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m?mRrc 14nckm4ERY/3nJxPusN’f,

~ XWC?UIREMENT s?fMt -

Tbia specification im qiprwod for am by ●ll Dsparmtm ●nd ~enck. of
the Department of Defsnee.

1. SCOPE

1.1 Scope. This ●pacification covers the geoaral Iegulrarnnts for machinery/equi~nt
configure to metric dinnaimna, ●ither wholly or partially (hybrid). (See 6.1 for ●idi-
tional dataila of intemdad we.)

1.2 Classification. Metric Mchinery/equipment shall be of the following clasmea, ●a
specified T a e e 6 . 2 ) :

class m - mtrsc design.
Clama M = Hybrid ntric.

2. APPLXCASLZ ~

2.1 Government-furnished docwienta. Not ●pplicable.

the ekL?~iH&R%R” ..1.ss othervise indicated,

. .
The following document forma & part of this ●pacification to

the iaaua in ●ffect on data of
invi~tion for bids or request for proposal shall apply.

MXCAN SOCXETY FOR msrrw AND MzmxALs (Asrn)
AsTN E 380 - Iiatric ?zactice (1SSS Std 268, ANSX Z21O.1).

(APPlkatkuJ for copies ektid be ddresmed to thaAmerican Society for fiatimg and
Matarials, 1916 Aece Straet, Philadelphia, Pennsylvania 19103.)

(Te&@kal society and tmcheical ●ssociation ●pacificat.ions And atindardm are genarally
available for reference from librari.a. They are aleo distributed among technical groups ●nd
using Federal ●genciea.)

3. SSOOXREKSMTS

3.1 Metric units— —. Metric unite, practicea, and usagea shall be in accordance with
ASTM E 300.

3.1.1 Preferred units. Onleas otherwise specified (Sea 6.2). the preferred -trAc
units far the =--MW Wmtitiea shsll be in ●c-rhce w1* table x. ule- ~nly
●ccepted in a particular segaent of industry.

to tih~.~n %% ?%%%#&er.1 accordance with industry practices for the particular
. . Units used for other quantities shall be comparable in s i s e

item consrned.

Beneficial coaments (recozfase ndations, ●dditions, deletions] ●nd any pertinent
data which may be of use in improving this document should be addressed to:
COxmander, Naval Ship Engineering Center, SEC 6124, Department of the Navy,
Washington, D.C. 20362 by using the self-addressed Standardization Document
Improvement Proposal (M) tom 1426) appearing at the end of this document
or by letter.

FSC fIIISC’

—
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TA9L.E I. Preferred units.
,

Cuantity
I

SI Ur:t Other preferred units
)

16..,C>L’ meter (m) miiliaeter (IMI), micrometer (Mud

area square meter (s42) square cent~ter (c+) .
square millimeter (mm )

I volume or capacity~’ 3cubic meter (m’) cubic centimeter (Cm3),

i
cub~c m~llimater (mm ),
Iitre (L), milliliter (mL)

] ar~u:er ,,elcclty 1radia::/secon6 (rad/s) xevolution/minute (r/rein),
revolution/secand (r/a)

mass kilogram (kg) metric ton (t), gram (91 ,
udliigrarn (mg), microgram (u9)

time second (s) hour (h), minute !min), =ilM-

1
second (ma), microsecond (USI

i currenc amp?re (A) kimampe.re (M), milliampere (mA),

! microampere (IIA)

temperature kelvin (K) degree Celeius (“C)

t
force newton (N) me9anzfwton (MN), kiknewton (kN),

I millmewton (mN)

I torque ! newton-meter (N-m)

stress ( pascal [Pa) qigapescal (GPa), =9aPaScal (ma]

I:u:i press-tie i pascal (Pa) kilopascal (kPa)

energy (inclcdinq work joule (J) =gajo~~e (~). kilojouie WJ1.
and qT.Iar!tltyof heat) kilowatt hour (kwh) (electrical .

/ use only)

power watt (w] megawatt (W), kll-att (kw],
milliwatt (row), microwatt (vW

:r~uer.cy hertz (I!z) gigahertz (CHlz), rsegahertZ (mZ},
I / kilohertz (kHz), millihertz (aIHz)

:/’ In qecera:, t:,e unit of length for ‘srnall-
be used for ‘large-

~tems shall be the mill~meter; the meter may
items, 9enerally those having linear dimensions almve one mater. The

centimeter and decimeter sh,all not be used except where conamnly accepted in a ~rticular
segment of inaustry.

~/
Lltcr and 1:s subfiti:t.lple milliliter are restricted to measurements of fluids (liquids and
qasc:) .
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3.2 Claao reuuirmnte.

3.2.1 Clesa ~. Clasc M rnchinery/eqaipnmt, including ●saemblias and parts, mhall
configured i-y metric unite. Thir classification vould ●pply to a metric design or
hard-convarted product line of machinery/equipment. The following require~ts ●pply:

be

(a) The teobnical requirements for the item, am specLfied in the ●ctual npecifi-
eetioe for the -chinezy/equi~nt [SW 6.L), b- bean met.

(b) Interface w+th amy ●swciated machinery/equip-ent can be ●chieved.
(c) A fu21 range of aetric spares (parts, ●8ee-blie8, 8PSMAA1 tools ●-.), as

rewired W contract is available.
(d) Drawingn, technical manualm, and other required technical data use metric

unite of measurement.

3.2.2 Claaa g. Claas M -chinery/equipesent, including ama-lles and parts, shall be
configured i=%er ntric or inch-pound uniu, or ● combination of bothj however, tho
axternal intxmfacaa ●hewn on the top asmembly drawing shall be configured in metric units (ace
3.4.1.3.1). In general, this clamaification would ●pply to ●n existing inch-pound product
line of mechinery/equipment where only the externals have been soft-converted, or to a hard-
convertecl top it- ccmpoaad of eithmx metric or inch-pound ●saambllea or parts or a combina-
tion of both. The foiiowinq requirements ●pply:

4a) _ teohnioal requiremnta for the item, ●s ●peclfied in khe actual ●peclfi-
cation for the -chinery~equlpment (see 6.1), have been nt, either as stated
in metric unite or in equivalent inch-pound unite.

(b) Interfaca with any associated machinery/equipment can be achieved.
(c) A full range of aparee (parto, aasembliaa, special toole etc.), ●s required by

contract, iB available, either metric or inch-pound, as applicable.
(d) Druwinga, technical manuals, and other required technical dab are ●vailable

and indicate clearly which parts or asaemblles are mctrlc and which are
inch-pound.

3.3 Instrumentation. Unless otherwise specified (see 6.2), inatruaantation ●nd gaging
[temperature, pressura, etc.) for claaa M or class H machinery/equ@ment shall show the
ind~cations in only metric units. For class M machinery/e~uipnent only, the actual size and
construction of the instr~ntation and gaging IMy be in either metric or inch-pound unite.

--
3.4 Technical docuessntation.

3.4.1 Engineering drawinqs.

3.4.1.1 General. In general, drawings shall be di~naioned in terms of the unit system
in which desig~nless otherwise epecified (ace 6.2), dual diaasnsiona (ace 6.4(h)) shall
not be used on drawing views, except that existing dual-di-naioned drawinga are acceptable.
Conversion tebles on the drawings ney be used to translate all shown dimenaiona (in ascending
or descending order) from one systeru of units to the other.

3.4.1.2 Class H. Drawings for class u Items shall be in metxic units. For such
drawings, conv=n-tsblaa may be in the form of paste-ens on the master reproducible,
which can be peeled off at Some future date when no longer required.

3.4.1.3 Claas H. Drawings for SsMric assemblies and.perts of class H items shall be
in metric unit~~larly, the top drawing of the item ehsll ehw external interfaces in
M!tric units.

3.4.1.3.1 Unless otherviee specified (see 6.2), drawings delineated in inch-pound
units need not contain tha eonveraion tabla , except for the external interfaces shown on the
top assembly drawing (usually first drawing of a set) .

3.4.1.3.2 For drawings delineated in metric units, paste-on tables MY be used as
‘Wclfied >n 3.4.1.2.

3.<.2 Technical menua~, re
-tr~p~and assembl~of claaa II machinery,

rts, and other technical dam. Technical manuals for
class M mach?nery/equipoent and
equipment shail We metric units; the external characteristic (pressure and temperature,
for example) of claas H mechinery/equipment shall be expressed in metric units. Teet
reparts and other tachnical daa shall generally uae the terminology of the unit system in
which the item was designed. The requirements of 3.4.1 and its subdivisions also apply to
draw~ngs and illuauatirms in technical manwls, reports, and other technical dati. Where
dual indication is used, the metric unit shell appear first followed by the inch-pound unit
in parentheses.
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3.8.3 Nonconversion.—— — Conversions shall not be used for items not directly translatable
(for .axaf:ple,a n~?i LO hclt or a number L4 wire are not directly translatable into rntrlc
dimensions: sxmilarly, an 1S0 metric bolt IS not directly translatable into inch-pound
units) . In like xinner, temperature associated with ●locer~cal machinary/equi~t im
normlly expressed cnly in ‘Cm

?.4.4 Nettic Ic?emtifier.——- .- — A =tric identifier, that is the word “METRIC-, preferably
enclcsed ~n s reeWmgJe, ~i be placed on the fLeLd of a drawing naar the title block.
On other tcrhn!.c.~1J;,:a, :t si]all be lccated in tbe vicin~ty of the document n-r.

Letter13y :ize shall be approximately the same as the drdwing or document n-r. Uhen
norunetrlc sheets are included in e metric document, the identifier shall & placed on each
metric sheet or.ly.

4. QUALITY ASSUIW;C: ?RGVISIC)J:S

coqtr:~~cr-_sibilit “~ “v” Unless othe~ime ●pacified in the COntraCt. the
ib 1-=..Gr.>2L:L..or tzc !,erorrance of all inspection requirement ●e mpecified

t.ere:n. LXCC?: as othemise s?cc211cd in the contract, the contractor may use hla own or
any other fac;lltac.s SU11.-5ic. for the performance of the inspection requiromants ●peeified
here~n, Lnless riisayr~ved b;< t>e ~verr,r,ent. The Government reserves the right to perform
any zf tke ins@?ct:e?s set forth in the specification whc:e such inspection are deemed

nacessary to asaure su+pi.cs and servxccs conform to prescribed requiremenea.

4.2 Technical ins= ctAons . Tec3mzcal inspactionm shall be in ●ccordan= with the
requireamnts of the actual specification for the mschinsry/equiPmant being pr=ured (see
6.i ●nd 6.2).

4.2.1 Qual>ficction. Qualification inspeetioo 8nd verification, if eny, shall be in
accordance w~th the qualification rsquirancnts of the cited applicable specification.

4.2.2.1 class H. If merely soft-corrvarted,—-
CC: be neiessa.+.

requalification of the product will nornally
liowever, the ~ntroduction of metric designed or hard-converted sartric

:arcs and assemblies shall follcv normal requalification or verification procedures.

4.?.l.2 Class H. A prev~ously-qualif~ed inch-pound product that is hard-convar-d—.
actually becomes a new ~tcm; hence the normsl procedures for requalification or verification
apply.

. .

.-
4.3 tletric lnspe ct~ons . Compliance with the requirements of section 3 of this •~Ci-

flcation s~e by visual examination.

5.1 Gsneral. Unlese metric packaging is specified (see 6.2), the packaging shall be
in accordance with the requirements of the actual specification for the machinery/equipmnt
being procured [see 6.i).

6. Noms

6.1 Intended use. This specification is intended to be cited in procurement contracts
for “metric “.=?.2EY/equww’lL, along with the actual nonmetric specification for much
mschi~ery/equl?mcnt, ourlnq the changeover period when the latter speclf~cation is still
eWre~S4 in terms of inch-pound units. Manufacturers and contractors will probably
ir,lt~aiiy be offer~ng an exlst>ng product l~ne, but with the externai interfaces of the top
item soft-ccnvertcd an~ expressed Ln metric units and most internal parts and asseubiies
retai!?ed and st] 11 erpressec ~n inch-pound units; th>s wouid be class H. Gradually, netric
designed or hare!-cocvertcd parts and asnembiles may enter the end item; this wouid still be
ciass H. Eventually, the product line may be metric desagned or hard-converted to a new
Smtrlc produc: iine (class ??!. By that time the actual specification for the rnchinary/
equ~nt may also be comp~etely ‘converted”; this specification would then no ionger have
to be cited.

6.1.i Policy. Thzs specification reflects Department of tkfenue policy which ia
deElgned to avoid specifying metric mater~ei for metric’s sake. initially, class M
asck.Anery/equipmant shouia be cOnsXered ●cceptable. ttholiy metric desiqn (class M),
including ail perts and assemblies, should be epecified oniy where determined to be
tichnicaiiy and ●conomically feasibie, or othersf~se in zI= best interest of the Department
of n4&lu&e.

Downloaded from http://www.everyspec.com



DW-M-24680

6.X.2 Tailoring. Tailoring of use of this specification in specific contracts is
encouraged. por example. if a wholly metric item is actually required, only class H Aou3d
be cited. If either a wholly or partially metric item 1S acceptable, both class H and H
should be specified (see 6.2) . If a partially metric item is desired, but with certain
metric features, class H should be specified ● nd the metric features apecif$cally indicated.

Th~s specification ia not intended w dafino the reqti~~
of a ;~”~y16~ =.%%%ch ease., DOD-STD-1476 .hould be used.

6.2 Orderinq data. Prorxue~nt doo~nta should specify the following:

(A)

(b)

{C)

(d)
(e)
(f)
(g)

(h)

Title, number, ●nd date of tbio ●pacification.
Title, number, and date of the ●ctual specification for the rnchinery/eqtip-
asmt being procured (eae 6.1).

The clams of mschlnery/equipngnt to be procured (see 1.2 and 6.1), and if ●ny
special metric features are required for clasa si.

If other than the preferred ~t,ric units are to be used (ace 3.1.1).
If dual indication is required on instruments and gaging (see 3.3).
If dual diwnsioning is required or even permitted (see 3.4.1.1).
Xf drawings delineated in inch-~und units require ● conversion table (see
3.4.1.3.1).

If ~tric packaging is raquired ($ee S.1).

6.3 Data. This specifioatian does aot require the preparation or delivery of technical
&w. Par~ph 3.4 ~raly specifies the %etric- faatures necessary for the dati raquired
by the specification for the nechinary/equi~nt being procured (ace 6.2(b)).

6.4 Definitions. AS used herein. cer~ln ●xpressions or terms are defined as follow-f

(a) Metric. The international System of Units (comumnly abbreviated as S1), as
established by the General Conference of Weiahts and Measures in 1960 and
as interpreted or modified for tho Unitid States by the Scczetary of Commerce
(see 3.1).

The customary system formerly and currently used in the United
‘b) %%$??$~rewle: foot, inch, pound, p.s.i., B.T.U., horsepower, ●nd

degree Fahrenheit).
(c) Soft-conversion. The process of changing inch-pound measurement units to

equivalent mwtric mnits, within ●cceptable measure~nt tolerances, without
chanqing the physical configuration. In other words, it is the 6ame item
both before and after conversion.

(d) fiard-conversion. The process of changing inch-pound measurement units to
nonequ~valent metric units which necessitates physical configuration chanqes
outside those permitted by established measurement tolerances. (Although
the term is In general use, it is technically incorrect when applied to
s-cific itCms becauae no ‘conversion= takes place; rather. a new metric
itern, requiring new item ]dentlfication, iz created tc replace the inch-
pound item.)

(e) Product design using metric dl~ns~ons, s.elcctcd as apGro-
%~z~ut considering conceptual or physical convers~on from inch-

.
A combination or mixture of ~t.ric and inch-pound items.

~~{ %%%3icatio.. The inclusion, in text or on instrumentation and gaging,
of a quantity (characteristic or dimension) in both metric and inch-pound

.
units (for example: 700 kPa (100 lbf/in4)).

(h) Dual-dimensions. The inclusion of linear dimensions in views Of a &awing in
bcth metric and inch units.

CustOc~ans:
Army - MI

?repariny ac..lvity:
;is..-,,- :!!

Navy - SH
L1..+- Dt,

:Prc]cc: tilZC-0-4Z;

Rev:cb dcLA,dAL*e&:
Army - AM, AT’, ?4S, MI?
Navy - AS, EC, YD, OS, 5A, 14C, MS, CG

.

-
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL I
OMB APPIVVai

t+O. 22.R2S5

INSTRUCTIONS: T’lzcpurpose of this lam is to solicit bsoeficial comments Whtch WII1 help schieve procur-
ement of suitab!e products at reasonable coat ●nd minimum del=y. or willothei~e enhanceuse ofthedocument.
DoD contractors. government ●ctivities. or mmwfacturers/ vendors who ● re prospect; w =wpliem of the product
●re invited to Submit commsnts to the government. Fold on lines on reverse ~lde. stnple in comer, ●nd send to
pr~par!ng ●ctivity. Comments submitted on this form do not constitute or rowdy authortzstion to waive MY

porljon of the referenced document(s) or to amend contractual reqwrements. Altrmshwzv pertmen! data which
may be O( use UI improving this documsnl. Ifthere are additional papers, s!tsch 10 form d plsce both in M
envelope sddressed to PTCSSOmaa w=!iwitY -

IOCLIMEMT IDENTIFIER AND TITLE

AME OF oRGANIZATION AND ADDRESS CONTRACT MUMBER

MATERIAL PROCURES) uNDER A

~ OIRECT GO VE.WUCM? CONTRACT 0SUDCO?+TCIAC7

HAS ANY PART OF THE DoCUMENT Cft EATEO PF?Oe LEMS On REOU161E0 twTERPRETATf OFtlN PRoCUREMENT

L2SE7
A GIVC PA RAGn AOM NUUt3ER 6?40 wOm OING.

6. nEC09-?A4ENDAT!ONS FOm COR*CCTIWa TWC Dst PtC1C?4Cl ES

COMMENTS ON ANY 00 CUUENT REQUIREMENT CONSIDERED TOG RiGIO

ts THE 00 CUMENT RESTRICTIVE’

- Wo p! ““Y. #-, )?! hd -q*)p YES _

. . ..—
P5M9FIKS

JE$MITTC O BY {Print.d or typ.d n-. md od&9ee - Optbnat> TELEPHONE NO.

OATE

/
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