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MIL-C-21768
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'MILITARY SPECIFICATION

COPPER ALLOY NUMBERS 210 (GILDING, 95%) AND 210
(COMMERCIAL BRONZE, 90%) SHEET AND STRIP
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1. SCOPE

1.1 Scope. This specification covers copper alloy numbe :s 210 and 220
in sheet and strip form.

1.2 Claspification.

1.2.1 Temper. Copper alloy numbers 210 and 220 shall be furnished in
the following tempers, as specified (see 6.2):

Annealed
Cold rolled:
Quarter hard
Half hard
Three-quarter hard
Hard
Extra hard
Spring
Extra spring

2. APPLICABLE DOCUMEKRTS

2.1 The following documents of the issue in effect on date of invitation
for bids or request for proposal, form a part of this speci:ication to the
extent specified herein.

SPFECIFICATIONS
MILITARY
MIL-C-3993 - Copper and Copper-base Alloy Mill Products, Packaging of

1 FSC 9535/
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STANDARDS
FEDERAL
Ped. Std. Wo. l46 - Tolerance for Copper and Copper Base Alloy H111
Products
Ped. Test Meth>d Std. No. 151 - Metals; Test Methods )
Fed. Std. No., 185 - Identificaiicn Motking £ Tipror »nd Crnnar Rage
Alloy Mill Products

MILITARY
MIL-STD-105 - Saopling Procedures and Tables for Inspection by Attributen
MIL-5TD-129 - Macking for Shipment snd Storage

(Copies of specifications and standards required by contractors in connect-
fon with specific srocurement functions should be obtained from the procuriqg
activity or as diracted by the contracting officer).

2.2 Other publizations. The following documents form a part of this
specification to tie extent specified herein. Unless otherwise indicated,
the issue in effect on date of invitation for bids or tequeat for proposal

shall apply.

AMRRICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) STANDARDS
E 8 Tension Testing of Metallic Materials
E 112 - Estimating the Average Grain Size of Metals

JApplication for copies shouid be addressed to the American Sociecy fpr 3
Teating and Materials, 1916 Race Street, Philadelphia, Pennsylvania 19103')

Technical society and technical association specifications and atan&arﬂq
are generally avai lable for reference from Libraries. They are also dxa-
tributed among technical groups and using Federal agencies.

3. REQUIREMENT!
3.1 Chemical ccmposition

3.1.1 The mate)ial shall conform to the chemical requirem:mts spééi?i;a
in table I.

R
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"Table I - Chemical composition
Copper alloy Lead, Iron, Total other
number Copper, max. , max., Zinc, elements, max.,
percent percent percent percert percent
210 94.0-96.0 0.03 0.05 Remainc er 0.10
220 89.0-91.0 .05 .05 Remainc er .10/

l/If the presence of bismuth is suspect during analysis, farther analysis
shall be made, and L{f bismuth is found in excess of 0.(06 percent, the
lot shall be rxejected.

3.1.2 Analysis shall be made regularly only for the elements specifically
mentioned in table I. If, however, the presence of othexr elements is sus-
pected or indicated in the course of routine anmalysis, firther analysis
shall be made to determine that the total of other elemerts is not in excess
of the limits specified.

3.2 Tensile properties (rolled tempers only). Materizl in the rolled
tempers shall conform to the tensile properties showm in table II.

Table I1. Tensile properties, rolled tempers

Copper alloy Tensile st :-ength, psi
number Temper M nioun aximum
210 Quarter-hard 37,000 47,000

Half-hard 42,000 52,000
Three~quarter hard 46,000 56,000
Hard 50,000 59,000
Extra hard 56,000 64,000
Spring 60,000 68,000
Extra spring 61,000 69,000
220 Quarter-hard 40,000 50,000
Half-hard 47,000 57,000
Three-quarter hard 52,000 62,000
Hard 57,000 66,000
Extra hard 54,000 72,000
Spring 69,000 77,000
Extra spring _ 72,000 80,000

3.3 Graiu size requirements. Material in the annealed temjer shall conform
to the grain size requirements shown in table III.




Downloaded from http://www.everyspec.com

MTL-C-21768A
Table III. ain » ui nt

Grain size, millimeter

Nominal Minimumn Maximus
0.050 0.035 0.090 -
.035 .025 .050
.025 .015 .035
.015 Y .025

x 1
LLithough no minimum grain size 1s required

mat erial shall be fully recrysctaiiized.

3.4 Diwmensional tolerances. The following references of Fed., Std. No.
146 shall spply:

Pimension ' Reference
Thickness 1a(l)

width 1a(2)

Length la(3), 1la(s)
Srraightness 1a(5)

_____ o andal oo

3.5 ldentificaiion marking. Product identificacion marking, when spe-
cified, shall be :n accordance with Fed. Std. No. 185 (see 6.2 and 6.3).

3.6  Worlmanshij.. The metal shall be free from oil, grease, oxidation,
lananations, doubl.e metal, scale, chips, dirt or grit, dented or bent edges,
pipes, slivers, l.pa, cracks, deep scratches, vrinkles, and other defects
wvhich will render the metal unsuitable for the purpose intended. The iietqlt’
shall be clesn ami free from dcid. ST ammes

3.6.1 The meta . shall be uniform in composition, anneal or temper, and
free from kinke aud warps.

3.6.2 Sheet aml atrip, vhen ordered for either shallow or dee;; cuppiggr
shall not have diectional properties which result in the formation of ".ar‘ﬂ
when the matertal is cupped. EoEme

4., QUALITY ASS'RARCE PROVISIONS

4.1 Responsibi .ity for inaspection. Unless otherwise specified in the

contract or purch.ise order, the supplier is responsible for the perform-
ance of all inspe:tion requirements as specified herein. Except as othér-
wise opecified in the contract or order, the supplier may use his own or
any other racilic .euy puicabie [Or cue perifutfwmauce of Lile lospecllion Tagulla-
ments specified h:rein, unless disapproved by the Government. The Govern--
ment reserves the right to perform any of the inspections set forth im the
specification vhe:e guch inspections are deemed necessary to assure supplies
and services conform to prescribed requirements. o ’

Nens

AL
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4.2 Llor, Unless otherwise specified in the contract or >rder, a lot shall
consist of 10,000 pounds, or fraction thereof, of material »f the same com-
position, form, temper, and slze, submitted for inspection 1t one time.

4,3 Saupling. Samples taken for the purpose of the teat: prescribed in
this specification shall be selected in a manner that will ‘epresent correctly
the material furnished and avoid needleass destruction of fiiiched material
when sampies representative of the material are available itom other sources.

4.3.1 Sampling for chemical analyris. The number of sam>rlc. specified in
rabla IV ghall he gelected from different pieces in each le:. From each

sample, 2 square inchea, or not less than 2 ounces of clear millings, dril-
lings, or clippings shall be obtaimed.

Table IV. Sampling for chemical anaiysis

Pounds of material inm lot Number of smmplesl/
Up to 5,000 2
5,001 to 10,000 4

A/If number of original bars, billets, or cakes frm which
the material is processed is less than the numbec of samples
specified, only one sample need be taken from es:h plece,

4.3.2 Sampling for tension test. Unless otherwise specified in the con-
tract or order, two tension test specimens shall be taken from each lot and
each shall be selected from a different piece unlegs the lc: consists of
one plece in which case one test specimen shall be sufficleat.

4,3.3 Sampling for grain size determination. Unlegs otharwise gpecified
in the contract or order, at least four sample pieces shall be selected
from each lot for the test epecified in 4.5.2.3 unless the lot is represented
by less than four pleces. Not more than one sample shall te taken from the

same plece.

4.3.4 yempling for vigual and dimensional examination. [f the weight of

each plec: is more than 150 pounds, every plece shall be examined. If the
wveight of each piece 1as not over 150 pounds, sample pieces shall be selected
as specified in 4.3.4.1 and 4.3.4.2.

4.3.4.1 Visusl examination. From each lot of material coamposed of pieces
weighing 150 pounds or less, a random sample shall be selected in accord-
ance with MIL-STD-105, Inspection Level JI, with an acceptsace quality level
(AQL) of 1.5 percent, and shall be visually examined as specified in 4.4.2.1.
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4.3.4.2 Dimensional examination. From each lot of material composed of
pieces weighing 150 pounds or less, a random sample shall be selected in
accordance with MIL-3TD-105, Inspection Level 11, with an acceptance quality
level (AQL) of 1.5 percent and shall be measured as specified in 4.4.2.2,
The samples selected for dimensional examination may be the same as those
selected for vieual examination.

4.3.4.3 When material is furnished in rolls or on reels or bucks, the
sample for exsmination shall be taken from within 10 feet of the ocuter end,,
1f the sample is re jected for handlingmarks, an additional 20 feet shall ba:
examined.

4.4 Exsmination.

4,4,1 Pieces weizhing over 150 pounds. Each plece in the lot shall be
visually examined t> determine compliance with the requirements for identi-
fication marking (sz2e 3.5) and worlmanship (see 3.6) and shall be mensured
for complisnce with the dimensional requirements (see 3.4) of this epecffi=
cation. Straightness of each piece shall be determined as specified in 4,4,.3,

4.4,2 Pleces weizhing 150 pounds and undexr.

4,6,2.1 Visual, Each sample unit selected in accordance with 4.3.4.1
shall be visually ecamined to determine compliance with the requirements
>r identification narking (see 3.5) and worlkmanship (see 3.6).

.4.2.2 Dimepsioial. Each sample unit selected in accordance with 4:.3,0.3
shall be measured t> determine cowpliance with the dimensional requirements
(see 3.4) of this sjecification. Straightness of each sample unit shall be
determined as specified in 4.4.3.

4,4.3 Straightness. Straightness shall be determined by placing the
piece on a level surface so thet the arc or departure from straightness is
horizontal. The maxiomum depth of arc shall be measured to the neareat 1/32
fnch by means of a itraightedge and a steel gcale. '

4.4.4 Preparatici for shipment. Examination of the packing and marking
for shipment shall >e made for conformance to the requirements of section 3,

4.5 Tepsts.

4.5.1 Tension test specimens, Tension test specimens shall be prepared
in accordance with ASTM E 8. The longitudinal axis of the specimen shall be
parallel to the dir:ction of rolling or drawing.

e’
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4.5.2 Teat procedurcs.

ccordance with

- - T ey .l py

4.5.2.1 Cherical analysig. The samples selectad inm h
4.3.1 shall be analyzed in accordance with method 111 or 1!2 of Fed. Test

Method Std. No. 151 to determine conformance with 3.1. A iingle analylil of
a composite sample may be made. In case of dispute, the awalysis by method
111 shall be the basis for acceptance.

4.5.2.2 Tension tests. All tension tests shall be cond:cted in accord-
ance with ASTM E 8.

4.5.2,3 Grain sirze determination. Grain size ahall be letermined in
accordance with ASTM E 112.

4.6 Rejection.

4.6.1 Examination defecta. Any sample unit having one r more defects
shall be rejected. Lf the number of nonconforming sample mits in the sample
exceeds the acceptance number specified in MIL-STD-105 for that sample size,— — .
the entire lot shall be rejected subject to the provisions on '"Disposition
of Wonconforming Product" of MIL-STD-105.

4.6.2 Test fallures. A lot ghall be rejected for failuce to meet any of
the test requirements when tested in accordance with 4.5, iubject to the
provisions of the General -Section of Fed. Test Method Std. No., 151.

5. PREPARATI(M PCR DELIVERY

5.1 Packing (see 6.3).

5.1.1 Levels A and B, The material shall be packed in accordance with
MIL-C-3993.

5.1.2 Level C. The product shall be separated by site, alloy, and temper,
and packed for shipment in compliance with common carrier cregulations appli-
cable to that mode of transportation to insure safe delivecy at deatination
at lowest transportation costs without assessment of penal:ty charges for

improper packing.
I

5.2 Marking, In addition to any special marking requirad io the contract
or order (see 6.2), marking for shipment shall be in accoriance with MIL-

5TD-129,

6. NOTES

6.1 Intended use. Material covered by this specification is used in
primer and detonator cups for artillery smmunition snd boobs and other appli-

cations such as nameplates and screws.

~dl
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6.2 Ordering data. Prcorurement documents should specify the following:

Title, number and date of this epecification.

b. Alloy, temper, and size required (see 1.2},
¢. Lengths, whether specific or stock lengths with or without ends
(see 3.4).
d. When tolerances are required all plus or all minus (see 3.4).
e¢. When identification marking in accordance wicth Fed. Std. 185 is
required (see 3.5)
f. Nature of application of the material, such as spinning or cupping
(see 3.6},
g. When & lot size other than 10,000 pounds is required (see 4.2),
h. Wwhether material is to be packed by Level A, B, or C (see 5.1);
i. Maximum gross weight of containers with contents.
j. Special marking, if required (gee 5.2)
e 2 T ammmisd momamtt-n o £ e tAdamrrliFincarian mawlrdn fawn T BY amd fam
L ¥ I | AR l‘“u‘-‘““l— &N - e AVl LLW-GL ALUL ml-“-l.la \ﬂc‘ ety LN AW L
packing and marking for shipment (see 5.1 and 5.2) specified herein apply to

direct shipment for Govermnment activities and apply also, where specified,
to contracte or orders between the manufacturer:and the Govermment prime

contractor.

6.4 Definition of forms.

6.4,1 Sheet. Sh:et, as covered by this specification, 1s a flat product
up to and including 0.188 inch in thickness, and generally furnished with
slit, slit and edge rollied, sheared, sawed, or machined edges in widths
over 20 inches.

6.4.2 Strip. Stcip, @s covered by this specification, is & flat product,
other than flat wir:, up to and including 0.188 inch in thickness, and gen<
erally furnished wi:h slit, slit and edge rolled, sheared, sawed, or mach-
ined edges in width: over 1-1/4 inch to 20 inches, inclusive.

6.5 The approximite BRockwell hardness for material in the rolled tempers
is ghown in table V for information only.
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6.6 The former nsmes for the material covered by this specification are
as follows:

Copper alloy Former commercial Former specifiecation

number name name

210 Gilding, 95% Gilding metal (95/5 brass)

220 Commercifal bronze, 90% Gildinz metsl (90/10 brass)

Custodians: Preparing activity:
Army - MR

Army - MR Project No. 9535-0131
Ravy - SH

Alr Force - 84

Review activities:

Army - ¥, GL
Havy - AS
Alr Force - 85
D3A - IS

Uger activities:

Army - EL

10
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INSTRUCTIONS: I a continuing effort to make our standardization documents better, the DD provides this form for uwse in
subrmitting ‘omments and suggestions for improvements. All users of military standardization ¢ »cumnents are invited (o provide
tupgestions  This for.n may be detached, folded along the lines indicated, taped slong the loos edge (DO NOT STAPLE}, and
ruiled. In ek 5, 1e as specific ay possibie about particular problem areas such as wording which required interpretation, was
tou rigid, r strictive, loose, ambiguous, or was incompatibie, and give propoaed wording changes which would alleviate the
probicnis. Znter in block 6 any remarks not related to a specific paragraph of the document, If block 7 is filled out, an
acknowleds s:ment will be mailed to you within 30 days (o let you know that your comments were received and nre being

cungidered.
NCTE: Th.s form may not be used to request copies of documents, nor to request waivers, deviations, or clarification of

gpe 2. ficatio-s requirements on current contracts. Comments submitted on this form do not ¢onstitute or imply authorization
to waive an, portion of the referenced document(s) or to amend contractual requirements.

{Fold along this line)

tFold slonyg this line}

DEPARTME JT OF THE ARMY .
il T
MNECESSARY
NI \F MAILED
.. - IN THE
UNITED STATES

renncry sonemaceusese | BUSINESS REPLY MAIL

‘FIRST CLASS PERMIT NO. 12062 WASHINGTOND. C.
POSTAGE WILL BE PAID BY THE DEPARTMENT OF THE ARMY

Director .
US Army Materials and Mechanics Research Center
ATTN: DRXMR~SSS

Watertown, MA 02172
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL
(See Instructions — Reverse Side)

1. DOCUMENT NUMBER 2. OOCUMENT TITLE

3a NAME OF SUBMITTING ORGANIZATION

b, ADDREBS (Streat, City, State, ZIP Code)

4. TYPE OF ORGANIZATION (Mark one)

[ venoon
[ wsen

D MANUFACTURER

[] orHes (speciry.

—————

5. PRAOBLEM AREAS
a Persgraph Nurmber and Waording:

& Recommaended Wording:

c. Resson/Rationale for Recomman istion:

6. REMARKS

Ta. NAME OF SUBMITTER (Last, Fire', M{f) — Optionsl

b WORK TELEPHONE NUMBER (Includa Area
Cods) — Optional

c. MAILING ADDRESS {Street, City, State, ZIP Code) — Coptional

0D o0 1426

8. DATE OF S8UBMISSION (YYMMDD)

PREVIOUS EDITION 1S OBSOLETE.



