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FOREWORD

This revision was prepared by Subcommittee 2 of the ASME Y14 Committee, Engineering
Drawing and Related Documentation Practices. The successful completion of this revision is
ttributed to the Subcommittee members, the supportof theirrespective companies /organiza-

tions, and the U. S. Department of Defense departments and agencies that participated in the
Feview process.

Itconsistsprimarily of minorchangestothetexttoenhancereadability. Themoresubstantial
changesareasfollows:

(a) A"noterminator”optionfordatumtargetswasaddedtotheterminatoroptions.

(b) Therulesforcrossingleaderlineswererewrittenforconsistency.

(c) Duetochangesin drawing preparation since the lastrevision, the lettering typésection
hasbeengreatly simplified.

(d) Allthefigureshavebeenredrawn.

SuggestionsforimprovementofthisStandard arewelcome. TheyshouldbesenttoThe
American Society of Mechanical Engineers; Attn: Secretary, Y14 Standards Committee; Three
Park Ave.,New York,NY 10016-5990.

Thisrevisionwasapproved asan AmericanNational Standard onSeptember19,2008.

iv
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CORRESPONDENCEWITHTHEY14 COMMITTEE

General. ASME Standards are developed and maintained with the intent to represent the
consensusofconcernedinterests.Assuch,usersofthisStandardmayinteractwiththeCommittee
yproposingrevisionsandattendingCommitteemeetings.Correspondenceshouldbe

hddressed to:

Secretary, Y14Standards Committee

The AmericanSociety of Mechanical Engineers
ThreePark Avenue

New York,NY 10016-5990

ProposingRevisions. RevisionsaremadeperiodicallytotheStandard toincorperatéchanges
thatappearnecessaryordesirable,asdemonstratedbytheexperiencegainedfromtheapplication
pf the Standard. Approvedrevisionswillbepublished periodically.

The Committee welcomes proposalsforrevisionsto thisStandard. Such preposalsshould be
bs specific as possible, citing the paragraph number(s), the proposed wofding, and a detailed
descriptionof thereasons forthe proposal, including any pertinent documentation.

ProposingaCase. Casesmay beissued for the purpose of providing alternative rules when
ustified, topermitearlyimplementationofanapprovedrevisienwhentheneedisurgent,orto
provide rulesnot covered by existing provisions. Cases are effective immediately upon ASME
hpprovaland shallbeposted onthe ASME Committee Webpage.

RequestsforCasesshallprovideaStatementofNeedandBackgroundInformation. Therequest
should identify the standard, the paragraph, figurelor table number(s), and be written as a
QuestionandReplyinthesameformatasexistingCases.RequestsforCasesshouldalsoindicate
theapplicableedition(s) of thestandard towhi¢hthe proposed Caseapplies.

Attending Committee Meetings. The Y14'Standards Committee regularly holds meetings or
telephone conferences, whichare opentothe public. Personswishing toattend anymeeting or
telephoneconferenceshouldcontacttheSecretaryofthe Y14StandardsCommitteeorcheckthe
IASME Websiteathttp:/ /cstools.asme.org.
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LINECONVENTIONSAND LETTERING

1 GENERAL

2.2 LineSpacing

1.1 Scope

ThisStandardestablishesthelineandletteringprac-
ticesfor usein the preparation of drawings, including
thergcognitionoftherequirementsforcomputeraided
design (CAD)and manually prepared drawings.

1.2 Units of Measurement

AlldimensionsusedinthisStandard areinmillime-
ters, ¢xceptinMandatory AppendixI.

1.3 Applicable Documents

e following revisions of American National
Standlards form a part of this Standard to the extent
speciffied herein. A morerecent revision may be used,
proviidedthereisnoconflictwith thetextofthis
Standlard. Intheeventofaconflictbetween the textof
andard and the references cited herein, the text
of thisStandard shall take precedence.

Y14.5M-1994, Dimensioning and Tolerancing

isher: The American Society.of\Mechanical
Engineers (ASME), Three Park Avenue, New York,
NY10016-5990;OrderDept:22Law Drive, P.O.Box
29()0, Fairfield, NJ07007-2900

2 LINECONVENTIONS

Lineconventionsdescribethesize,construction,and
application ofthe various lines used inmaking draw-
ings.Paragraphs2.1through?2.14identifythetypeand
stylepflinésforuseondrawings.

Spacingbetweenparallellinesmaybeexaggergtedto
a maximum of 3 mm, so there is no fill-innwhen|the
drawingisreproduced.

2.3 VisibleLines

Visiblelinesarecontinuousandshallbeusedfofrep-
resentingvisibleedgesorcofitoursofobjects(seeHigs.1
and?2).

2.4 ProjectionLine

Projectionlinesarelinesused toindicate thelihe of
sightbetweentwosuccessive orthographicview

»

2.5 HiddenLines

Hiddenlinesareusedtorepresenthiddenedggsand
coritours. They consist of short evenly spaced dashes
and are used toshow thehidden features of an oljject
(seeFigs.1and2). Thelengthof thedashesmay viary
slightlyinrelationtothescale of theview.

Hidden lines should begin and end with a dagh in
contactwiththevisibleorhiddenlinefromwhichithey
start or end, except when such a dash would fofm a
continuationofavisiblelineorwhenaCADsystenthas
limitationsthatcannotcomplywiththeserequirements.
Dashesshouldjoinatcorners,andarcsshouldstartwith
dashesattangentpoints(seeFig.3).

When featureslocated behind transparent materials
aredepicted, theyshallbetreatedasconcealedfeatures
and shownwithhiddenlines. Hiddenlinesshoyld be
omittedwhentheiruseisnotrequiredfortheclarifyof
thedrawing.

2.6 Sectionlines

Sectionlinesareusedtoshowsurfacescutbyacutting
plane. Theyaredrawnasapatternofstraight,eqially
spaced, parallellines used to indicate the cut susifaces

2.1 LineWidths

Twowidthsoflinesshouldbeusedondrawings(see
Fig.1). Thethinlinewidthshallbe0.3mmminimum.
Thethicklinewidthshallbe 0.6 mmminimum. These
approximate line widths are intended to differentiate
betweenthickandthinlinesandarenotvaluesforcon-
trolofacceptance orrejectionof drawings. Alllines of
thesametypeshallbeuniformthroughoutthedrawing.
Theratiooflinewidthsshouldbeapproximately two-
to-one(2:1).

ofanobjectinsectionviews (seeFigs.1and?2).

2.6.1 GeneralPrinciples. Cutsurfacesofsectional
viewsmaybeidentified by usingsectionlines.Section
linesareoptionaland maybeused whennecessary to
distinguishindividualcomponentsofanassemblyorto
distinguish different surface levels of a full or partial
sectionthroughapart(see ASMEY14.3M).

Letteringshouldnotbeplacedinsectionareas.How-
ever whenitis unavoidable, the section lines shall be
omitted in theareafor thelettering (see Fig.4). When
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Fig.1 WidthandTypesofLines

Line Type Line Style Paragraph Reference
Visible line 1 K 23

. i Thin
Hidden line D I R i S S 25
Section line 3 Thin 24,26
Projection line

Thin
Center line 4 - - Thick 2.7
[ | Thin | |/_
Symmetry line 5 n - - B 28
Leader Extension line

Dimension line 6 V / Dimensienine | 291
Extension line 7 76 | 29.2
and Leader line 8 293

2.10

Cutting-plane line
t Thick J
or 10 =i = = =i =i 2.10
‘ Thick ‘
210

Viewing-plane line

1
Thick

12 2.11
Break line —{ THi

13 V\ n V\— 2.11
Phantom line 14 —-- ___Thin_ _ _——— 212
Reference line .

5 === L. 213
Stitch line 4{ )

S — Thin s 2.13
Chain line 17 —_— - U]iCk - S— 214

GENERAL NOTES:
(@) Line and Space Lengths. Because of variances in drawing size and scale used, specifying the length and

blank spaces for these line conventions is not practical. It is advisable to select the line and blank space
length which depict the appropriate line convention commensurate with the drawing size and scale required.
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Fig.2 ApplicationsofLines
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Fig.3

HiddenLine Techniquesand SymmetryLine Application
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Fig.4 SectionLiningofAdjacentParts
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Fig.5 DirectionofSectionLines

Fig.6

Full Section

sevetaladjacentpartsareshowniasectionview, the
partsmay be sectioned asshowninFig. 4. Forsection
viewpofthinmaterials,see ASMEY14.3M.

2,6.2 Direction and Spacing.  Section lines should
bedrawnata45deganglewithintheview[seeFig.4,
item{a)].Onadjacéntparts, thesectionlinesshouldbe
drawn in the opposite direction [see Fig. 4, item (b)].

For aflditionakadjacent parts, any suitable angle may
be used to.make each part stand out separately and
clear]y{seeFig.4,item(c)]. Asuitableangleshouldbe

2.7 CenterlLines

Centerlinesareusedtorepresentaxis,centerpgpints,
orcenterplanesofsymmetrical partsandfeatures,bolt
circles,and paths of motion (see Figs.2and 3).

Center linesshall startand end withlonglineg and
shallintersectbycrossingthelonglinesorshortdgshes
(seeFig.1).Thelonglineportionofthecenterlinerpay
varyinlengthdependingonthescaleoftheview.Center
linesshallextend uniformly and distinctly ashoftdis-
tancebeyondtheobjectorfeature Thecenterlinemgybe

chosentoavoidsectiontinestiatareparatietorperpen-
dicular to visible lines (see Fig. 5). Section lines shall
notmeetatcommonboundaries.

Section lines shall be uniformly spaced a minimum
of 1.5 mm, and spaced as generously as possible and
yetpreservetheunityandcontrastofthesectionedareas
(seeFig.6).

Outlinesectionlinesaredrawnadjacenttothebound-
aries only of the sectioned area, and are preferred for
large areas when section lines are required, provided
clarityisnotsacrificed (seeFig.7).

extendedfordimensioningorforsomeotherputpose.

Centerlinesshallnotextend throughthespace
betweenviews.Shortcenterlinesmaybeunbroken
whenno confusionresults withotherlines.

2.8 SymmetryLine

Symmetrylinesareusedtoidentifyaplaneofsymme-
try. Theplaneofsymmetryisidentifiedbyplacingtwo
shortparallellines (symmetrylines),drawnatright
angles,crossingacenterlineneareachendandoutside
theboundaryofthepart(seeFig.1).
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Fig.7 OutlineSectionlLining

Symmgtrylinesareusedwhenrepresentingpartially
drawnvig¢wsand partial sections of symmetrical parts
(see Fig. 3). Visible and hidden lines in symmetrical
views maly extend past the center line when clarity is
improved.

2.9 Dimension, Extension, and LeaderLines

Theseadresolidlinesused todimensiondrawingsas
describeld in paras. 2.9.1 through 2.9.3.2 (see
ASMEY14.5M).

2.9.1 DimensionLine. Dimensionlinesareusedto
indicatetlheextentanddirectionofdimensions,andaré
terminatgd with uniform arrowheads (see Figs.("and
2). Arrowheadsshallbedrawnwithinthelimitsof the
dimensiop line when possible [see Fig. 8, illuistration
(a)]. Wheninadequatespaceisavailable,thedimension
linesandgrrowheadsmaybeshownoutsidethedimen-
sionallimiit[seeFig.8, illustration(b)])

2.9.2 ExtensionLines. Extensionlinesareusedto
indicatethe pointorlineonthedrawingtowhichthe
dimensiopapplies(seeFigs.Tand2).Theyarealsoused
to indicatp the extension’of a surface to a theoretical
intersectipn (seeFig: 9).

2.9.3 Leaderlines. Leaderlinesareusedtodirect
notes,dinjefisions,symbols,itemnumbers,orpartnum-

theleaderlinemayterminateatanypointontheverti-
calline.

2.9.3.1 {Terminateleadersasfollows:
(a) withoutanarrowhead ordot, whentheyendon
adimensionline [seeFig.10,illustration(a)]
(b) svithadotl Smmminimumdiameter,whenthey
end within outlines of an object [see Fig. 10, illustra
tion (b)]
(c) withanarrowhead,whentheyendontheoutling
ofanobject[seeFig.10,illustration(c)]
(d) withoutaterminatorforadatumtarget

2.9.3.2 Leaderlines

(a) shouldnotcross

(b) shouldnotbeexcessivelylong

(c) shallnotbeparalleltoadjacentdimension,exten-
sion,orsectionlines

(d) shallnotbedrawnatsmallanglestoterminatin
surfaces

(e) shallnotbeverticalorhorizontal

1%

S

D

2.10 Cutting-Planeand Viewing-PlaneLines

Cutting-plane and viewing-plane lines are used o
indicatethelocationofcuttingplanesforsectionalviewp
andtheviewingpositionforremovedviews(seeFigs. ]
and?2).Cutting-planeand viewing-planelinesshallH

[¢)

bers on thedrawing (see Figs- tand 2y Ateadertine
should be a straight inclined line, except for a short
horizontalportionextendingtothecenteroftheheight
ofthefirstorlastletterordigitofthenote.Leaderlines
may consistofoneormorelinesegments(seeFig.10).
Leaders may be drawn with ahiddenline style when
pointingtoahiddensurface. Thehorizontal portionof
the leader shall not underline the note, and may be
omitted entirely.

Averticallinemaybeused attheend of theleader
to group information. When the vertical line is used,

UldwiIltusStldaliuyv UlLlCally UITUICUIrdvvil 15. LTITICTITUSUL
thelinesareat90 deg,and terminated by arrowheads
toindicatethedirectionofsightforviewing(seeFig.2
and ASME Y14.3M). Three forms of cutting-planeand
viewing-planelinesareasfollows:

(a) evenlyspaceddashes[seeFig.1(line9)].

(b) alternatinglongdashesandpairsofshortdashes.
Thelongdashesmayvaryinlength,dependingonthe
sizeofthedrawing[seeFig.1(line10)].

(c) Figurel(linell),sameaslines9and 10,except
thedashesbetweenlineendsareomitted.
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Fig.8 ArrowheadPlacementonDimensionLines

@) (b)

Fig.9 SpecialApplications6fExtensionLines

| ‘ %

Fig.10 TerminationofLeaders

(b)

To Dimension Within Outline To Outline

(@) (b) (©
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2.11 BreakLine

Break lines are used when complete views are not
required. Thetwoformsofbreaklinesare

(a) freehandline[seeFig.1(line12)andFig.2]

(b) longlinesjoined by zigzags [see Fig. 1 (line 13)
andFig.11,illustration (a)]

2.12 PhantomLine

Phantomlinesareused toindicate

4 LETTERING

ForclaritywithinthisStandard,letteringmeansboth
lettersandnumerals.Paragraphs4.1lthrough4.6identify
thetypeandstyleoflettering foruseondrawings.

4.1 LetteringType

Letteringshouldbesinglestrokegothic,opaque,and
well spaced characters as shown in Figs. 13 and 14.
Whenadditionsorrevisionsaremadetoadrawing the

(a) altdrnatepositionsof movingparts(seeFig.2)

(b) refgrenceparts[seeFig.11,illustration(a)]

(c) reppateddetail[seeFig.11illustrations(b)and(c)]

(d) fillgtedandroundedcorners[seeFig.11,illustra-
tion(d)]

(e) areference planebetween adjacent orthographic
views

Phantomlinesconsistoflonglinesseparatedbypairs
of short dashes. Phantom lines should start and end
withlonglineswhichmayvaryinlengthdependingon
thesizeofthedrawing[seeFig.1(line14)].

2.13 StitghLine

Stitchlinesareusedforindicatingasewingor
stitching process[seeFig.1(lines15and 16)]. Thetwo
formsofstitchlinesareasfollows:

(a) shortdashesandspacesofequallengths

(b) dotsapproximately0.3mmdiameter,and3mm
apart

2.14 ChajinLine

Chainljnesareused toindicateasurface orsurfacé
zonerecejivingadditional treatmentor consideration
withinlinjitsspecifiedonthedrawing(seeFig.2). They
mayalsoheusedtoindicatethelocationofaprejected
tolerancefoneasdefinedinASMEY14.5M.Chainlines
consistofplternatinglinesandshorfdashes[seeFig.1
(line17)].

3 ARRQWHEADS

Arrowheadsareusedteterminatedimension,leader,
and cuttifng and viéwing plane lines (see paras.2.9.1,
2.9.3,and?.10). ArteWwheadlengthandwidthshouldbe
aratioofapproximately3:1.Thewidthofthearrowhead
should bg¢ proportionate to the thickness of the lines

originalstyleofletteringshallbemaintained.

4.2 LetterStyle

Eitherinclined orverticalletteringis permissibl
Only onestyle of lettering shall be used throughout 3
drawing.Thepreferredslopefortheinclinedcharactey
isapproximately68degfromthehorizontal(seeFig.13)

®

7))

4.3 Letters— Upperand LowerCase

Upper case letters shiallbe used for all lettering on
drawingsunlesslower caselettersarerequired (s
Figs.13and 14).

¢}

4.4 LetterHeight

Theminimumletterheightsforvarioussizedrawing
areshowhinTableslandI-1.

[€)]

4.5\ Letter Spacing

Lettersinwordsshouldbespacedsothebackgroundl
areasbetweenthelettersareapproximately equal,and
words are clearly separated. The space between twlo
numeralshavingadecimalpointbetweenthemistobg
aminimumoftwo-thirdstheheightofthelettering.The
verticalspacebetweenlinesofletteringshallbenomorsg
thantheheightofthelettering,ornolessthanhalfthe
heightofthelettering.

4.6 Legibility

Theletteringheights spacing,andproportionsinFig
13and14,andalsoTablel, normallyprovideacceptablg
reproduction. Whenapplyingletteringmanually,orly
typewriter, or CAD equipment which utilizes heights,
spacing,orproportionsotherthanthoserecommended,
theletteringisacceptablewhentheminimumlegibilify
andreproductionrequirementsoftheacceptedindustfy
ormilitary reproduction specifications are met. Thete-

1°2]

used.Asinglestyleofarrowheadshallbeusedthrough-
outthedrawing(seeFig.12).

fore,thebasicrequirementforletteringonadrawingis
toproducefullylegiblecopies.
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Fig. 11 Phantom Line Applications
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rder of preference 1st 2nd 3rd 4th

Fig.13 Inclined Letters

ABCDEFGHIJKLMNOP
QRSTUVWXYZ&
1234567890 ()

Optional

M_‘‘_—abCdefgﬁijklmnopqrsz‘uvwxyzJ

2/3 Height of general
Height of general drawing lettering

arawing 1etterng

10
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