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MILITARY SPECIPICATION

PRECISION, NONFERROUS

MIL~C-11866C(MR)
14 January 1980
SUPERSEDING
MIL~C-11866B{ORD)
1) Hovember 1961

This specification is approved for use by the Aroy Materials
and Mechanics Research Centez, Department of the Army, and
is available for use by all Departments and Aencies of the
Departoent of Defense.

1. sCOre

1.1 Scope. This specification covers nonlertous castingn cast to clooe
dimenaional tolerances in nonmetallic molds.

1.2 Classification.

be furnished in the alloys and tespers shown in table 1.

Table 1 = Alloy and temper

Precision castings covered by this specification shall

Commetcial Alloy Designation
& Applicable Specification

Terper

B441.0 (AST™
356.0 (AST™™
355.0 (ASTH

514.0 (AS™M
5)5.0 (AST™
295.0 (AST™

B26)

826)

B26)

B26)
B26)
B26}

T6
T6
T

he
T6
T62

A3 cast

Solution heat treated

Solutlon heat treated

Solution heat treated
artificially aged

A3 cast

Aa cagt

Solution heat ctreated

Solution heat treated

Solution heat treated
artiticially aged

and
and
and

and
and

artificially aged
artificially aged
further

artiticially aged
further

Area MECA

Beneficial comvents (recommendations, additions, delecions) and any perttnent Jdata vhich

oay be of use 1n improving this document should be addressed to:

Mechanics Rescarch Center, Watertown, MA

or by letter.

02172 by using the sel{-addressed Standa-étza-
tion Document Improvement Proposal (DD Form 1426) appesring at the end of this docuvaent

Army Materiais and
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Table 1 - Alloy and temper (Cont'd)

Commercial Alloy Designaticon

& Applicable Specification Temper
712.0 (ASTM B26) P A8 cast
TS Artificially aged (no prior solution heat
treatment])
771.0 {(ASTM B26) T6 Solution heat treated and artificially aged
AZ63A (AST™ B8O) F As cast
T4 Solution heat treated
TS5 Artificially aged (no prior solution heat
treatment)
T6 Soclution heat treated and artificially aged
AZS.C (ASTHM BB0) F A8 cast
T4 Solution heat treated
TS Artificially aged (no prior solution heat
treatment)
T6 Solution heat treated and artificially aged
AZ292h (AST™ BBD) P A8 cast
T4 Solution heat treated
TS Artificially aged (no prior solutjon heat
treatment)
T6 Solution heat treated and artificially aged
PZIIA (ASTM RAN) T5 Artifircially aged (no prior solution heat
treatment) -
BK31A (AST™ BBO) T6 Solution heat treated and artificially aged
HK32A {ASTM BBD) TS Artificially aged (no prior solution heat
treatment)
ZK51A {AS™ B80) TS Artificially aged {(no prior solution heat
treatment)
ZR62X (AST™ BRBO) 5 Artificially aged {no prior sclution heat
treatment)
CB82500 (MIL-C-22087) M06 As Cast
TF00 Solution and precipitation heat treated
87400 (ASTM BSB4) M0& AB cast
C87200 (ASTM B5B4) M06 As cast
CB86200 {AS™ BSB4) M06 As cast
CB6300 (ASTM BS5B4) M06 As cast
C95300 (ASTHM B148) M06 As cast
TF00 Solution and precipitation heat treated
C95400 (AST™™ Bl48) M06 As cast
TFO00 Solution and precipitation heat treated
C95500 (ASTM B1l48) M06 As cast
TF00 Solution and precipitation heat treated
CB83600 (AST™ BS584) M06 As cast
C90300 (AST™ BS584) M06 As cast
CcAsS700 (AST™ BSL*) MO6 As cast
Cca5200 (AS™ B584) M06 As cast
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2. APPLICAHLE DOCUMENTS

2.1 Govermment documents. The following documents form a part of this
specification to the extent specified herein.

SPECIFICATION
FEDERAL
PPP-B-585 Box, Wood, Wirebourd
MILITARY
MIL-C-22087 Copper Alloy Investment Castings
STANDARDS
MI LITARY
MIL-STD-105 Sampling Procedure and Tables for Inspection by
Attributes
MIL-STD-129 Marking for Shipment and Storage
MIL-STD-1188 Commercial Packaging of Supplies and Equipment
(Copies of specifications, standards, drawings, and publicatinns required by
contractors, in 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 this
specification to the extent specified herein. Unless otherwise indicated, the

issue in effect on the date of invitation for bids or request for proposals
shall apply.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) STANDARDS

ASTM B26 - Aluminum-Alloy Sand Castings
ASTM B80 - Magnesium Alloy Sard Castimgs
ASTM B148 - Aluminum Bronze Sand Castings
AST™™ B5B4 - Copper Alloy Sand Castings for General Applications

{Application for copies should be add.ressed to the American Society for
Testiny and Materials, 1916 Race Street, Philadelphia, PA 19103.)
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3. REQUIRRENIS

3.1 Chemical canposition and mechanical propecties. The chemical
composition and mechanical properties for the alloy required shall conform to
the applicable camnercial alloy and ASTM standard listed in table 1 for the
temper specified (see 6.2).

3.1.1 Certification. The contractor shall certify to the analysis of each
master h2at showing the percentages of the elements designated. A master heat
shall he defined as previously refined metal or a single furnace charge or
blend therwof.

3.2 Grain size. wWhen specified (see 6.2}, grain size shall conform to
standards furnished. or. approved by the procuring agency.

3.3 Dimensions and tolerances. Castings shall conform to the drawings
q)ecxfx in the contract or order with respec to dimensions and tolerances.

Unless. otherwise specxfled (see 6.2), the tolerance on as-cast dimensions
shall be + 0.005 in. per in., (0.127m per 25.4mm) .

3.4 surface finish. The surface finish of the completed castings shall
con’ >m to oucn standards as may be furnished or approved by the procuring
agercy, or shall be equal to or better than the surface finish of a sample
castirng furnished or aproved by the procuring agency. When surface finish
measurements are specified (see 6.2) as a bhasis for acceptance, the method of
measuring surface finish shall be as specified by the contracting oifficer.

3.5 Identification mani_gg when specified (see 6.2), castimgs shall be
identified with the melt or inspection lot number, and in addition, when
specified on the drawing, shall be marked with the drawing or part number by
any method which has no deleterious effect on serviceability.

3.6 Repair of castings. Castings shall not be peened, plugged, welded, or
impregnated unless approval is granted by the contracting officer.

3.7 Nondestructive inspection. When specified (see 6.2), the castings
ghall meet the radiographic, magnetic particle, or liquid penetrant standards
appcoved by the contracting officer.

3.8 Special requirements. Castings shall meet any additional requirements
specified on the drawing or as-specified in the contract (see 6.2).

3.9 workmanship. Castings shall be of uniform quality and condition and
free from cracks, harmful shrinkage, porosity, gas holes, foreign matter, hard
spots, and other injurious defects. Unless otherwise specified (see 6.2), the
surface of t™e castings shall be free from pits, parting lines, porous areas,
fins, ridges, nodules, raised metal and scale. All castiigs shall be
campletely cleaned prior to presentation for inspection,



Downloaded from http://www.everyspec.com

MIL~C~11866C (MR)

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the
wontract, the contractor is responsible for the performance of all inspection
requirements as specified herein. Except as otherwise specified in the
sontract, the contractor may use his own or any other facilities suitable for
the performarce of the inspection requirements specified herein, unless
disapproved by the Government, The Goverrment reserves the right to perform
any of the inspections set Jorth in the specification where such inspections
are deemed necessary to assure supplies and services conform to prescribed

requirements.

4.2 Lot. A lot shall consist of all castings submitted for inspection at
one time which are of the same design, same melt or master melt, and heat
treated in the same furnace charge when heat. treatment is involwved.

4.3 Sampling
4.3.1 Chemical analysis and mechanical properties. Unless otherwise

specified (see 6.2), sampling for chemical analysis and for tension testing,
hardness shall be in accordance with the ASTM standards B26, BSO, Bl48, and
8584 as applicable for the alloy specified. Alloy C82500 shall be sampled in

accordance with MIL-C-22087.

4.3.2 Nondestructive inspectien. vhen specified (sew 6.2), campling for
nondestructive 1nspection shall be a plan approved by the contractirg officer.

4.3.3 Grain size. when specified (see 6.2), a minimm of three castimgs
from each lot shall pe examined for grain size st b ot
contracting officer.

wn

4.3.4 Visual and dimensional examination. Sampling of castings for
dimensionsal, identification marking, surface finish, and woricmanship
inspection shall be in accordance with the provisions of MIL~STD-105,
Inspection Level Il and acceptable quality level (AQL) 1.5 percent defective.
The samples selected for any one examination may be used for all examinations.

4.4 Tests.

4.4.1 Chemical analysis. Unless otherwise specified (see 6.2, samles
selected tor chemical analysis shall be analyzed in accordance with the method
specified in the applicable ASTM standard for the alloy required. Alloy
CR2500 shall be analyzed in accordance with MIL-C~22087.

4.4.2 Tension and hardness test. Unless otherwise specified (see 6.2),
tnsion test specimens and hardness tests specimens shall be tested in
accordarce with the methods specified in the applicable AS™M standard for the
alloy requiced.
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4.4.3 Grain size. Unless otherwise specified (see 6.2), grain size sall he
datermined on the ends of the tension test specimens, before pulling.

4.5 Surface finish examination. Samples selected in accordance with 4.3.4
shall be inspected to detemine compliance with 3.4 and 3.9.

4.6 'Rejegtion.

4.6.1 Pxamination of defects. Any sample unit having one or more defects
shall be rejected. ITthe nusber of mmonfommg sample units in the sample

n eimn A 1 Fhn ankira 1Ak oklall
WAV TRe 2y HEK TIIWALTD AU O‘HLL

:
:
i,
:
5
E.

4.7 Inspection for preparation for delivery. An examination shall be made
to determine that preservation, packing, and marking comply with Section 5 of
this specification.

5. PACKAGING.

(The preparation for delivery requirements specified herein apply only
for direct Govermment procurement.)

5.1 Preservation and packaging. Designated machined surfaces of castings
shall be preserved and packaged in accordance with the contract or order (see
6.2.1).

S.1.1 Levels A and commercial. Packaging shall be sufficient to afford
adequate protection against damage during shipment from the supply source to
the using activity.

5.2 Packing. Shipping containers shall be of similar constructions,
" uniform size, and shall contain the same mmmber of castings of one size, melt,
or lot mmber. Containers shall be designed to fit the contents in a compact
manner. The rmumber of packages per pack shall be as specified in 6.2.

5.2.1 lLewvels A and B. Unless otherwise specified (see 6.2), casting having
projections which may be damaged in handling or shipment, shall be packed
individually, or in multiple units with adequate blocking, bracing, and
cushioning in boxes conforming to PPP-B-585, type 3. The gross shipping
weight shall mot exceed 150 pounds.

$.2.2 Comperclal. Castimgs shall be packed in accordance with MI]-STD-1188.

5.3 Marking. In addition to any special marking reuired by the contract
(see 6.2), shipnent shall be marked in accordance with MIL-STD-129.
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6. NOTES

6.1 Intended use. The precision castings purchased under this
specification are intended primarily for use in manufacture and assembly of
ordnance equioment. The data in table 2 are approximate, and are for general

information.

6.2 Ordering Data. Purchasers should exercise the desired options offered
herein and procurement documnts should specify the following:

6.2.1 Procurement requirements.

a. Title, number and date of this specification,

b. Alloy and temper of castings required (see 1.2 and 3.1).

c. Grain szie, if required and method of determination (see 3.2).

d. Applicable drawings of castings or tolerances if other than
specified herein (see 3.3).

e. Surface finishing and method, when required (see 3.4}.

£. Identification marking, when required (see 1.5).

g. Method of nondestructive inspection, when required (see 3.7)-

h. If special reguirements are needed (see 1.8). '

i. Degree of surface conditions that can be tolerated (see 1.9).

j. [IE different sampling plan is required (see 4.1.1).

k. 1If different tests are required (sece 4.4.1, 4.4.2 ard 4.4.3).

1. The levels of preservation and packing required {see 5.1).

m. It additional marking is required (see 5.13).

6.2.2 Data requirements. when this specification is used in the contract
which invokes the provision of the "Requirements for Data of the Defense
Acquisition Regulation (DAR),” the data identifed below, which are required to
be developed ty the contractor, as specified on an approved Data ltem
Description (DD Form 1664), and which are required to be delivered to the
Government, should be selected and specified on the approved Contract Data
Requirement List (DD Form 1423) and incorporated in the contract. When the
provisions of the "Requirements for Data® of the DAR are not invoked in a
contract, the data required to be developed by the contractor and required to
be delivered to the Government should be selected from the list below and
specified in the contract.

Paragraph Data Requirements Applicable DID
3.1.1 Certification Data UDI-A-23264
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(Copies of data jtem descriptions required by the contractors in connection
with specific acquisition functions should be obtained from the contracting
- activity or as directed by the contracting officer. Unless otherwise
indicated, the issue in effect on date of invitation for bida or request for
proposal sghall apply.)

6.1 Croam-reference. The cross-reference between the clasasification of
materials in MIL-C-118866B and MIL-C~11866C are shown in table 2.

Custodian: Preparing activity
Atmy - MR Army - MR
Review interest: Project No. MECA-A070

Army - AR, MI
User intergst:

Army - AL, ME, AT
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Tablie 2 - Cross-reference and

eneral informatjion

Cross-teference Dealgnationd/

MIL-C-118668 MIL-C-11866C
Coaposition Alloy unsl/ Castabilityd/ Remarks

i. B44).0 (AST™ B26) AD&430 A Excellent corrosion resistance.
NO grest advantage over
composition 7 in as-cast
condit lon.

3. 356.0 (ASTM B126) AD 3560 A Coablines best foundry
characteriatics with best
overall mechanical properties.

. 135.0 {AST™ B26) A03550 B Stronger but less ductile than
coap. 2.

4. 514.0 (AST™M B26) A0S14¢0 < Good corrosion resistence {lass
than comp. 1 alioy, but
w/greaster strength)

s. 535.0 {AST™ B16) ADS350 c Good mechanical properties.

6. 295.0 (ASTM B26) A02950 c Tendency for COopumr segcrPgation

1. 712.0 {ASTW B16) - 2] Use where subsequent brazing is
to be done.

None 771.0 (ASTM B26) AD771 B Use where subsequent brazimg s
to be done

B. AZEIA (ASTM BBO) M116130 D Generasl use. Cood combination

ol otrength ductilicty, and
toughneas.

-9
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Taple 2 - Cross-reference and general information (Cont'd)

Cross-reference Designationd’/

MIL-C-11866B

MIL-C-11866C

Composition Alloy unsl/
9. AZ91C (ASTM B8O} M11914
10. AZ92C {(AST™ BBO) M11920
11- Discontinued
12, EZ3JA (ASTM BBO) M121330
13. HKJ1XA (ASTM B880) M13310
14, HZ32XA (ASTM BBO) M131320
15. ZKS1A {ASTM BE0) M16510
16. ZH62A (ASTHM BBO) M16620
17. 825 (MIL-C-22087) c812500
18. 874 (ASTM B584) €87400
19. 872 (AS™ B584) CB87200
20, CB86200

862 {ABTH B584)

_Castability?/

e

Remarks

B

e ———————

e ——

Better foundry characteristics

than comp, B, but sl
corrogsion resistant.
presaure tightness

Similar to comp. 9,
weldable as comp. %

No lomger available.

No solution heat tre
needed.

Useful range extende

Similar to comp. 113.

ightly leas
Good

but not as

atment

d to 650 P

No

solution heat treatment needed.

Good Mechanical prop

Righ strength magnes
alloy.

ecties.

ium base

Can be brought to spring temper:

but then Is poor for

impact.

Used for stressed parts which

need good corrosion

Similat to comp. 18
strength.

resistanc~.

but lower

Algh strength and Loughnens.
Good slevated temperature

propertien.
stcess corrosion,

Susceptible to

]
=]
—d

]
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Table 2 - Cross-refersnce

-11-

_Gross-reference Designationd/
MIL~C-11866B MIL~C~11866C
_Composition Alloy s/ Castability?/ Aemarks

11. 86) (AST® B584) C86300 Cc Similar to comp. 20. Stronger
and loss ductile.

22, 953 (ASTWM Dl48) 95300 c Excellent resistance to abrasion
corroaion and fatligue. Good
elevated temperature properties
(to 600 r).

21. 954 (ASTM B14B) C95400 (o Similar to comp. 22.

24. 955 (AS™ Bl48) C95500 C Similar to comp. 22.

25. BI6 (ASTHM BSB4} C81600 B Good bearing propu.vie and
machinability, atandard ftor
qeneral cervice.

26, 903 (AS™ BS584) C90300 c Excellent steam metal and
stfuctural bro, re. Relatively
good electric. conductivity
(80w},

21, 857 (AS™M BS584) ca85700 D Ornaments where strength is not
important, but want corrosion
reaistance,

28. 852 (AS™ BSB4) €85200 o] General purpose. Good
machinabilicy.

lunitied Number Systen
2 . Excellent D

Icroan-rafararce

bl -t i B L4 50 n

TrP00, respecti

or tem

B = Cood C =
Tper

L4
vely,

NFW - MD& and
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INSTRUCTIONS: In s continuing ¢ffort to make our standardizatios docsmemts betier, the DoD provides this forms for use i
gabmitling commenis and suggestions (o7 improverments. All umre of military standardization docuiments sre iovited Lo provide
suggestions. This form may be detached, folded along the lines indicated, taped along the looes edge (DO NOT STAPLE}, and
mailed. In block 5, be as specific as possible about particular problem aress sruch s wording which required intarpretation, wm
+ rigid, restrictive, loose, ambiguous, or was incompatible, and give proposed wording changes which would alleviste the
sublems. Enter in block 6 any remarks pot related o s specific paragraph of the docurnent. If block 7 ls fed out, an
acknowledgement will be mailed Lo you within 30 days to let you know that your comments were received and are being

considered.

NOTE: Thu form may not be used Lo request copies of documents, nor Lo request waivers, devistions, or clarification of
specilication requirements on current contracts. Comments submitted on thia form do not constitute or imply authorizstion
16 waive any portion of the referenced document(s) or Lo smend contractusl requirements.

{Fold slong this line)

{Fold along (his line)

NECESSARY
I MAILED
IN THE
UNITED STATES

DEPARTMENT OF THE ARN'Y

OFFICIAL BUSINESS 2

SIS, e | BUSINESS REPLY MAIL
s 1AST CLASS PLAMIT NO. 12062 WASHINGTOND C

. "(AGEWILL BE PAID BY THE CEPARTMENT OF THE ARMY

Director

US Army Matcerials and Mechanics Research Center
ATTN: DRXMR-S558

Watertown, MA 02172

-
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL

{See Instructions — Reverse Side) .
1. DOCUMENT NUHIBE R 2. DOCUMENT TITLE "I
e NAME OF SUBMITTING ORGANIZATION 4. TYPE OF ORGANIZATION (Mark one) -
[j VENDOR
. [ wsen L
L
b ADDREGY (Streel, City, State, ZIP Code}
(] manuractunes
|I II OTHER (Speeify)
e
s PROBLEM AREAS
a Puarngraph Number end Wording:
b. Pscommendad Wo-ding:
r. Remon/Agtionsie tor Ascommendation:
6. REMARKS
Ta. NAME OF SUBMITTER 1] aat, Firat. Mlj - Opuional b WORAK TELEPHONE NUMBER (Include Arva
Code) - Outions
A —— . —
c. MATLING ADDRESS (Street, Citn, State, Z1P Code) — QOptiohal B, DATE OF SUBMISSION (YYMMDD;
l
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