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December 12, 1983
SUPERSEDING

Fed. Spec. QQ-C-3WA
April 9, 1973

FEDERAL SPECIFICATION

CGPPER ALLOY CASTINGS

(INCLUDING CAST BAR)

This specification wae approved by the Assistant MminiBtrator,

Office of Federal Supply and Service6, General Service Admini6tratinn,
for the use of all Federal Agencieg.

1. SCOPE AND CLASSIFICATION

1.1 Scope. This specification covers copper alloy castings produced ~
static mold~ centrifugal mold or continuous processes (see 6.8.1, 6.e.2 and
6.8.3).

1.2 Classification.

1.2.1 Alloys. Copper alloy castings shall be furnished in the following
alloys~ as specified (see 6.2):

Copper alloy Nos. Consnercial composition grouping

c82000, C82500, Ce2700, C82900 Copper beryllium alloys

C83600, C83f300, CB4200, C84400 Leaded and nonleaded red and

sesni-red brass

c85200, Ce5400, Ce5500, C85700 Leaded and nonleaded yellow brass

C861OO, C86200, C86300, C86400, Leaded and nonleaded high-strength
Ct36500, C86800 yellow brass (manganese bronze)

Beneficial comments (reccsnmendations, additions, deletions) and any pertinent
data which may be of use in improving this document should be addressed to:
Director, Army Materials and Mechanics Research Center, ATTN: DRXKR-SMS ,
Watertown, NA 02172 by using the self-addressed Standardization Document
Improvement Proposal (DD Form 1426) appearing at the end of this document or

w letter.
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copper alloy Nos. Camercial copposition grouping

C87200, c87400 Silicon bronze

C90300, C90500, C90700, C91OOO, C91300, Leaded and nonleacled tin bronze
C91500, C92200, c92300, C92500, C9270()

c93200, c93400, c93500, c93700, c93BO0, High leaded tin bronze
C93900, C94000, C941OO, C94300

C91600, C94700, C94800 Nickel tin bronze

C95200, c95300, c95400, c95500, c95700, Aluminum bronze
C95800

C96200, C96400 Copper-nickel alloy

1.2.2 Types. Copper alloy castings shall be of the following types, as
specified (see 6.2):

Type I - Static castings.
Type IX - Centrifugal castings.
Type III - Continuous caetings.

1.2.3 Condition. Copper alloy castings shall be furnished in the following
conditions, as specified (see 6.2):

-
As cast: Copper alloy ca8tings are normally furnished in the as cast

condition except for the following which may also be supplied
in the listed conditions.

Heat treated: Copper alloy Nos. C94700, C95300, C95400, and C95500.

Solution heat treated: Copper alloy Nos. C82000, C82400, c82500,
C82600, C82700, and C82800.

Solution heat treated and age hardened: Copper alloy Nos. CB2000,

C82400, C82500, C82600, C82700, and C82800.

Chill cast: Copper alloy Nos. C91600, C94000, and C95500.

Annealed: Copper alloy No. C95800.

1.2.4 It should be noted that specific alloys are available only in

specific types (see 6.5) and conditions.
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2. APPLICABLE DOCUMEJT6----

.

L

2.1 The following documents, of the issues in ●ffect on date of invitation
for bids or request for proposal, form a pa- of this ~cification ~ the
extent specified herein:

Federal Spe cifications:

PPP-B-601 - Boxes, Wood, Cleated-Plywood
PPP-B-636 - BOX Shipping, Fiberboard

Federal Standards:

Fed. Std. No. 123 - Marking for Shipment (Civil Agencies)
Fed. Te6t Method Std. No. 1S1 - Hetalsi Test Methods

Conuuercial Item Description:

A-A-880 - Strapping, Steel Flat and Seals

(Activities outside the Federal Government may obtain copies of Federal
specifications, standards, and handbooks as outlined under General Information
in the Xndex of Federal Specifications and Standards and at the prices
indicated in the Index. The Index which includes emulative monthly
supplements as issued, is for sale on a subscription basis by the
Superintendent of Documents~ US Government Printing Office, Washington, DC
20402.

(Single copies of this specification and other product specifications
required by activities outside the Federal Government for bidding purposes are
available without charge from General Services Administration Business Office
Centers in Boston: New York; Philadelphia: Washington. m: Atlanta: Chicago:
Kansas City, ~; Ft. Worth; Houston; Denver; San Francisco; Los Angeles; and
Seattle, WA.

(Federal Government activities may obtain copies of Federal specifications,

standards, and handbooks and the Index of Federal Specifications and Standards
from established distribution points in their agencies.)

Militaxy Specifications:

MIL-P-116 - Preservation, Methods of

Military Standards:

PUL-STD-105 - Sampling Procedures and Tables for hspection by Attributes
MIL-STD-129 - Marking for Shipment and Storage
MXL-STD-271 - Nondestructive Testing Requirements for Metals
MIL-STD-276 - Impregnation of Porous Nonferrous Metal Castings
MIL-STD-278 - Welding and Inspection of Machinery, Piping and Pressure

Vesse16 for Ships of the United States Navy
M.IL-STD-1188 - Couanercial Packaging of Supplies and Equipment
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(Copies of Military Specification and Standards required by euppliers h

connection with specific procurement functions should be obtained from the
procuring activity or as directed by the contracting officer. )

2.2 Other publications. The following documents form a part of thiE

specification to the extent specified herein. Unless a specific issue is
identified, the issue in effect on date of invitation for bids or request for
proposal shall apply.

American Society for Te6t@ and Materials (ASTM) Standard~:

B 208 - Ten6ion Test Specimens for Copper-Base A~~oys for Sand Castings
E8 - Tension Testing of Metallic Materials
E 10 - Test for Brinell Hardness of Metallic Materials
E 18 - Test for Rockwell Hardness and Rockwell Superficial Hardness of

Metallic Materials

(Application for copies should be addressed to the American Society for
Testing and Materials, 1916 Race Street, Philadelphia, PA, 19103.)

National Rotor Freight Traffic Association, Inc., Agent:

National Motor Freight Classification.

(Application for copies should be addressed to the American Trucking
Association, Inc., Traffic Depanrnent, 1616 P Street, N.W., Washington,
DC 20036.)

Uniform Classification Committee, Agent:

Uniform Freight Classification.

(Application for copies should be addressed to the Uniform Classification
Committee, Room 1106, 222 South Riverside Plaza, Chicago, IL 60606.)

2.3 Order of precedence. In the event of a conflict between the text of
this specification and the references cited herein, the text of this
specification shall take precedence.

3. REQUIREMENTS

3.1 Chemical composition. The castings shall meet the chemical

requirements shown in tables I through X.

3.1.1 When specified (see 6.2), an analysis of each lot shall be furnished
by the contractor, showing the percentage of the elements designated.

3.2 Mechanical properties. When specified (see 6.2), results of mechanical
property tests required by 6ection 4 shall be furnished by the contractor.
All mechanical property tests shall be taken on separately cast or attached
test coupons. When teat coupons are taken from sample castings, the
mechanical properties shall be as agreed upon between the producer and the
procuring agency.
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3.2.1 Tensile properties. Castings shallb
requirements shown in tables XI through XX.
values are minimum.

QQ-C-390B

meet the tensile property
Unless othemi8e indicated, all

3.2.2 Hardness.

requirements ~hown
minimum.

3.3 8oundness.

When specified (see 6.2), castings shall meet the tirdness
in table XXI. Unless otherwise indicated, all values are

When specified (see 6.2), the soundness of castings shall

meet standards furnished by the procuring agency. The areas of the castings

subject to soundness requirements shall be as specified, and the number and
extent of blowholes, sponginess, and other defecte in euch areas mhall not be

greater than indicated by the etandard (see 6.2).

3.3.1 Naval shipboard applications. The soundness of castings, when
radiographically inspected, shall meet the requirements of MIL-STD-278.

3.4 Foundry control (static and centrifugal castings). When 6pecified (see

6.2), castings shall be produced under foundry control approved by the

procuring agency. Foundry control shall con~ist of examination of castingg by

radiography or ether approved methods for determining internal defects until
the gating, pouring, and other foundry practices have been established to
produce castings meeting the quality standards furnished by the procuring
agency or agreed upon by the procuring agency and the contractor. When
foundry practices have been so established, the production method shall not be
changed without demonstrating to the catigfaction of the procuring agency that

. the change does not adversely affect the quality of the castings.

3.5 Pressure and fracture requirements. When required, copper alloy
cagtings shall conform to such requirements as to pressure and fracture tests
as may be agreed upon by the manufacturer and the purchaser and as specified
in the contract or order (see 6.2).

3.6 Liquid penetrant test. When liquid penetrant test is
to be tested shall be as specified (see 6.2). Standards for
be as furnished or approved by the procuring agency.

3.7 Heat treatment. Heat treatment, when required, shall

required, areas
acceptance shall

be such as to
produce casting6 meeting the mechanical requirements of the alloy and
condition ordered (see 6.2).

3.7.1 Alloy C95800. For seawater contact, alloy C95800 shall be given a
postweld temper anneal if weld repair is required on the seawater side of the
casting, or if the heat-affected zone extends within 1/4 inch (6.4 mm) of this
surface when weld repair is made from the non-seawater side of the casting.
The temper anneal shall consist of heat treatxnent at 1300 ~ 500F (7o4 +
2BOC) for three hours at temperature, followed by either a furnace cooy or

air cool. Annealing requirements, if any, for weld repaired castings from
ether alloys should be as agreed upon by the manufacturer and the purchaser

and as specified in the contract or order (see 6.2).

L

Downloaded from http://www.everyspec.com



~-C-390b

3.0 Repair of caatinga. Repairable defects shall be defined in the

ordering data (see 6.2)# and pe~ssion for ~ch repairst shall ~ autbrized
@Y the procuring agency. Defects not eo covered! shall not be repaired,

plugged, welded, ox “burned in” without penniaaion from the procuring agency.

Such permission shall be given only when the defects are small and do not
adverBely affect the strength, use, or machineakility of the ca6tings. Each

repair shall be circled with a ring of white paint prior to subiasion for

inspection or ehipment. Castings shall not be impregnated without approval of
the procuring agency. When impregnation is approved, it shall be performed in

accordance with MIL-STD-276.

3.8.1 Naval shipboard application. For the type of casting specified (see

6.2), repair welding of castings used in Naval shipboard pressure vessels,

piping systems, and machinery shall be performed in accordance with
requirements for repair of castings specified in MIL-STD-278.

3.9 Surface finish (cast bar only).

3.9.1 Type X (static) and type II (centrifugal) cast hr. Unless otherwise

specified (see 6.2), solid and cored ~rs shall ~ machined to r=ove surface
s;ale and defects from the outside of solid bars and inside and outside of
cored bars.

3.9.2 Type 111 (continuous) cast bar. The outiside surfaces of continuous
cast solid bars and the Inside and outside surfacee of continuous cast cored
bars shall be smooth and free from surface defects except for high lead alloys
which may have a slight surface roughness in the bores of cored bars.

3.10 Dimensions and dimensional tolerances (see 6.2).

3.10.1 ‘JYPe I (static) and type 11 (centrifugal). Dimensions of types I
and II castings shall be such that the furnished castings can be laid out and
machined to the finished dimensions within the tolerances specified in the
contract or order. Sufficient stock shall be allowed for shrinkage and, where

required, for finishing. Castings of excessive size and weight Bhall not be
furnished.

3.10.2 me 111 (continuous).

3.10.2.1 Dimensions and permissible variations for continuous castings.

3.10.2.1.1 Cross-sectional dimensions (rod and &r). Ths avera9e outside

dimensions of continuous cast straightened rod and bar shall not vary from the
ordered dimensions by more than the amounts shown in table xXII.

3.10.2.1.2 Cross-sectional dimensions (round tube only). The average
outside and inside dimensions of continuous-cast straightened round tube shall

not vary from the ordered dimensions ~ more than the amounts shown in
table XXIII.

3.10.2.1.3 Allowance for finishing over maximum outside dimension and under
inside dimension of part to be machined shall be as shown in table XXIV.
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3.10.2.2 Roundness tolerances. The maximum deviation fran roundness

not exceed the value& shown in table XXV.

3.10.2.3 Straightness. The maxinum depth of arc for rod, tube, bar,

shapes shall not exceed the values shown in table XXVI.

shall

and

3.10.2.3.1 TWi6t. The degree of twist on non-round rod, tube and shapes
shall conform to such requirements aa may be agreed upon by the casting
producer and the purchaser and as specified in the contract or order (see 6.2).

3.10.3 Cast bar (all types).

3.10.3.1 Concentricity. The outside periphery of cored bar, Of Jdl dloYs

except as noted below, shall be concentric with the bore within 2 percent of
the nominal wall thickness over 1/4 in. (6.4 usn). With wall thickness 1/4 in.

(6.4 mm) and leEis,permissible variations in concentricity shall be subject to
agreement between the procuring agency and the contractor. The outside
periphery of cored bar of copper alloy nos. C86200, C86300, C86400, C95200,
C95300, C95400, C95500, C95800 and C96400 shall be concentric with the bore

within 4 percent of the nominal wall thickness.

3.10.3.2 Length. Unless otheniise specified (see 6.2), cored and solid *r

statically or centrifugally cast shall be furnished in 13 inch (330 m)
lengths and the ends shall be disc-ground or ~chined. Length tolerance shall
be plus 1/32 inch (0.79 mm) minus O. Continuously cast cored and solid bar
shall be furnished in lengths Of 105 inches (2/667 ~) unless otherwise
indicated in the contract or purchase order.

3.10.4 Cast bar, machined (all types). The inside and outside dimensions

of cored bar and the outside dimensions of solid bar shall not vary frcm the
ordered dimensions by more than the amounts shown in table XXVII.

3.11 Straightening requirement, -e III (continuous) only. Unless
otherwise specified (see 6.2), all continuous cast ~und rod and tub shall ~
straightened to within the required straightness of 3.10.2.3.

3.12 Cleaning. Before examination, types I and 11 castings shall be snwoth
and well cleaned by sandblasting, tumbling, chipping, or other method
ky the procuring agency. Castings shall have heads and gates removed
addition to mechanical cleaning.

3.13 Identification markinq.

approved
in

3.13.1 Small castings. When practicable, castings weighing less than 250

pounda (114 kg) shall be marked with manufacturer’s name or trademark and
pattern or piece nundnsr. Castings too small to permit legible markings on the
casting surface shall be so marked by use of tags or similar devices in order
to be readily identifiable at the point of delivery.

L
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3.13.2 Iarge CeBting6. When practicable, cagtinga weighing 250 pounds

(110 kg) or more shall be integrally marked with the manufacturer’s name or
trademark and pattern or piece ~r)c, number, and melt or lot number in a
pomition on the casting where they will not be removed in subsequent machining
to finished dimensions. When such marking is not practicable, castings shall

be marked as ~ecified in 3.13.1.

3.13.3 ~reS6iOn StMpin~. men iUpreS6iOn Btamping i6 used fOr
identification marking, the marking shall be located in areas of low atreas as
ehown on cagting drawings.

3.14 Workmanship. Castings shall be of uniform quality and condition, free

fran blowholes, sand inclusions, porosity, hard spots, surface depresaion6,
cracks, and other injurious defects.

4* QUALITY ~SURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the
contract or purchase order, the contractor is responsible for the performance
of all inspection requiranents as specified herein. Except as otherwise
specified in the contract or order, the contractor may use hi6 own or any
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 inspections set forth in the
specification where such inspections are deemed necessary to assure supplies
and services conform to prescribed requirements.

4.2 Lot.

4.2.1 Type I (static) casting6. A lot shall consist of all the castings
from one melt defined ●s:

(a) The entire melt from a single furnace charge weighing not more than
10,000 lbs. (4,500 kg) used to pour one or more castings or

(b) The combination of two or more furnace charges or crucible melts
weighing not more than 10,000 lbs. (4,500 kg) into a single ladle used to pour
one or more castings.

4.2.2 Type II (centrifugal) castings. A lot shall consist of all castings

produced from one melt except that when similar castings frm several melts
weighing leas than 500 pounds (225 kg) each in the rough are involved, a lot
shall consist of not more than 5,000 pounds (2,250 kg) of rough castings of
the same alloy, kind, and size sulxnitted for inspection at the same time.
When two or more furnaces or crucible melts are used to charge a ladle for a
pouring, the castings produced therefrom shall be considered as coming from a
single melt.

6
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4.2.3 Type III (continuous) castings. When castingg are produced fran

alloy ingot6 or melt6 of known cunposition~ a lot shall consi6t of not more
than 4,000 pounds (1,800 kg) of material of the same nominal cm!position and
same size and shape produced during the continuous operation of one casting
machine and mkmdtted for inspection at one time. When other raw materia16

are used, the lot shall congist of not more than 2,000 POUnd6 (900 kg).

4.3 Samplin~.

4.3.1 For chemical analysi6. A sample for chemical analysiE shall be taken

from each lot. The 8ample may be taken from tent coupons or frcm representa-

tive casting6.

4.3.1.1 Wet chemical analysis. The sample shall con6ist of not less than
two ounceg of drillings taken from sound metal balm the surface (fran the
cross-section in the cage of type III castingg) and shall be fine and clean,
free from oil, grit, and other foreign material.

4.3.1.2 Spectrochemical analygis. Samples shall be obtained as specified

in method 112 of Fed. Test Hethod Std. No. 151.

4.3.1.3 Other methods of analysis. Samples for other methodg of analysis
shall be as agreed upon by the contractor and the procuring agency.

4.3.2 Sampling for mechanical test6.

4.3.2.1 Separately cast coupons.

4.3.2.1.1 Type I (static) castings. Except as specified in 4.3.2.2 and
4.3.2.3, at least two separately cast test coupons shall be poured frcm each
lot. Except for length, gating, and risering detail, the test coupons shall

be poured to the form and dimensions of the keel block or of the double
horizontal full web test bar of ASTM B 208. One coupon shall repregent metal
cast at the beginning of the lot, and the second metal cast at the end of the
lot.

4.3.2.1.2 1’ype II (centrifugal) castings. Separately cast test bars may be
provided under the following conditions:

(a) When =tra length on centrifugal castings from which specimens can be
prepared is impracticable, and

(b) When there are less than 10 castings or 500 pounds (225 kg) of rough

caatings in the lot, or

(c) When specimens of the required dimensions cannot be machined from
castings.

9
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The responsibility for furnishing sufficient test bars shall re6t with the

contractor. Where #statically caretbars are used to represent cantingg
produced in sand-lined molds, the bars shall be cast as utanderd keel block

coupons. Where castings are produced in chill molds of metal or graphite,

test coupons may k cast in open keel block mOld6 of the same material an the
molds used for the ca6ting6. One coupon shall represent metal cast at the

beginning of the lot, and the second coupon metal cast at the ●nd of the
lot . Test coupons shall be positively identified with the castings they
represent. Where castings are heat treated, test coupons shall be heat
treated with the castings they represent. The conditions for centrifugally
casting coupons shall be satisfactory to the procuring agency concerned.

4.3.2.2 Attached coupons, type I (static) castings. When specified (see
6.2), or if the contractor so desires and the procedure is eati6factory to the
procuring agency, test coupons cast to the form and dimensions specified in
4.3.2.1 shall be attached to the castings as follow6 and serve in lieu of
separately ca6t test bars:

(a) Each casting weighing 250 pounds (110 kg) or more shall have at least
one test coupon attached thereto. Location of the test coupon shall be as
agreed upon by the procuring agency and the contractor.

(b) For individual castings weighing le6s than 250 pounds (110 kg), at
least one coupon shall be attached to two or more castings in each lot. One
such casting shall h cast at the beginning of the lot
end of the lot.

4.3.2.3 Sample castings.

4.3.2.3.1 I (static) and type II (centrifugal)

and the other at the

castings. When the
contractor so desires, a casting in the lot may be sukrnitted as a test coupon
in lieu of separately cast test coupons or attached coupons.

4.3.2.3.2 Type III (continuous) castings. At lea8t two test
be taken longitudinally from the cross-section. On rod or tube

coupons 6hall
having

dimensions two inches (51 mm) or over in diameter or wall thickness, the
coupons shall be removed from the mid-radius or the mid-wall. One coupon
Shall represent metal cast at the beginning of the lot, and the second coupon
metal cast at the end of the lot. When the lot consists of not more than
1,000 pounds (450 kg), only one test coupon shall be taken near the beginning
of the lot.

4.3.2.4 Identification of test coupons. All test coupons shall be suitably
identified with the proper melt or lot number and identification stamp. When
it is not practicable to identify the test coupons, the manufacturer shall be
required to establish and maintain procedures and recorde that will assure
that test coupons are poured from and processed with the lot they represent.

4.3.2.5 Chilling of test coupons (types I and 11 castings). The chilling
of test coupons shall be cause for rejection of the material represented
except when casting of the complete melt in chills is authorized.

10
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4.3.3 sampling for visual and dimensional examination. ?rcm each lot Of
>.

material, samples shall be reelected for visual end ~imennional examination h

accordance with MIL-STD-105 at Inspection level I. The acceptable quality

level (AQL) shall be 1.5 Percent defective” If an AQL of other than 1.5

percent defective is required, the required AQL shall ~ as specifi~ in the
contract or order. The samples selected for dimensional examination maY be

the same as those selected for visual examination, but the determination of

acceptance or rejection shall not be based on the cumulative sample for both
characteristics.

4.3.4 Soundness. When soundness i6 required in accordance with 3.3, the

number of ca8tings to be radiographer and the number and location of areas to
be radiographed shall be as specified by the procuring agency.

4.3.4.1 Naval shipboard applications. The castings shall be tested for

soundness in accordance with MIL-STD-271 to meet requirements of 3.3.1.

4.3.5 Foundry control (types I and II) castings. When specified in

accordance with 3.48 radiographic and other methods of examination to
establish gating, pouring, and other foundry practices shall b dete~in~ @
the procuring agency.

4.4 Visual and dimensional examination. Each wsmple selected in accordance
with 4.3.3 shall be subjected to surface examination for worlunanshlp and
dimensional requirements.

4.4.1 Examination of preparation for delivery. An examination shall be
made to determine compliance with the requirements of Section 5. The sample
unit shall be one shipping container fully prepared for delivery. Sampling
shall be in accordance with MIL-STD-105. The inspection level shall be S-2
with an AGL of 4.0 expressed in terms of percent defective.

4.5 Test methods.

4.5.1 Chemical analysis. The samples selected in accordance with 4.3.1
shall be analyzed in accordance with method 111 or 112 of Fed. Test Method
Std. No. 151. A single analysis of a composite sample may be made. In case
of dispute, referee analysis shall be by method 111. If another method of
enalysi6 is desired, it shall be as agreed upon by the contractor and the
procuring agency.

4.5.2 Tension teets. All tension tests shall be conducted in accordance
with ASTM E8. Two tests shall be made for each lot except when test coupons
are attached to castings weighing 250 pOUnd6 (11O kg) ox more, in which case
one test shall be made from a coupon attached to each casting. Yield
strength, when requiredl shall be by the method specified in the appropriate
table herein for the alloy ordered.

4.5.3 Bardness tests. When required, hardness tests shall be conducted in

accordance with ASTti E1O or E18.

\
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4 .5.4 Pre6sure and fracture tests. When pressure and fracture requirements

are required in accordance with 3.5, copper alloy castings 6hall be given the
test6 specified (see 6.2).

4.5.5 Cther teets. When required, other tests shall be conducted aG
specified in the contract or order (see 6.2).

4.6 Naval shipboard applications. Castings which are procured to this
specification for use in Naval shipboard pressure vessels, piping systems and
machinery shall be inspected in
of castings Bpecified.

4.6.1 Liquid penetrant. The
MXL-STD-271.

accordance with MIL-STD-27S, for the category

castings shall be tested in accordance with

4.7 Rejection.

4.7.1 Examination. Any sample unit containing one or more visual or
dimensional defects ,shall be rejected. If the number of defective units in
any sample exceeds the acceptance number specified in 4.3.3 for that sample
size, the entire lot represented by the sample shall be rejected.

4.7.2 Tests. A lot shall be rejected for failure to meet any of the test
requirements, when tested in accordance with 4.5.

4.E Retests. Retests shall be permitted in accordance with Fed. Test
Method Std. No. 151.

5. PREPARATION FOR DELIVERY

5.1 General.

5.1.1 Unless otherwise specified (see 6.2), all castingG shall be separated

by size, shape, or pattern when packed for shipment.

5.1.2 Where practicable, shipping containers shall be of uniform size, and
shall contain the identical number of castings of the same pattern.
Containers shall be designed to fit the contents in a compact manner.
Castings ehall be adequately blocked, braced, or otherwise secured to prevent
their movement within the shipping containers.

5.2 Packagin~. Packaging shall be levels A, B, or Caamercial as Epecified
(see 6.2).

5.2.1 Level A. Unless otherwise Epecified (see 6.2), castings having a
finished or polished surface shall be packaged in accordance with MIL-P-116,
method 111.

5.2.1.1 Rough castings not subjected to damage do not require packaging.

5.2.2 Ccznmercial. The castings shall be packaged in accordance with normal
commercial practice. The canplete package shall be designed to protect the

castings against damage during shipment, handling, and storage.

12
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5.2.2.1 Amy uce..-- For krmy users, caati.ngs nhall be packaged in eccortiance

with MIL-STD_1188.

5.3 Packlrq. Packing irhallbe level A, B, or Ccxnmercial, as specified (see

6.2).

5.3.1 Level A. Castings packaged as specified in 5.2 shall be packed in

oversea6 type containers conforming to PPP-B-601 or tc PPP-B-636 (class
weather-resistant ). Insofar as practical, containers shall be of uniform
shape and size, be of minimum cube and tare consistent with the prot=tion
required~ and contain identical quantities. Castings having a finished or
poli.6hed surface, subjected to damage shall be afforded adequate blocking or
bracing within the shipping container. Wood containers shall be provided with
a waterproof, heat-sealable caee liner. The case liner will not be required

when the unit container or the exterior container conforms to PPP-B-636, class
weather-resistantl and is waterproof and sealed in accordance with the
container specification requirements. Containers shall be closed and strapped
in accordance with applicable container specifications or appendix thereto.
The gross weight and size shall not exceed the limitation of the applicable

container t3pecification.

5.3.1.1 Unless otherwi6e specified (see 6.2), large rough castin9s shall ~

shipped loose or in bundle6 or palletized loads. Bundles not exceeding 500
pounds (227 kg) maximum shall be securely strapped with a minimum of 1-1/4 inch
(3.2 cm) wide strapping conforming to A-A-880. Palletized loads shall be in
accordance with MIL-STD-147.

\-
5.3.2 Level B. Castings packaged as specified in S.2.1 ehall be packed in

domestic type containers conforrmlng to PPP-B-601, or PPP_B-636. Insofar as
practicable, container6 shall be of uniform shape and size, be of minimum cube
and tare consistent with the protection required, and contain identical
quantities. Castings having a finished or polished surface subjected to
damage, shall be afforded blocking or bracing within the shipping containers.
Containers shall be closed and strapped in accordance with the applicable
container specification or appendix thereto. The gross weight and size shall
not exceed the limitation of the applicable container specification.

5.3.2.1 Unless otherwise specified (see 6.2), large rough castings shall be
packed as specified in 5.3.1.1.

5.3.3 Commercial. The castings, packaged as specified in 5.2, shall be
packed to insure delivery at destination, provide for redistribution by the

unit receiving activity~ and be acceptable by common carrier under National
Motor Freight Classification and Uniform Freight Classification.

5.3.3.1 Army use. For Army users, castings shall be packed In accordance
with MIL-STD-1188.

5.4 Markin~.

5.4.1 Civil agencies. Marking shall be as specified in Fed. Std. No. 123.

L. 5.4.2 Military agencies. Marking shall be as specified in MIL-STD-129 or,
when ~ecified, MIL-STD-1188.

13
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b. N~ES

6.1 Intended use. The intended use= of c~per ●lloy castlnge ●re ae

follows:

6.1.1 Copper alloy No. C82000. For switches and switch gear, circuit

breakers, current-carrying devices, and other uses requiring moderate strength
and hardness with good electrical conductivity.

6.1.2 ~er alloy No. C82400. For high strength pre=sure tight corrosion
re6istant applications. Good weldability.

6.1.3 Copper alloy No. c82500. For bushings, cams, bearings, gear=, safety
tOO16 and other use= requiring good resistance to wear and corrosion coupled
with high 6trength.

6.1.4 Copper alloy No. C82600. For high strength, high hardness
application.

6.1.5 Copper alloy No. C82700. General purpose applications requiring high
hardness and maximum strength.

6.1.6 Copper alloy No. C82800. Applications requiring high tensile and
yield strength plus maXiJnUm hardnes6.

6.1.7 Copper alloy No. C83600. For general castings requiring fair

strength, soundness, and machining properties, such as: pipe fittings,
gasoline-line and oil-line fittings, -all gear=, fire equipment fittings, and

ornamental fixture6. Require= les= critical materials than valve bronze (see
copper alloy No. C92200).

6.1.8 Copper alloy No. C83800. A general purpose free machining bronze for

use in low pre6sure valve6, plumbing supplies, and general hardware. It iS

not recouanended for castings Intended for u=e in artillery fire control
instruments ●nd magnetic capes= equipment which cannot tolerate any
disturbances of a magentic field.

6.1.9 Coppe r alloy Nos. C84400 and C84800. For general service similar to

ounce metal or hydraulic bronze (copper alloy No. C83600). Used for threaded
pipe, ornamental, or electrical fittings. Should be used wherever practicable
because tin content is lower than some similar compositions. Not recamnended
for castings used in fire control instruments and magnetic canpass equipment
which cannot tolerate any disturbance of the magnetic field. Ordinarily may

be purchased without mechanical property tests.

6.1.10 Copper alloy No. C&5200. A general purpose alloy with good
machining properties.

14
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6.1.11 Copper alloy No. C85400. For casting@ not ●xpoeed to water or air

pressure and as substitute fox ferrous castings that corrode easily. Used f~r

name end number plate8, instrument caaes, 031 cups, distribution boxes~
trirmninga,and similar small cautingc. Machines eaaier than naval brass
(copper alloy No. C85700) but has lower mechanical properties. Maxiznnn iron

content (0.10 percent) should be specified for casting intended for use in
artillery fire control instruments and magnetic compass equipment which cannot
tolerate any disturbance of the magnetic field.

6.1.12 Copper alloy No. C85500. For torpedo tubes and similar applications

Fe@ring moderate seawater corrosion resistance and medium strength.

6.1.13 Copper alloy No. C85700. For corrosion-resisting castings where
strength or bearing requirements are unimportant, such as: brass hatch and
door fitting and frames, fittinge for mess tables and benches, skylight and
chest hinges and fittings, joiner-work fittings (except hardware), fittings in

general not subjected to pressure, brackets and clips, brass valves and
fittings for ventilation systems (except working parts), ship trim, and brass

pipe flanges.

6.1.14 Copper alloy No. C861OO. For use where superior Etrength,

toughness, or resistance to corrosion by seawater is required. Typical
applications: slides, brackets, worm wheels, and gears.

6.1.15 Copper alloy No. C66200. For use where superior strength or

toughness is required. Its resistance to corrosion by seawater is
unsatisfactory. Typical applications: gears and worm wheels.

\

6.1.16 Copper alloy No. C86300. Has the highest mechanical propefiies of
the manganese bronzes, but its resistance to salt water corrosion is
unsatisfactory.

6.1.17 Copper alloy No. C86400. Can be produced from secondary materia16,
and is easier to machine than other classes of this alloy. For uses where
strength or toughness plus resistance to seawater corrosion is required, as in
shock loaded slides, knsarings, worm wheels, framing, propeller blades and
hubs , lever arms, gears, and liners. Do not use where stress corrosion may b
a factor.

6.1.18 Copper alloy No. C86500. Can be produced from secondary materials.
It is similar to copper alloy No. C86400 in corrosion resistance except that
it i6 recommended where stress corrosion may be a factor. It has higher
strength than copper alloy No. C86400 and has similar applications.

6.1.19 Copper alloy No. CB6800. As an alternative to manganese bronze
where higher strength and improved resistance to ero6ion-corrosion are
required.

6.1.20 Copper alloy Nos. c87200 and C87400. For sound, homogeneous
castings of high strength, toughness and corrosion resistance.

15
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6.1.21 Copper alloy No. c90300. &xcellent steam metal ●nd high-tensile

stmctural bronze used for expdnsion joints, special pipe fittinge, gears,
bolts and nutE, valvea, puap pistons and Caaings, bushings, bearing6, and

similar applications with weight limitations requiring strength plus the
corrosion resistance of tin bronze. This alloy 3s recommended for pipe

fittings and similar parts which are to be silver brazed.

6.1.22 Copper alloy No. C90500. A nonleaded hard bronze with excellent

wearing properties; can be silver brazed; preferred for guides, bushing8
operating

6.1.23

6.1.24
hard gear

6.1.25

at very high loads at low speeds, gears~ and worms.

Copper alloy No. C90700.

Copper alloy No. C91OOO. A hard bearing bronze, also known as a

bronze.

Copper alloy No. C91300. An extra-hard bearing bronze intended only
for special applications.

6.1.26 Copper alloy No. C91500.

6.1.27 Copper alloy No. C91600. Used as gear material; generally chill
cast with mechanical property requirements based on method of casting. Can

also be centrifugally and continuous cast.

6.1.28 Copper alloy No. C92200. A general purpose free-machining bronze

for parts requiring medium strength and resistance to salt water corrosion.
Used for low and medium pressure valves, castings for stern tube and propeller
shaft 81eeves, hose couplings and fittings, and cocks. Good brazing qualities
make it suitable for general bearing use if the bushings are to be silver
brazed to

6.1.29
alloy No.
required.

6.1.30

6.1.31

6.1.32

other components.

Copper alloy No. C92300. A leaded gun metal
C90300 where better machining properties and

Copper alloy No. c92500.

Copper alloy No. C92700.

Copper alloy No. C93200. Used for strength,

used instead of copper
sounder castings are

hardness, or shock
-..

resistance and for general utility bearings, ordnance bushings, and fittings
similar to ccpper alloy No. C93400. Suitable for heavily loaded true-running,
finely polished bearings which are lubricated, and for mem~rs where the
bearings are integral with the supporting or enclosing structure.

6.1.33 Copper alloy No. c93400. Similar to copper alloy Nos. C93200 and
C94300.

6.1.34 Copper alloy No. c93500. A good general purpose bronze for

applications involving high speeds at low loads.
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6.1.35
-— to.copper

6.1.36

QQ-C-390B

Copper alloy No. C93700. Used fox general bearing 6ervice similar

alloy Nos. C93200 and C93400.

Copper alloy No. C93800. High-leaded bronze for bearings or
bushings under light loads and high speeds. Suitable for bearing liners where
the bearing metal must deform 611ghtly to conform to irregular motion or
imperfect fit; also effective where lubrication is difficult and for uses as
bearings on railway rolling stock, traveling cranes, rock CrU6heX6, winches,
and conveyors.

6.1.37 Copper alloy No. C93900.

6.1.38 ~er alloy No. C94000. Used for torpedo engine and tail bushings.

6.1.39 Copper alloy No. C941OO. Same as copper alloy No. C93800.

6.1.40 Copper alloy No. c94300. Same as copper alloy No. C93800.

6.1.41 COPPer alloy No. C94700. For expansion joints, pipe fittings,
gears, bolts, nuts, valves, pump pistons, casings, bushings, and bearings
requiring good strength and resistance to salt water corrosion.

6.1.42 Copper alloy No. C94800. Similar to copper alloy No. c94700, but
with lesser strength and better machinability.

6.1.43 Copper alloy Nos. C95200, C95300, C?5400, and C95800. Similar to
copper alloy No. C95500 only insofar as application is concerned. Suitable

\.
for propellers and is not subject to dealuminization with proper chemical
control or temper annealing.

6.1.44 Copper alloy No. C95500. A heavy duty, dense, high-strength alloy
with hardness equal to that of manganese bronze, and excellent resistance to
corrosion and fatigue. Has good wearing qualities for elevated temperature
uses. For gun slides and mountings, for worm wheels and gears, valve seats,
bearings and bushings, propeller blades and hubs, liners, and bearing plates
subjected to heavy loads, and shaft sleeves in highly stressed shafting.
Proper precautions and controls are necessary to obtain satisfactory welds.

6.1.45
Favorable

6.1.46

6.1.47

requiring

Copper alloy No. C95700. Occasionally used for propellers.
ratio of elongation to yield Btrength.

Copper alloy No. C96200.

Copper alloy No. C96400. Pipe and tube fittings and similar uses
a high-grade alloy resistant to 6eawater corrosion.

6.2 Ordering data. Purchasers should select the preferred options
penrdtted herein, and include the following information in procurement
documents:

-
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(a)
(b)
(c)
(d)
(e)
(f)
(g)
(h)
(1.)

(j)
(k)
(1)
(m)
(n)
(o)
(p)

(q)
(r)
(s)
(t)
(u)
(v)
(w)

(x)
(y)

Title, number, ●nd date of this specification.
Alloy, type, and condition required (see 1.2, 3.1, and 3.2).
Chemical analycls of each lot, when required (see 3.1.1).

Remultm of mechanical temts, when required (see 3.2).
Hardness requirements of table XXI, when required (see 3.2.2).
Condition of casting for alloys C94000 and C95500 (see table XXI).
Soundness standards, when required (Bee 3.3).
Foundxy control, when required (see 3.4).
Pressure Or fracture tests, when required (see 3.5 and 4.S.4).
Liquid penetrant tests areas (see 3.6).
Heat treatment, when rewired (see 3.7).
Repair of castings (see 3.8 and 3.8.1).

When solid and cored bars are not to be machined (see 3.9.1).
Dimensions and dimensional tolerances (see 3.10).
Twist tolerances on non-round rod, tube, and shapes (see 3.10.2.3.1).
When statically or centrifugally cast cored or solid bar are required
in other than 13 inch (33.0 cm) lengths (see 3.10.3.2).
Whan type 111 castings are not required to be straightened (see 3.11).
Pattern or drawing number.
Whether pattern is to be furnished.
When more than one melt makes up a lot.
Attached test coupons, when required (see 4.3.2.2).
Other tests, when required (See 4.5.5).
Selection of applicable levels of packaging and packing required

(see 5.2 and 5.3).
Whether civil or military marking iK required (see 5.4).
Quantity of caetings required.

6.3 in the case of critical loaded caatings it may be desirable to

determine compliance with the soundness requirements of 3.3 by radiographic
examination, penetrant tests, or both. In such caees, provision for
inspection ~ radiographic or penetrant means should be included in the
inquiry or Invitation for bids and in the contract or purchase order.

6.4 Bach cast copper alloy is furnished in the type indicated in table
XXVIII.

6.5 Superseded Government specifications and similar industry
specifications are as shown in table XXIX.

6.5.1 In addition, the following specifications, not listed in table XXIX,
have also been superseded.

QQ-C-00395
QQ-C-00400
Qq-C-00420
QC-C-00430
Fed. Std. No. 00153, April 21, 1961

-
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6.6 Designations. Copper alloy IWikr6 are the same as the UNS n~~rs
L developed by the Society of Automotive Engineers (SAE) and the American

Society for Testing and Materials (ASTM). For copper alloys, these numbers
represent a simple expan6ion of the former three-digit designation sys$tem(as
used in ~-C-390A) accomplished by the addition of the prefix “C” and suffix
“00”. The suffix can be used to accommodate composition variations of the
base alloy.

6.7 The attention of manufacturers is specifically invited to the fact that

the mechanical requirements of this specification can be met only by a careful
proportioning of the ingredients of the melt within the llmits of a chemical
composition specified and by careful heat treating after casting when
applicable.

6.8 Definitions.

6.8.1 Static castings. Static castings are those made in molds in which
gravity is used to force molten metal into the mold.

6.6.2 Centrifugal castings. Centrifugal castings are those which are cast
in molds and rotated during pouring and solidification.

6.8.3 Continuous castings. Continuous castings are made ky the use of a
mold open at both ends which is equipped with provisions for water cooling.
Molten metal is continuously supplied to one eno of the mole, continuously
solidified within the mold at a high rate of chill, and continuously withdrawn
from the mold by suitable mechanical means.L

6.8.4 Xsi. The term “ksi” is defined as 1,000 pounds per square inch.

6.8.5 The S1 unit for strength properties now shown is in accordance with
the International Systan of Units (S1). The derived S1 unit for force is the
newton (N), which is defined as that force which when applied to a body having
a mass of one kilogram gives it an acceleration of one metre per second
squared (N=kg”m/s2). The derived S1 unit for pressure or stress is the
newton per square metre (N/m2), which has been named the pascal (Pa) by the
General Conference on Weights and Measures. Since 1 ksi = 6,894,757 Pa, the
metric equivalents are expressed as megapascal (MPa), which is the name as
MN/m2 and N/mm2.

6.9 Availability, type III castings. Continuous cast shapes are available
in symmetrical foxnm such as squa=s, rectangles, hexagons, octagons, and also
relatively simple nonsymmetrical shapes. Either sharp or rounded corners are
obtainable. External and internal bosses running the full length of the
shapes can be provided.

>-
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6.10 Size limitations, type III castinge. The attention of purchasers ie
invited to the following Information regarding size limitations:

Cross-sectional dimensions

Rod :

Diameter - 11/32

Tube :

Outside diameter
Inside diameter
Wall thickness:

(8.7 nrn)to 9-1/8 inches (232 m)

- 15/16 (24 mm) to 9-1/8 inches
- 15/16 inch (24 mm), minimum

(232 m)

For O.D. to 3 inches (76 mm) - 5/32 inch (4 nun),minimum
For O.D. over 3 inches (76 mm) - 8 percent of O.D., minimum

ShapeE:

Greatest cross-sectional dimension - %1/8 inches (232 mm), maximum

Length, all forms

12 feet (3.7 m) is standard length
1 to 12 feet (0.3 to 3.7 m) on request
12 to 20 feet (3.7 to 6.1 m) on special

6.11 This specification covers the technical
is not intended for the purchase of ingots.

arrangement

requirements for castings, and

6.12 The packaging, packing, and marking requirements specified herein
apply to direct shipment to the Government, and are not intended to apply to
contracts or orders between the manufacturer and the prime contractor.

6.13 For civil agency procurement. When level B packaging is required for
civil agency, the level A requirements in 5.2.1.1 shall apply, except the
fiberboard box shall be class dcmestic.

MILITARY CUSTODIANS:
Army - MR
Navy - SH
Air Force - 99

Review activities:

Army - MI, EA, AR
Navy - OS,
DLA - 1S

User activities:
Army - ME

(WP# Disc 0041A/ID #2599A

Preparing activity:
Army - MR

Civil Agency Coordinating Activities:

COMMERCE-NBS

GSA-FSS

Project No. MECA-0078

FOR AMMRC USE ONLY)
20
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TABLE 1. Chemical composition, copper-beryllium alloys (percent maximum, unless otherwise indicated)

Copper sili- Ahmi- Beryl- Chre-
Alloy No. Copper Tin Zinc Lead Nickel Iron con nun lium cobalt Bilm

C82000 95.0 min. 0.10 0.10 0.02 0.20 0.10 0.15

C82400 96.4 min. 0.10 0.10 0.02 0.10 0.20 -

C82500 95.5 min. O.10 0.10 0.02 0.20 0.25 0.20-.35

C82600 95.2 min. 0.10 0.10 0.02 0.20 0.25 .20-.35

C82700 94.6 min. 0.10 0.10 0.02 1.0-1.5 0.25 .15

C82800 94.8 min. 0.10 0.10 0.02 0.20 0.25 .20-.35

0.10 0.45-0.8 2.4 -2.W

0.15 1.65-1.75 0.20-0.40

0.15 1.90-2.15 .35- .?

0.15 2.25-2.45 .35- .7

0.15 2.35-2.55 -

0.15 2.50-2.75 o.35-o.7a

0.10

0.10

0.10

0.10

0.10

0.10

Qlickel plus cobalt.

N
P
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TAELE II. Chemical composition, leaded and nonleaded, red and eemi-red brass (percent maximum unless range 3s

indicated)

Copper Nominal Nickel

Alloy compo- (kl) incl. Alumi- Anti- Phos-
No. sition Copper Tin Lead Zinc Cobalt num Iron mony phomsa Silicon Sulphur

C83600 85-5-5-5

C83800 83-4-6-7

C84200 80-5-2-13

C64400 81-3-7-9

C84800 76-3-6-15

84.0- 4.0-
86.Ob 6.0

82.0- 3.3-
83.Bb 4.2

78.0- 4.0-
82.0 6.0

78.0- 2.3-
e2.ob 3.5

75.0- 2.0-
77.ob 3.0

4.0-

6.0

5.0-

7.0

2.0-
3.0

6.0-
8.0

5.5-
7.0

4.0- 1.0 0.005 0.30 0.25 0.05 0.005 0.08

6.0

5.0- 1.0 .005 .30 .25 .03 .005 .08
8.0

10.0- 0.8 .005 .40 .25 .05 .005 .08

16.0

7.0- 1.0 .005 .40 .25 .02 .005 .08
10.0

13.0- 1.0 .005 .40 .25 .02 .005 .08
17.0

a For continuous caetinga, the maximum phosphorus shall be 1.5 percent.
b In determining copper minimum, copper may be calculated as copper plus nickel.
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TABLE XII. Chemical composition, leaded and nonleaded, yellow brass (percentmaximw unless range is indicated)

Ccpper Nominal Nickel
Alloy compo- Anti- incl. Phos- AIUmi-
No. sition Copper Tin Lead zinc 1ron mony Cobalt Sulphur phorus num Silicon

C85200 72-1-3-24 70.0- 0.7 - l.5- 20.0- 0.60 0.20 1.0 0.05 0.02 0.005 0.05
74.0 2.0 3.8 27.0

C@54i30 67-1-3-29 65.0- 0.50- l.5- 24.0- .7 - 1.0 .35 .0s
70.0 1.5 3.8 32.0

c85500a 60-40 +AL 59.0- - - Rem. - - .so- ● 0s
63.0 0.20 0.20 0.20 0.20 1.0

C8!5700 63-1-1-35 58.0 0.5 - 0.8- 32.0- .7 - 1.0 0.50 .0!!
64.0 1.5 1.5 40.0

N
w

a 0.20 percent maximum ma~anes~.
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TABLE IV. Chemical composition, leaded and nonleaded, high strength yellow brass (manganesebronze)

(percsntmaximum unless a range is indicated)

Copper Nickel
Al 10Y incl.
No. Designation Copper Tin Lead Zinc Iron cobalt Aluminum Manganese

C861OO 9oooo-MnBr 66.0- 0.20
68.0

C86200 9oooo-MnEr 60.0- .20
66.0

C86300 lloooo-Bl*r 60.0- .20
66.0

C86400 60000-MiBr 56.0- 0.50-
62.0 1.5

C86500 65000-FhEk 55.0- 1*O
60.0

C86800 Ni-Un-Br 53.5- 1.0
57.0

0.20 Rem.

● 20 22.0-
28.0

.20 22.0-
28.0

0.50- 34.0-
1.5 42.0

.40 36.0-
42.0

.20 Rem.
a

2.0
4.0

2.0
4.0

2.0
4.0

0.40-
2.0

0.40-
2.0

1.0
2.5

4.s-
5.5

1.0 3.0-
4.9

1.0 5.0-
7.s

1.0 0.50-
1.s0

1.0 o*50-
1.5

2.s- 2.0
4.0

2.5
5.0

2.5
5.0

2.5
5.0

0.1o-
1.0

0.10-
1.s

2.5
4.0

a The chemical composition of the castinga shall be IEOcontrolled that the ‘zinc ●quivalent based on the
following formula, does not ●xceed 45.0 percent:

Percent zinc equivalent = 100 - (loo x t Cu)
(100 + A)

Where A Is the algebraic sum of the following zinc replacementfactorsl

Tin w +1.0 x percent Sn
Aluminum = +5.0 x percent Al
Manganese = -0.5 x percent M
Iron m -0.1 x percent Fe
Nickel = -2.3 x percent Ni
Lead w o

( (
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TABLE V. Chemical composition, silicon bronze (percentmaximum unless otherwise itikated)

Copper
Alloy
No. Copper Tin Lead zinc Iron Aluminum Manganese Silicon

C87200 89.0 min. 1.0 0.50 5.0 2.5 1.5 1.5 1.o-
5.0

C87400 79.0 min. 1.0 12.0- - 0.8 2.5-
16.0 4.0

N
m
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I TABL8 VI. chemical composition, leaded and nonleadti tin bronze (percentIMXimUM UJIl@CS● ran9e im i~~cat~)

I Copper Nomina1 Nickel
Alloy con’Qo- Anti- incl Phos- Aluz!i-

1 No. sition Copper Tin Lead Zinc Iron mony cobalt Sulphur phorus num Silicon

(330300 8(3-8-0-4

C90500 88-10-0-2

C90700 89-11

C91OOO 85-14-0-1

c91300 80-20-0-0
Nm

C92200 88-6-2-4

c92300 87-0-1-4

86.0- 7.5-
89.0C 9.0

86.0- 9.0-
89.0cll.0

88.0- lo.o-
90.0 12.0

84.0- 14.0-
86.0 16.0

79.0- 18.0-
82.0 20.0

86.0- 5.5-
90.0 6.5

85.0- 7.5-
89.0 9.0

C92500 87-11-1-0-1 85.0- 1o.o-
88.0 12.0

c92700 88-10-2-0 86.0- 9.0-
89.0 11.0

0.30 3.0
5.0

.30 l.o-
3.0

.50b o.5ob

.20 1.5

.25 0.25

1.0 - 3.0 -
2.0 5.0

0.30- 2.5 -
1.0 5.0

1.0 - 0.50
1.5

1.0 - .7
2.5

0.20

.20

.15

● 10

.25

.25

.25

.30

.20

0.20 1.0

.20 1.0

.20 0.50

.20 .8

.20 .50

.25 1.0

.25 1.0

.25 0.8 -

1.5

.25 1.0

0.05

.05

.05

.05

.05

,05

.05

.05

.05

O.osa

.fj5a

.goa

o.05a

l.o a

.05a

.05a

.aoa

.25a

0.005

.005

.005

.005

.005

.005

.005

.005

.005

0.005

.005

.005

.005

.00s

.005

.00s

.005

.005

a For continuous castings, the maximum phosphorus shall be 1.5 percent.
b Total lead, zinc, and nickel shall be 1.0 percent.
c In determining copper minlmumt copper may be calculated as copper plus nickel.
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TAELE VX1. Chemical composition, high leaded tin bronze (percent maxi- unlees a range is indicated)

Copper Nminal Nickel
Alloy cqo- Anti- incl. Phos- Alwni-
No. sition Copper Tin Lead Zinc Iron mony cobalt Sulphur phcrus nun Silicon

o.15b

.5@

.05b

.15b

.05b

1.5b

O.osb

.05b

.05b

c93200 83-7-7-3 81.0-
85.@

6.3-

7.5

6.0-
8.0

2.0-
4.0

0.8

0.20 0.35

.20 .50

.20 .30

.15 .55

.15 .8

.40 .50

.25 .50

.2s .8

.15 .8

1.0

1.0

1.0

1.0

1.0

0.8

0.50-
1.0

0.8

1.0

0.08

.oe

.08

.06

.08

.00

.08

.08

.08

0.00s

.005

.005

.005

.005

.005

.005

.005

.005

0.005

.005

.005

.00s

.005

•fJo~

.005

.005

.005

c93400 84-8-8 82.0-

85.0
7.0-
9.0

7.0-
9.0

C93500 85-5-9-1 83.0-
86.0

4.3-

6.0
8.0-
10.0

2.0

C93700 80-10-10 78.0-
82.0a

9.0-
11.0

8.0-
11.0

0.8

C93800M 78-7-15
4

C93900 78-6-16

75.0-

79.0
6.3-

7.5

13.0-
16.0

.8

76.5-

79.5a

5.0-
7.0

14.0-
18.0

1.5

c94000 70-14-16-0 69.0-

72.Oa

12.0-
14.0

14.0-

16.0

0.50

C941OO 75-5-20-0 65.0-
75.0

4.5-

6.5

15.0-
22.0

22.0-

3.0

c94300 71-5-24-0 68.5- 4.5- 0.8
73.5a 6.0 25.0

a In determining copper minimum, copper may be calculated as copper plus nickel.
b For continuous castings, the maximum phosphorus Shall be 1.5 percent.
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TASLE VIII. Chemical ccaposition,nickel tin bronze (percent❑aximum unleso a range is indicated)

Copper Nominal Nickel
Alloy Ccmpo- Anti- incl. Phos- Alumi- Hanga-
No. Eition Copper Tin Lead zinc Iron mony Cobalt Sulphur phorus nun nese Silicon

c91600 88-10.5- 86.0- 9.7- 0.25 0.25 0.20 0.20 1.2- 0.05 0.30 0.005 - 0.005
0-0-1.5 89.(W 10.8 2.0

C94700 86-5-0- 85.0- 4.5- O.lob 1.o- .25 .15 4.5- .05 .050 .00s 0.20 ● 005
2-5 90.0 6.0 2.5 6.0

C94800 87-5-1- 04.0- 4.5- 0.30- l.o- .25 .15 4.5- .05 .050 .005 .20 .005
2-5 89.0 6.0 1.0 2.5 6.0

a Copper? tin, nickel? lead~ and phosphorus Ehall be 99.5 percent minimum.
b The mechanical properties in the heat treated condition nay not be attained if the lead COIkWk txCedJ

0.01 percent.

IQ
m
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TA8LE IX. Chemical composition, aluminum bronze (percent maximum unless a range ie indicated)

Copper Nominal Nickel
Alloy canpo- Copper incl.
No. sition min. Lead cobalt Aluminum Iron Manganese Silicon

c95200 88-3-9 B6.OC 8.5- 2.5-
9.5 4.0

C95300 89-1-10 86.OC 9.0- O.e
11.0 1.5

C95400 85-0-4-11 83.Ob 2.5 1o.o- 3.0- 0.50
11.5 5.0

C95500 B1-4-4-11 78.Oh 3.0- 1o.o- 3.0- 3.5
5.5 11.5 5.0

M
w C95700 75-3-8-2-12 71.ob 0.03 1.5- 7.0- 2.0- 11.o- 0.10

3.0 8.5 4.0 14.0

c95800 B1-4-4-9-2 79.ob .03 4.0- 8.5- 3.5- 0.8- .10
5.Oa 9.5 d,sa 1.5

a Iron content nhall not ●xceed the nickel content.
b Sum of named elements 99.5 percent minimum.
c Sum of named elements 99.0 percent minimum.
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TASLE X. Chemical composition, copper nickel (percentmaximum unless a range is indicatd)

Copper Nickel
Al10Y incl. Manga-
No. Copper Lead

Phos-
Cobalt 1ron nese phorus Silicon Sulphur Columbium Carbon

I C96200 Rem. o.03a 9.0- 1.0 - 1.5
11.0 1.8

0.30 1.0 0.10

.151.5
C96400 65.0-

69.0
.03a 28.0- 0.25- 1,5 0.02

32.0 1.5
● 50 0.02

a ?or welding gradee~ lead ❑ay not exceed 0.01 percent.

w
o
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QQ4-390B

TABLB XI. T.nsile properties, copper-beryllium cast alloys
(801ution heat treated ●nd aged)

Copper Tensile Yield Elongation
Alloy casting strength, strength, in 2 in.
no. type k-i (IIPa) ksl (MPa)a percent

C82000 I 95 (655) 3
C82400 t ●nd 11 145 (1000) 130 (895)
C82500

o
I ●nd 11 155 (1070) 140 (965) o

C82600 I 160 (1105) 145 (1000) o
C82700 I 155 (1070) 140 (965) o
C82BO0 I 160 (1105) 150 (1035) o

● Yield strerqth determination by 0.2 percent offset method.

TABLE XII. Tensile properties, leaded and nonleaded, red and semi-red
brass cast alloys (as cast)

Copper Tensile Yield Elongation
Alloy Casting strength, strength, in 2 in.
No. type ksi OKPa) ksi (MPa)a percent

C83600 I ●nd 11 30 (205) 14 (95)
111 36 (250)b 19 (230

C83800 I ●nd II 30 (205) 13 (90)
III 30 (205)b 15 (105

C84200 III 32 (220)b 16 (110,
C84400 I ●nd II 29 (200) 13 {90)

20
b 15

20
b 16
b 13

18
XII 30 (205)b 15 (Ios)b 16

C84800 I and 11 28 (195) 12 (85) 16
111 30 [205)b 15 (lo5)b 16

● yield strerqth determination by 0.5 percent extension under bad or
0.2 percent offset ●ethod.

b Minimum tensile strength and yield strength shall be reduced 10 percent
for cast bars having ● cross-section of 4 inches (102 mm) or more.

----
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QQ-C-390B

TABLE XIII. Tensile properties, leaded and nonleaded, yellow braas cast
●lloys (aricast)

Copper Tensile Yield Elongation
Alloy Casting strength, strength, in 2 in.
No. type ksi (MPa) ksi (XPa)a percent

CB5200 1 35 (240) 12 (85) 25
C85400 I 30 (205) 11 (75) 20
C85500 I and II 55 (380) 25
ca5700 I and II 40 (275) 14 (95) 15

a Yield strength determination by 0.5 percent ●xtension under load or
0.2 percent offmet method.

TABLE XIV. Ten8ile properties, leaded and nonleaded high strength yellow
brass (manganese bronze) cast alloye (as cast)

Copper Tensile Yield Elongation
Alloy Casting strength, strengthe in 2 in.
No. type ksi (l@a) hi (MPa)a percent

C861OO I ●nd II 90
C86200 I and III 90
C86300 I and II 110

III 110
C86400 I 60

III 70
C86500 I and II 65
C86800 I 78

(620)
(620)b
(760)
(760)b
(415)
(485)
(450)
(540)

45 (310) 18
45 (310)b 18
60 (415) 12
62 (425) 14
20 (140) 15
25 (170)b 25
25 (170) 20
35 (240) 10

a Yield strength determination by 0.5 percent ●xtension under load or
0.2 percent offset method.

b For type III, minimum tensile strength and yield strength shall be
reduced 10 percent for cast bars having a cross-section of 4 inches
(102 mm) or more.

32
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QQ-C-390B

TABLB XV. Tensile properties, ●ilicon bronze ●lloy castings (as cask)

Copper Tensile Yield Elongation

Alloy casting strength, 8trength, in 2 in.
No. type ksi (l@a) ksi (MPa)a percent

C87200 x 45 (310) 18 (125)
C87400

20
I 50 (345) 21 (145) 18

a yield stre~ti determination by 0.5 percent extension under bad or
0.2 percent offset method.

TABLE XVI. Tensile properties, leaded and nonleaded, tin bronze, alloy
casting- (as cast)

Copper Tensile Yield Elongation
Alloy Casting mtrength, strengthj in 2 in.
No. type ksl (NPa) ksi (MPa)a percent

-

C90300

C90500

C90700
C91OOO

C91500
C92200

C92300

C92500
C92700

I ●nd II
111
I ●nd lx
III
111
I and 11
111
111
I and II
111
I and II
III
III
III

40
44
40
44
40
30
30
45
34
36
36
40
40
38

(275)
(305)b
(275)
(305)b
(275)b
(205)
(205)b
[310)
(235)
(260)b
(250)
(275)b
(275)b
(266)b

18
22
18
25
25

25
16
19
16
19
24
20

(125)
(lso)b
(12s)
(170)b
(170)b

(170)b
(110)
(130)b
(110)
(130)b
(165)h
(140)b

20
18
20
10
10
1
0
8
24
18
18
16
10
8

a Yield strength determination by 0.5 percent extension under load or
0.2 percent offset ●ethod.

b Rinizum tensile stre~th ●nd yield strength shall be reduced 10 percent
for cast bars having a cross-section of 4 inches (102 mm) or ❑ore.

33
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~-c-390B
.~lQy caat~m.

Tensile properties,
high le~ed tin bronse,

*~LE XVII*
(as cast)

s~ongmtion
yield

Tentaile
~n 2 in.

•tre~the
ntrtngth~

prconk
cOpper castin9

ksi (k-)a

A11OY ksi (ma)
type

No ● 15
— 14 (95)

30 (205)
10

I and 1X
20 (140)~ a

@3200 35 (240)b
111

la (85)
25 (170)

8

1 and II
20 (140)~

34 (235)b 15
C93400

111
12 (8s)

28 (195)
12

I and II
16 (UO)b

30 (205)b 15
C93500 111

12 (85)
30 (205)

6

1 and 11
Zf)(140)b

35 (240)b 12
C93700 III

14 (95) 5
26 (180)

~ and 11
16 (lIO)b

25 (170)b 5
C93800 III

16 (llO)b
25 (170)b 10

III 7
Cg3900 25 (1701

I
17 [115)b

25 (170)b 7
C941OO 111 24 (165)

7

1 and II
15 (lo5)b

C94300 21 (145)b
111

—

●xtension under %Oad ‘r
by ~.5 percent

~eterstination

a yield stremth
0-2 percent

offset met~”

tensile etre~th
and yield strewth

shall be reduc~ 10 ptrcent

b Minimun
of 4 i~hes

having a cross-section

(102 mm) or more.

for cast bars

4
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QQ-C-390B

TABLE XVIII. TenBile properties, nickel tin bronze, cast ●lloys

copper Tensile Yield Elongation
Alloy Ca6ti~ Condition stqength, 8trength~ in 2 In.
No. Type of caIlting8 ksi (MPa) ksi (MPa)a percent

C91600 I A8 cast
Chill ca8t

11 As cast

C94700 I As cast
Heat treated

111 As cast
Heat treated

C94800 I A8 cant
111 As cast

35
45
45
45
75
45
75
40
40

(240)
(310)
(310)
(310)
(515)
(310)b
(515)b
(275)
(275)b

17
25
25
20
50
20
50
20
20

(115)
(170)
(170)
(140)
(345)
(140)b
(345)b
(140)
(140)b

10
14
14
25
5
25
5
20
20

a Yield strength determination by 0.5 percent extension under load or
0.2 percent off-et method.

b Minimum ten6~le ~tre~th and yield atre~th shall be reduced 10 percent
for cast bars having a cross-section of 4 inches (102mm) or more.

35
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QQ-C-390B

TABLE XIX. Tensile properties, ●lminum bronze, cast alloys

copper Tmaile Yield Elongation
Alloy ca8ting Condition strength, strength, in 2 in.
No. Type of castings k-i (NPa) ksi (UPa)a percent

-

C95200

C95300

C95400

C95500

C95700
C95800

I ●nd II
111
I ●nd II
III
I, II,

and III
I ●nd II
111
I and 11
III
I ●nd IX
111
I and II
III
I and II
I and II

AB caat

As C~Bt
As cast
As caat
Beat treated

As caat
As cast
Heat treated
Heat treated
An taut
As cast
Beat treated
Beat treated
AG cast
As ca8t or
annealed

65 (450)
68 (470)b
65 (450)
70 (4es)b
80 (550)b

75 (515)
05 (5Jls)b
90 (620)
95 (655)b
90 (620)
95 (655)b
L1O (760)
110 (760)b
90 (620)
85 (585)

25 (170)
26 (X30)b
25 (170)
26 (180)b
40 (275)b

30 (205)
32 (220)b
45 (310)
45 (310)b

:: l:%
60 (415)
62 (425)b
40 (275)
35 (240)

20
20
20
25
12

12
12
6
10
6
10
5
8
20
15

● Yield strength determination by 0.5 percent extension under load or
0.2 percent offset method.

b For type 111, minimum tensile stre~ti and yield strength shall be
reduced 10 percent for cast bars having a cross-section of 4 inches

(102 mm) or more.
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QQ-C-390B

TABLE XX. Tensile properties, copper nickel caat alloys (as taut)

Copper Tensile Yield Elongation
Alloy Casting atrength, mtrefqth, in 2 in.
No. type k-i (MPa) kai (PIPa)a percent

C96200 I and II 45 (310) 25 (170) 20
C96400 I and II 60 (415) 32 (220) 20

111 65 (450)b 35 (240)b 25

a Yield mtre~th determination by 0.2 percent extension under load or
0.2 percent offset method.

b Minimum tensile stre~th and yield utreqth shall & reduced 10 percent

for cast bars having a croms-section of 4 inchee (102 mm) or more.

37
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TABLE XXI. Hardness of copper caat allOy@

Copper
Alloy Casting Condition Brinsll hardness -Jiockwellhardneas
No. of casting 500 kg load 3000 kg load B scale C scale

C82000
C82400
C82500
C82600
c82700
C82800
C91300
C91600

C94000

C94300
C95500

~

I
I and
I and
I
I
I
I, II
I
II
I
I
11, I
I
I

I
II
11

II
II

, 111

II

AS caata

As casta

As cat3ta

AS caata
As Casta

AS casta

As caat
Chill caat
As caat
Chill cast
Sand cast
As caat
Aa caat
Chill cast, sand cast
Chill cast, heat treated
As cast
Heat treated

85
80
80
50
80
38

160

190
200
190b
200

92
35
38
40
39
42

a Solution heat treated and age hardened.
b Typical hardness for informationonly$ not required.
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QQ-C-390B

TABLE XXII. Permissible variations in ●verage outside cross-sectional
dimtnsiona of continuous-cast straightened rod and bar

Tolerances, in. (mm)
rounds~ square~ rectangles,

Diameter or distance between hexagona, octagons

parallel surfaces, in. (sun) plusa ●inusa

All alloys except as noted below

up to 4 (102), excl. 0.005 (0.13) 0.016 (0.41)
Inc1. 4 [102) to 5 (127) i~l. .008 ( .20) .016 ( .41)
Over 5 (127) .016 ( .41) .016 ( .41)

A11OYS C86200, C86300, C86400, C95200, C95300, C95400, C95500, and C96400

up to 3 (76.2), iI=l. 0.010 (0.2s) 0.020 (0.51)
over 3 (76.2) to 4 (102), incl. .015 ( .38) .020 ( .51)
Over 4 (102) to 5-1/2 (140), incl. .020 ( .51) .020 ( .51)
Over 5-1/2 (140) .025 ( .64) .025 ( .64)

a When tolerances are specified as all plus or all minus, double the values+-
given.
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TABLE XXIII. Permissible VaKi8tiOn@ in ●verage outside and inalde diameters

of continuous-cast straightened round tube

Tolerances, in. (mm)
Average outside Outside diameter Inside diameter

diameter, in (em) plus or udnusa plush minusb

All alloys except ●s noted below

Up to 4 (102), excl. 0.005 (0.13) 0.012 (0.30) 0.033 (0.84)
Incl. 4 (102) to 5 (127) incl. .008 ( .20) .016 ( .41) .046 (1.2)
Over 5 (127) .016 ( .41) .032 ( .81) .064 (1.6)

A11OYS c86200, C86300, C86400, C95200, C95300, C95400, C95500, and C96400

Up to 3 (76), incl. 0.010 (0.25) 0.012 (0.30) 0.033 (0.84)
Over 3 (76) to 4 (102), Incl. .015 ( .38) .015 ( .38) .050 (1.3)
Over 4 (102) to 5-1/2 (140), incl. .020 ( .51) .025 ( .64) .070 (1.8)
Over 5-1/2 (140) .025 ( .64) .035 ( .89) .090 (2.3)

a When tolerances are specified aa all plus or all minus, double the values
given.

b When tolerances are specified as all plus or all minus, total the values

given.

TABLE XXIV. Cleanup or finish allowance

Finished outside Finlah allowances added to fini6h or
diametera in. (mm) print dimensions of the part, in. (mm)

All alloys except as noted below Inside diameter Outside diameter

up to 4 (102), excl. -1/32 (0.79) +1/32 (0.79)
Incl. 4 (102) to 5 (127), incl. -1/16 (1.6) +1/16 (1.6)
Over 5 (127) -3/32 (2.4) +3/32 (2.4)

Alloys C86200, C86300, C86400, C95200, C95300, C95400, C95500, and C96400

Up to 3 (76.2), incl. -1/8 (3.2) +1/16 (1.6)
Over 3 (76.2) to 4 (102), incl. -1/8 (3.2) +3/32 (2.4)
Over 4 (102) to 5-1/2 (140), incl. -3/16 (4.8) +1/8 (3.2)
Over 5-1/2 (140) -1/4 (6.4) +3/16 (4.8)

-

a For rounds only. For other shapes, finish allowance shall be subject
to agreement between purchaser and manufacturer.
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TABLE XXV. Permissible variations in rounclne8s of round rod ●nd tube

Outside diameter, in. (mm) Maximum out-of -roundness~, in. (m)

All allow except ● s noted below

Up to 4 (102), excle 0.020 (0.51)
Incl. 4 (102) to 5 (127), incl. .032 ( .81)
Over 5 (127) .064 (1.6)

Alloys C66200, C86300, C86500, C95200, C95300, C95400, C95500, C95800, and
C96400

Up to 3 (76.2), incl. 0.025 (0.64)
Over 3 (76.2) to 4 (102), incl. .040 (1.0)
Over 4 (102) to 5-1/2 (140), incl. .060 (1.5)
Over 5-1/2 (140) .075 (1.9)

a The deviation from roundness is measured as the difference between majos
and minor diameters as determined at any one cross section.

L TABLE XXVI. Permissible variations in atraightnens of rod, tube, bar, and
shapes

Product Lengths, ft. (m) Ilaximum curvature
(depth of arc), in. (mm)

Round rod or tube up to 10 (3.05) 1/4 (6.4) in any 5-ft (1.52 ●)
portion

10 (3.05) and over 1/2 (13) in ●ny 10-ft (3.05 m)
portion

Bar and shapes Any length 1/2 (13) in any 6-ft (1.83 m)
portion

a Of total length.
b Applicable to any longitudinal surface or edge.

L
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TABLE XXVII. Permissible Variation in outBide ●bd inmide diH@n9iOn13 for
machined cored ●nd solid bar.

Permissible variation, in. (mm)
Ordered diemeter, Inside diameter 0ut8ide diemeter
in. (mm) plus minuu pluB ❑inus

-

up to 4 (102), incl. o 1/32 (0.79) 1/32 (0.79) o
Over 4 (102) o 1/16 (1.6) 1/16 (1.6) o

/

42

Downloaded from http://www.everyspec.com



—.

QQ-C-390B
TABLE XXVIII. Cast copper .alloya●nd types ●vailable

‘IWe of casting
Cepper Type I Type II Type IIIL

Commercial destination alloy No. (static) (centrifugal) (continuous)

Copper-beryllium alloys C82000 x
C82400 x x
C82500 x x
CB2600 x
C82700 x
C82800 x

Leaded and nonleaded, red C83600 x x x
and semi-red brain C83800 x x x

C84200 x
C84400 x x x
C84800 x x x

Leaded and nonleaded C85200 x
yellow braus C85400 x

ca5500 x x
C85700 x x

Leaded ana nonleaded, high C861OO x x
strength yellow brass C86200 x x x

C86300 x x x
CB6400 x x
C86500 x x
C86800 x

Silicon bronze C87200 x
C87400 x

\- Leaded and nonleaded tin C90300 x x x
bronze C90500 x x x

C90700
C91OOO x x x
C91300
C92200 x x x
C92300 x x x
C92500 x
C92700 x

Bigh leaded tin bronze C93200 x x x
C93400 x x x
C93500 x x x
C93700 x x x
C93800 x x x
C93900
C94000
C941OO x x
C94300 x x x

Nickel tin bronze C91600 x x
C94700 x x
C94800 x x

Aluminum bronze C95200 x x x
C95300 x x x
C95400 x x x
C95500 x x x
C95700 x x

L C95800 x x
Copper-nickel alloys C96200 x x
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TABLE XXIX. SupersededGovernment specificationsand similar industry specifications

copper QQ-C-390 Similar indumtry
Alloy deeig- SuperaededGovernment specification specification
No-a nation Federal Military ASTM SAE

C82000
C82500
C82700
C82900
C83600

C83800

C84200

C84400

C85200

C85400

C85500
C85700

C861OO
C86200

C86300

C86400

MIL-C-19464, class 1
MIL-c-19464,class 2
NIL-C-19464, class 3
ML-C-19464, class 4
MIL-B-11553, Colnp.2)
MIL-B-16444

MIL-B-11553,co9p. 3;
MIL-B-16542
MIL-B-11553,Comp. 11

MIL-B-17512

x5
X6
x7
X8
B5 B271, alloy 8361

B505, alloy 836;
0584, C83600
B271, alloy 8381
B505, alloy 838\
B584, C83800
B505, alloy 842

40QQ-B-1OO5, CORIP. 2

B4 QQ-B-1OO5, CO~p. 17

B1

B2

QQ-B-1OO5, Cap. 3

QQ-B-1OO5, COEp. 11 B271, alloy 8441
B505, alloy 844~
B584, C84400
6271, alloy 852;
B584, C85200
B271, alloy 854;
8584, C85400

B271, alloy 057?
B584, C85700

B271, alloy 862;
6584, C86200
B22, C86300;
B271, alloy 863;
B505, alloy 863
B271, alloy 864;
B5f14,C86400

A4 QQ-B-621, class C

A3 QQ-B-621, class B

A5
Al QQ-B-621, class A

C5
C4 QQ-B-726, clams B 430A

C7

C2 w-B-726, clasu D

( (
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TABLE XXIX. Superseded Government specificationsand similar industry specifications (cent’d)

Copper QQ-C-390 Similar indu6try

A1loy desig- SupersededGovernment specification specification
No.a nation Federal Military ASTM SA.E

C06500

C86800
C87200

C87400

C90300

C90500

C91OOO
C91600
C92200

C92300

C93200

C93400

C93500

C93700

C3

cl
x2

xl

D5

06

D2
F1
D4

D3

E7

Ml

E9

E10

QQ-B-726, clam A

QQ-C-593, class B

QQ-C-593, clasa A

QQ-B-1OOS, COHlp.3

QQ-Ek1005, COX@. 16

QQ-B-1OO5, COQP. 9

QQ-B-1OO5, Comp. 1

QQ-B-1OO5, C-. 6

QQ-B-1OO5, Comp. 12

QQ-B-1005, c-. o

QQ-1)-loos,Ccmlp.14

B271, alloy 865;
B505, alloy 865;
$584, C86500

MIL-B-16522,classes 1 and 2
B271, alloy 872;
B584, C87200
B271, alloy S74?
B584, C87400

UIL-B-11553,COll@.5; B271, alloy 903;
MIL-M-16576 B505, alloy 9031

B584, C90300
MIL-B-11553,C-. 16 B22, C90500;

B271, alloy 905/
B595, 8110y 905:
B584, C90500

MIL-B-16262,grade III B505, alloy 910

MIL-B-11553, Coalp.1 B61;
B271, alloy 922t
B505, alloy 922?
B584, C92200

MIL-B-11553, CORP. 6 B271, alloy 923;
MIL-B-16540,grade6 A ●nd B B505, alloy 923!

B584, C92300
MIL-B-11553,Comp. 12 B271, alloy 932;
ML-B-16261, grade VI B50!5,alloy 932r

BS84, C93200
MIL-B-11553, Comp. 8 B505, alloy 934
!41L-B-16261,grade II
MIL-B-U553, Co,p. 14 B271, alloy 935;

B505, alloy 935?
B584, C93500

MIL-B-11553, C~. 23 B22, C93700;
13271,alloy 937:
B505, alloy 937J
9584, C93700

620

622

621

660

66

64
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T’ABL? XxIx. SuperaedeGGovernment e@scification8 and similar industry specifications (cent’d)
.- —,

Cqper QQ-C-390
Similar indumtryAlloy denig- Superseded Government s

No.a Pacification
nation Federal Military

SPeCifica.tio.n
ASTU SAE

C93800 E6 QQ-B-1OO5, CORp. 19 UIL-B-11553,Coelp.19
MIL-B-16261,grade IV

B66, C93800;
B271, alloy 938$
B505, alloy 93t3J
B584, C93800
B505, alloy 940

B67j
B505, alloy 941
B66, C94300;
B271, ●lloy 943;
B505, alloy 943;
B584, c94300

B148, alloy 952; 68A
B271, alloy 9S2
E1148,alloy 9531 681!I
B271, alloy 953
B148, alloy 9541
B271, alloy 9s4
B148, alloy 955;

B271, alloy 955
B148, alloy 958;
B271, alloy 958
8369, C96400;
B505, alloy 964

C94000

C941OO

C94300

E2

ES

El

QQ-B-1OO5, CO-. 13

QQ-B-1OO5, C09P. 18

HIL-B-11553,Compo 13
MIL-B-16261,grade VII
#lIL-B-16261,grade X

UIL-B-16261,grade V

C94700
C94800
C95200

?2
F3
G6 QQ-B-671, claam 1 #IIL-&16033, Ch8S 1

C95300 G7 QQ-B-671, class 2 141L-B-16033, class 2

C95400 G5 Q@B-671, class 3 MIL-B-16033,clasa 3

C95500 G3 #lIL-l!+16033,class 4

C95800 GO

C96400 x9

A2
B6
01
E3
E4
G1
G2
G4
x3

QQ-B-1OO5, Cm. 4
QQ-B-1OO5, COmp. 10
QQ-B-1OO5, C-. 15
QQ-B-1OO5, Comp. 7
QQ-B-671,claam 4

ML-B-17511
RIL-B-11553, CCWIIP.4
MIL-B-11553,Cap. 10
BUL-B-11553,Coelp.15
MIL-B-11553,Comp. 7

MIL-B-16358

a See 6.6

( (
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