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Fed. Std. No. 14d A

FEDERAL5TANDARD

Tolerances FOR’ COPPER AND COPPER BASE ALLOY
MILL PRODUCTS

This standard was approved by the Co&tiasioner, Federal Supply
Service, General. Services Administration, for the use of all
,Federal agencies. ~~

kOPE
,,

This standard contains dimensional tolerances for copper and copper base alloy mill products. Tolerancesfor
COPPMbus bar, ad m~. pipe, Ortube conductors are nOt~cluded. The tOler~mS COnfOrmtOfidustv s~~rd.
tolerancesin effect at the time the stan&rd wasprepared.Tolerancesdifferingfrom those specified or for sires and
shapa not covered by this standard, shsll be outkd in the product spccitkation or sbalf be agreed upon Lw@een
the pimuing agancy and contractor.. Unless otherwise fndicated, all tolemnces given in tfds standard sre plus snd
minus. If SUPIUSor all minus tolemnces are required, double the vafues given.

PURPOSE
.,

The purposeof tbfastandard is to provide uniform dimension and weight tolerances for copper and copper ba.m’
aUoyniill products for use throughout the Government.

IDENTIFICATION
!’,

,,,,

.T&ougbout tfds standard, all paragraphs and tables are identified by the fouo~flg system:

Producp (e.g., Bar, Cold Drawn or Cold Rollet Bar, cmExtruded; Flat Wire; Plate, ColdtRoUed) are &signated
by the numbers I to 24.

Product categories (Nonrefractory AUoys, Refractory Alloys, and Copper) are designated by the letters a, b,
and C.

The applicable dimensions (e.g., width, length, thickness) are designated by numbers in parentheses.

‘“WYfurther subditi]ons are designated by decimal numbers.

To flluatrate: Pamgrapb la(2.2) covers Flat Products, with Unfinished Edges, Cold RoUed; Nonrefractory AUoys;
WidtkTolerances; Slit Metal, and Slit Metal with RoUed Edges.

REFERENCING THIS STANDARD

The following example is suggested as a suitable method of making reference to this standard in product
spscilkstions, to provide conciseness and uniformity and to minimize controversies that may arise from variously
wnrded texts.

1’
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Fed. Std. No. 14dA

RBFBRBNCING THfS STANDASD (con. )

Dimcnsimral tolemnces. The folinwing psmgraphs of Federcl Starrdcrd No. 146 $sU apply.

s,
Dimension Peragraph ,:”

krgth 15a(2) .0’:.
Straightness 15a(3) . +,!:,,

DEFINITIONS .!’,z!i

SW A solid rectsngtder(includingsqusre) section, or one with two!plenepsrsUelsurfaces sod round or other
sfrrrpleregularlyshspededges,up to snd including 12 inches in width snd over 0.188 inch in thickness.

*w. For PuW*s Of MS st~d~d, KIPWI iS defined = rnsterkd cuntcirdng not less then 99.88 percent
WWr, SMSUamounts of $ih’erbeing counted se copper.

Erwf. The end piece resulting from cutting according to estcblkhed length schedules.

mat Product,Wftlr Unfhf&d edges. A product with a rectsnguku (including squere) sulid section, reactively
#eat length in proportion to thickness, snd lon@udinsl edges resulting fmm the Orml rollirrg to thicknem or from
biirrghrg to f~ width by sheering, slftting, sswing, rnachfrdng, or roiling. The comers or edges msy be squsre or of
other contourx. Included sre Bcr, Flat.?, Sheet snd Strip.

?,

Ffct Product, with tinkhed edges. A product with a rectangular (including squcre) solid section, relatively great
length fn proportkm to thickmese,snd mth lungMdhraledges resulthr8 from roUhrg(without previous dftting) or
drewhrg to ffnsl dimensfuns. The comers or edg& msy be squere, or of other contours. Included sre Sm. Fist Wire,
ad StdP.

FM Wire. A fist product (rectsngrdsr, including square) up to snd includhrg 0.188 hrch tfdcknese snd up to cud
including 1-1/4 fnch fn width with SUsurfaces rolled or drawn without previous slitting, shes.ring,m swing. It may
b furrdshed fn strsfght lengths or on spools, reels, or bucks.

_ q. In~mted @fOIM ~ngth, ~bject tO established krrsih tolersncex for exsmple: 12 feet-O
iewh, 9 feet-7 inches, or Ofeet4-1/2 inches is a specific length.

Stock Length. NormsUy cartrdn uniform lengthc subject to estabUshed tolerances (including Stsndsrd
hmgths) sctuelly cerried fn mill snd warehou~ stucks. The numhrsl length sctuclly carrfed wfUvery cmrsfderebly
with the product, sUuy, size, mfUsuurce, snd wsrehouselocation.

Pipe. 8esrrrlesstube confomdng to the psrticuhm dimensions commercfeUy known ss %%rrdsrd Pipe Sfzcs”.

Plate. A fist roUed product C.vel0.}88 inch in thickness snd over 12 inches in width.

Refrcctorhresa. The specftlc sUoy snd tolerence schedule applicable to tire psrticukr refrectorinem ck.ritkatiou
vAUbe &ftned in the individual product specification.

2
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‘Fed. Std. No. ii6 A

DEFIN1’flONS (con. )

Norrrefiuctory A110Y9.Thnss copper-base sUoys which, becsus.$ of lack of abmtdvenessor hardness, present
relatively Littfedifficulty in msintairdng stmrdsrd dimensiuual trdersuces.

Reftrmtory Alloys. Those copper4rast sUoys which, because of abraaiveneta or hsrdnesa, require dirneneional
tolerances greater thsu those established fur nonrefractory sOoys.

Rod. A round, hexagonsl, or octagonal scdidscctinn furnished br strsight lengths.

.’ ‘-. A anlid s@ion other than reqtangulsr, squsre, or standsrd rod hd wire rections, fumfsbed in straight
lengths. w b,!

Sheet. A ffat rolled product up to sudincluding O.1SS inch in thickness ~d over 20 inches in width.

Strip. A klat product, other thsn Flat Wue, up to snd including 0.lg8 ~ch fn thickness snd gcnemlly furnished es
follnwx

(1) With slit, sheared or slit snd edge rolled edges in widths up to 20 inches, @rclu.sfve.

(2) With finished drawn or rnlled edges in widths over 1-1/4 inches to 12 inches, inclusive.

Tube. A hollow product of mud or my other cross-sction, having a continuous peripheiy.
.,. .

WE. A shlid section, other than strip, furnished in coils or on spnols, reels, or buclq. (Square sud rectsngrdar
flat w4re,hcpv.sver,May ciso be furnished in straight le@s.See Flat Wire above.) ~ :

3
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Fed Std. No. 1464

‘.‘,0
1. FLAT PRODUCTS, WITH UNFINISHED EDGES, COLD ROLLED

Thea@products include Bar, Plate, Sheet, and Strip with alit, alit and edge rolled, *eared, aawed, or machimed
edgea.

,,.

d.

la. Nonrefractory Alloys —..

la(l). ThickneaaTolerances.

Tolerances, inch

Widt~inchea.......

Over 8 Over 12 Oven14 Over 20 Over 28 Over 36 0ver48
ndieaa, Up to:8 to 12 t014 to2a. to 28 to 36 to 48 to 60

inches incl. incl. incl. incl. incl. incl. incl incl.

STRIP SHEET

Up to 0.004 incl. 0.0003 0.0@36 0.00Q6 – –––. –
Over 0.004 to 0.006 incl. .0004 .0(X3S .0008 0.0013 ––––
Over .006 to .009 incl. .0CX36 .0010 .0010 .0015 –––’–

Dver .009 to .013 incl. .0CK18 ,.0013 .0013 .0018 0.0025 0.003 0.0035 0.004
Dvar .013 to 0.17 incl. .0010 .001.5 .0015 .m2 .@225 .003 .003s .0045
Ovar .017 to .021 id. .0013 .0018 .0018 .002 .003 .11235 .004 .005

Over .021 to .026 incl. .0015 .002 .002 .0025 .003 .0U35 .004 .005
Over .026 to .037 incl. .002 .002 .002 .0025 .0035 .004 .005 .006
Over .037 to .050 incl. .002 .0025 .0025 .003 .004 .005 .006 .007

Over .050 to .073 incl. .0025 .003 .003 .0035 .005 .CQ6 .007 .008
Over .073 to .130 incl. .003 .0035 .0035 .004 .006 .~7 , .00s .010
over .130 to .1SS incl. .0035 .004 .004 .0045 .007 .00s .010 ,,.012

BAR PLATE

Over .188 to .205 incl. 0.0035 0.004 0.004 0.0045 0.007 0.008
Over .205 to .300 incl. .004 .0045

0.010 0.012’
.0045 0U5 .009 .010 .012 .014

Over .300 to .500 incl. .0045 .005 .005 .006 .012 .013 .015 .018.
Over .500 to .750 incl. :0055 .007 .007 .009 .015 .017 .019 .023

Dver .750 to 1Ml incl. .007 .009 .009 .011 .018 ,021 .024 .029
over 1.00 to 1.50 incl. .022 ,022 .022 .022 .022 .025 .029 .036
Over 1.50 to 2.00 incl. .026 ,026 .026 .026 .026 .030 .036 .044:

4

●

Downloaded from http://www.everyspec.com



I

I

I

I

1

Fed. Std. No. 146A
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0
1. FLAT PRODU~, WITH UNFINfS~D .~ES,COLD ROLLED (COn. ) ~”~‘ ,,

.’.
la(2). Width Tolerances.

~ ,.~’,,i,.,,-:,
la(2.1).’ W6ith T~~erances;“GeneralIi@ose., Thes/ toleran’cei are applicable ‘unless othe~se’ spscifi~d. by,

msthod of fqishing (e.g.; $It, sheared, sawed).. . . . .
,.,,!, -

‘.. , ,,,- Tolemnces, inch

,,., ,.,> For Iengt@ over
. . . “_,:. --”~ For length up to 10 feet, iiii?l. ~‘ - - 10 ft..... . ...

, ~~Up%-”ff16 in. ti’3/16 in. to ““ “Over 1/8
.. ,., . ,Wldth, inches .,. . . . *!:+. 1/8 in. thick, illC1. in..thick AU.thicknesaes
,,,

L‘Up to 12, incl. 1/32 3/64 , 1/16 1/16
,“ Oter 12 to 120, incl. ‘ 1/16 1/16 i ‘1/16 1/16

. .

I la(2.2). Width Tolerances;Slit Metal, and S/it Metal with Rolled Edges,
,.

v ~~(
, Tolerances, inch

,. .0.004 to Over 0.032 to Over 0.125 to over 0.188 to
0.032 in+ 0.125 inch “’0.188 inch, 0.500 inch

j Width, incfws *, - thick, id. thick, incl. thick, incf. thick, ind.
j Up to 2,incl. ~,,... 0.005 : 0.010 0.012 0.015
; Ovei 2 to 8, incl. “,”,” .008. : .013 .. ‘: .015 ‘ .01:s

Over 8 to 20, incl. , . 1/64 , 1/64 1/64 1/32

,,,

la(2.3). Wfdth Toler&es; Square She&d Metal. - ‘
‘?.. . .. . ..(L ,,

,... ..- .

k ,7
.-

5
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1. FLAT PRODUCTS, WITH UNFfNISRED EDGES, COLD ROLLSti (COI’I. )
, ..:

la(2.4). Width Tolerances;&wcdMetal.
,-, !‘i$‘.,.

Tolcmncca, inch

Lengthsover
Lengthsup to 10 feet, incl. I 10feet

Up to 1-1/2 inch ova 1-1/2 \
WAth, inches

,.,
tfdck, itlC1. ‘1- inch, thick AUthicknesses

Upto 12, incl. 1/32 1/16
Over 12 to 120, incl. ii> 1/14,,

, ::,:;” ~~~~
1/16 .

:?0
.m

la(3). Length Tolerances.
,..:’ . . y

la(3.1). Length Tolemnces; General Purpkxe. These tolerances are applicable unless otherwise spccitied by
method of ftisbing.

! Applicable only to fuff
Lengths length pieces, incha

Specific lengths,
up to 10 ft, incl. 1/4
over 10 ft. to 20 ft., incl. 1/2

Specitlc lengths with ends ‘lb

Stock lengths with or with-
out endc ,b

~olertices are all pluc; if all minus toleranws are desired, ucc the same ‘
valuex if tolerances plus and minus are &sired, halve the values given.

bl” the w.e of specific or stock lengths ~th ends, applicable tO f~

length piecesonfy.

.,. . .!

la(3.2]. Length Tolerances;Square Sheared Metal

●

.,.,.,:,.,:,. . .. Tolerances, inch

UP to 1/16 inch “Ovcc1/16 to 1/8 OVU 1/8
Length, inches thick, incl. inch thick, incl. inch thick

Up to 20,incL .: “ 1/32 3/64 1/16
Over 20 to 36, inil: 3/64 3/64 1/16
Over 36 to 120, incl. ‘ 1/16 1/16 1/16

6
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1. FLATPRODUCTS, WITH UNFINLSHBDEDGES; COLD ROLLSD (COU .“)

143.3). Length .Toleiunces;sowed ~etal.

,.
,.

/ Width; inches Length toferance,irrch
..-.

Up to 120; incl, l/4a
——.

~olerance is all plus, if all minus’ tolerance is desired, u
the same vsliie. If plus md minus tolerance k de.@red,halve. . .
tbe value given.

L3(4). Schdrde of Lengths. This schedule cnvers specific and stink lengths with ends. It is not applicable to
dreet nr plate river 24 inches wide.

,.

r 1
‘fldckness, inch

over
*

up to 0.050 to 0.125 to

NOnrirreiLength,feat 0.050 0.125 ind. 0.250 id.
A

A .B A B A B

Incl. 6 to 8, excl.’ 4 20 4 25 3 30
frrcl. g to 10, excl. 6 25 5 30 4 35

hrcl. 10 to 14, excl. ‘7 30 6 35 5 40

A - Minimum length of shnrtest piece, feet.
B - Maximum perrnisaible weigth of ends, prsent of lot weight.

1s(S). StraightnessTnleranea. Straightness tolerance is the maximum edgewiw curvature (depth of arc) in srry
bfoot portion of the total length.

Irz(5.1). Straightness Tolerances, GeneralAwPose. There tolerarrtis are applicable unle~ otherwise specifiedby
mwtiod of ffiahirrg(e.g.;afreared,sawed).

~

slitOrdy
~

nr edge rood roos,
Wdtb, irrdres Rnlls Flat flat, w on bucks

Over 1/4 to 318, incl. 2
Over 3/8 to 1/2, incl. 1-1/2
Over 1/2 to 1,incl. 1
Over 1 to 2, incl. 5/8
Over 2 to 4, incl. 1/2
Over 4 3[8

1.1/2
1

3/4
5/8
1/2
3/8

1/2
1/2
1/2
3/8
3/8
3/8

7
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.0
1. FLATPRODUCTS, WITH UNFINISHED S13rXS, COLD ROLMD (con. ) <’

Ia(s.z).

Ja(S.3).

145.4).

Stndgh(nem Tolerances;Slit Metal, and Slit Metal with Rolled Edge& Same ~~(i.1).
;, .,;,,,

Shrr&rress Tolemtrces;S@uareSheamdMetal.
.

Tolerarms, inch

Up to 10 hrchee Over 10 irrchea
lldckness, irrchs wi&e,&cl. wide

up to 1/8 illC]. 1/16 1/32
Over1/8 to 3/16 incl. lji% 3{64
Over 3/1 6 l/8Y 1/16

Straightness Tolerance;Sawed Meti

Tolerarrce, inch

Up to 3 inches wide, incl. over 3 inches wide

1/16 3/64 ,, ,,.,
t,
‘1,’0

I

:,.

. . .

L

Q
8
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1. FLATPRODUCTS,WTIi UNFINISHEDEDGES,@LD ROLLED(con. )

Tokmwas, inch
...—. _“

fi *T; Width, inches -:
.-. . ..-

, ,q,, . Ovu.8,, Over 12 Over 14 over 20 Over 28 Ovu 36 over 4

●

I
...,..,

Upto8 to !3 51!0?14 to20
2Mekn& inehea id.. .,,“, id .:..And ... . id..

to X.:t , to 36 to 4s to40
,,

id. _,, id. incl. id

up to 0.004 id.
Over 0.044 to 0.006 incl,
Over .CQ6to .009id

Over .009to .013 incl
Over .013t0 .017incl
Over .017t0 .021 incl

Over .021to .026incl
Over .026to .037incl,
*r .037t0 .050incl

Over .050t0 .073incl
over .073t0 .130”iiil:
over .130t0 .188hcl

0.0004
.0006
.0008

.0010
.0013
.0015

.002
..0025
.003

.0035
-.004’

.cn345

0.0008,10.0008
.0010’- ..0010
.0013. .0013

.0015 .0015
.002 .002
.0025 .0025

.0025 ;002s

.003 :003:

.0035 .0035

.004 .004

.0045 “:0045

.005 .005

1’ I

Over ,188to .20Sincl
over .205t0 .300incl,
over .300to .Sooincl,
Over .SOOtO .750incl,

Qver .750t01.00incL
~wrl.oo tOl.5oincL
lkJvarl .50 to 2.COincL

BAR

0.0045 0.005
.005 .006
.006 .007
.008 .010

.010 .012

.028 .028

.033 .033

0.0015
.002

.0025

.0025

.003

.003

.0035

.004

.0045
“.00s
.006

().005 0.006
.006 .007
.007 .008
.010 .012

.012 .01s

.028 .028

.033 .033

.;,.;

‘:0
,,<;,
.-..

—
-,

0.004
.005
.006

.007

.008

.010

SHEET

0.005 0.006
.006 .007
.007 .008

.008 .010

.010 .012
.012 .014

,-

—

0.007
.008
.010
.0! 2

.014

.016

PLATE

0;010
.012
,01.5
.019

.023

.028
:033

0.012
.014
.017
.021

..026
.032
.038

0.014
.016
.019
.024

.030

.037
.045

0.016
.018
.023
.029

.037

.045
.055

J I 1

lb(2).. Width Tolemncea. Sameas la(2).

lb(3). Length Toleramcea. Smeas la(3).

lft(4). schedde OfLengtha. s.meas la(4).

1b(5). SdgMneaaTolemnces. Samecsla(5).

lc. Copper

Same as la.

/

9
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Fsd. Std.No. 14dA

2. FLAT PRODUCTS, WITH FINISHED EDGES, COLD DRAWN OR (X)LD ROLLED
@

The products include Bar, Flat Wire, and Strip with rolled (not previously slit) or drawn edges. “ ‘

2a. Nonrefractoiy Alloys

Ml). Thkkmm Tokrsnces.. .

TolUance3, inch -/

Width, inch.%

Over 1/2 Over l:fil. Over 2.(KI over 4.00 Ovwr8.00
up to 1/2 to 1-1/4 to 2:W’‘ to 4.00 to 8.00 t, 12.00

Thkksess, inches incl. k]. @cl.,_, is4. lllcl. hwL

FLATWIRE ?; STRIP

Jpto 0.013 incl. 0.001 0.0013
her 0.013 to 0.050 incl. .S4213 .0015 0.002 —

her .050 to .090 incl. .0015 .002 .@33 0.0035
her .090 to .130 incl. .002 .0025 .0035 .004
her .130 to .1S8 incl. .003 .0035 .004 .0045 0.006 0.008

BAR

h’er .188 to .500 incl. 0.003s 0.004 0.0045 ().0045 0,006 0.008
her .500 to 1.00 incl. – .0045 .@35 .005 ,. .007 .009
her 1.00 to 2.00 incl. ‘ – .005 .005 .006 .008
lver2.00 to 4.00 id. – — . 3oa –

aExpreswd to the nearest 0.001 inch.

2a(2). Width Tolemncea Thew tolerances apply to all rectangular cross sections except squares. For squsres,
uss 2a(l).

.r

Width, inches

up to 0.050 incl.
Over 0.050 toO.WOincL
Over .090 to .130 id.
Over .130 to .188 incl.
Over .188 to .500 incl.
Over .500 to 1.25 incl.
Over 1.25 to 2.00 incl.
Over 2.00 to 4.00 incl.
Over 4.00 to 12.00 incl.

Tolerescea, issh

0.0013
.0015
.GQ2
.003
.0035
.005
.~8
.012
. 3oa

%ercent. Expressed to the nearest 0.001 inch.

o

10
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o 2. FLAT PRODUCTS,WITHFINISHSDSDOSS,COLDDRAWNOR COID ROLLSD(COU.) ., -,,:

2a(3). Length Tel- Stmight Len@ra.

.,

. .,

.>..
,..,,
. .
i .,!,

Applicable my to
-– --– Lengiba Full Length tieeea, incha

. ,-. . ,,. .
Spccitlc lengths ,itbi\ Y
Speeific lengths wiit,~ds ;L8 “.

Stnck lengths with g~~!hout “
ends A’.: lb ,;::

,
..—. .

tolerances are all plus; if all minus tolerances are “&sired,
use the same values if tolerances plus arrd rrrirmcsre ,~sired,
halve the values given.

bIn the ~ of SWCWICor stock lengths Wh ends, appficabl?

to full length pieces nrdy. .’.

2a(4). Schedde of Ler@a.. Thic cchedule cnvers spacfic arrd stock lengths with ends.

●F’F
Rettangk& Ad,

Square, skfe in fnchea squcrs inches

Up to l/2irlcl. q) to 0.2s0 irrcl. ““
Over1/2 tn 1 irrcl. Over0.250 to 1 irrcl.
Over1 to 1-1/2incl. Over1 to 2.25 incl.
Over1-1/2to 2 brcl. Oyer2.25 to 4 M.
Over2 to 3, incl. Over4 to 9 irlcl.

6 to 14irrcL 6S
6 to 14irrcL 60
6to 12incL 50
6 to 12 illC1. 40

6 to 10 hC1. 40

I

~{dth timesthickness,disregcrdi~ any roundedcnmersor edgss.
bfipreWd to the nearest 1/2 foot.

.,, ,.

Max. Permiasiile ‘”
we@rt of Wrdsirrpa.

cent nf lot Waight

30
40.
50
@
60

Z@). Strai@tnaa Tokmcea. Applicable to any Iongitudkral edge of mcterkd supplied in nominal!y flat
strafght lengths and irr rolls or on buck.%

Fiat Wm. Strip, hf Sarincl@ing Square Tolercmws
—

For material Iravfnga crnas-sectional crea 0.010 squcre irrch l/2-irrch maximum adgawke curvature (depth
amd over, and a thickness 0.010 inch and over, fumiahed of UC) in arry 6-font portion of the total
in stmfghtlengths,in rolls,or on bucks. length.

Fnr material havina a crnss-aectimral area leas than O.O1O No’atrsightnesa tolerances established.
squareinch,and ~ thickness less than 0.010 inch, arrd all
material fumiahad on reels nr on stagger wnund rnlls. I

I
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Fed. Std. No. 14dA

2. FLAT PRODUeXS, WITH FINISHED EKWES,COLD D3LNVNOR COLD ROLLSD (con. ) .0

%(6), Stcodard Edge Cmrtmue.Compliance with the comer spd edge radii shell normslly be determined by
utitnation titfr stsndard rsdiue gsges or direct cmrrpariwn with radius geges of the particular ndrdmmrr snd
.cxbmmr permissible radii. If egreermnt cannot be reached, then finrd determination chsll be msde by projection at
a cuiteble msgrriflcation of en image or elllrouette of the specimen onto a screen in en instrument such es a contour
projector. Here, direct comperkon ehsll be msde with en accurately drawn o.tlfne of the maximum end minimum
Cmtoure.

Ptoducte with edge or comer contours other thsn drown here we cleccifled se ehcpes.

246.1). Stmrohni E&e C2xrtours, SqUQ. Comers. Unless otherwise specified in tbe contrsct or order, the .
product ehcll k Rrriehed with commercially square comers es shown in Figure 1. Msxirn.m permissible radius of
cornem is chown below.

speaficd Udckrress, MMnnun redim
Form inch of corners, inch

Flei Wire 1/32 to 1/16 irlC1. l/lMl

snd Dver 1/16 to 3/16
strip (0.1S8) hrcl. 1/64

Over 3/16 (0.188)

Ber to 1incl. 1/32

Over1 1/16

,“ ~ “ ~ ~~~~ .,
.,

Figure 1

12
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Fed:Std. No. id~

2. FLAT PRODUCTS, ti FINISHSD’tiES, CiX,D Dfiti OR COLD ROitiD (COn .)

,:

ila(6.2). Stanaiwd Edti Contours;Rormdcd Cbmers. When specified, the product may be frniahed with rounded
comers, as shown m Figure 2, to a quarter circle of a radius given in the table that follows. The to3emrrm mr the
mdhra ahrdl be plus and minus 25 percent. The arc.of the rounded comer, shall not necessarily lMtansent at points
“A”, but the preduct shall be commercially frae from aharp, rough, or projecting edges.~

r :.,3
. Nominal mdhrs of comers,@h

For widths up t? ,
VW,!:

andinclerding For widtha more then
FoniI Specified =aas, tih’ ‘ 2xtbidmes 2 x thickness

I :’ ~~~‘ ,“~~‘
Up to 0.072 illC]. 0.012 FuUroundededges

. . ~.

~at.+e ~; ,,,
.,. ,.!.. ., . Old#:,

Over0.072 to 1/8 incl: “ 1/64’ ‘- Full roundededges,;md. ,:, ,,, .,..,, . .,
~riP .. . .

,. “odp

Over.1/S to 3/?6 (0.18S)’
,,.

incl. ““ ‘i/3z ‘: 1/32 “

Over3/16 (0.188)to 1 -’ “’ ‘
sax incl. ) 1/16 1/16

●’ I Over 1 . . : 1/8 I 1/s
1

asee 2s(6.4). .

. . . . . ,. ...,

Figure2

2a(6.3). Standard Edge Contours; Rourrded Edge. When specified, the product may be finished with edges
rotisded ne shown in Figure 3, the radiua of curvature being as shown in the table below. The arc of the rounded
edge shall be substantially symmetrical with the axis of the prcduct. The comem “W will usually be m. but ,ti
not have rough m projecting edges.

0 ~..

i 13
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Fed. Std. No. 146A

2. FLAT PRODUCTS, WITH FINISHED EDGES, CIXD DRAWN OR mm ROLLED (COII. )

)1-,

,1+

~~~ .~: ~~ ‘“- J“’.:,, “-: Oi

L .!. mi .,,
.— —
, ,. Figure3 :IW

2a(6.4). StarmW@Edga IJmtours; Fufl Rounded Edge. When specified, the product may bs ftied with ‘
substantially uniform round edges, the radius of curvature being approximately one-half the thiclmeas of the pruduct
as ahovm in FQure 4 but in no case to exceed one-half tbe thickness of the product by more than 2.5percent. The
arc of the rouuded edge shall not neceswtdly be tangent at points “A”, but shall be substantially symmetrical with
the axia of the product, zmdthe product shall be cununercially free fmm abarp, rough or projecting edges.

(E3 “-
.,.

Figure4

14
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●2. FLAT PRODUCTS, WITR FINISHED EDGES, COLD DRAWNOR COLD ROLLED (con. )
. .

2b. Refractory A11OYS”

21r(l). ‘tldcIarers Toksnces.

‘lldclmese, inchss

up to O.osoincl.
Ovsr 0.050 to0.090 incl.
Over .090 to .130 incl.
Over .130 to .188 incl.

over .188 to 0.500 incl.
Over .500 to 1.00 id.
her 1.00 to 2.00 id.
)ver 2.00 to 4.03 ind.

Tolcrsnce, inch

i- Width, inches

berl/2 Over 1-1/4 Over 2.00 Over 4.00 Over 8.00
up to 1/2 to 1-1/4 to 2.00 to 4.00 to 8.Ml to 12.00

ind. _incg. ind. ind. ind. iad..,.

FLAT WIRS STRm

0.0015 0.002 – — —

.002 .003 0.004 0.005 ‘ –

.003 .0Q4 .0045 .006 ‘ –

.004 .0045 .005 .007 0.009 0.012

BAR

0.005 0.005 O.ood 0.007 0.009 0.012
.006 .007 .008 .010 .013

— .006 .007 .009 .011, –
— .508 -

0“
%ercent. Expressed to the nearest 0.001 inch.

2M2). Wiith Tolerances. Thess tolerances apply to all rectangular products not incl@ins squsres. (For
~uaresj use tsble 2b(l).)

.

Width, inches

up to 0.050 incl.
Over 0.050 to0.090 incl.
Ovsr .090 to .130incl.
Over .130 to .188incl.
Over .188to .500incl.
Over .500to 1.25 incl.
Over1.25 to 2.00 incl.
over 2.00 to 4.00 incl.

Tolerances, rnch

0.0015
fJ02
.003
.004
.005
.007
.010
.015

Over 4.00 to 12.00 incl. . >Oa

%’ercent. Expressed to the nearest 0.001 inch.

15
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Fed. Std. No. 146A

2. FLAT PRODUCTS, WITH FINISHRD EDGES, COLD DRAWNOR COLD ROLLRD (COIL) J ●
\

2b(3). LengthTokcncea. Sane as2a(3). ,x@ !,*.

2b(4). Behedcdeof Lengths. Scmcsc 2a(4).
i,~i>:... , ,
(

2b(S). Straightness Tcde-. Same u 2a(5). : .];p.f,;.

2b(6). Standard Edge Contouca. Ssme as 2a(6). Lix:.

2c. Copper

2c(1). ThMmem ToI—. G,.y..-:. , ?

T&rancas, inch

Width, inches

OVCI1/2 Over 1-1/4 Over 2.00 over 4.00 OveI S.ln)
up to 1/2. to 1-1/4 to 2.00 to 4.00 to S.oo to 12.00

Thielmcas, inches iml. incf. ind. incl. ind. iccel.

FLAT WIRE STRIP

Up to 0.013 M. 0.001 0.001 – — —
Over0.013 to 0.050 incl. .0013 .0013 0.0015 —
Over .050 to .090 incl. .0015 .0015 .002 0.0025 –
Over .090 to .130 incl. .002 .0Q2 .0025 .003 0.0035 – . . .
Over .130 to .188 incl. .0025 .0025 .003 .0035 .004 0005>

BAR

Over .188 to .500 incl. 0.003 0.003 0.0035 0.004 0.0045 tJ.oo55f
Over .500 to 1.00 incL .004 .004 .0045 W05 .006,:
Over 1.00 to 2.00 incl. .0045 .0045 .005 :006 —

Over 2.00 to 4.00 id. — . 3oa – —,. ,

a
Percerit. Expressed to the nearest 0.001 inch.

2c(2). Width Tolcsanccs. same as 2a(2). .,%:.

243). Length Tolerances. Ssme as 2a(3). .

Z(4). Sehed& of Lengthc. Same as 2a(4). ..
.

2c@). StraightnesaTolcranm.

246). Stdacd Ed@ Contours.

same m 2a(5). ...

Same as 2a(6).

:.

I

0’
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Fed. Std. No. 146A

3. FLAT PRODUfXS, HOT ROLLED (PLATE AND SHEET)

fi NonreJ?actow” AtIoys

3Q(l~ _ Taieramp. No thickness t~rsnws hmw @en established for hot rolled products. These
@ducts shmdd be orderedaccordingto weight tole~~ (3s(7)).

3ti(2). Width Toferawa. S&e es la(2):,” .

3d3). IA+@ Token=. Sme esh(3).

M(4). Seheduk of lengths. %me Sa 18(4). :

3n(5). Stm@tneseTofemnm% Senw as la(5).

3a(6). Standerd Fdge Cont~. Not applicable.

3a(7). LotWe&ht T~ The= tolerances are expressed ~ percentages of the theoretical weight of the lot
(ffve ‘or more plate or sheet) of the eems specified dimensions, when ordered to thickness. The tolerances of lots of
feee then five plete or sheet ehsfl be governed by the tole~ces of individual plate or sheet. The weight of my
iadividusl plate or eheet msy viry fronl the nominal by not njore thzui one-third (1/3) in exces-vof the tolerances
given LAM.The nondnd weight for the vsdous sUoysare given in the succeeding table.

Weight toler~ces, percent (plus and minus)

Width, inchei

upt048 over48t0 Ovu 60 to Over 72 to Over 90 to

‘Ildcko@a,ildee id 60 b+ 72 id. 90 id. llOincL
1

up to 1/8 incl. 8 9-1/2 , 11 12-1/2 14
Over 1/8 to 3/16 incl. 6-1/2 8’ 9-1/2 11 12-1/2
Over 3/16 to 1/4 incl. 6 7-1/2 8-1/2

g. 10

over 1/4 to 5/i6 incl. 5-1/2
,. g 8-1/2 9

Over 5/16 to 3/8 inc.1. 5 6 7 7-1/2 8
Over 3/8 to 7/16 incl. 4-1/2 5 6 7 7-1/2
Over 7/16 to 1/2 incl. 4 41/2 5-1/2 6 .$1/2
over 1/2 to 5/8 id. 3-1/2 4-1/2 s 5-1/2 6

fJwer5/8 to 314 id 3 4 41/2 5 ‘5-1/2
Over 3/4 to 1 id. 2-314 3-1/2 4 41/2 5

Over 1 to 1-1/2 Incl.. 2-1/2 3 3-1/2 4 4-1/2

Over 1-1/2 to 2 incl. 2-1/4 2-3/4 3-1/4 3-3/4 4-1/4

17
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Fed. Std.No. 146A

3. FLAT PRODUCTS, HOT ROLLSD (PLATE AND SHSBT) (con. )

No

Copper or Copper Alloy

100%%%cl.
2s0
464
Slo
606
612
618
655

I

675
715

PAw Trade Nrmte I Weight

Percent
timer
M;;tz Metal
Naval Brass
Phosphor Bronze, 5(A)
Aluminum Bronze, 5
Aluminum Bronze, 8
Aluminum Bronze. 10
High-Siiicon Brome, (A)
Manganese Bronze, (A)
Copper Nkkel, 30

.303

.304

.320

.295

.281

.274

.30s

.302

.323

I
3b. Refmctory Alloys

~

,,

3ql). TllMmeS Tofemcea. Same as 3a(l).

3b(2). Width Tolamnws. Same as la(2).,,

3b(3). Length Tokrenws. Same as la(3).

3b(4). Bebedufe of Lengths. Same w la(4).

3b(5). Stmi@tnesa Tolemnces. Sam aa la(5).

3b(6). Stamdar6 Edge Contours. Not applicable.

31r(7). lot We@t Tolemncan. Same as 3a(7).

!
3c. Copper

Same as 3a.

4. BAR, COLD DRAWN OR COLD ROLLED

Sama as Sections 1 and 2, FLAT PRODUCTS.

.’,,
$, . .. .

I

I

I

I

1s
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I

I

I

I

I

I

I

I

I

5. BAR, AS EXTRUDED ,. . ..

5a. Nonrefractory Alloys
,.

5a(l). Tolerances on Diameter or fMance Setween ParaUel .%rrfacea. These tolerances cover round, aquam,
rectankpdar, heiagonal, andoctagonal rod “ind bar.

Dmmeter or diatarxx between
parallel ti~? rnihes Tolerances, inch

Up to 1.00 i,ncl.;~,” 0.010
Over 1.00 to 2.Ot’incl. .015,.. .
over 2.00 to 3.00 iiIcl. .025
Over3.00 to 3.50 incl. .035
Over3.50 to 4.00 M. .Odo

Sa(2). Length and StmightneS Tolerances. Nn commercial tolerances have $sen establhhed but shall be as
agreed upon between the purchsser and supplier at the time of purchase.

5b. .Refiactory A Iloys

Sb(l). Toleraneea on Oianreter or Distance Setween Paralfel Surfaces. Theis tnlerames cover round, square,
rectangular,’hexagonal, and octagonal md and bar.

Diameterordistancebatwen

parallelaorfaces,inches Tnlermms, tih

UptO1.00incl. ‘“ ‘ “’ 0’.020
Over 1.00 to 2.00 incl. .030
Over 2JXI to 3.00 incl. .050
Over 3.00 to 3.50 incl. .070,
Over 3.50 to 4.00 incl. .120

5b(2). Lerrgtb and Straightness Tolerances. Same as 5a(2).

5c. Copper ,,

5c(l). Toleran@ on Diameter nr Distance Setween Paralfel Srrrfaeea. Same as 5b(l).

SC(2). f.errgth and Straishtneaa Tokancea. Same as 5a(2).

6. FLAT WIRE

Same as Section 2, Flat Products.
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7. PIPE

7a. Nonrefract,ory Alloys

7a(l). Dimensions, Weights, and Tolerances, Standard F’ipe Sizes (s=).

7a(l.1). Regular Pipe (R). All tolerances plus’ and minus except as

otherwise indicated,

E
Standard
ipe Site,

1/8
1/4
3/8
1/2
3/4

1
1-1/4
1-1/2
2
2-1/2
3
31/2
4

:
8

10
12

Nominal
Outside
)iameter,

0.405
.540
.675
.840

1.050
1.315
1.660
1.900
2.375
2.875
3.500
4.WO
4.500
5.562
6.62>
8.625
10.750
12.750

Avex’me Out-
side hmt ,

dTolerance ,

0.004
.004
.005
.a35
.036
0C6

.006

.006

.008

.008

.010

.010

.012

.014

.016

.020

.022

.024

=

Nmitml Well Thickness& Tolerance,inch

wall

0.062
.083
.C90
.107
.114
.126
.146
.150
.156
.187
.219
.250
.250
.250
.250
.312
.365
.375

0.004
.005
.005
.006
.006
.007
.008
.C08
.002
.010
.012
.013
01/.
.014
.014
.022
.030
.030

0.100
.123.
.127
.149
.157
.182
.194
.203
.221
.280
.304
.321
.341
.375
.437
.500
.500
----

0.0C6
.007
.008
.008
.OC$
.010
.010
.011
:012
.015
.016
.017
.018
.019
.027
.035
.040
----

~

Seg@ar

0.253
.447
.627
.934

1.27
1.7.9
2.63
3.13
4.12
5.99
8.56
11.2
12.7
15.8
19,0
30.9
45,2
55.3

Nminel Weight,

COPP= U1?Y
Nos. 23U & 651,

m

Sxtra
strung

0.363
.611
.829

1.23
1.67
2.46
3.39
4.10
5.67
8.66
11.6
14.1
16.9
23.2
32.2
48.4
61.1
----

●

‘The average of the maximum and minimum outside diameters,as determined.t any ‘onecross-section
of the pipe.

b
wxirum deviation at m++ one paint.

7a(l.2). Extra Strong Pipe (X5) - See ?a(l .1).

7a(2). Weight and Wall Thickness Tolerances. Weight tolerances no

longer applicable. For wall thickness tolerances, see 7a(l.1).

7a(3). Length Tolerances. Standard length: 12 feet; tolerance: plus

1/2’ hich, minus 1/2 inch.

7a(4). Squareness of Cut. The departure from squareness of the end of

any PiPe shall not exceed the following;

Up to 5/8inchO.D., 0.010 inch

incl.

Over 518 inchO.D. 0.016 inchperinchof

diameter

20
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1
I

I

I

●

●

✎

●

7. PIPE (con.)

7a(5). Fbundness Tolerances. These tolerances are applicable for pipe
in any drawn t,emper in straight lengths. ‘fhe deviation from roundness is

measured as the difference between major and minor outside diameters, as.
determined in any one cross-section of the pipe. Compliance with the
round ness tolerances shall be determined by taking measurements on the out-
side diameter only, irrespective of the manner in which the d imens ions are

specified ; whether outside diameter and wall thickness, outside diameter,

and inside diameter, or inside diameter and wall thickness.

T/D
(Ratio of nondnelWwflthkkaess Roundness talerancee, percent of no&inal outside, ~

to namfnel Outsi& &meter) diameter (Expressed to the nearest 0.001 inch)

0.01 to 0.03, iscl.
Pe~~nt

Over 0.03 to 0.05, incl.

I
1.0

Over 0.05 to 0.10, Incl. 0.8 or 0.002 in., whichever value is greater
Over 0.10 0.7 or 0.00Z in., whichever value is greater I

.

7b. Refractory Alloys

‘711(1). Dimensions, Weights, and Tolerances, Standard Pipe Sizes (SPS).

7b(l.1). Regular Pipe (R). Same as 7a( 1.1 ) except for nominal weight.
Applies to copper alloy numbers 655 and 658.

21
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Standard

lpe Size,

inches

1/8
1/4
3/8
1/2
3/4

1
1-1/4
1-1/2
2
2-1/2
3
+1/2

.4

:
8

10
12

Nom

~

0.247
.438
.614
.914

1.24
1.75
2 .“57
3.05
4.03
5.85
8.34

10.9
12.3
15.4
H3.5
30.2
44.1
53.9 .

0.354
.596
.808

1.19
1.63
2.39
3.30
Loo
5.53
8.44

11.3
13.7
16.5
22.6
31.4
47.2
59.5
----

7b(l.2). Extra StronE Pipe (X5). Same as 7a( 1.1 ) excei3t for nominal
weight. For nominal we~ght~ see 7b( 1.1).

7b(2 ). Weight and Wall Thickness Tolerances. Weight tolerances no
longer applicable. For wall thickness tolerances , see 7a(l.1).

7b(3). Length Tolerances.

7b(4). Squareness ,of Cut.

7b( 5 ). Roundness Tolerances

7C. Copper

7C(1). Dimensions, Weights,

7C(1.1). Regular Pipe (R).

Same as 7a(3).

Same as 7a(4).

Same as 7a(5).

and Tolerances, Stand ard Pipe Sizes ( SPS ),
..

Same as 7a( 1.1), except for nominal weight

/

●
1

i

.

o’
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Standard
Pipe Size,
~

1/8
1/4

,, 3/8
1/2
3/4

L

l-li4
1-1/2
2’
2-1/2
3
3-1/2
4

i
8

10
“12

0.259
.457
. 6L+1
.955

1.30.
1.82
2.69
3.20
4.22
6.12
8.75

11.4
12.9
16.2
19.4
31.6
46.2
56.5

Fe; . Std. No. 146A

L Weight,
Der foot
Extra Strong (XS]

0,371
.625
.847

1.25.
1.71
2.51
3.46
4.19
5.80
8.85

11.8
14.4
17.3
23.7
32.9
49.5
62.4
----

0 7c(1:2). Extra Strong Pipe ( M). Same as 7a(l.1 ), except for nominal
weight. For nominal weight, see 7c(1.1 ).

7c(2). Dimensions, Weights, and Tolerances, ‘hreadless Copper Pipe ( Tp)
Sizes.

I
I

I

t

I

I

I
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Fed. Std. No. 146A

Tolerances, inch- 1
Cr0s9

Nominal Dimentiom, inches
Aversge outside wall Thkky

SSstiond Nominal Weight, Diamete# Tolermms ,
;LandsrdPipe Outside Inside Wsu Areaof Bore, Pounds Tolsmnces, Plus and
Size, inches Dismeter Diame&r Thickness Sq. in. Per Foot All Minus Minus

1/4 0.540 0.410 0.065 0.132 0.376 0.004 0.0035
3/8 .675 .545 .065 .233 .4s3 .004 .004
1/2 .840 .710 .065 .396 .613 .005 .004

3/4 1.050 .920 .065 .665 .780 .005 .004
1 1.315 1.185 .065 1.10 .989 .005 .004
1-1/4 1.660 1,530 .065 1.84 1.26 .006 .004

1-1/2 1.900 1,770 .065 2.46 1.45 .006 .004
2 2.375 2.245 .065 3.96 1.83 .007 .006
2-1/2 2.875 2.745 .065 5.92 2.22 .007 .006

3 3.500 3.334 .083 8.73 3.45 .008 .007
3-1/2 4.000 3,810 .095 11.4 4.52 .008 .007
4 4.500 4.286 .107 14.4 5.72 .010 .009

5 5.562 5.298 .132 22.0 8.73 .012
6

.010
6.625 6.309 .158 31.3 12.4 .014 .010

8 8.625 8.215 .205 53.0 21.0 / .018 .014

0 10.750 10.238 .256 82.3 32.7. .018
2

.016
12.750 12.124 .313 115. 47.4 .018 .020

~he averageof the maximumandminiium outsidediameters,as determinedat ony one crosssectionof the tube,
bMti”m deviationat any OnePOint.

7C(3). Weight and Wall Thickness Tolerances. Weight tolerance’s no
longer applicable. For wali thickness tolerances , see 7a(l.1).

7C(4). Length Tolerances.

7C
7C

stsndard Length
Pipe Isngth, feet tolerance insh

SPS 12 *1/2
‘fE’,up to 10 inch, incl. 20 +1, –o
‘fP, 12 inch 15 +1, –0

5). Squareness of Cut. Same as 7a(4).

$). Roundness Tolerances. Same as 7a( 5),

‘1

$. PLATE, COLDROLLED

Same as Section 1, Flat Products.

9. PLATE, HOT ROLLED

Same as Section 3, Flat Products.

24
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10. PLATE, CONDENSER TUBE

10a. Nonrefractory Alloys

1OC(1). Thiclmm Tolerances. These tolerances apply only for a distance of 7 inches inward from the edges of
the plate as ordered.

Tokmnces, inch

Diameter or width, inches

Over 36 Over 60 Over 96
UIIto 36 to 60 to 96 to 132 ova 132 to Over 168 to Over 204 to

Thickness, inches
‘.ml. incl. incl. inci. 168 incl. 204 incl. 240 illC[.

Over 0.300 to 0.500, 0.025 0.027 0.029 0.031 0.034 0.037 0.040
incl.

Over 0.500 to 0.750, I .028 .030 .032 .035 .038 .041 .045

id.

Over 0.750 to 1.000, .033 .035 .037 .040 .043 .046 .050
M.

Over1.000to 1.500, .038 .040 .042 .045 .048 .051 .055
fncl.

F“l.5& to 1.750, I .043 .045 .047 .050 .053 .056, .060 I
incl. I

Over 1.750 to 2.000, .050 .055 .062 .065 .067 .070 ,080 i
incl.

Over2.000 to 5.000, .058 .062 .065 – – —

incl

10a(2). Diameter, La@ or Width Tolerances. These tolemnces are cll plus. If allminustolerancesaredesired,
usethe samevalues.If plus snd minus tolerancessre desired,halvethe values. ‘

Diemeta, Iengtkor Tolerances, inch
width, inches (no plus)

Up to 36, id. 3/64
Over 36 to 60, incl. 1/16
Over 60 to 96, incl. 3/32
Over 96 to 132, incl. 7/64
Over 132 to 168, incl. 1/8
Over 168 to 204, incl. 9/64
Over 204 to 240, incl. 5/32
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10. PLATE, CONDENSER TUBE (con. )

10a(3). FIatnew Tokmnces. These tolemhces are applicable to one side of plate only, but do not apply to a
marginal area 7 inches wide around the edge of the plate for which no tolerances am established. They represant the
greatest permissible depth of arc between a straight edge and the plate when measured by spplying a 72-inch strak$t
edgewhen the sizepermitsor a shorter one equal to the dimensionto be inspected.

10i

Tolemnces, inch

Diameter, length, or width, inches

copper Alloy Thickness, Up to 36, Over36 to Over60 to
Numbers Previous Trade Name inch incl. 60 id. 240, incl.

365 to 368 incl. Leaded Muntz Metal Over 0.300 0.050 0.055 0.060

442 to 445, incl. Admiralty Metal Over 0.300 .050 .065 .075

464 to 467, incl. Naval BIass over .300 .0s0 .055 .060

Refractory Alloys

10b(l). Thickness Tolerances. Add 25 percent to the tolerances listed in 10a(l).

10b(2). Dmeter, Length, or Width Tolerances. Same as 10s(2).

10b(3). Flatne= Tolemnces. These tolerances are applicable to one side of plate only, but do not apply to a
mm@nal area 7 inches wide around the edge of the plate for which no tolerances are,established. They repres.mt the
greatest permissible depth of arc between a straight edge and the plate wheil measured by applying a 72-inch straight
edge when the size permits or a shorter one equal to the dimension to be inspected.

Tolerances, inch

Diameter, length, or width, inches

Coppm AlfOy Thickness , Up to 36, Dw?x36 t6 Over 60 to

Numbem Pretious Trsde Name inch incl. 60, incl. 240, illC1.

614 Aluminum Bronze, (D) Over 0.300 0.250 0.312 0.437
to 0,499 incl.
0.500 and .125 .1E7 .250
over

628 Aluminum Bronze with Over 0.300 .060 —

Machined Surface

06and 715 Copper Nickel Over 0.300 .060 0.075. 0.090

10c. Copper

None produced.

● ’

● ’

I
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11. ROD, COLD DRAWN

I
1,

1

1-

1

!

10
!.,,.’

ha. Nonrefractory Alloys

1la(l). Diranetes ToI—.

Tolersnce, inch

Diameter or distance between H~ous,
psrs13elsurfsces, inches Rounds Octsgmts

up to 0.150,id. 0.0013 0.0025
Over 0.150 to 0.500, incl. .0015 .003
Over .500 to 1.00, incl. .002 .004
Over 1.00 to 2.00, incl. .0025 .005
Over 2.00 .158 . ~oa

a
Percent. Expressed to the nearest 0.001 inch

1la(2). L-e@ Tolerances. ‘lhese tolerancessre sIIplus.If sfl minus tolersnc.ssSE desired,use the ssnm
rafues.If pinssnd minus tolemnces are desired, hslve the values given.

Lengths Tolerances, inc~a df phls I

Specific lengths 3/8
Specific lengths with ends 1
Stock lengths with or with-. lb

out ends

‘Applicable to ful length pieces only.

bA~ stwk len@ Ue cut in advsnceUforders,depwture frOm@

toleranceis not practicable. ~ ‘

1Iu(3). Scheduleof Lengths. Thisschedule covers specflc snd stocklengthswith ends. .1

Dismeter or distance
between psmllel surfmxs, Nominsl

inches length, feet

up to 1/2 incl. 6 to 14 iYIC1.

Over 1/2 to 1 incl. ,6 to 14 incl.
Over 1 to 1-1/2 incl. 6t0 12 incl.
Over 1-1/2 to 2 incl. 6to12incl.

+

A B

65 30
do 40
50 50
40 60

A – Shortest permissible length, expressed to the nearest 1/2 foot, in percent
of nominsllengtb.
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11. ROD,COLDDRAWN (con. )

11c(4). Stmightnem Tole-.

I Mcxinmm Curvctwc

Length, feet (depth of em), fnch

]Up to 2,excL 1/32

hi. 2 to 5, excl. 1/32 in any 2-foot portion
of the totcl length

lncl. S to 10,excl. 1/S in my 5.foOtportion
of the totcl length

10 cnd over 112in my IGfoot potion
of the total length

ha(5). Comer ra&usmdr adustolermces,r omdedcomrh emgotirod.~ e*tolermcesm appkable@
to free~utting br+ rod whichhasbeen extmded and cold drown. -

28

Distance

between
pemncl
m?fflces,
Inchca

3/s
7/16
1]2
9/16
5/8

11/16
3/4
13/16
7/8
“15/16

1
1-1/s
1-3/16
1-1/4
1-3/8

1-1/2
1-5/s
1-3/4
1.7/8
2

Nomimd
Corner

redius,
‘Inch

0.041
.048
.055
,062
.069

.076
,0s2
.0s9
,096
.103

,110
.124
,130
,13s
.151

,165
.179
.192
,206
.220

Distance
Wrclss

Comcn ,

fnches

0.420
.490
,560
.630
.701

.769
,s41
.911
.980

1.051

1.120
1.261
1.330
1.402
1.541

) !E
1.962
2.101
2.242

Tolcrenm
on distrmce

ecroes

c-,

Inch

0.00s
S30s
.00s
.00s
.00s
.00s
.010
.010
.010
.010
.010
.010
.010
.010
.010
.010
.010
.010
.010
.010

!

.-

●
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11. ROD, COLD DRAWN(Cent’d.)

Distance
betwsen
parauef
surfaces,
Inches

2-1/4
2-1/2
2-3/4
s.

3-1/4

3-1/2
4
41/4

11 b, Refractory Alloys

1lb(l). DiameterTolerancea.

Nominal
comer

Inch ‘

0.248
.275
.302
.330
.358

.385

.440

.448

I Tolerances
Distsnce I on distance
across across

comers, comets,

Inches Inch
1

2.522 0.012
2.802 .016
3.083 .016
3.363 .018
3.643 .018

3.923 .020
4.482 .020
4.763 .020

Tolerances, inch

Diameter or distance between Hesagons,
parallel surfaces, inches Rounds Octagons

‘up to 0.150, incl. 0,002
Over 0.150 to 0.500, incl. .002 0.004
Over .500t01.00, incl. .003 .005
Over 1.00 to 2.00, incl. .004 .006
0ver2.00 . 2oa . 4oa

a
percent. Expressed to the nearest 0.001 inch.

llb(2). Leugth Tolenmcea. Sameaslla(2).

llb(3). Sshedd$ofleogths. Sameas 11a(3).

llb(4). Strai@nemT oleraneea. Sameaslla(4).

Ilc. Copper

Same as ha.

12. ROD, AS EXTRUDED

Same as Section5, Bar,Aa Extmded.

,“
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13. ROD, HOT ROLLED, ROUND
,,. ,, 0

13a. Nonrefracto~ AIloys

13s(1). Diame& Tolerances.

[ Diamtel, idles I Tolerances, inch I

u
13e(2). I,en@b and Straightness Tolmwms. No commercial tolerances have been established but shall be as

wed upon between the purcbsser snd supplier at the time of purcbsce.

13b. Refractory AIIoys

13b(l). D-ter Tolerances. Same a 1341).

W(2). Lea@ and Straightness Tolerances. No cnmmerciai tolerances have been established but shsll be ss
agreed upon between the purchaser snd supplier at the time of purchase.

o

13c. Cbpper

13s(1). Diameter Tofermm. Ssme ss 13s(1).

13s(2). Len@ snd Straightness Tolerances. No commercial tolersmxs have been established but shsll be ss
ssreed upon between the purchaser and supplier at the time of purchase.

14.ROD, SPECIAL PRODUCTS

14a. &ton Finish Rod

14e(l). Diameter Toksnses. Piston fti.sb rod shsll be supplied with the dismeter tolerances shown below.

a
Percent. Expressed to the nearest 0.0005 inch.

30
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14. ROD, SPSCIAL PRODUC3S (Cent’d.)

.

14s(2). Lco@b Tolemnces. Same as 1la(2).

l@(3). StdgMIIGp To-. No qmunerctitnlerances have b~n establiied but sliall bs as agreed upon

between the purchaser and supplier at .ths time of pumhsae.

14b. Shofting Rod

14b(l). ~terTolaancea. SWC as 14s(1).

W(2). L?n&@rTolemrwe?. Same as 11s(1).

M(3). Straigbtrwa Tokocea.

To 6 id.
7
s

9
10
11

12
14
16

18
20
22

24
26

0.005
.007
.009

.012

.014

.017

.020
..028
.036

:045
.055
.06ii

.078

.094

Minimum diameter
applicable for

fengtbsindkatd,
inches

1/2
IJ2
1/2

1/2
1/2
1[2

1/2
5/s
3/4

1
1-1/4
1-1/2

1.3/4
2 1,

Theac tolerances arc applicable only when the following prncsdure for measurement is used:

Support the abaft at trvo points nn freely rotating supports with the ,@tance between supports one-half the
Imrgth of tha piem to be measured. Each unsupported end will hate a length of onequarter of the totsl rnd length,
and the portion between aupportr one-hslf of thst length. Dqmrture from straightness shall be measured at esch end
and at the center by meane of a dial gage mounted on a suitable movnble block. Set the gsge aucmaively at the. three
points to be measured and rotate the rndslowly snd carefidfy to avoid vibration. The total rsnge of did reading at a
given point divided by two is the departure from straightness at that point. The maximum permissible dsparture
from straightness of ths center or of either end portion is given in the schedule.

31
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15. SHAPES, COLD DRAWN OR COLD ROLLED

15a. Nonrefractory Alloys

15a(l). Dimensional Toleranc~ Other Then Length. None eatabliahed. Tolerances shall be as agreed upon by
spproval of drawing at time of purchaca by tbe purchsser and supplier.

158(2). Length Tolerances. Same as 1la(2).

15a(3). StmdghtnessTolerances. 1/2 inch maximum curvatura (depth of arc) in any 6-foot portioo of tha total
length.

15b. Refractory Alloys

15b(1). Dimenaionaf Tolerances Other Than Length.

15b(2). Length Tolerance% Ssma as 1la(2).

15b(3). .WraightnecaTolerances. Same m 15<3).

15c. Copper

15c(1). Dimemioncl Tolerances Othes Than Length.

15c(2). Length Tolerances. S~e as 1la(2).

15c[3). Stsciitness Tolerances. Scme as 15a(3).

Same a9 15a(l).

Scme aa 15s(1).

16. SHAPES, AS EXTRUDED, HOT ROLLED, OR FORGED

None established. Tolersncea shall be as agreed upon by approval of drawing at time of purehcse by the purefuum
aud supplier.

17.

18.

19.

SHEET, COLD ROLLED

Same as Section1,FlaiProducta.

SHEET, HOT ROLLED

Sume as Section 3, FlatProducts.

STRIP, COLD DRAWN OR COLD ROLLED

Same as Sections 1 cnd 2, Flat Products.

I 32
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/ ●2$i. TfJBE, SEAMLESS,ROUND

2(4z. Nonrefiactoty Alloys

20c(1). Awsge Dhmeter Tokames. The avercge ou~” or ineide di~eter of a tube ic the cvemgeof the
am.xhnomesd sdaimum outsidediameters,or of the mcxbnumesd sdsbsum iseidediametere,asdeterminedat OS+
smwection of the tube.

Spifii diemetff, Tokssces fsr inside or
inches !. outside diameter, isch :

up to I/8, incI. 0.CU2
Over 1/8 to15/8, id. .002’
hr 5/8 to 1, incl. ..0025.

Over 1 t02, incl. “ .003
Over 2 to 3, iscl. .004
Over 3 to 4, iscl. .005
0ver4 to 5,incl. .006

,@er 5 to 6, incl. .007
Over 6 to 8, incl. .008
rkr 8 t,-,In {“d I- II(I

●2(h(2). WaflTfMmes$ Tol~ Maximum deviation at aiv point. The following
tol rsnces are plus and minus.

:
If tolerance all plus or all minus are

des red, double the values given.

●

ToI-, iach

Outdde diemete.r, hi@ea

1/32 to over 1/8 Over S]8 Owl Qeer2 over4 0W$7
Walltfdclmesa,insh 1/8 M. to 5/8 iscl. tolirsd. ts2isd. to4iad. to7iad. tolOiad.

up to 0.018 0.002 0s301 0.001s 0.002 - –“ -
Incl. 0.018 to 0.025 .003 .002 .002 .om5’ –-’-
Incl. .025to .035 .003 .@32s .~25 .003 o.oo’––
fsC1. .035 to .058 .003 .003 .0035 .0035 .00s 0.007 –
[sd. .058to .083 – .CU135 .004 .004 .006 .008 0.010
Incl. .083 to .120 - .004 .005 .005 .007. .003 .011

[ncl. .120to .165 – .005 .006 .006 .008 .010 .012
Incl. .165 to .220 – .007 .0075 .008 .010 .012 .014
[lICI..220 to .284 –- .009 .010 .012 .014 .016

Incl. .284 to .380 -- .011 .012 .014 .016 .018
[ncl. .380 and over –- ~a ~a @ 6.9

.
%ercent. Expressed to the nearest 0.001 ioch.

,,,/,:
33....... . . ,.
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20. TUEE, SEAMLESS, ROUND (con. )

The tolemnces on a given tube my be apecftied with respect to any two, but not alf thma, of the foUov@

a. Outside dfmenaion

b. Inafde dimension

‘1

c. Waflthicknea.s

When tube ia ordered by O.D. and I.D., the maximum plus and minus davfation of the wall thfdmeaa from the
mean at any point shall not exceed by more than 50% the vafues ahovm above.

T

20a(3). Length Tolerance Fnr Straight Lengths. These tolerance are afl plus; ff all mfnua toleramxa am
&aired, uea the same vafues if plus and minus tolmancesare dedmd, halve tbe valueagiven.Theaatoleranccaare =
applicableto full lengthpieces onfy.

“t
Length

Specificlengths:
Up to 6 in., incl.
tier 6 in. to 2 ft., incl.
Over 2 to 6 ft., incl.
0w16 to 14 ft., incl.
Over 14 ft.

Specific lengths with ends
Stock Iengths with OK

without ends

ToImncea.imh (AUplus)

outsi(

Uptol,

ind.

1/32
1/16
3/32
1/4
1/2

la
la

ZiGziq
owl
to4 id.

1/16
3/32
1/8
1/4
1/2

la
la

has

over 4

aIn the caae of specific or stock lengths with ends, applicable to fuff
length pieces only. Aa stock”lengths are cut and pIaced in stock in
advance of orders, departure from these tolerances is not practicable,

34
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Fed. Std. No. 14dA

● 20. TUBE, SEAMLESS, ROUND (COII.)

2&(4). Schedufeof kmgths. This .whedufecovers specil% and sttik lengths with ends.

i.

I

I

I

1

I
I

~o
I

~

outside diameter, Nomfnaf length,
inches feet

Up to 1, incl. 6 to 20, incl.
Ovei 1 to 2, incl. 6 to 20, incl.
Over 2 to 3, incl. 6 to 20, inc].
Over 3 to 4, incl. ~‘ 6 to 20, hlC1.

A – Shortest perinksible length, percent o

Q--P

1
70 20
60 25
55 30
50 40

Iominaf length
(explessed to the nearest 1/2 fnot).

B – Maximum permissible weight of ends, percent of lot
weight.

20a(S). Stmi@tneS Tolerances.

I Maximum curvature
Length, fee@ (depth of arc), inch

EEDcL
aFor lengths greater than 10 feet, the maximum curva-
ture shall not exceed l/2 inch. in any 10 fcot potiion
of the total length.

These tolerancesapply to round tube in any drawn, temper from 1/4 to 12 inches in outside diameter, inclusive.
‘fhey are not applicable to copper water tube, redraw tube, as-extmdedtube, or any anneafed tube.

2fJn(6). Squareness of Cut. Not applicable to as-extruded Nbe, redraw tube, or any tube furnished in coih.

35
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20. TUSE, SEAMLESS, ROUND (con. )

20a(7). Ronndnesa Tolerances.

T[fl
(Ratio of nominal wall thickne.w to Roundneea tolerance, pement of nominal Outaide

nominal outaide diameter) diameter (expreaaed to the nearest 0.001inch)

0.01to 0.03, incl. 1.5
Peticen%

Ovel 0.03 to 0.05, incl. 1.0

Over 0.05 to 0.10, id. 0.S or 0.002 inch (whichever value is greater)

Over 0.10 0.7 or 0.002 inch (whichever value is greater)

Thea@tolerances are applicablefor tube in any drawn tamper in straight lengths. They are not applicable to
ae.extrnded, redrawn, annealed tubes, or any tube furnished in coils, or drawn tribe whoaa wall thickness is under
0.016 inch.

Deviation from roundness is measured as the difference between major and minor outside diameters, as
&termined at any one cross-section of the tube.

Compliance with the ro~dneas tolerance shall be determined by taking measurements on the outaide diameter
only,-irrespective of the manner in which the tube dimenaiom are apacitied; whether outaide dismeter and wall
thickness, outdde diameter and inaide dmeter, or inside diameter and wall thickness.

o

20b.. Refractory Alloys

20b(l).Average Oinmeter Tolereneea. The averageoutaide OYinaide diameter of a tribe is the averageof the
maxknnmand minimumoutsidediameters,or of the maximumandminimuminsidediameters,asdeterminedat any
onecross-sectionof the tube.

Diameta to
Specified diameter, wldch tolerance Tolerances,

inches applies inch

Up to 1/S,incl. Inside
outside

0.003
Up to 1/S,incl. .0025 ‘

Over 1/8 to 51S,incl.

H

.0025
Over 5/S to 1, incl. .003
Over 1 to 2, incl. .004
Over 2 to 3, incl. Inside .005
Over 3 to 4, incl. or .006
Over 4 to 5, incl. outside .00s
Over 5 to 6, incl. .o@
Over 6 to 8, incl. .010
Over 8 to 10, incl. .013

1. 36
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lo M. TURE, SSAMLESS, ROUND (Crrnt’d.)

[

,.

I

20b(2). WeflThicknasa Tol~ Meximrnr deviation at any point. The following
tolerance are plus and minus. If tolerance al 1 p lua or al 1 minus are
desired, double the values given.

Wall thickness, inch

up to0.018
Incl. 0.018 to 0.025
[ncl. .025 to .035

Incl. .035 to .058
Ind. .0S8to .083
Incl. .083to .120

Incl. .120to .165
Incl. .165 to .220
hrcl. .220 to .284

Ind. .284 to .380
Incl. .380 and over

Tolemncea, inch

outside Diameter. inches

1/32to ova”1/s over5/s C3wr1 over 2 Over 4 Over 7
1/8 irrd. to 5/8 ind. to 1ind. to 2 ind. to 4 irrcl. to 7 ind. to 10 M

0.0025 ‘0.0015 0SX12 0.0025 – ‘– -
.004 .0025 .0025 .003 – – -
.004 .003 .003 .004 0.005 – -

.004 .004 .0045 .0045 .0065 0.009 -
— .0045 .005 .005 .0075 .010 0.013
-. .005 .0065 .0065 .009 .011 .014
— .007 .007 .0075 .010 .013 .015

.009 .010 .013 .015 .018

.012 .013 .015 .018 .020

.015 .018 .020 .023
6a 68 8a 8a.,

%presied to the nearest 0.001 inch.

The tolerances on a @ventube may be specified with respect to any two, but not dl three, of the foJ30wirr8:

a. Outcide dirrrenaion

b. hide dinrenaion

c. WaUOdckneas

When tube is orderedby 0.0. and LO., the rncximunrplus and nrinuadeviation of tie wall Odcknesa from the
mean at any point shd not exceed by more than 50 percent the mluea sho~ above.

20b(3). LengthTolereneea. Sameaa20a(3):

20b(4). Sdreduleef Len@ha. Sameas20a(4).

20b(S). Stn@htnesa Tolerances. Same as 2@(S).

20b(6). Squerarreaaof Cut. Same aa 20a(6).

20b(7). RoundnearTolemncea. Sameas 20a(7).
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●
20. TUSE, SEAML8SS, ROUND (Cent’d.)

20c. Copper

20c(1). AverageDiamet. Tolemncea. Sameaa 20a(1).

2(k(2). Well Tl@neaa Tolerance, Same as 20a(2).

20c(3). Length Tolemncea. Same aa 20a(3).

21k(4). Schedule of Len@. Same m 20a(4).

20c(5). Skaightneaa Tolerances. Same as 20a(S).

2(k(6). Squareneae of Cut. Same as 20a(6).

20c(7). Roundness Tolerance. Same as 20<7).

20c(8). Coil I.engtb Tolerances.

20c(8.1). Specific Lengths.

20c(8.2). Mill Lengths.

Over 1 to 2, I 5b or 2 feet, which- 1 Notolerances
incl. ever is greater established

applicable to full length pieces only

bExpreswd to the nearest foot.

1 38
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● 20. TUBE, SEAMLESS, ROUND (con. )

,‘0

.,

20c(9). Coil Schedule of Milf Lengths With Ends. ~ :‘’

outside
dmeter,

inches

up to 1, incl.

Over,1 to 2,
ipcl

up to 1, incl.

Nominal Shortest
length, perniysible .,

feet length A

up to 100, 70%aofnOm-
incl. id ,Iengti 10

up to 100, 60%aof nom-
incl: insl length ““’ 20

Over100 “ 50 feet . . sob

to 2000,
incl. ,. . ..!

A - Itimum permissible weight of ends, percent of’ lot. weight.

‘Percent. Expressed to the nearest foot.
bsho~ pieces msy be inciuded as follows:

Up t.o 10 percent of lot weight between 50
full length; and up t,o 40 ,percent. between

21. TUBE, WATER

21a. Nonrefractory Alloys

Not produced.

21 b.” Refractory Alloys

Not produced.

~eet and one-q&t.er of
One-qusrter and full len@h.

,.. .

21c. Copper

Three types of copperwater tube arepraduced:

Type K. Typicsl uses are applications~ch ss undergroundwater s+ces, plumbing,heating, stesm, gas,oil,
oxygen md industrial piping where codes, installation, and serviceconditions‘necessitatethe use of a heavywsfl
tube.Commonlyused with solder type, flsred, snd compression fitt@gs.

Type L. Typical uses are applications such ss interior plumbing, heating, sir.conditioning, steam, gas, and oif
piping, and for underground dminsge lines. Commonly used with solder type; flsred, and compression fittings.

Type M. Typical uses are applications such as interior heating and pressure lines where engineering design
indicates its suitabiit y. Commonly ussd with solder type fittings.
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21. TUBE, WATER (con. )

21c(1). Standard Dimensions and Toleromes of Dmeter and WallThickness.

I
1/4
3/8
1/2

5/8
3/4

1
1.1/4

1.1/2
2
2.1/2
3

3.1/2
4
5
6

8
10
12

Dutddc
Diameter

0375
X(2
.625

.750

.875
1,12s
1,375

1.625
2.125
2.62S
3.125

3,62S
4.125
$,125
6,125

8.125
10.125
12.125

Aveia]
Drnnmtcl

Annealed
:&aft)Teqwr

0,CQ2
,002s
JY22S

,2+325
.2+23
.003s
.004

.2045

.3Q5

.005

.00s

.005
.m5
.005
,Cm

.006

.008

.008

-
A dmmsio.

Wide
m“c*8
Drawn

Hard)Tanpa

O.IXI1
.001
.321

.001
,001
.W215
.ca15

,sn32
.tQ2
,002
,?67

002
,W2
,Slo2
a3’2

+-
.002 O.w
.X32 .306
.002 .0c6

<4
.

\

A
Nomid
wall

Ihickncs

0.035
,349
JX9

.049

.065
,W5
.06s

.072

.?s3

.395
,109

.120

.134

.160

.192

.271
,338
,405

0.004
.M24
.m4

$04
.X4
m45
.1o45

00s
.?07
/207
ml

.038

.010

.010

.012

.016

.0!8

.220
[

0,030
.035
.240

.342

.245

.0s0

.055

.Wo

.070

.080

.390

.100

.110

.12s

.140

.2a2

.250
,280

~

,hncesb

).0035
.0+235
.W35

.SI1335

.W

.YJ4

.0245

,W45
,026
,005
,007

,207
.IH29
,010
,011

.014

.016

.018

~
bdml
will

0.025
.028

.032

.035

.0K2

.349

.058

.M5

.072

.083

.095

.109

.122

.170

.212
,234

~

Tolcnnwsb

0,0225
,0025

SY335
,0035
,13055

,IN34
.JW
,Cc$
J206

.&l
,s!09
,X39
..01,0

,014
.015
.016

% averageoutsidediameterofatubeistheaverageofthemaximumandminimumoutsidediameters,a determinedatanyonecrow
uction0(thetuk

%mim.rn&viatiOnatanyme point.

●

✎

0 I
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● 21. TUBE, WATER (con. )

21c(2). Theoretical Weight.

Theoretical Weight, Pounds per foot I

Standad
Sue, inches Type K Type L Type M

1/4
3/8
1/2

5/8
3/4

1
1-1/4

1.1/2
2
2-1/2
3’

3-1/2
4
5
6

8
10

0.145
.269
.344

418
.641
.839

1.04

1:36
2.06
2.93
4.00

5.12
6.51
9.67

13.9

25.9
40.3

0.126
.198
.285

.362

.455

.655
:,884

1.14
1.75 .’
2.48
3.33

4.29
5.38
7.61

10.2

19.3
30.1

—

0.145
.204

.328

.465,

.682

.940
1.46
2.03
2.68

3.58
4.66
6.66
8.92

16.5● 25.6
36.7

-@!- L%-I 12

21c(3). Weight Tolerances. No tube sbeff vary by more than 7:per&nt ‘from the theoretical weight given in
21<2). - ,.

21c(4). LengthTolemmm.

Stmigbt Lengths cnifed Lagtbs . I
ded(snf

Type.

(Annealed (soft~ or ~ ~ (bard) 1

x“ T
lper) - (Am

Tolenmqe, Standard
inch. size, inches

+1, .0 up, to 1,incl.
+1,.0 1-1/4& 1-1/2
+1, -0
+1,:0
+1,.0
+1, -o

Itemper onl

Gzx-

Iength,

feet
-

60& 100
60 “

-1
I

T&re&e,
feet

length,
feet

20
20
18
20
1s
12 1

+2, -o
+2, -o

K, L
K, L“I_L

Up to 8 incl. K, L, M
10 Onfy L, M
10 Onfy K
12 only M
12Onfy L
12Onfy K

I
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21. TUBE, WATER (con.)

21c(5). Sq-eaa of Cut. Same m 21+(6).

21c(6). Roundness Tolerance. Scrrreas 20<7).

22. TUBE, CONDENSER

,22a. Nonrefractory Alloys

22a(l). Dutaide Dmeter Tolamnces. The outcide diameter of the tube shall not vary from that specifiid by 1
more than tbe fcdlowing amounts as measured by “go” crrd “m-go” ring gages:

E
Outside

Diameter, inches

up to 0.500, @cl.
Over0.500 to 0.740, incl.
Over .740 to 1.000, incl.
Over 1.000 to 1.250, incl.
Over 1.250 to 1.375, irrcl.
Dver 1.375 to 2.000, incl.

Tolamrreea, inclr

0.032

0.0025
.004
.006
.009
.011

—

wall Oridmeas, inch

0.035 0.042 ! 0.049 and over

0.0025
.004
.005
.00s
.010
.015

i

0.0025 0.0025
.0035 .003
.0045 .004
.006 M4s
.008 .005
.013 .0Q6

22a(2). Lot Weight Tokrancea. Not used for condaeaer tube.

22a(3). Wall Tfdckneas Tolemncea. For tube ordered to minimum wall, no tube wall at its thinnest point elrall
be leas then rbe specified wall thickness. For trrbe ordered to nonrirral wall, the maximum plus and minus deviatkm
from the nmrdnal wall at my point ahcll not exceed tbe values shown.

42

Tolerances, irrcb (@sand ndnus)

Well Outside Diameter, irmlm

bknes, over 1/s to Dver 5/8 to Overlto
“inch 5/8, id. \ irrd. 2, hrcl.

0.032 to 0.03S, id. 0.003 0.003 0.0U4
“Dver0.035 to 0.058, ~cl. .004 .0045 . .0045
Over .058 to .083, irrcl. .0045 .005 .005
Over .0S3 to .120, incl. .005 .0065 .0065
CIyer .120 to .134, incl. .007 .007 .CQ7S

..

● 1
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22. TUBE,CONDENSSR(COU. )

22a(4). Len@ Tokoleea.

m “
These tolerancesapply only to strsight le@ snd onlywhen the length is mes.mmdat a temperatureof 20 &g.

C.(68 deg. F.).

22a(5). SquarenessofCut. Ssmess20s(6).

22b. Refractory Alloys

22b(.1). Outdde D&eta Tolemncea Ssme ss 22s(1).

22b(2). Lot Weight Tolerenees. Not used for condenser tube.

22b(3). WellThk~ Tolemwes. Sane as 22a(3).

22b(4). Len@ Tolemneen. Ssme as 22s(4).

22b(5). Squsrenesa of Cut. Same ss 20e(6).

22c. Copper

22c(1). OutsMe D&meter Tofemnees. Same ss 22s(1).

22c(2). Lot Weight Tofemnces. Not used for condenser tube.

22c(3). Wall Thklmess Tolemnees. Ssme ss 22s(3).

22.s(4). length Tolemmces. Ssme as 22s(4).

22C(S). sq— of Cut. Ssme ss 20s(6).

23. TUSE, DRAINAGE

23a. Nonrefractory Alloys

Not produced.
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23. TfJflE,DRAINAGE(con. )

23b. Refractory A11OYS

Not produced.

23c. Copper

Xc(l). StandardDimensions and Weighta, rmd Tolerance of Diameter and Wall Tfdckneaa.

TStandard
tie, inches

1-1/4
1-1/2
2
3
4
5
6
8

Nomiiml
0.0.,

inches

1,375
1.625
2.125
3.125
4.125
5.125
6.125
8.125

Average O.D?
Tolerances, inch

0.0015
.002
.002
.002
.002
.002
.002

+0.0(32–0.004

WaUtbid
Nominal

0.040
.042
.042
.045
.058
.072
.0s3
.109

es inch
a

o.m3
.003
.004
.004
.007
.rX18
.008
.011

Theoretical
feigbt, pounds

pes foot

0.650
.809

\ .07
1.69
2.87
4.43
6.10

10.6

%e averageoutside diameter is the average of the maximum and minimum outside diameters
as determined at my one cross-section of the tube.

bMwh”m d~ation at UIYPetit.

23c(2). Lot We!ght Tolerances. Theoretical weight for the nominal dinrenaions in 23c(1) are for information
only. Actual weigbta will vary in accordance with the dimensional tolerances.

23c(3). Standard Length. Standard length for copper drainage tube ii 20 feet.

23c(4). Length Tokaoce. Length Tolerance for copper dminage tube ia plus one inch, minus zero.

232(5). Squmenesa of Cut. The angle of cut of the end of any lengthmay depart from the squmeby not more =
than 0.016 inchper inch of dmeter of the tube:

2%2(6). Ro.ndneas tolemncea. Same m 20a(7).
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1
I
I

I

I

24.WIRE (OTHER THAN FLAT WIRE)

24u. Nonrefractory alloys.

24a(l). Diameter tolerances.

Diameter or distsnce between
parallel sorfsces, inch

up to0.010,irlcl.
Over0.010 to 0.020, incl.
Over .020 to .030, incl.
Over .030 to .040, incl.
Over .040t0 .050, incl.
Over .050t0 .060, incl.
Over .060to .080, incl.
Over .080to .150, incl.
Over .150t0 .500, inc1.
Over .500t0 .750, incl.

● 24b. Refractory alloys.

24b(l). Diametertolemces

.

24e.Copper.

Toleran

Round

)iameter or dutance between
paraflel surfaces, inch

Up to 0.010; incl.
Over 0.010 to 0.020, incl.
Over .020t0 .030, incl.
Over .030t0 .040, incl.
Over .040t0 .050, incl.
Over .050to .060, incl.
Over .060to .080, incl.
Over .080to .150, incl.
Over .lSOto .500, incl,
Over .500t0 .750, incl.

24c(I). Diamstertolemnces.

● ’
Same as 24a(l).

0.0001
.0002
.0003
.0004
.0005
.0006
.0008
.0010
.0015
,002

s, inch

Hexagons,
octagons

0.0008
.0010
,0012
.0016
.002
.003
.004

Tolen es, inch

Hexagons,
octagonsRound

0.0002
.0003
.0005
.0007
.0008
.0010
.0015
.002
.002
.003

—
—

0.002
.003
.003
.004
.Ocq
.004
.005
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25. BAR, HOT ROLLED

2Sa. Nonrefractory alloys.

25a(l). Thiekneas toleraneea.

2Sb. Refractory alloys.

25b(l). ‘lldeIrneaatolerances.

No thicknesstolerances have been established.

Applicableto copperberylliumalloysonly.

Thiekneaa, inches Toferruwea, inch

w .

25c. Copper,

25c(1). Thieknesr tolarsnces. No thickness tolerances have been established.

Changea. When a Federal agency considers that this standard doea not provide for its essential needs, written
request for changing or adding to the standard, supported by adequate justification, shafl be sent to the ●
Administration. This justifkation ahsll explain wherein the stsndsrd does not provide for esaentisl needs. The
request shall be sent in duplicate to the General Services Administration, Federsl Supply Service, Standardization
Division, Washington, D. C., 20406. The Adminiatrstion will determine the appropriate action to be taken and wilf

. .

I notity the agency.

(Activities outside the Federal Government may obtain copies of Federal
Specifications, Standards, and Handbooks as outlined under General Inf orma-

1 thrr in the Index of Federal Specifications and Standards and at the prices
indicated in the Index. The Index, which includes cumulative monthly
supplements as issued, is for sale. on a subscription basis by the SuPerin- ‘<
tendent of Documents, U, S. Government Printing Office, Washington, DC 20402. >.

(Single copies of this specification and other Federal Specifications
required by activities outside the Fe dera2 Government for bidding purposes
are available without charge from Business Service Centers at the General
Services Administration Regional Offices in Boston, New York, Washin@on,
DC, Atlanta, Chicago, Kansas CitYs MO, Fort WOrth, Den.er~ ‘~ Fr~cisco $
Los Angeles, sad Seattle, WA.
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(Federal Ccwernment activities may obtain copies of Federal Specifications,
Stand.arda, and @ndbooks and the Index of Federal Specifications and Standards
from established distribution points in their agencies. ) >

CUSTODIANS:

f’rg.hm
- SH

Air Force - 84

E@- a W.iiLw:c

Arqv-hm,wc,m,m
Navy - SH, AS
Air Force - None
DSA - IS

Civil Agency Coordinating Activities:

COM-NBS
HUO-TCS
NASA-JFK
WiA-MSF
USDA-ARS

Pueparin9 activity:

Army - MR

Army - EL, AT, AV
Navy - YD
Alr Force - None
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