accordance with 4.3.3 shall be
test-d in ●ccordance with method 831 of Fed. Teat Method Std. No. 151.

4.6 Rejection.

4.6.1 -n ti defects .
jetted.

Any sample unit having one or more defects shall be re-
If theant% of nonconfox-sing sxmple units in the sample exceeds the acceptance

❑umber Epecificd in 4.3.4.2 for that sample size, the entire lot shall bc rejected sub-
ject to the provisions of the section on “Acceptance mud Rejection” of MIL-STO-1O5.

4.6.2 se~t~failures. A lot shall be rejected for fsilure to ❑eet any of the test
rcquir-enta when tested in accordance With 4.5, subject to.tha provisions of tbo section -
oa ‘Vtcjectioa and Natestsl* of Fed. Test Method Std. No. 151.

S. P~ANATION FOR D2LIV2&

.: S.1 P8ciing (see 6.2). .

S.1.1 ~vels. A.and B, The material ,shall ba pscked in accordance with MIL-C-3993.

S.1.2 ~ ‘rho products nball bc separated by eize, composition, and temper mnd
pmcked in aceordnnce with the manufacturer, s stma&rd pr8ctice into containers of a type
cad sizo commonly used for the purpose, in such s manner WI to insure acceptance by
carrier for transportation at the lowest rate applicable ●nd to afford maximum protection
from normal hazards of traasportmtion.

S.!4Umrking (see 6.2 mnd 6.3).

5.2.1-1 n=encie9J In addition to m8rkin6c required by the cOntract or Order,
shipping containers shall be,marked in accordance with Fed. Std. No. lZ3. ,

5.2.2 Milltmry atrencies. In addition to markings required by the
mbipping containers shall markBd in mccordancb with MIL-STO-129.

6. NOT2S’ :,

6.1 Imtanded use.

cont~ct or order,

6.1.1 Copper klloy number 462 1s cold workmble and has the best resistance to Corrosioo
by salt inter of SOY of the S11OYS covered by this specification. It consist? principally
of alpha grains; has limited hot workability. It is intended for use -hen cold working,
bending, forming, or sb-ping la required and mmy be used for the fOllOWlng:

Nmr, red md wire - small sizes less than approximately 2.S inches in diameter or
minimum thickness.

Salts, cold, headed or rolled thread.

Nuts made by the cold upset method.

9
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6.1.2 Copper S11OY number 464 possesses excellent hOt.~Orking properties with fair i
mschiaability. It consists of both alpha and beta 8rnins: iS hOt workable, but hardena
rapidly on cold working, mnd is intended for the following uses: .

Forgings. ;
Shafting -.PUMP rods, propeller. shafting.
Condenser bolts.

8.1.3 Copper mIIOY number 482 possesses e=’d hot working prPpert ies and good machin-
ability. It consist.u of botb slPhA and Mtm mains; is moderatdy hot workable but
bardons mpidly en cold working. The material is intended for use when free machining is
required and MAY ha used for the following: Forgings, bolts, studs, nuas (machined) , ●nd
turabuckles. Copper *11oY number” 482 is more nchinable th~n eOPPer ~lloY n~~r 464.

8.1.4 CPPPer alloy number 4B5 Po=eaaes c-ad bet werkinil properties, and tho ~cbin-
ability is b.tter than copper mlloy numbers 464 or 462. It coaaints of both mlpba and
beta gYAias; is moderately hot workable ,but brdens rmpidly on cold workinir. The mmterial
is iatonded for use when free !rachining is required and IZ8Y be wed for tbe follPwinG

~orgingm.
Bolts, stud=, nuts (macbiaed) .
Tnmbuckles.
Mariac bard=+re.
Applications where a corrision re-inm material 1s needed..,

6.1.5 Standard shmf ting as covered by this sPeeificatiOn i= suitable fOr mOst s~f ting
applications and for mpplicstions other .thmn ahaftiog. SPcial shafting should be used
only in limited propulsion shafting ●pplications.

.-
6.2 Ordering data. PUCM5C+=S should @elect the preferred options penaitted herein,

and Iaalud@ the IoIIP’Jing information in procurement documents:

(a)
(m
G-1
(amm@
(h)

,..m

SJ

(ii)
m
(=)
(@

()($I

Size of mater
When material

?itla, numbar, and data of this specification.
Alloy, fom, aud tamper. re-wird (SO* 1. a).

,Ial.
in required in roXls or on reels or bucks (sea 3.’2).

gpe=~l ~ecbA”ic*l properties for fOrginEs (see 3.4. i).. ., ‘.

Snacial form and tamPorn reauired. (see 3.4.2).

) ‘;”
.

~fien tba mercuroua-aitrate test is required, and. number, .of specimens when ❑ore
thsn one is required (nee 3.5 and 4.3. 3).

Wbotber finish. aone~il.mg of soft mterial 16 required (C.CJG3.6).
Ylbom standard .Or npecial shafting is required.
Wban sbaf ting should be fuanisbed with piStOn finiab (S00 3.7). . ~ .,. .’
Dimensions ●nd toleraacea for forgings (s-a 3.8. 1).
L.ngtbs, whether sPOCiflC or Istock lengths with or without ends (see 3.8.3).
Corners required, of other than square or rounded are desired (see 3.8.3).
Wbon tolerances are raquired ●ll PIIM or all minus (see 3.6.3) .
whim product Idontif ication markinK is required (see 3.9).
When som .Chsrscteristic of workmanship in ~rtmnt, the obarncteriqtic ●nd the

●PP1iCSt100 Of tbe material (ace 3.10) .
wkon ● lot sizo of other than 10,000 pounds is required (see 4.2).
Tbo number of tension test mPecimens, when other tiun as apecif led’herein (see.-.

4.3.2).
(~) Far forgings and shapes, tho typa (or size and conflgurmtion) and lx8tion of

t.nsile teat specimens (s09 4.5.1 .4).
(t) Wbon saddles ar. roquir.d for packing s.~ftinK.
(iiiWhetbor material is to be packed by lWJO1 ,A, B, or C (see 5.1).
fi SP..IA1 markiw, if required (me 5.2)
(~ MAXIMUM gross weight of containers.
(~) when dosirod, requirements for surface f inisb.

s.3 ‘l’berequirements for pr”oduct Id,ntiflcstiom marking (see 3.”9)and for packins’”and
!xnrking for shipment (see 5.1 ●ud 5.2) specified herein apply to direct shipment for
Oovarnment activities and aDDIY also. where smecified. to contr8cts or orders between the
manufacturer mid the Oovernrn&!i prima contractor. “

6.4 Definitions. “

6.4.1-. A bar is a solid rectangular section, or one
mnd round or Other simple regularly shaped edges, UP to and
snd ov.r O. 18B inch in thickness.

10

with plahe parallel surfaces
including 12 Inches in width I

.—. . . .. . . . .—.—. ..—..,. ...— —-.—— ---------- ..- —.. ——— —. —-.-..—----- ,-- ...—.... . . .
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6.4.2 ~. 4 rod 1s a round, hexagonal, or octagonal solid section furnished in
straight lengths.

6.4.3 -. A shape is a’solid section other than rectantilar, square, or standard
rod mud wire sections. Shapes include such form as angles, channels, bars, and material
in bar form with other than square corners, rounded corners, rounded edges, or full
rouoded edges.

e.4.4~. Flat wire is a flat product up to and including 0.188 inch in thick-
ness and up to and including 1-1/4 inch width with all surfaces rolled or drawn without
prwious slitting, shearing, or SaWIIYK.. It ,may be furnished in straight lengths, or on
spools. reels, or bucks.

6.4.5 ~ A strip (as cover-d by this specif icmtion) is a flat product, other than
flat wir., up to and including O.1SS Inch in thickness and generally furnished with
fiaimbed drawn or rolled edges in widths over 1-1/4 to 12 inch, inclusive,,.

6.4.6 ~ A solid section, Other than strip, furnished in coils, or on spools,
re.ls, or bucks.

6.5 Oeneral information.

6.5.1 Tbe thickness of all flat products should be stated in decimals of an inch.

6.5.2 Strip should be ordered in as narreu widths” as can be used. ,,,

6.5.3 For purposes of weight calculations, the weight oer cubic inch my b# taken as
0.304 pound.

6.5.4 ?lat products in rolls ●re generally more economical than material of the same
cross-section in straight or flat length=.

8.6 Flat wire and strip may SISO be furnished in longer commercial lengths as follows,
when specified.

Flat wire - on spools, raels, or bucks.
strip - on bucks or in rolls.

6.7 Related specification. This spaclfication covers naval brass rod, bar, wire,
●bapes., forgings, and flat products with finished edges. Q+ B-639. covers flat products
with ●lit, sXit and edge rolled, she are d, sa we d, or machined edges.

6.S The compositions covered by this specification are similar to compositions of tbe
following mpecif icitions. as indicated:

6.9 lflth reference
former tam “P.s.,1. “.

QQ-S-637a QQ-B-637 ASTM B-21
Coppar alloy No. COmpOsit ion Alloy

462 4 D
464 1 A
482 2 B
485 3 c

to tensile and yield .strength vmlues, the term “k.s.i. ‘“replaces the
It is defined as “thousand pounds per square inch’”.

8.10 Netric equivalents. ~0 obtain tensile and yield strength values in kilograms per
square ❑illimeter (k.g.f ./mm. ), multiply the values in tables II, III, and IV by 703.

Cu8todiann :

Army - WI
Xavy - ski
Air Force - 69 .

S9vlw activities:

Army - MR, MU, MI
mvy - SR
Air Force - 69

11
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User actlvitiea:

Army -MO, EL
lhvg - AS, OS
Air Force - None

ClvilluI Agencies Interest:

GSA

%&l
JUS

.“.
?&lx ..

R* Lwlnc aatlvltsf: ATISY - k

~vicw/uaor iJ&BSt ion is currant as of tho dat. Of thi~ d06~ent. ?er Zutur@ eoordi-
1 astion of abaagas to this documont, drsft oiroulation should b bad an the info=ti~

la tho currmt rodarsl 9upply CUsmif icat ioa Listing of I@D Stmnfhrdismt ion Duauawntn.

.

j
t.

-.

. .

j

. .

U. S. OOvernment Printing Office: 1967

Ordom for this publication aro to be placed .Ith &neral Services Administration,
acting as an agent for the Superintendent of Oocuments. See section 2 of this specifi-
cation to obtain extm copies and other documcmts referenced herein. SWC9 m cents es*-

12 .u.* -s.=.”- MnmmlaOr”cr.:1“7n -1=-$-t,,.

..,..._.—. ..-. —-.. . . . . .. . ,,,
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Oirector
US Army Materiale and Mechanics Research Center
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Watertown, MA 02172
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