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SUPERSEDING
NIL-C-22229 (NOrd)
9 November 1959

MILITARY SPECIFICATION

COPPER BASE ALLOY CASTINGS
(FOR PRESSURE TIGHT APPLICATIONS)

This--specificationis approved for use by all Departments
and Agencies of the Department of Defense.

1. SCOPE

‘1”1 -“ This specification covers 12 compositions of copper base
alloy castings for pressure-tight ordnance applications (see 6,1).

>
1,2 Classification. Copper base alloy castings shall be of the com-

-. ‘*.” positions and conditions shown in table I, as specified (see 6.2).

*Table I

COMPOSITIONS AND CONDITIONS OF CASTINGS

836
861
862
863
86s
872
903
934
952
955
955
9S8

2
10
9
8
7
4
1
3
5
6a
6b

lion

Description

Hydraulic bronze
Aluminum manganese bronze
Aluminum manganese bronze
Aluminum manganese bronze
Manganese bronze
Silicon bronze
Tin bronze
I{igh-leadedtin bronze
Aluminum bronze
Aluminum nickel bronze
Aluminum nickel bronze
Aluminum nickel bronze

Condition

As cast
As cast
As cast
As cast
As cast
As cast
As cast
As cast
As cast
As cast
Heat treated
As cast
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2, APPLICABLE DOCUMENTS

*2,1 The following documents of the issues in effect on date of invi-
tation for bids or request for proposal form a part of this specifica-
tion to the extent specified herein.

SPECIFICATIONS

Federal

PPP-B-585 Boxes, Wood, Wirebound

PPP-B-601 Boxes, Wood, Cleated-Plywood—= -. . .— —..——.

PPP-B-621 Boxes, Wood, Nailed and Lock-Corner

PPP-B-650 Box, Fiberboard, Special Purpose (Record
Retiring)

STANDARDS

Federal

FED-STD-151 Metals; Test Methods

Military

M1L-STD-105 Sampling Procedures and Tables for Inspection
by Attributes

MIL-STD-129 Marking for Shipment and Storage

MIL-STD-271 Nondestructive Testing Requirements for Metals

*MIL-STD-276 Impregnation of Porous Nonferrous Metal Castings

(Copies of specifications, standards, drawings, and publications
required by suppliers in connection with specific procurement functions
should be obtained from the procuring activity or as directed by the
contracting officer,)

*7 ?
-,- Other publications. The following documents form a part of this

specification to the extent specified IIcrci]l.~lnlcssotherwise indi-
cated, the issue in effect on dat~ of invitation for bids or request for
jjroposu]shall apply.

‘3—

“3
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American Society for Testing and Materials

*ASTM E 8 Tension Testing of MetallicMaterials

for

ASTM E 272 Reference Radiographfor High-StrengthCopper-
Base and Nickel-CopperAlloy Coatings

(Applicationfor copies shouldbe addressedto the AmericanSociety
Testing and Materials,1916 Race Street, Philadelphia,Pa, 19103.)

ConsolidatedClassificationCommittee

ConsolidatedFreightClassificationRules

(Applicationfor copies shall be addressedto the Consolidated
ClassificationCommittee,202 Chicago Union Station,Chicago,111.
60606.)

3. REQUIREMENTS

3,1 Preproductionsample. When specifiedin the contractor purchase
order (see 6,2), a preproductionsample of castingsis requiredfor each
compositionof castingsbeing purchased, Samplesshallbe manufactured
using the methods and proceduresproposed for the productionlot. Samples
shall be tested as specifiedhere~Tiand are for the purpose of determining
that the manufacturer’sproductionprocesswill produce castingsthat will
conformto the requirementsof this specification, When preproduction
castingshave been accepted,production castingsshallbe producedwithout
any change in manufacturingprocess,

*3.2 Chemical composition. The chemicalcompositionshall conformto
table II (see 6,4),

3.2.1 Analysis of each melt, An analysisof each melt of castings
shall be furnishedby the contractor,showing the percentageof the
elementsdesignated.

3.3 Condition, Castings shall be furnishedin the conditionspecified
in the contract or purchase order (see 6,2). The type of heat treatment,
when required,shall be at the option of the contractorunless othewise
specifiedby the procuringactivity.

b.... ‘u
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3,4 Mechanical properties. The mechanical properties shall conform
to table 111. Mechanical properties of castings rtquired for conditions

.$

other than shown in table III shall be as specified in the contract or
order (see 6.2).

*Table 111

MECHANICAL PROPERTIES
(As cast condition except where neted)

Copper
alloy
No.

836
861
862
863
86s
872
903
934
952
95s

955 (heat treated)
9S8

Former
composi-
tion No.

2
10
9
8
7
4
1
3
5
6a
6b

Tensi1e
strength
(ksi-min)

30,0
90,0
90,0
110,0
65,0
4s,0
40,0
25.0
65,0
90.0
110,0
85,0

Yield] I Elongation
strength (4 x dia)

(ksi-rnin) (% rein)

14.0
45,0
45,0
60,0
25.0
1$.0
18.0
12.6
2s.0
40.0
60,0
35.0

20
18
18
12
20
20
20
8
20
6
5
18

1yi~ld s~rength taken IM 0.5%extcnsiOnUn~mrJOa~.

3,5 Soundness, The soundness of the castings shall conform to the
following.

3.5.1 Surface. Castings shall be free from cold shuts, fins, laps,
pits, or ~efects detrimental to fabrication or performance of
parts.

*3.5,2 Internal. Casting sections of 3/4-inch thickness or less
shall conform to ASTM E 272 for all discontinuity types. Casting sec-
tions greater than 3/4 inch in thickness shall co~ly with suitable
standards furnished by the agency concerned.
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*3.6 Dimensions. The responsibility for furnishing castings to the
specified dimensions and tolerances that will conform to such gages as
may be specified shall rest with the contractor.

.

3.7 Pressure tightness. Each casting in the finish-machined condition
shall conform to pressure test requirements specified on the drawing with-
out leakage. All castings that have passed the specified pressure test
shall be in~vidually marked with the letter “P” to indicate they conform
to the test c&ditions.

3.8 Identification marking. Castings shall be identified by melt or
inspection lot number and drawing or part number, }!arkingswill be made
in a position on the casting where they will not be removed when machining
to finished dimensions, Any method of marking which has no deleterious
effect on serviceability may be used.

*3.9 Repairing.of defects. Defective’areas of castings shall not be
repaired to any manner without written permission from the procuring
activity, Permission on repair defects, when granted, shall not relieve
the contractor from his responsibility to meet all the requirements of
the drawings and the specification (see 6,5).

->

*3.9.1 Impregnation of leaking castings. Castings that leak under
pressure test shall not be impregnated without written permission of the
procuring activity. When permitted, impregnation shall be done in accor-
dance with MIL-STD-276.

‘3.10 Workmvship. Castings shall be uniform in quality and condition,
free from foreign materials, well cleaned and free of any other injurious
defects that could prevent their use for the purpose intended,

b
i,
I 4. QUALITY ASSURAIICEPROVISIONS

*4.1 Responsibility for inspection, Unless otherwise specified in
the contract or purchase order, the supplier is responsible for the
performance of a-n inspection requirements as specified herein, Except
‘W otherwise specified in the contract or order, the supplier may use
his own or any-other facilities suitable for the performance of the
inspection requirements specified herein, unless disapproved by the
Government. The Go\’ernment reserves the right to perform any of the
inspections set forth in this specification wh~ircsuch inspections are
Jcl,mccll~~Icc*ssa~to assure supplies and scrviccs conform to prescribed
rcquircments,

b
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.)-{
4.2 Lot. A lot shall consist of all c~stingsof the same drawing,

in the me condition,made by the same manufacturingprocess,poured
from the same melt, and submittedfor inspectionat one time.

4.3 S~pling,

*4.3.1 Sampling for preprocluctioninspection. When specified,as
soon as possibleafter the award of contract,the contractorshall submit
three preproductionsamples of the castingsup to 100 pounds cleaned
weight and one castingover 100 pounds cleanedweight of the type being
purchased, Unless otherwisespecified (see6.2), one castingshallbe
inspectedfor soundnessby radiographicinspection, All containersof
preproductioncastingsshall be plainly marked with the followinginfor-
mation:

(a) Title, number, and date of this specification

(b) Composition(alloyNo.),
and table 11)

(c) Sample for preproduction

description,and condition(see 1,2

inspectionand tests

(d) Manufacturer’sdesignationor brand name

+ (e) Name of manufacturer

(f) Plant address

(g) Referencethe procurementcontract,

Further productionof castingsby the contractorprior to the approval
of the procuring activityor completionof ins~nctionand tests on the
preproductionsamples shall be at the contractor’srisk. Acceptedpre-
productionsampleswill become the propertyof the procuringactivity
and will not be includedin the quantity of castingscalled for in the
contractor order.

4,3.2 Samplingfor quality conformanceinspection.

4,3,2.1 Sampling for visual and dimensionalexamination. Samplingof
castings for dimensional,identificationmarking, and workmanshipinspec-
tion shall be in accordancewith the provisionsof M1L-STD-105,inspection
level 11, and acceptablequality level (AQL) 1.S percent defective.

w ...,
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*4,3.2.2 =+5kmlin for soundness.
~

Unless otherwise specified in the
contract or’pure dse or er {see 6.2), sampling of castings for soundness
shall be in accordance with the provisions of M1L-STD-105, inspection
level II, and AQL level 0,65 percent defective, (The number of castings
in a lot carmiotalways be predicted and therefore sampling for soundness
in accordance with MIL-STD-105 may not apply.)

4,3,2,3 Sampling for packaging, packing, and marking. A random sample
of shippifipcontainers for the Inspection !~,~reinshall be selected in
accordance with the provisions of MIL-STD-105, inspection level II, and
AQL level 4.0 percent defective,

4,3.2,4 Sampling for chemical compositions. Three samples shall be
taken from each heat in accordance with FED-STD-151 for chemical analysis.

*4.3,2.5 Sampling for mechanical properties, Sampling for mechanical
property tests shall be in accordance with the following:

(a) Separately cast test bars: Unless otherwise specified in the
contract or purchase order (see 6.2), at least two separately cast test
coupons shall be poured for each lot. Test coupons shall conform to
figure 1 of this specification, Test coupons shall be poured in molds
of the same material as used for the castings they represent and shall
not be chilled.

*(b) Attached coupons: When specified in the contract or order
(see 6,2) or if the manufacturer so desires and the procedure is satis-
factory to the Government inspector, test coupons shall be attached to
castings of copper alloy No, 861, 862, 863, 865, 952, and 955 under the
following conditions:

(1) Each casting weighing 2S0 pounds or more shall have at
least one test coupon attached thereto,

(2) In case of castings weighing less than 2S0 pounds each,
at least one test coupon shall be attached to one or more of the cast-
ings from each lot,

(c) Sample castings: When the manufacturer so desires, a casting
in the lot may be submitted as the test coupon in lieu of attached or
separately cast coupons,

1,?),2,() Sampling for .prcssurrtightness. All castings from each lot
shall bu subjected to pr~’ssurrtiphtncss tests.

I

...
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*4.4 Classification of examinations and tests. The classification
of examinations and tests siall be in accordance with the following:

(a) Preproduction inspection (see 4.5)
(b) Quality conformance inspection (see 4,6).

*4,5 Pr~production inspection, Preproduction inspection shall consist
of all the quality conformance inspections herein on the samples submitted
(see 4.3.1) ‘andconformance with the provisions herein prior to starting
production of castings,

4.6
tions

4.6.

Quality conformance inspection. The quality conformance examina-
and tests shall consist of the following:

1 Visual and dimensional examination. Sample castings selected
in accordance with 4,3.2.1 shall be inspected to determine conformance
to the dimensional requirements of 3,6, the identification marking of
3,8, and the workmanship requirements of 3,9, 3.9.1, and 3.10.

4.6,2 Soundness. Sample castings selected in accordance with 4,3.2.2
shall be radiographically inspected in accordance with MIL-STD-271.

*4,6,3 Preservation, packaging, packing, and marking. Sample shipping
containers shall be inspected to determine that preservation, packaging,
packing, and marking of containers selected in accordance with 4.3.2,3
is in accordance with the requirements of this specification and the
contract or order.

*4,6.4 Chemical composition. Chemical composition shall be deter-
mined in accordance with method III of FED-SIW-lS1 under the following
conditions.

(a) Unless otherwise specified, the tests shall be performed on
the metal sample selected in accordance with 4,3.2.4.

(b) Specimens shall be tested b~ the wet che mic al, spectrographic,
or other analytical methods. In case of dispute, analysis by wet chemi-
cal methods shall go~’cm,

(~] If any sample fails to Conform to these chcrnicalrequirements,
the 10: rcprescn:cclb:’the sample sh:~llbr r~jrctcdi

3-—

“>‘.-.

10
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*{d) IrIreporting chemical analyses obtained by the use of instru-
ments, such as a spectrograph, X-ray, and atomic absorption, copper may
be indicated as “remainder,” In reporting chemical analyses obtained
by wet methods, zinc may be indicated as “remainder” on those alloys
with over 2 percent.

‘4,6,S Mechanical properties. Mechanical properties shall be deter-
mined in accordance with FED-STD-lS1 under the following conditions:

*(a) The test bars shall bc those prepared in accordancewith 4.3.2.
Test specimens shall conform to the requirements of ASTM E 8,

(b) If a test bar fails to conform to these mechanical properties,
the lot represented by the test bar shall be subject to rejection.

(c) Retests will be permitted in accordance with the provisions
of FED-STD-151,

--J
4.6,6 Pressure tightness. Specific requirements of the test such

as minimum pressure, length.of time under pressure, media for appIying
pressure, and test temperature shall be as specified on the applicable
drawing,

*4,7 Disposition of nonconforming product, If a test specimen fails
to conform to the requirements of this specification, the lot repre-
sented by the specimen shall be rejected; Nonconforming lots shall be
disposed of in accordance with the provisions of MIL-STD-1OS4 If the
failure is due to improper heat-treatment, the lot may be reheat-treated
and resubmitted. Only two such reheat-treatmentsshall be permitted.
Retests shall be permitted in accordance with the procedures set forth
in the applicable sections of FED-STD-151,

5. PREPAWTION FOR DELIVERY

5,1 Preparation for shipment. Preparation for shipment shall be
level A, B, or C as specified, (See 6.2 and 6,6.) Individual con-
tainers-shall contain-only material of the same lot, All casting shall
be separated by alloj’,condition, and pattern when prepared for ship-
ment, Where practicable, each container shall be of the same uniform
size and contain the identical number of items of one lot. Containers
shall be designed to fit the contents in a compact manner. Castings
shall be adequately blocked, braced, or otherwise secured to prevent
their movement within the shipping containers.

11
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5,1,1 Finished or polished castings. Finished or polished castings
shall be so packed as to afford adequate protection to the finished
surfaces. Ifierepracticable, the castings shall be boxed. Large
polished or finished castings, when boxing is not practicable,shall
have finished or polished surfaces protected with batten strips.

5,1.2 Rough castings. Unless otherwise sp;cified in the contract or
order (see 6,2), rough castings not subject to damage in shipment may
be shipped’unpacked or bundled,

5,1,3 Castings having projections. Castings having projections that
may be damaged in handling shall be boxed or crated or the projections
adequately protected by wood batten strips,

5.2 Packing.

5,2,1 Level A,

5,2,1,1 Small castings. Castings we:
shall be packed in wirebound wood boxes
wood boxes, or wood crates conformin~ tt

ghing up to 250 pounds each
cleated-plywoodboxes, nailed
PPP-B-585 (class 3), PPP-B-601..

(overseas type), PPP-B-621 (class 2), or PPP-B-650, as applicable.
Finished castings shall be adequately protected from mechanical damage,
The gross weight of shipping container shall not exceed approximately
600 pounds,

5.2,1,2 Other castings. Large rough castings weighing more than
250 pounds each require no packing, except that when specified for con-
venience in handling due to size and shape, the items shall be secured
on skids or pallets, Large finished or polished castings having projec-
tions or surfaces that may be damaged shall be packed as specified in
5,1 through 5.1.3. Containers, when required, shall be as specified in
5,2,1.1.

5.2.2 LevelB.

5,2.2.1 Small castings. Castings weighing up to 250 pounds each
shall be packed in wirebound Iiooci boxes, cleated-plywood boxes, nailed
wood boxes, or wood crates conforming to PPP-B-585 (class 1 or 2), PPP-
11-601(domestic type), PP1)-B-(121(class 1), or PI)P-13-650,as applicable,
Finished castings shall be :Idequatelvprotcctcd fro”mmechanical damage.
‘i”)~rgross ~:’:i~:htof shipping containers shalI not CXCCCCIapproximately
000 pounds,

Downloaded from http://www.everyspec.com
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5,2.2.2 Other castings. Castingsshallbe packed as specifiedin
5,2.1,2 except, shipping containers,when required,shall be in accor-
clancewith 5.2.2,1,

5,2,3 Level C. Castingsshall be so prepared and shipping containers
so constr~s to ensure safe deliveryby common or other carrierto
the point of delivety at the lowest rate, and affordmaximum protection
from the normal hazards of transportation. Containersshall complywith
the ConsolidatedFreightClassificationRules or other carrier regulations
applicableto the mode of transpiration.

5.3 Markin& Unless otherwisespecifiedin the contractor purchase
order (see 6.2) each bundle, shippingcontainer,and unpacked casting
shall be marked with the name of the material,part number as specified
on the drawings,alloy and conditionof the castings,this specification
number, the gross weight and quantity,the name of the contractor,and
the number of the contractor order.

5.3.1 Specialmarking. In additionto the marking specifiedin 5.3
and special markingsrequired in the contractor purchase order (see6.2),

‘4

marking of the shippingcontainersshall be in accordancewith MIL-STD-
\. 129.

6, NOTES

6,1 Intendeduse. Castings coveredby this specificationare intended
primarilyfor pressuretight applicationswhere leak free service under
gas or hydrostaticpressure is required.

*6,1,1 Allo No, 836.
---+-T-

l+ydraulicbronze is used for castingsrequiring
fair strengt , goo machiningproperties,and good corrosionresistance,
For pressure castings,it is consideredbetter than allov No. 903, How-
ever, it is also susceptibleto gas porosityand interdendriticshrinkage
and, therefore,should be limitedto pressurecastingswhich have as cast
section thicknesses1/2 inch or less and require littlemachining, For
criticalnonmagneticapplications,the iron contentshould be 0,10 per-
cent maximum.

*6,1,2 Alloy No. Ml, 8t~2,and 863. ,Iluminum-manganesebronzes are
heavy duty high strc?ngthbronzes used where strength,toughness,or
resistanceto sea water corrosionresistanceis required. Where stress

Downloaded from http://www.everyspec.com
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lB..- .
corrosion is encountered alloy No, 861 is the best of these three alloys
for service use, These alloys have t!~csame limitations as alloy No.
865 for pressure casting applications.

*6,1.3 Alloy ~0, 865. Manganese bronze is used for parts requiring
medium high strength and good resistance to salt water corrosion, This
bronze is excellent for producing dense pressure castings because of
its freedom from interdendritic shrinkage. Its limitations for pressure
castings applications are the same as those of alloy No, 952 and 955.

*6,1,4 Alloy NO, 872, Silicon bronze is a bronze used for parts
requiring good corrosion resistance and moderate strength. It is used
as a tin saving substitute for alloy No. 903 and has approximately the
same limitations for pressure castj.ngapplications as alloy No. 903.
Its castability is good but not as good as alloy No. 836, 903, and 934.

*6.1,5 Alloy No, 903. Tin bronze is a general purpose bronze used
for parts requiring good corrosion resistance and moderate strength,
For pressure castings its use should be limited to castings with as
cast section thicknesses of 1/2 inch or less, Its susceptibility to
gas porosity and interdendritic shrinkage limits its application for
pressure casting to thin wall parts wit]]very little machining,

*6,1.6 Allov ~Os 952 and 955. Aluminum and aluminum-nickelbronzes
have very good resistance to sea water corrosion, shock, and fatigue.
They are excellent for producing heavy duty, dense high strength pres-
sure castings because of their,freedom from interdendritic shrinkage.
These bronzes are readily welded. The use of this bronze for pressure
castings is limited by its castability to less intricate casting shapes
than can be cast by alloy No. 856, 872, 903, 934, and 952,

*6,1.7 Alloy \O, 958. Bronze, nickel aluminum castings are heavy
duty, high strength, pressure tight castings for sea water applications
(other than propellers) and resistance to corrosion is imperative. (For
castings for propell~~rs,refer to ilIl,-B-21230,)

*6,2 Ordering data, Procuring documents should specify the following:

(a) Title, date, and number of?this specification

.....

B‘-

1.1
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(c) Mechanical properties if other than specified
,

(d) Applicable drawings or dimensions of castings

herein (see 3,4)

(see 3,6]

*(e) Preproduction samples and location of test (when required)
(see 3,1, 4,3, 4.3.1, and 4.5)

(f) Sampling plan for soundness when MIL-STD-1OS may not apply
due to lot size (see 4,3.2.2)

(g) Sampling for mechanical properties, indifferent from 4.3.2.5

(h) Place of inspection and test, if different from the suppliers
(see 4.1)

(i) Whether level A, level B, or level C packaging and packing is
required (see 5.1 and 6.6)

(j) ~ether rough casting are tobe shipped other than specified
in 5.1,2

(k) Additional marking, if required, or other than specified (see
5.3 and 5,3,1).

*6.3 Supersession data. This specification includes the requirements
of MIL-B-23921 as copper alloy No, 958.

6,4 Analysis for other elements. When desirable and by agreement
between consumer and producer, analysis may be required and limits estab-
lished for elements not specified in the table of chemical requirements.

6,5 Defective castin~s. The contractor may be required to replace
castings in which injurious defects are revealed by manufacturing opera-
tions performed subsequent to acceptance, without expense to the Govern-
ment,

6.6 Preparation for delivery criteria< Criteria for use of the proper
level of packaging a nd p a c king specified in section 5, preparation for
delivery, shall be as follows:

(a) Level A: This level shall be USC(Ifor those items which are to
be shipped to indeterminate destinations or stored under indeterminate
conditions for redistribution anyiihere,

15
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(b) Level B: This level shall be used for protection against damage
during multiple domestic shipments, handling, and covered storage.

(c) Level C: This level shall be med only when it is definitely
known that the packaged item is to be shipped to domestic installations
for immediate use at the first receiving activity,

*6,7 The margins of this specification are marked with an asterisk
to indicate where changes (additions,modifications, corrections, dele-
tions) from the previous issue were made, This was done as a convenience
only and the Government assumes no liabilitywhatsoever for any inaccura-
cies in these nota~ions. Bidders and contractors are cautioned to evalu-
ate the requirements of this document based on the entire content irre-
spective of the marginal notations and relationship to the last previous
issue.

Custodian:
Navy - OS

Preparing activity:
Navy - OS

(Project No, MECA-N053)

\
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