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KILITARY SPEC2PILMTIOS

COPPRR ALMY NUMRSRS 210 (CIL022iG,95%)AND 2 !0
(CC14MZRCIALSRONZE, 902) SRSST AND STRIP

This specification is mandatory for use by all llep~rt-
menta and Agencieo of the Daparumnt of Defense.

1. Scozs

1.1 &Qp&. l’hiaspecification covers copper alloy nude :s 210 and 220
in sheet and strip form.

1.2.1 x. Copper alloy numbers 210 and 220 ah.sllbe furnished in
the following tempera, as specified (see 6.2):

Annealed
Cold rolled:

Quarter hard

P Salf hard
Three-quarter herd
Hard
Extra hard
SpriOg
Extra spring

2. APPLICABLE ImXMmTE

2.1 The following documnts of the issue in effect on data of invitation
for bids or requeat for proposal, form a part of this epeci:“lcationto the
extent specified herein.

SPECIFICATIONS
MIL13%RY
KU-C-3993 - Copper and Copper-bme A2log !fillRoducta, Paclwp.ingof

.—
jPsc 9535]
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8TANMRDS ‘)
moLwAL

Fed.’Std. “No. L46 - Tolerance for Copper and Copper Base Alloy Mill
Products

Fed. Teat Meth* Std. No. 151 - Iktals; Test Mthods ‘
Fed. Std. No. L85 - Identifka::=:. ‘--’-’-- ‘“ ‘----- “-4 ‘-::?r Resn..-.-* -- ---- .

Al10Y Mill Roducts

fULITARY
H2L-SID-105 - Sawliag Procedures and Tablea for Inspection by Attiib&a
N2L-STD-129 - lk :kimg for Shi~t and Storage

(Copies of apecifications and et.sndardarequired by contr.sctorain c.mp<ct-
ion with specific ?romrmnt functioan should be obtained from the prwiuriqg
activity or u dirscted by the coatrecting officer).

2.2 Other twbli:ations. The follwlng docum?nte form a part of this
specification to tIe extent specified herein. Unless othenri.seindlc~”te”di
tha issue in effect on date Of invitation for bids or request for pr6posal
shall apply.

AKUUCAN SOCIETY F~ TWT~ ~ --- (Asm s-~s
E 8 Tenalon Testins of Metallic Ksterialn
E 112 - EstfmatiII&the Average Grain Size of Hetals

..mpli~tion for -vi- eh~ld be ~d-aed to the A=r~can Sociw .%!,.’:
Tenting and Meterials, 19L6 Race Street, Philadelphia, Penaaylvauia 19103i]

“.f..:
Technical sotietY and technical association specifications and atandndq

are gtierally avaiLable for reference fr- Libraries. They are alao dgd~
tributed mmag technical groups and uaing Federal agencies.

3.1 Qlemf.ralccMDosition

-x.

.).-

3.1.1 Tbe mete,ial Shall cOnfO~ tO tha che~cal requir==ia aP@i%
in table I.

J

-’ )
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1- +.,
Table I - Chemical COMP oeition

Copper a1loy Lead, Iron, Total other
number Copper, max., max., zinc, elements, mnx.,

percent percent uercent perceft percent

210 94.0-96.0 0.03 0.05 RemaLncer 0.10
220 89.0-91.0 .05 .05 Remain<er .@

tiIf tbe presence of bfeamth is euspect during .snaIyais,f,rther analysis

shall be made, and if bisnuth is found in excese of 0.(06 percent, the
lot shall be rejected.

3.1.2 Analysis shall be made regularly only for the e]eme.nts specifically
mentioned in table I. If, however, the presence of othel elements is aua-
pected or indicated in the ,course of routine analysie, ftrther analysis
ehell be made to determfne that the total of other elen=rts i8 not in exceae
of the limits specified.

3.Z T~ era onlv . Krteri[1 in the rolled
t=upers shall conform to the tensile properties shown in table II.

Table II. Tennile Dropertiea, rolled tempere

Copper alloy Tensile Et:ength, psi

r
number Temper

.Minimtnv %X f.mum

210 Quarter-bard 37,000 47,000
Half-hard 42,000 52,0C41

I T&ee-quarter hard 46,000 56,000

I
Hard 50,000
IMra bard

59,000
56,000 64,000

8pring 60,000 68,000
Extra oprittg. 61,000 69,000

--------------------------------------------------------------------------------

220 Quarter-hard 40,000 50,000
lidf-hard 47,000 57,000
Three-quarter hard 52,000 62,000

I

Eard - 57,000 66,000
Extra hard 64,000 72,000
Spring 69,000 77,000
Extra sbrtw 72.000 80.000

3.3 Grain size requirements. Material in tbe annealed tem~er shall conform
to the Srsin oize requirements sham in table 321.

3
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Table III. @aim size reauiremantq

Grain sise+,railli.meter

Nonlinal Ifinimlm Naxi.mm

0.030 0.035 O.OPO
.035 .025 .030
.023 .015 ,035
.015 M .025

“+’
).

~11 bough’ am mi~ grain size 1. required. the
matarid “shallbe fully recrysca~L1zed.

3.4 Dimncion.d tolercncea. The folloving reference
146 shall 8pPlY:

of Fed. Std. No.

Dmmaion Saference

Ihickneee 1.9(1)
Width le(2)

Langtb le(3), la(4)
Strai#tneOa 18(5)

3.5 Idrntificm ien markiug. Product identification marking, when apti-
cified, shall be :n accordance with Fed. Std. No. 185 (ace 6.2 and 6.3).

3.6 Worbanshil:. The metal shall be,free from oil, grease, oxidation,
l~mationa, dmtb:.ematal, scale, chipe, dirt or grit, dented or bent edgee,
pipao, ●livara, 1,ips, crackc, deep scratchee, w’rinklee,and other defecte
which will randar the matal unsuitable for tbe purpeea inteoded.

!,
~a’ M?+

●baii be clam am I fraa from acid.
,,.=,.

d“ .“

3.6.1 ti meta . ehall ba Uniform in c~oeicion, ●nneal or temper, a+
free fmm kinks a,vf warpe.

3.6.2 sheet am I strip, uhao ordered fOr either ehall~ or deep cuPPiPS~
shall not have df.:ectinnal propertied ~ich result in Me fO=tiOp 0:$“~j
tin the mtertal ie cupped.

4. QUAL2Tf ASS1~ PBOVISMXZS

,
4.1 Reawnsibi .ity ‘forina~ction. Unle#e otherwiee ●pecified in tha

contract er purch.we order, the supplier ie responsible for the perform-
ance of all in.sme,:tion requirement an specified herein. Except m Other-

uiee epecifiad in the contract dr order, the eupplier may uee hie O- m“

any Other 58C11AC .eu 6ULCUOL.3 ror Laae persuxwce of tile hspec~;;;, :zq+:z.

rnnce ●pacified h,:rein,unless disapproved by the Genre-nt. ‘i’beGeveCn.
rnnt reeerean the rifjttto parfor- any of @e inapectionc sat forth in .tha
spacifi-tion whe.:eeuch itipectionc .cfedeemed necessary to aasure cuppliee
and ●etwicer.cnnform tn prescribed requirememte. ‘:.

.%
..

.,,
r
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F
4.2 ~. Unless otherwise specified in the contract or lrder, a lot shall

consist of 10,000 pounds, or fraction thereof, of material >f the came com-
position, form, temper, and size, submitted for inspection It one time.

4.3 S6uplin&. Semplea taken for the purpose of the cent] prescribed in
this specification shall be selected in a manner that will ?epresent correccly
the material furnished and avoid needless destruction of fi licbed material
when samples representative of the =atarial are available fcom other sources.

4.3.1 samlinu for chemfcal analYmis. The number of sam)lt- specified in
trebleIV shall be selected from different pieces in each 10:. From each
eample, 2 square inches, or not leas than 2 ouncee of cleaz!millings, dril-
Linga, or clippings shall be obtained.

Table IV. S.snmling for chemical enalysia

POunda of material in lot Number of smplecbll

up to 5,000 2
5,001 to 10,000 4

jL/Ifnumber of original bare, billets, or cakes frm which
the material is processed is lees than the nude c of .samplee
specified, only one saqle need be taken from es :h piece.

---

6.3.2 Sanmling for tenafon test. Unless othervfse epecified in the con-
F tract or order, two tension test specimens shall be tahn fmm each lot and

each ehall be selected from a different piece unless the lCc coneista of
one piece in vhich case one test specimen shall be sufficie.~t.

4.3.3 samplinu for ~rain size decennlnation. Unless oth?rvlse epecified
in the contract or order, at lemc four sa=ple pieces shall be selected
from each lot for the teet specified in 4.5.2.3 unlass the lot ie represented
by leas than four pieces. Not more than one sample shall be taken from the
aaue piece.

4.3.4 smwlinu for visual and dimenaional examination. [f the weight of
each piece ie more than 150 pounds, every piece shall be examinad. If the
weight of each piece ie not over 150 pounds, eample piecas shall be 6eleCted
u specified in 4.3.4.1 and 4.3.4.2.

4.3.4.1 Visual exnmi06ti0n. Fran each lot of material conposed of pieces
weighing 150 prnandeor leas, a r-dam s~le shall be selected in accord-
ance with NXL-SID-105, Inspection Level 11, with an acceptance quality level
(ML) of 1.5 percent, and shall be visually exemined M ●ptcified i. 4.4.2.1.

5
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4.3.4.2 Dimnaional examination. From each lot of fiterial compoeed of

pieceo weighing 150 pciundsor less, a random sample shall be selected in )

accordance with M2L-STD-105, Inspection Level II, with an acceptance quality >’
level (AQL) of 1.5 perceat and shall be measured as specified in 4.4.2.2%
The samples selected for dimensional examination IMY be the same as those
aalected for vieual examination.

4.3.4.3 men material in fimished in rolls Or ~ reels Or bucke, the
s~le for ermminntlon ehall be taken from within 10 feet of the outer et@q
If the ample is rejetted forhandling ~r~, M ~ditiOnal 20 feet shall bq.
examined.

4.4 Ehnation.

4.4.i Pieces veizhinu over 150 pounds.
vinuallv eramfned LY determine cowliance

Each uiece in the lot shall be
with the reauiremente for identi-

ficatio~ marking.(s*e 3,5) and worknship (see 3.6) .&d shall be riensur~d
for compliance with the dimensional requirements (see 3.4) of this epecffi-
cation. Str.slghtnees of each piece shall be dete~ned 8S Specified in 4.,4#r.

4.4.2 Piece@ wei?hing 150 Pounde and under.

4.4.2.1 Visual Each ample unit selected in accordance with 4.3.4.1— .
ehall be wisuelly er.sminedto determine compliance with the requirements
n identification narking (see 3.5) and worhanahip (see 3.6).

4.4.2.2 Dfmene10@.. Each gqle unit selected in accordance with 4;ji.4.~
shal1 be measured t> determine compliance with the dimenaional require=ttt+
(see 3.4) of this s?ecification. Straightness of each eample unit shall be
determined M apeciEied in 4.4.3.

4.4.3 Straightne~~. Stralghtneae shall be determined by placing the
piece on ● level aurface so thet the arc or departure from straightness is
horizonta1. The ma drmnn depth of arc ehall be measured to the nearest 1J32
inch by means of a straightedge and a steel scale.

4.4..’+Yr v= atic I for ahimx?nt. Examination of the p&king and mark~ng
for ship~n~ shall >e made for confonwance to the requirrdmsntsof SeCtf+6 $,.

4.5 ~.

4.5.1 Termion tegt ePeclmens. Tension test spectins shal1 be prepared
in accordance with .ASTME 8. ‘l%elongitudinal axis of the specimen shall be
parallel to the dir?ction of rolling or drawing.

---

)
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-) 6.5.2 ~.

4.5.2.1 ~. The mnplea selected in acc >rdance vlth
4.3.1 shall be analyzed in accordance w-ithmethod 111 or 1!2 of Fed. Teat
M?thod Std. No, 151 to deteradne confo-ce with 3.1. A Iingle MCIYSIS of

a composite sample may be made. In case of dispute, the a Mlysi.r by methad

111 shall be the baeia for acceptance.

4.5.2.2 Tennion teats. All tension tests shall be cond ,cted in accord-
ance with ASTN E 8.

4.5.2,3 Grain oize determination. Grain size shall bt late~ned in
accordace with MTN E 112.

4.6 Reiection.

4.6.1 Examination defeccs. AIIysample unit having one m mre defects
shall be rejected. If the number of nonconforming acmple :nita in the sn+le
exceeds the acceptance number specified in N2L-5TO-1O5 for chat sample eize,-- .
the entire lot shall be rejected subject to the ptovi.ctomson “Disposition
of NoncOnfOrm.in8Product” of N2L-STD-105.

4.6.2 Test failures. A lot shall be rejected for failu :e to meet any of

the test requirements when ceated in accordance with 4.5, ,ubject to the
provisions of the General Section of Fed. hat I’k?thodStd. No. 151.

5. PNEPANATIDN FOR DELIVSRY

-;
5.1 PackiUN (see 6.3).

5.1.1 Levels A ad B. The material shall be Packed in accordance vith
IUL-C-3993.

5.1.2 Level C. The product shall be separated by size, ●lloy, cud temper,
and patke~hipment in compliance with ccarmn carcier cesulations *PPli-
cable to that mode of transportation to insure cafe dellve CY at destination
at louer.t transportation costs without ar.aeesxm?ncof penalZY chaxgea for
improper packing. I

5.2 Merki
*

211addition to any special matking requir?d in the contract
or order see 6.2), wdtins for shipueat ehall be in accoricace with MIL-
s221-129.

6. N02XS

6.1 2ntemded use. Material covered by this specification is used in
primr and datonator cups for mrtillery srnuiitioa amd bcxr.ba●nd other sppli-
cationo such IU nameplates and screws.

7
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6.2 Ordering data. Prcr,:rnzsntdocuments should epecify the following

a.
b.
c.

d.
e.

f.

Title. number and date of this epecificacion.
tiloy, tganper,and size required (see 1.2).
Lengths, whether specific or stock lengthe with or without ends
(see 3.4).
When tolerance are required all plus or all minus (see 3.4).
Ulen identification marking in accordance with Fed. Std. 185 is
required (see 3.5)
Nature of application of the material, such an epinnlng or cupping
(see 3.6).
When ● lot size other than 10,000 pcunda is required (see 4.2).
Uhecher material is to be packed by Level A, B, or C (see 5.1);
MaXiIMIMgross weight of containers with contents.
Special marking, if required (Gee 5.2)

6.3 The requirements for item identification markins (see 3.5) and for
packins and markins for shipment (see 5.1 and 5.2) specified herein apply to
direct .shi~nc for Government ●ctivities and apply also, where specified,
co contracts ox orders betveen the manufacturer,and the Ooverrment prime
contractor.

6.4 Definition of forms.

6.4.1 Sheet. Sh?et, as covered by this specification, is a flat pkcddct
up to and=uding O.188 inch in thickness, and Senerally furnished tith
slit, tilitand edse rolled, sheared, sawed, or machined edgeo in widths
over 20 inrbea.

6.4,2 ~. St rip, aa covered by this specification, ie a flat p:dtiit,
other than flat wir :, up to ●nd including O.188 inch in thicknese, and gen:
erally furnished WI :h slit, slit and ?edserolled, sheared, @awed, or mach-
ined edges la width : over 1-1/4 inch to 20 inches, inclusive.

6.5 ‘fluapproxim ite F@ckvell hardnese for material in the rolled tempeie
1s ahovn in able V for information only.

8

---
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6.6 The former namea for the material covered by
aa follows:

Copper alloy Former commercial
number . -

this @pacification are

Former epecific.ation
-

210 Gilding, 95% Gilding rcetal (95/5 “brass)
220 Commrcial bronze, 90% Gildiw, metal (90/10 brass)

custodians: Preparing act ivity:

m-my-m
Amy-m

Project NC.. 9535-0131
i7avy - 60
Air Force - 04

Review ●ctivitiea:

Army -Ifu, la
Navy - AS
Air Force - 85
DSA-2S

User activities:

Army -F.L

10

I

-i
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[NSrflUCl 10NS: [,, a cunt itming effort to make our ,1.mdardizadc.n documents better, the fl SD Pmrid.. ibh rOrm for ~ in
sub,nittirtg wmmenu and suggestions for impmveme. u. AO .*- Of military .Landatd,zatiOn ~ x.me.~ ~ inrii.d ~ p,ovid.
..ug,.atimw This fro.. my be detached, folded afon.a the lines indicated, taped along Lh=1- edge (Do NOT sTApLEJ, .nd
.uil.d. In .Jhxk S, 1c M swciilc u pouible about ptiicukv problem arem such = wording =’hicb mqui-d in~w. tatiOn. WM

t.. rigid. r. SLrictive, tome, ambig.,out, O, =ss incompatible. andO,ep,ow=d wOrdiuebawa +ch =O~d EJIofi~~the

Prot.i..m.Snterinblock 6 any remark not related to a specific paragraph of tie docurne”t. If block 7 b ruled wt. an

.ck”owled~ :me”t will be mailed 1. ycw within 30 C@ t. let YOUkm. w that your c.mmenfs were received snd arc being

cuwidemct.

1 Nc2TE: ‘RI .s form may “ot be used to mqttest copi~ of docume”ti, nor to request waive-, dwiatiom, or clariticatio” of

*W :. IiC. ti..n requirement on current contracfs. CurnmenU submitted on tbii form do “ot constit”w or imply nuthmizado”
ta waive s.{ potiion of the referenceddccument(dortoamendcontractualrequhemen~.

.— —
(Fold abw lh b line)

---

(Fold 81..J II! b {1-1

DEPARTME JT OF TUE ARMY

IllIll ml
k!wux4

I OFFtStAL t IXINESS
PkNALTY F >R ,-R,VArE USE SJOO

I BUSINESS REPLY MAIL I
I FIRST CLASS PERMIT NO. ,2062 wASHINGTON 0, C.

I

POWAGE WILL BE PAIO OY THE DEPARTMENT OF THE ARMY

Director

US Army Materials and Mechanics Research Center
ATrN : DRYMR-SSS
Watertown, MA 02172

I
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL
(.% ltutmccions- Reverie Side)

‘OOCUMENrUJMEEn Z 00CUMEN7 TITLE

~M6 OFSUBMITTINGOnGANIZATlOM 4.TVPEOF ORGANIZATION (M* 0“<1

❑ VENDOR

❑ USE,

AODllEW. (Sl.uf. City. Btiti. ZIP Co&)

•1
MANUFACTURER

❑ 0,”,. ,+uc,fy,.

PROBLEM AREAS

m P., w,.ph Numb., ●M Wor.S1”@:

b, l~=omnmndti Wcwdlng:

. . Rc”m/Ro, i.an,lQ 10, R~omrnon Ml.”:

REMARKS

.
:.,

■. NAME OF SUSMITTER (last. Ph !, Ml) - OPnon* b. WORK TELEPHONE NUMBSR (kty~ Amm

C*) - Omlmld

MAILING ADDRESS istm.c ab, stiti, ztrc.nw - omkad 6, DATE OF SU8M1SSION IYYMMDD),

mm .,-..” . .Am .- . . ..- ------ ---------- ----

Uu i,”::. I4ZU .“.. .”- .“! , ,“” ,. -0!.,,,. -,
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