
QQ-C:4 50A
September 17, 1974
SUPERSEDING
Fed. Spec. QQ-C-45D
Septmber 11, 1964

FEDERAL SPECIFICATION

COPPKR-ALUMINUM ALLOY (ALUMINUM BRONZE) PIATE,
SSEKT, STRIP, AND BAR (COPPER ALLOY NUMBERS

606, 610, 613, 614, AND 630)

This ~pecffication was approved by the Commissioner,
Federal Supply Service, General Setvicee Adminiscrn-
tion, for the use of all Federel agencies.

1. SCOPE AND CLASSIFICATION

1.1 -e. This specification covers five compositions of copper-
aluminum alloy (aluminum bronze) flac products with slit, slit and edge
rolled, eheared, sawed, or mechined edges (plate, sheet, strip, and bar) ,
but does not include flat producte with finished edBes.

1.2 Classification.

1.2.1 A11oYs. The copper-aluminum compositions covered by this speclfi-
cntion shall be furnished in the folloving O11OYS: 606, 610, 613, 614, and
630. (see 6.2)

1.2.2 Forms and tempers. The alloys covered by this specificationshall
be furnished in the following tempets and forme, as specif led (see 6.2):

Forma :
Plate
Sheet
Strip
Bar

Tempers:
soft
Hard

2. AIPLICASLE DOCUMENTS

2.1 The following documents of
for bids or request for proposal,
extend specified herein.

the iesue in effect
form u part of this

on date of invitation
specification to the

Fsc 9530, 9535

I
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QQ-C-450A’

Federal Standards:

Fed. Std. No. 123 - Marking for Dnmestic Shipment, (Civil. ASenc ies)

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

Fed. Std. No. 1S5 - Identification Marking of Copper and Copper Base
Alloy Mill Products

Fad. Test Method Std. No. 151 - Metals; Test Methods

(Activities outside the Federal Covcrnment IMY obtain copies of Federal
Specif Icationa, Standards, and Hnndbooka as outlinad under Ceneral Informn-
tion in the Indax of Federal Specifications and Staadards and at the prices
indicated in the Index. The Index, which includes cumulative monthly sup-
plements a.sissued, .is for sale on a subscription basis by the Superintendent
of Docum&.nts, U. S. Government Printing Office, Washington, D. C. 20.402.

(Single copiaa of this specification and other Federal specifi&tion ra-
quired by activities outside the Federal Government for bidding purposae
are available without charge at thn Ccncral Scrvicea Ministration Regional
Off ices in Boston, New York, Washington, D. C. , Atlanta, Chicago, Kansas
City, Ho. , Fort Worth, Denver, San Francisco, Los Angeles, and Auburn,
Washington.

(Federal Government activities may obtain copies of Federal Specif icacions,
Standarda, and Handbnoka, and the Index of Federal Specifications and Stand-
ards, frnm established distribution points in chcir ngenciea. )

Military Specification:

MIL-C-3993 - Copper and Copper Baac Alloy Mill Producte, Packaging of

Military Standards:

MIL-STD-105 - Sampling Proccdurea and Tablee for Inspection by Attributes
MIL-STD-129 - Marking for Shipment and Storage

(Copies of specif icotiona, stnndarda, drawings, and publications required by
suppliers in connection with specific procurement functions should be obtained
frnm the procuring activity or aa dircctcd by the contracting officer.)

%
2.2 Other publication. The following documenca form a part of this

specification to the extent specified herein. Unless otherwise indicated ,
the issue in effect’ on data of invitation for bids or requaat for proposal

shall opply.
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QQ-C-450A

Amcricnn Society for Testing and Mntcrinls (ASTM) Standards:

B 15fJ~ Mercurous Nitrate Test for Copper and Copper Alloys
E8 - Teneion Testing of Metallic Mcterinls

(Application for copies ehould be addressed to the AIDcrican Socioty for
Testing and Materials. 1916 Race Street, Philadelphia, Pennsylvania 19103.)

(Technical society and technical nssoctition specificntione and ~tandard~
are generally available for reference from librariea. They are also distri-

buted amo~ technicel groups and using Federal agencies)

3. RsQuIREKsNrs

3.1 Manufacture. Xaterial furnished under thie specification shall be
manufactured by hot rolling, or cold rolling and annealing, as required to
meet the requirements of this specification.

3.2 Unless material in rolle or on rcela or bucks ie apecificd in che
contract or order, the pinto, sheet, strip, and bar shall be furnished in
flat, straight len~ths (see 6.2).

3.3 Chemical composition. The ❑aterial shall conform to the chemical
requirements shown in table 1.

1::

.
r:,,
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3.4 Mechanical properties. The material shall conform to
shovn in table II.

TA8LS 22. Mechanical properties

W-C-4 50A

the proper ties

Cappel
alloy
Q

606

610

613

614

630

Hard

soft

Hnrd

Soft

Hard

Soft

Hard

soft

soft

Thi.cknees
Inch

uae than 0.0625
0.0625 to 0.50 i.ncl.
l..essthan 0.0625
0.0625 to 0.50 incl.
over 0.50
Al1

LUSS than 0.0625
0.0625 co 0,50 incl.
L@SB than 0.0625
0.0625 to 0.50 incl.
over 0.50
Al1

0.125 and less
Over O.125 to 0.3125 incl
Over 0.3125 to 0.50 incl.
Ovar 0.50 to 1.0 incl.
Over 1.0
0.50 and lCSS
Over 0.50 to 2.0 incl.
Over 2.0 to 5.0 incl.

).50 and less
Ivcr 0.50 co 1 incl.
).50 and leas
)Vor 0.50 to 2 incl.
)ver 2 to 5 incl.

Jp to 2.0 lncl.
)ver 2.0 to 3.5 incl.
)ver 3.5 to 5.0 inc.1.

IMdth
Inch

30 and uncles
30 and undex
over 30
Over 30
Al1
Al1

30 and undcl
30 and undez
Ovar 30
Over 30
All
Al1

Al1
Al1
Al1
All
All
All
All
All

All
hll
All
All
All

All
kl1
kll

Tensile
Itrength,
min.
P.B.i.
60,000
60,000
55,000
55,000
50,000
45,000

65,000
65,000
60,000
60,000
55,000
50,000

85,000
80,000
75,000
70,000
70,000
72,000
70,000
65,000

B0,000
70,000
72,000
70,000
65,000

90,000
B5,000
30,000

Yield
strength
uiln.
P.s.i.
24,000
24,000
22,000
22,000
20,000
17,000

27,000
27,000
25,000
25,000
22,000
20,000

55,000
50,000
45,000
40,000
40,000
32,oOO
30,000
28,000

f15,000
60,000
32,000
30,000
28,000

36,000
33,000
30,000

,lOnga-
,ionin
!in.,
min.
,ercent
s
25
s
25
30
40

s
20
8
20
25
30

30
30
35
35
30
30
35
35

25
30
35
35
35

10
10
10
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QQ-C-45DA

3.5 Residual stress. When specified in the contract or order, material
shall withstand without cracking the mcrcurous nitrate test when tested in
accordance with 4.5.2.3.

3.6 Dimensional tolerances. The following references of Fed. Std. No. 146
ohnll tlpply.

Dimension Reference

~ickneee lb(l)
Width lb(2)
Length lb(3)
Schedule of lengths lLl(4)
Straightness La(5)

3.7 Identification markin&. When specified in the contract or order, item
identification marking shall be in accordance with Fed. Std. No. 185 (see 6.2).

3.8 Workmon@hi~. Material shall be uniform in quality and temper, clean,
sound, smooth, and free frem foreign material, pipes, slivers, laps, cracks,
aeama, ecale, burrs, buckles, damaged ends or edgca, and other defects vhich,
due to their nature, degree or extent, detrimentally affect the serviceability
of the intended parts.

4. QUALITY ASSURANCE PROVIS IONS

4.1 R.asponsibilicy for Inspection. Unleae otherwise specified in the
contract or purchase order, the supplier is responeiblc for the performance
of all inspection requirements as specified herein. Sxcept as otherwise
specified in the contract or order, the supplier may uae his ovn or other
facilities suitable for the performance of the inspection requirements
specified herein, unless disapproved by the Government. The Government
reserves the right to perform any of the inapeccions set forth in the
specification where euch inspections are deemed necessary to aseure supplies
and aervicea conform to prescribed requirements.

4.2 &o& Unleea otherwise specified in the contract or order, a 10C shall
consicrt of 10,000 pounds or fraction thereof of material of the came camPosi-
tlon, form, temper, and eize submitted for inspection at one time.

f+. 3 sfUIIplit)K.

4.3.1 Sampling for chemical amlysis. From each lot, the number of pieces

specified in table 111 shall be sampled. Each eample shall consist of not
less than 2 ounces of clean millings, drillings, or clippings.

6
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TNdLS 111. Sampling for chamical analysis

Pounds of material
in lot Number of ecmple&

up to 5,000, Lncl.
5.001 to 10,000 :

~/lf ~he number ~f.original bars, billets, Or cakes fr~

which the .matarial la proccescd ia less than the number
of pieces specified for sampling, only ono sample need
be taken from each piece.

f+.3.2 SamplinR for mechanical properties. TvO tension test specimens

shall be taken from each lot. Each specimen shall be taken from n differ-

ent piece. If the lot coneisto of only One piece, Only 00C e~ple need be
taken.

4.3.3 Sampling for mercuroua nitrate test. When this teet is required,

one sample shall be eelected from each 5,000 pounds or fraction thereof in
the lot. If the lot coneiate of only One W=, Only OnO -wle shall be
taken.

6.3.4 SamPlinR for vlnual and dimensional examination.

4.3.4. L PLecea Veip,hinu over 150 pounds. Each piece ehall be examined.

6.3.4.2 Pieces weighing 150 pounds or lees. From each lot of material
with pieces welshing 150 pounds or less, a representative sample shall be
eelecced in accordance with MIL-STO-1O5, inspection level II with an accept-
able quality level (AQL) of 1.5 percent defective, and shall be examined

ae specified in 4.4.1. Piecee aclected for dimena ional examination may be
the same as those selected for visual examination.

4.3.4.3 When material ia furnished in rolls or on reels or bucks, the
sample shall be taken from within 10 feet of the outer end.

4.4 Examination.

4.4.1 Visual and dimensional. Pieces eelected in accordance with 4.3.4
shall be visually examined to determine compliance with the requirements for
identification markin8 (see 3.7) and workmanship (see 3.8) and shall be
measured for compliance with the dimensional requirements (see 3.6) of this
apecificati.on.
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6.4.2 Preparation for shipment. Examination of the packing and marking for
shipment shall be made for confocmnnce to the requirements of section 5. .

.%.5 Tests.

4.5.1 Test apecitaens.

6.5.1.1 Tension test specimens. Tension test specimene for sheet and scrip,
and for bar and plate up to 3/8 inch, inclueive, in thickness ehall be machined
to the form and dimensions of eheet-type, 1/2 inch wide (figure 6) of AS2’t4E 8.
Tension teat specimcne for plate and bar over 3/8 inch thick shall be machined
to the form and dimeneiona of plotc-type, 1-1/2 inchee wide (figure 6) of AS214
E 8 or the largest possible size of 0.500 inch diameter or 0.350 inch diamater
(figure 8) of AS’IllE 8, or tested in full eection. The longitudinal axis of
the specimen shall be parallel to the direction of rolling.” For materiil up
to and including 1-1/2 inches in thickness, the central curieof the teat speci-
men shall coincide with the central axia of the material. For material over
1-1/2 inches in thickneaa, the central axis of the specimen shall be located
midway between the center and surfaco of the piece.

4.5.1.2 McrcurOuo nitrate test. Where practical, the teet specimen shall
be the full cross-section of the material and at least 6 inches in length.
For large plate, sheet and strip, a specimen the full thickness of the mate-
rial ond at least 1 inch wide may be used. Sawed edges may be machined or
filed, but no annealing, bending, springing, or polishing of the test speci-
men shall be permitted. Preparation of the teat specimens shall be in accord-
al’iCGwith ASTM B 154.

4.5.2 Test procedures.

4.5.2.1 Chemical analysis. The samples selacted In accordance with 4.3.1
shall be analyzed by method 111 or method 112 of Fed. Teat Method Std. No. 151
to detecmine conformance with 3.3. A single analysis of a composite sample
may be made. In caee of dispute, analyaie by method 111 shall be the basis
for acceptance.

4.5. 2.2 Tcnoion tests. Tension teats ehall be conducted in accordance with
ASlll lL8. The yield strength shall be determined by the extension under load
method. The limiting extension shal 1 be 0.005 inch per inch for all specified
yield strength values. “

6.5. 2.3 Flercurous nitrate test. fiis test shall be conducted in accordance
with ASIM B 154.
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4.6 Rejection.

4.6.1 Examination defects. Any emnple unit having one or more defects
shall be rejected. If the number of nonconforming smple units in the eample
exceeds the acceptance number specified in 4.3.4.2 for that sample size, the
entire lot nhall be rejected subject Co the t,~~apo~ition Of NOncOnfordng

Rod.cts” provieiona of MIL-STO- 105.

4.6.2 Test failures. A lot shall b’erejected for failure to meet any of
the teat r.equircmenta whan tested in accordance with 4.5.

4.7 Retests. Retests shell be permitted in accordance with the “Rejection
and Ret~ proviaiona of Fed. Teat Method Std. No. 151.

4.7.1 Rolls, reels, or bucks. If the sample eelccced for examination in
accordance with 4.3.4.3 ia rejected because of handling marka, an additional
20 feet shall be selected for retesting.

5. PREPARATION FOR DELIVERY

5.1 Packing (see 6.31.

5.1.1 Lcvela A and B. The material ahal 1 bc packed in accordance vith
Fl12cc-3993.

5.1.2 LcvOl C. The products shall be separated by size, composition, and
temper and packed in accordance with the manufacturer’ a standard practice into
containers of a type end size cemmanly used for the purpose, in such a manner
as to insure acceptance by carrier for transportation at the lowest rate appli-
cable and to afford maximum protection from,normal hozards of transportation.

5.2 Marking (see 6.3~.

5.2.1 Civil agencies. In addition to mnrkinga required by the contract or
order, the packagea and ahi.pping contalnera shall be marked in accordance with
Fed. Std. No. 123.

5.2.2. Military activities. In addition to markings required by the con-
tract or order, the packagea and shipping contafnera shall be marked in accord-
ance with I12L-STO-129.

6. NOTRS

6.1 Intended use. With the cxcoption of alloy number 630. these alloys are
all alpha type (n uniform solid solution of aluminum in copper) . All have good
corrosion reaietnnce ond are auitabla for hot working. With the exception of
number 630, these alloya are alao auitablc for cold working.
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6.2 Ordering datn. Purchaaera fihouldexercise any desired options offered
herein and procurement documents should specify the following:

Title, number, and date of this epccf.fication.
:: Composition, form, ccmpcr and size of the material required

(see 1.2).
c. When material is required in rolls or on reels or bucks (see 3.2).
d. Nhen the mercurous nitrate test in required (see 3.5).
e. Length, whether specific, or stock lengths with or without ends.
f. Nhen item idcntif ication ~rking is required (see 3.7).

Nhether material 1s to be packed by level A, B, or C. (eee 5.1).
:: Special marking, if required (eee 5.2).
i. Maximum groaa weight of containers.

6.3 The requirements for item identification marking (eee 3.7) , and for
packing and marking for shipment (eee 5.1 and 5.2), specified harein apply
to direct shipment for Government activities and apply also, vhere specified,
to contracts or orders between the manufacturer and the Government prime con-
tractor.

MILITARY CUSTODIANS : Preparing activity:

Army - MR Army - MR
Navy - SH
Air Force - 11

Review activities:

Army - MU, MB, MI
Navy - SH, AS
Air Force - 84
DSA - IS

User actlvitiea:
I

Army - GL

I

U. S. %OVERNMENT PR2NTING OFFICE : 1974 - 585-644/1363

tidera for this publication oro to be placed with Ccneral Services Admin-
istration, acting aa an agent for the Superintendent of Documents. See”eec-
tion 2 of this specification to obtain copies and other documents referenced
herein. Price 35 cents each.
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