ASME Y14.3-2012

[Revision of ASME Y14.3-2003 (R2008)

and Consolidation of ASME Y14.4M-1989 (R2009)]

Orthographic
and Pictorial
Views

Engineering Drawing and Related
Documentation Practices

AN AMERICAN NATIONAL STANDARD

%XQ The American Society of

® Mechanical Engineers


https://asmenormdoc.com/api2/?name=ASME Y14.3 2012.pdf

ASME Y14.3

ADOPTION NOTICE

ASME Y14.3, “Orthographic and Pictorial Views,” was adopted on 28 January 2013 for use by the Department of
Defense (DoD). Proposed changes by DoD activities must be submitted to the DoD Adopting Activity: Commander,

Uus. A

usarmy.pjcatinny.ardec.list.ardec-stdzn-branch@mail.mil. Copies of this document may be purchased from

America
http:/ /w|

ReV

QQdr2Z

NO|

L < O

DPEC—ATIN—RBAR-QES-E—Picatinny—Arsenal—NJ—07806-5000—or—emailed
h Society of Mechanical Engineers, Two Park Avenue, New York, New York, United States, 10
Ww.asme.org.

todians: Adopting Activity:
rmy — AR Army — AR

ir Force — 16
\ — DH

iew Activities:

rmy — AV, CR, M], PT, TE, TM
avy — AS, CG, CH, MC, NP

ir Force — 04, 13, 99

LA — IS

SD — SE

ther — CM, MP, DC2, NS

TE: The activities listed above were interésted in this document as of the date
f this document. Since organizations and\résponsibilities can change, you should
erify the currency of the information.above using the ASSIST Online database
https:/ /assist.dla.mil.

AREA DI

to

The
D16.

avy — SA (Project DRPR-2013-p06)

RPR



https://asmenormdoc.com/api2/?name=ASME Y14.3 2012.pdf

ASME Y14.3-2012

[Revision of ASME Y14.3-2003 (R2008)
and Consolidation of ASME Y14.4M-1989 (R2009)]

Orthographic
and Pictorial
Views

Engineering Drawing and Related
Documentation-Practices

AN AMERICAN NATIONAL STANDARD

%z@ The American Society of

® Mechanical Enginﬂﬂrs Two Park Avenue - New York, NY « 10016 USA



https://asmenormdoc.com/api2/?name=ASME Y14.3 2012.pdf

Date of Issuance: August 30, 2013

This Standard will be revised when the Society approves the issuance of a new edition. There will be no written inter-

pretations

of the requirements of this Standard issued to this edition.

Periodically certain actions of the ASME Y14 Committee may be published as Cases. Cases are published on the
ASME Web site under the Committee Pages at http://cstools.asme.org/ as they are published.

Errata to ¢

tions to irfcorrectly published items, or to correct typographical or grammatical errors in codes and standards,
errata shalll be used on the date posted.

The Cominittee Pages can be found at http:/ /cstools.asme.org/. There is an option available to automatically re¢

odes and standards may be posted on the ASME Web site under the Committee Pages to provide|cprrec-

Such

ceive

an e-mail hotification when errata are posted to a particular code or standard. This option can be.found on the ajppro-

priate Commmittee Page after selecting “Errata” in the “Publication Information” section.

This code or standard was developed under procedures accredited”as meeting the criteria for American National Standard

Standards (
have had a

an opportupity for additional public input from industry, academia, regulatory agencies, and the public-at-large.

ASME d
ASME d

document, ind does not undertake to insure anyone utilizing a standard against liability for infringement of any applicable letters
nor assumep any such liability. Users of a code or standard are expressly advised that determination of the validity of any such patent

and the risK

Participaltion by federal agency representdtive(s) or person(s) affiliated with industry is not to be interpreted as government or in|

endorsemef

ASME is the registered trademark of The American Society of Mechanical Engineers.

s. The

ommittee that approved the code or standard was balanced to assure that individuals from competent and concerned infterests
opportunity to participate. The proposed code or standard was made available for public review and comment that prpvides

es not “approve,” “rate,” or “endorse” any item,construction, proprietary device, or activity.
es not take any position with respect to the Yalidity of any patent rights asserted in connection with any items mentioned|
of infringement of such rights, is efitirely their own responsibility.

t of this code or standard.

No part of this document may be reproduced in any form,
in an electronic retrieval system or otherwise,
without the prior written permission of the publisher.

The American Society of Mechanical Engineers
Two Park Avenue, New York, NY 10016-5990

Copyright © 2013 by
THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS
All rights reserved
Printed in U.S.A.

in this

patent,
rights,

dustry


https://asmenormdoc.com/api2/?name=ASME Y14.3 2012.pdf

CONTENTS

FOTEWOI .ottt
CommMUttEe ROSET ....vivieiiiic s
Correspondence With the Y14 COMMUITIEE .......cooviviiiiiiiiiiiicce e
1 GENEIAL...........oiviiiiiicic e
2 REfEIENCES ... e D
3 Terms and Definitions ...
4 Pictorial View Creation ..................ccocooooiiiiic e e
5 Orthographic View Creation...............ccccceiinnininiricccinneeeccenrsseeeeeenesesze e e e
6 Principal Orthographic VIeWs .................cccoooiiiicee e
7 Drawings With Orthographic VIews ..............cccocoveiineinneeeeeeee e e e e
8 Section Views in Orthographic Projection................c..ccooo S0
9 SAVEd VIBWS ... e s
10 Conventional Representation ... S
11 Exploded Pictorial AsSembly VIEWS ..o slen Bt e
12 Pictorial Views as Illustrations...................ccc.ocoo e e
Figures

4-1 Kinds of Projection ... ol
4-2 Isometric Projection.........coeuiiiiiiiiiiiii e
4-3 Dimetric Projection ... 8T s e
4-4 Trimetric Projection ... | e
4-5 Choice of AXONOMELTIC VIEW . 47 i e
4-6 ODbLiqUE Projection ........c.cuiiomee i e
4-7 Oblique Projections and Effect of Foreshortening .............cccccoovvicniinniicnicnicnccnccnece o
4-8 One-Point Perspectivel.. . e e
4-9 TWO-Point PerspectiVel......coriiiiiiiiiiicicie e e
4-10 Three-Point PersPeative...........ovuiiiiiiiieicce s s
4-11 Location of Point/of Sight in Perspective ...
4-12 Pictorial View Coordinate SYyStem..........cccccvviiiiiiiiiiiiiniiiiicc s e
5-1 Orthographic Projections to Form Orthographic VIEWS..........ccccoeviviiiiiniiicccfo
5-2 Spaceand Orthographic Arrangement of Views (Third-Angle Projection)...........cccocovvvnennnncfonns
5-3 Spaeesand Orthographic Arrangement of Views (First-Angle Projection)...........cccoovevveennneifos
5-4 Third-Angle Projection Standard Arrangement of the Six Principal Orthographic Views ...........|......
5-5 First-Angle Projection Standard Arrangement of the Six Principal Orthographic Views ............|......
5-6 Arrow Method — Principal VIEWS........cccoviiiiiiniicicc s
5-7 ALLUVV PlUtlUlti\Jl L e N e
5-8 Projection SYMDOL ..o s
6-1 ReMOVEA VIEW ...t
6-2 Arrow Method — Removed VIEW ...
6-3 ROtated VIBW ...t
6-4 Arrow Method — Rotated VIEW ..o
6-5 ROtATION ATTOW ..ottt e
6-6 Removed View When Multiple Drawing Graphic Sheets Are Used. .........cccccoovviiiiniiiniicciniccinen

iii


https://asmenormdoc.com/api2/?name=ASME Y14.3 2012.pdf

7-2
7-3
7-4
7-5

7-7
7-8

7-10

Drawings With One VIEW...........cooviiiiiiiice e 25

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

8-8
8-9
8-10
8-11
8-12
8-13
8-14
8-15
8-16
8-17
8-18
9-1
9-2

9-4
9-5
9-6
9-7

10-1
10-2
10-3
10-4
10-5
10-6
10-7
10-8
10-9
10-10

10-11

10-12
10-13
10-14
10-15
10-16
10-17
10-18
10-19

Drawings With TWO VIEWS.......ccccuiuiiiiiiiiiiiiccccii s 25
Drawing With Three Orthographic VIEWS...........cccouiiiiiiiiiniiicccc s 26
Drawing With Three Orthographic Views of a Stamping ............cccoevieeininniicnniccnccccccceee 26
Front View and Partial AUXiliary VIEWS........ccoceuiiiiiiiiiiiiicicc s 27
Partial AUXIHATY VIEW .....c.oiiiiiieiicic e s 27
Partial Auxiliary, Partial Front, and Right-Side VIEWS...........cccooviiiiiiniiiccc 28
Partial Primary and Secondary Auxiliary VIEWS ..........ccccooiiiiiiniiiiniiiiiccces 28
DIEtA] ..o 29
Phantom Lines for Related Parts ..o 29
SECtION LININE....cviviviiiiicicicicee e e 32
Zone Referencing for Removed SECHONS ...........ccceucueiriririniiiiiiernccceee e e e fe e 32
Full Section, Cutting Plane Omitted ..........ccccooveiniiniiiiiiiicccncceccceece 0 e 33
Half Section, Cutting Plane Omitted ..........cccocoooevrimiiicniicccceececcsceen e 33
Identifying SECHONS........c.oviuririiieiicic e A e e 34
Arrow Method — Identifying Sections ...........ccccovoeeiiciiiicciiiccceceeee b S 35
Bent and Offset Cutting Planes............cccooveieiiieiniiniicecccececeene o 35
FUll SECHON ..vviiiiiic g en e 36
Half Section, Assembly ..........ccccccoviiiiinnniiiiceeccceeeeeee e 36
Omission of Visible LiNesS ..........cccocovvviiiiiniiiniiicieccceeee e Moo 37
Omission of Hidden LINes ........cccooviiiiiieinniniiicceerrreccceeree 5 it 37
Constructed Offset SECtion VIEW ..........cccccvvniniiccicicnnnniic eS| 38
ALIgNed SECHON .......cvviiiiciicc b e s 38
RemoOved SECHION ......coviiiiiiiiic s e 39
Removed Sections on Center Lines..........cccovviiiiitie Sl e 39
Revolved SeCtioNS..........cciiiiiiiiiiiica B e 40
Broken-Out Sections..........cccvvviiiiiiiiiiie N e 40
AUXIIary SECiONS.......cooviiiiiiiiiciii A e 40
Model....coiiiiic 2 L e 43
Model and Drawing Graphic Sheet .........55 e 44
Design Model With Offset SECHOMN ... -5k vviiieicicicicieicccceerr e e 45
Design Model Cutting Plane......... .o\ s 46
Design Model With Cutting-PlaheIntersection Lines ShOWN ........cccococeviinniirnniiccncccece e 47
Axonometric Views, Coordinate’System Shown, Section View Rotated............cccocoeiievinnnnc o 48
Drawing Graphic Sheet, Cutting-Plane Intersection Lines ShOWN ..........cooeveveiiiicinccicnecn 49
Section View in the Same Orientation as the View Containing the Cutting Plane........................}...... 50
Line Precedence ... 5 e 52
Use of Hidden Lifiesdn Pictorial ........cooovieiiiiiiiiiiiiiiicceeee e 53
Rotated Featur€s f0 Show True Shape..........cccooviiiiiiiiiiiiicccceeccee e 53
Sl INtETSECLIONS. ...t e 54
Large INFEESECHIONS .....ovoviviiiiiiicetcccc s e 54
Conventional Representation, Filleted and Rounded Corners.............ccccoccuevnniniicccnnnnncncecnfeveene 55
Conventional Representations, Fillets, Rounds, and Runouts............c.ccccocevvnnniiccnnnnnnefoeene 55
Fillets and ROUNAS............ccoiiiiiiiiiiiiiii s e 56
Conventional Representation, Breaks in Elongated Features ............ccccoovviiiiiinnnncnce o 57
Break LINES ....c.coiiiiiiiiiiiiici e 58
Section Throt 1gh 2T Y= UUPR 58
Conventional Representation of Ribs ...........ccccoiiiiiiiiiiiiiiic e 59
True Geometry Through Ribs ... 59
Section ACTOSS RiIDS.......cocuiiiiiiiiiiiiiic e 60
Section Views and Section LINiNg .........ccccoeiiiiiiiiiiiiiiccc s 60
Section Through ASSEMDIY ........c.cocuiiiiiiiic s 61
Section Through Shafts, Keys, Bolts, Nuts, and Like Items...........cccccooiviuiiiiiininiiiiiniiiiiccee 61
SPOKES TN SECHON ...t 62
Rotated FEAtUTES ..ot 62

iv


https://asmenormdoc.com/api2/?name=ASME Y14.3 2012.pdf

10-20 Conventional Representation of Rotated FEatures..........ccoviiiueicieirnininicciciceerneccceeeeeseseseeeienes 63

10-21 INterseCtioNS I SECHION ......cveuiiiiiiciieeeee ettt 63
10-22 TNtETSECIONS. ... s 64
11-1 Comparison of Standard Section With Exploded Assembly ...........cccccoormeiiiriiiiininiicninicecccccnes 65
Nonmandatory Appendices

A SPACE GEOMIBLTY ...eetiiiee ettt 67
B Space Analysis and APPLCAtIONS .........cccuiviuriiiiieiice s 72
C TITUSEIAIONS ...ttt 78
INEX e 83



https://asmenormdoc.com/api2/?name=ASME Y14.3 2012.pdf

FOREWORD

This issue is a revision of ASME Y14.3-2003, formerly titled “Multiview and Sectional View Drawings.” This revi-
sion of ASME Y14.3 was initiated in response to industry and DoD requests that international practices and computer
aided design (CAD) capabilities be accommodated. The work on this revision of the standard began in April 2009
in a virtual meeting of the ASME Y14 Subcommittee 3 (SC3). Work moved forward with a focus on adding practices
relevant to CAD utilization.
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ng the April ZU09 meeting, the chairman of SC3, B. A. Wilson, and the chairman of SC%, J. D. Keith,
\s regarding the possible merge of content from ASME Y14.3 and Y14.4 to locate orthographic and, pid
irements in one standard. A new scope and charter of SC3 was drafted to cover the combined-¢conten|
mitted to the ASME Y14 committee for approval. Approval was given and members of SC4weré com
ASME Y14.3 was given a new title of “Orthographic and Pictorial Views.”

t meeting of the combined subcommittees was held in April, 2010. During 2010, the chaizman of SC3 |
vith N. H. Smith, chairman of SC41, to determine if view-specific content in ASME Y1441 should be 1
E Y14.3. The cooperative efforts between SC3 and SC41 resulted in movement of vi€w-specific content
.41 into ASME Y14.3.

'14.3 now includes requirements for orthographic and pictorial views, whethetproduct definition is a
y 2D drawing only, model only, or both. Generally, view requirements are:applicable regardless of me
but there are some specific requirements limited in applicability based,or’view creation method.
yision of ASME Y14.3 continues a transition to standardize view{réquirements that are compatible
hbilities and common industry practices. The inclusion of CAD‘specific requirements was initiated
ent of ASME Y14.3-2003 as well as in the development of ASME Y14.41-2003. It is expected that
e requirements in ASME Y14.3 will continue to move towards one set of requirements that are co
lless of view creation method. At this time, there are practices that are limited to constructed views
sed views. It is anticipated that future revisions of this Standard will continue to expand coverage of
bnts for CAD-created views with the constructed, view conventions potentially being removed when|
er a need for them.

ant revisions include the following;:

Fganizing to include and advance the conteént of ASME Y14.3-2003, ASME Y14.4-1989(R2004), and ap,
paragraphs and figures from ASME Y14.41-2012

King view requirements based on CAD jpractices and capabilities more prevalent throughout the stan
ng as such, requirements applicable to only constructed views , and excluding from constructed view
hewer practices when applicableionly to CAD-created views

btandard, anything identified as’a requirement is mandatory. Compliance with requirements is not op

or other items identified”as practices are typical but are not required, except where those practic
as requirements or/specified as practices to be used.

cessful revision ef\this Standard is attributed to the commitment of the committee members and the
ir sponsoring egmpanies. The commitment of their time and contributed expertise are gratefully ack
. Keith, former chairman of ASME Y14 SC4, worked alongside with the SC3 chairman to keep the wq
hnd ensure\that it was technically correct. N.H. Smith, chairman of ASME Y14 SC41, worked closely
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tweery SC3 and SC41 to ensure the technical intent of the Y14.41 material was correctly merged into
e areated the figures for this and the previous edition of ASME Y14.3. ].B. Burleigh, R.G. Campbel

hairman™o transition technical content from ASME Y14.41 to ASME Y14.3. L.F. Irwin served as a tec}mical

14.3.
RR.

Cruz, J.I. Miles, and A. Watts served as section leaders, each of whom worked to develop the first draft of one or more

of the Sections.
It is our intention for future revisions of this Standard to continue moving us forward towards defining common

practices that are applicable regardless of view creation methods. Interested parties are invited to contact ASME for

involvement in future development efforts.
Suggestions for improvement of this Standard are welcome. They should be addressed to The American Society of

Mechanical Engineers; Attn: Secretary, Y14 Standards Committee; Two Park Avenue; New York, NY 10016-5990.
This Standard was approved as an American National Standard on November 30, 2012.
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CORRESPONDENCE WITH THE Y14 COMMITTEE

General. ASME Standards are developed and maintained with the intent to represent the consensus of concerned
interests. As such, users of this Standard may interact with the Committee by proposing revisions, and attending
Committee meetings. Correspondence should be addressed to:

Secretary, Y14 Standards Committee

The American Society of Mechanical Engineers
Two Park Avenue

New York, NY 10016-5990

http:/ /go.asme.org/Inquiry

Prdposing Revisions. Revisions are made periodically to the Standard to incorporate changes which appgar neces-
sary ¢r desirable, as demonstrated by the experience gained from the application ofitlferStandard. Appreved revi-
sions|will be published periodically.

Th¢ Committee welcomes proposals for revisions to this Standard. Such proposals-should be as specific ag possible,
citing the paragraph number(s), the proposed wording, and a detailed description of the reasons for thq proposal
inclugling any pertinent documentation.

Prdposing a Case. Cases may be issued for the purpose of providing alternative rules when justified, [to permit
early|implementation of an approved revision when the need is urgent, 6r to provide rules not covered bly existing
provisions. Cases are effective immediately upon ASME approval and shall be posted on the ASME Comnjittee Web
page.

Reqjuests for Cases shall provide a Statement of Need and Background Information. The request should identify
the Standard, the paragraph, figure or table number(s), and be written as a Question and Reply in the sagne format
as ex]sting Cases. Requests for Cases should also indicate-the applicable edition(s) of the Standard to whidh the pro-
posed Case applies.

Attending Committee Meetings. The Y14 Standards Committee regularly holds meetings or telephome confer-
enced, which are open to the public. Persons wishing to attend any meeting or telephone conference should con-
tact the Secretary of the Y14 Standards Comfnittee or check our web site at http://cstools.asme.org/cpconnect/
CominitteePages.cfm?Committee=C64000000:
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ASME Y14.3-2012

ORTHOGRAPHIC AND PICTORIAL VIEWS

1 GENERAL
1.1 | Scope

This Standard establishes the requirements for creat-
ing drthographic, and pictorial views on engineering
draw]ng graphic sheets and in models. View require-
ment$ are generally the same regardless of how they are
created. Specific requirements that are applicable only
to conpstructed or to saved views are defined throughout
the standard.

Th¢ topics covered include the multiview system of
draw]ng, selection, and arrangement of orthographic
views, auxiliary views, section views, details, pictorial
view§, conventional representation of features with
some| practices applicable only to constructed views,
practjces applicable to saved views on drawing graphic
sheetp, and practices applicable only to saved views in
moddls.

Th¢ methods for constructing orthographic and-pic-
torial| views are beyond the scope of this Standard.
Spacg geometry and space analysis and applications are
inclugled in the appendices for informatiogal purposes.

1.2 [ ASME Y14 Series Conventions

The¢ following conventions ifi paras. 1.2.1 through
1.2.1( are used in this and ¢ther ASME Y14 series of
standiards.

1.2{1 Mandatory,
Optional Words

(a) | The words-¢shall” and “will” establish a manda-
tory fequirenyent.

(b)| The-words “should” and “may” establish a rec-
ommended practice.

Nonmandatory, Guidance, and

(a) Reference to other ASME Y14 series of [standards
in the text without a date following thé standaid identity
indicates that the issue of the standatdhas identified in the
references section shall be used to méet the reqpiirement.

(b) Reference to other ASME Y14 series of standards
in the text with a date folowing the standarfl identity
indicates that only that.sstie of the standargl shall be
used to meet the requirément.

1.2.3 Invocation of Referenced Standards.| The fol-
lowing examples define the invocation of a| standard
when specified in the references section and eferenced
in the téxt of this Standard:

(a)When a referenced standard is cited ip the text
withyno limitations to a specific subject or pardgraphs(s)
of. the standard, the entire standard is invpked. For
example, “dimensioning and tolerancing shall be in
accordance with ASME Y14.5” is invoking |the com-
plete standard because the subject of the standard is
dimensioning and tolerancing and no specific|subject or
paragraph(s) within the standard are invoked

(b) When a referenced standard is cited i the text
with limitations to a specific subject or paragraph(s) of
the standard, only the paragraph(s) on that|subject is
invoked. For example, “assign part or identifying num-
bers in accordance with ASME Y14.100” is onply invok-
ing the paragraph(s) on Part or Identifying |Numbers
because the subject of the standard is engineerjing draw-
ing practices and part and identifying numbers is a spe-
cific subject within the standard.

(c) When a referenced standard is cited ip the text
without an invoking statement, such as “in afcordance
with,” the standard is for guidance only. For| example,
“for gaging principles see ASME Y14.43” i only for
guidance, and no portion of the standard is inyoked.

Tl 1 s - 177 44 1 Jr 4L £ 17

(C) 1ITIT VWUIUS L)’Pl\_al, c;\aulylc, TUL ITITITIICT,
or the Latin abbreviation “e.g.,” indicate suggestions
given for guidance only.

(d) The word “or” used in conjunction with a manda-
tory requirement or a recommended practice indicates
that there are two or more options for complying with
the stated requirement or practice.

7

1.2.2 Cross-Reference of Standards. Cross-reference
of standards in text with or without a date following the
standard identity shall be interpreted as follows:

1.2.4 Parentheses Following a Definition. When a
definition is followed by a standard referenced in paren-
theses, the standard referenced in parentheses is the
source for the definition.

1.2.5 Notes. Notes depicted in this Standard in all
uppercase letters are intended to reflect actual drawing
entries. Notes depicted in initial uppercase or lowercase
letters are to be considered supporting data to the con-
tents of this Standard and are not intended for literal
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entry on drawings. A statement requiring the addition
of a note with the qualifier “such as” is a requirement to
add a note and the content of the text is allowed to vary
to suit the application.

1.2.6 Acronyms and Abbreviations. Acronyms and
abbreviations are spelled out the first time it is used in
this Standard, followed by the acronym or abbreviation
in parentheses. The acronym is used thereafter through-
out the text.

ASME Y14.41  Digital Product Definition Data
Practices
ASME Y14.100  Engineering Drawing Practices
All other ASME Y14 standards are considered
specialty types of standards and contain additional
requirements or make exceptions to the basic stand-
ards as required to support a process or type of

drawing.

1.2.7 Jnits. The International System of Units (SI)
is featurefd in this Standard. It should be understood
that U.S. ustomary units could equally have been used
without pirejudice to the principles established.

1.2.8 Fjgures. The figures in this Standard are
intended pnly as illustrations to aid the user in under-
standing [the practices described in the text. In some
cases, figyres show a level of detail as needed for empha-
sis. In othfr cases, figures are incomplete by intent so as
to illustrdte a concept or facet thereof. The absence of
figure(s) has no bearing on the applicability of the stated
requiremgnts or practice. To comply with the require-
ments of fthis Standard, actual data sets shall meet the
content rpquirements set forth in the text. To assist
the user ¢f this Standard, a listing of the paragraph(s)
that refer|to an illustration appears in the lower right-
hand corher of each figure. This listing may not be
all-inclusive. The absence of a listing is not a reason to
assume inapplicability. Most figures are illustrations ‘6f
models i a three-dimensional environment. Figtires
illustrating drawings in digital format have a border
included.[When the letter “h” is used in figures for letter
heights of for symbol proportions, select.the applicable
letter height in accordance with ASME {Y14:2.

1.2.9 Brecedence of Standatds. The following
are Y14 sfandards that are basic/engineering drawing
standardd:

1.2.10 Unless Otherwise Specified (UOS).| The
phrase “unless otherwise specified” or UQS\is|used
to indicate a default requirement. The phrase is| used
when the default is a generally applied requir¢dment
and exception may be provided by amother docyment
or requirement.

1.3  Symbols for Surface Texture and Welding

Symbols for surface texfure, welds, and other require-
ments shall reflect their respective standards. Seg Fig.
C-5-1.

2 REFERENCES

The following revisions of American National
Standards form a part of this Standard to the gxtent
specified herein except when a different revisjon is
specified in the text. When no specific date is poted
in the text, the following revisions apply but a|more
recent revision may be used provided there is nq con-
flict with the text of this Standard. In the evenf of a
conflict between the text of this Standard and the [refer-
ences cited herein, the text of this Standard shal| take
precedence:

ASME Y14.1M-2005, Metric Drawing Sheet Siz¢ and
Format

ASME Y14.1-2005, Drawing Sheet Size and Forma

ASME Y14.2-2008, Line Conventions and Lettering

ASME Y14.5-2009, Dimensioning and Tolerancing

ASME Y14.6-2001, Screw Thread Representation

ASME Y14.8-2009, Castings and Forgings

ASME Y14.41-2012, Digital Product Definition Data
Practices

Publisher: The American Society of Mechanical Engfneers
(ASME), Two Park Avenue, New York, NY 10016{5990;

ASME Y1#.1 Decimal Inch Drawing Sheet Size and
Format

ASME Y1#.1M  (Metric Drawing Sheet Size and Format

ASME Y1¢.2 Line Conventions and Lettering

ASME Y1¢.3 Orthographic and Pictorial Views

ASME Yl 1.5 Dill T lDiUl lil 15 dl ld TU}CL dl l\.il 16

ASME Y14.24  Types and Applications of Engineering
Drawings

ASME Y14.34  Associated Lists

ASME Y14.35M Revision of Engineering Drawings
and Associated Documents

ASME Y14.36M Surface Texture Symbols

ASME Y14.38  Abbreviations and Acronyms for Use

on Drawings and Related Documents

ASME Order Department: 22 Law Drive, P.O. Box
2900, Fairfield, NJ 07007-2900 (www.asme.org)

ISO 128-30, Technical drawings — General principles of
presentation — Part 30: Basic conventions for views.

Publisher:International OrganizationforStandardization
(ISO) Central Secretariat 1, ch. de la Voie-Creuse, Case
postale 56, CH-1211 Geneve 20, Switzerland /Suisse
(www.iso.org)
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3 TERMS AND DEFINITIONS

The following terms are defined as their use applies
in this Standard.

3.1 Adjacent Views

adjacent views: two adjoining orthographic views aligned
by projectors.

3.2 _Constructed View

3.11 True Geometry View

true geometry view: a view that shows the actual shape
description whether parallel or not parallel to the
viewing plane; when it is a section view, it shows the
actual shape cut by the cutting plane and background
features.

3.12 True Shape View

true shape view: when the viewed shape is parallel to the

constifucted view: a view that is created by hand or with
compjuter software without being dependent on a
modgl.

3.3 | Design Model

design} model: the portion of the data set that contains
modgl geometry and supplemental geometry (see ASME
Y14.41).

3.4 | Drawing View

drawipg view: orthographic or pictorial views shown on
a draing graphic sheet. A drawing view may be con-
strucfed or it may be a saved view generated from a
modg]l.

3.5 [ Model

modelt a combination of design model, annotation, and
attributes that describes a product (see ASME Y14.41):

3.6 | Projector

projedor: a line either theoretical or real,,'éxtending
betwgen a point on an object to a viewing plane or
extending between points on adjacent-wiews.

3.7 | Related Views

relateff views: two views thatyate adjacent to the same
intermediate view.

3.8 [ Saved View

saved [view: a stored and retrievable specific orientation
and 4 magnifi€ation factor of a model or design model
and rhaybea view within a model or a view generated
from fhe;model and placed in a drawing graphic sheet.

viewing plane.

4 PICTORIAL VIEW CREATION

This Section provides requirements for pictdrial views
used in a drawing graphic sheet'when those [views are
constructed or generated from the models or design mod-
els defined by ASME Y14.241Alternatively, pictorial view
requirements are explained in terms related t¢ drawing
(view construction) practices such as projectior] lines and
viewing planes. Unless otherwise specified, th¢ resulting
view requirerients apply equally to constructed views
and views-generated from models and design 1nodels.

4.1 <~Pictorial Views

K'pictorial view is the figure outlined upon|the view-
ing plane by lines of projection extending fronm an object
when that object may be at angles other thajn parallel
to the viewing plane. The projection lines may be per-
pendicular to the viewing plane, or may, as i the case
of perspective views, emanate from a viewing point.
Constructed pictorial views generally do not|show the
true shape of all features.

A pictorial view is created using one of the projection
systems specifically delineated in this Standard. This
includes the selection of the method of projgction and
the appropriate specification of parameters fo link to
an associated CAD model to enable reproduction of the
view when requested.

Pictorial view requirements contained in thi§ Standard
apply equally to constructed views and saved views in
drawing graphic sheets unless exception is stated. See
para. 4.2.4. In general, constructed views inclufle the use
of drawing conventions that may not be true geometry.
Conversely, saved views generally contain tfue shape
and true size geometry.

3.9 Section View

section view: a view where material is removed to show
internal features.

3.10 Supplemental Geometry

supplemental geometry: geometric elements included in
product definition data to communicate design require-
ments but not intended to represent a portion of the
manufactured product.

4.2  Types of Pictorial Views

There are three basic types of pictorial views: axono-
metric, oblique, and perspective. These three differ in the
fundamental system of projection, that is, the spatial rela-
tionship between the object, the point of sight, the plane of
projection, and the projectors or lines of sight, which cre-
ate the pictorial view on the plane. Figure 4-1 shows the
projection of each type of pictorial view: axonometric in
illustration (a), oblique in illustration (b), and perspective
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in illustration (c). These examples are third angle projec-
tions in that the plane of projection is placed between the
object and the observer. The views depict width, height,
and depth. Figure 4-1 also shows a front view in each case
for comparison, and illustrates that the axonometric pro-
jection is a special case of orthographic projection.

4.2.1 Axonometric Projection. An axonometric pro-
jection is one in which the projectors are perpendicular
to the plane of projection and parallel to each other. The

two equal angles shall be greater than 0 deg and less
than 45 deg, but not equal to 30 deg because 30 deg is
a special case used for isometric views. Other positions
of the axes may be used provided the proper angles
between the axes are maintained.

4.2.1.3 Trimetric Projection. A trimetric projection
is an axonometric projection in which all three axes of the
object make unequal angles with the plane of projection.
The axes make three different angles with each other

principle urfaces and edges of a cube or other rectan-
gular obj¢ct are all inclined to the plane of projection.
The angl¢s between the principle edges or axes of the
object shdll not measure 90 deg on the viewing plane.
The relatipnship between the three angles shall be such
that the dpparent mutual perpendicularity of the axes
on the obfject is maintained. See Figs. 4-2 through 4-5.
The view|direction should be one that gives the most
informatipn about the object unless other considera-
tions, such as natural position or relation to other objects,
take precgdence. It should be noted that an axonometric
projectior] can be obtained by constructing a secondary
auxiliary yiew in which the desired line of sight appears
as a poin}, or by revolving the object into the desired
position dnd drawing a front view or other principal
view. Axdnometric projection methods are divided into
isometric{dimetric, and trimetric projections.

4.2.1{1 Isometric Projection. An isometric projec-
tion is an pxonometric projection in which the three axes
of the object make equal angles with the plane of pro:
jection. Taken two at a time, the three axes make three
equal anglles of 120 deg on the view (see Fig. 4-2).\linear
dimensiofis along or parallel to any one of the three axes
are to scale in the viewing plane. Linear dimensions, not
along or parallel to an axis, and angulaf dimensions are
not to scale in the viewing plane and cannot be directly
measured in the viewing plane( Height is measured
verticallyfin Fig. 4-2. Typical orientation of an isometric
view plades two of the axes at/30-deg angles with the
horizontal.

4.2.1{2 Dimetrie-Projection. A dimetric projection
is an axohometrid¢rojection in which two axes of the
object mdke equal angles with the plane of projection
and the third,axis makes a different angle with the plane

in the view. See Fig. 4-4. A trimetric view may b¢ con-
structed by using three different scales along.ox pqrallel
to the three axes in the viewing plane. Lineat|dimengions,
not along or parallel to an axis, and angtilar dimerjsions
are not to scale and cannot be directlyymeasured in the
viewing plane. Height is measured, vertically in Fig. 4-4.
Width is measured at 15 deg with the horizontal. Depth
is measured at 30 deg with _the”horizontal. Thes¢ two
unequal angles shall each be-greater than 0 deg and their
sum shall be less than 90'déeg. Other positions of th¢ axes
may be used, provided the proper angles betwegn the
axes are maintainéd relative to the true geometry.

4.2.1.4.Choiceof AxonometricAxes. Axesorienfation
should be.ehosen so as to provide as accurate a descrjption
of the abject as possible. The appearance of distortiop on a
large flat surface may be decreased by increasing the|angle
which that surface makes with the plane of projection. The
true outline of a more important surface may be shown
more clearly by decreasing the angle which that sirface
makes with the plane. In Fig. 4-5, illustration (a) wotild be
preferable to illustration (b) when the horizontal fegtures
are to be shown with less foreshortening. Illustratipn (b)
would be preferable to illustration (a) when more dgtail is
to be shown on the vertical features.

4.2.2 Oblique Projection. An oblique projectfon is
one in which parallel projectors, or lines of sight, make
an angle other than 90 deg with the plane of projection.
Oblique views are typically constructed, but the fqllow-
ing requirements for the resulting view would apply
equally to any generated oblique view unless otherwise
specified. A common practice is to position a principal
surface of the object parallel to the plane of projectjon so
that it and surfaces parallel to it show their true shape.
Two of the principal edges or axes of the object are paral-

of projecttort—Fwo—oftheanglesbetween—theaxesare
equal; the third angle is unequal. See Fig. 4-3. A dimetric
view may be constructed by orienting the object relative
to the viewing plane such that one scale is used along
or parallel to the two equally inclined axes and a dif-
ferent scale along or parallel to the third axis. Linear
dimensions, not along or parallel to an axis, and angular
dimensions are not to scale in the viewing plane and can-
not be directly measured in the viewing plane. Height
is measured vertically in Fig. 4-3. Width and depth are
measured at 15-deg angles with the horizontal. These

tetHtotheptameof projectiorrand makea96=degamgle in
the view. The receding axis may extend in any direction
in the view not parallel to or at right angles with either
one of the first two. See Figs. 4-6 and 4-7. Oblique pro-
jections are divided into cavalier, cabinet, and general
oblique projections. They differ only in the comparative
scales of the two frontal axes and the receding axis.

4.2.2.1 Cavalier Oblique Projection. A cavalier pro-
jection is an oblique projection on which the projectors
are at an angle greater than 0 deg and less than 90 deg
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with the plane of projection. See Fig. 4-6, illustration (a)
and Fig. 4-7, illustration (a). A cavalier view is constructed
by measuring dimensions along or parallel to any one of
the three axes full size or to the same scale. Other linear
dimensions parallel to the plane of projection are also
measured full size or to scale. An angular dimension in a
surface parallel to the plane is measured full size. Other
linear and angular dimensions are not to scale and are
not used. Height and width are measured vertically and
horizontally in Fig. 4-6, illustration (a). Depth is meas-

4.2.3.1 One-Point Perspective Projection. A one-
point perspective projection is one in which the object
is positioned with two of the principle axes of the object
parallel to the plane of projection. The third axis is per-
pendicular to the plane. Width and height are shown
horizontally and vertically in Fig. 4-8. Horizontal
edges or lines that are parallel to the depth axis con-
verge, when extended, to one vanishing point on the
view horizon.

ured parallel to the receding axis. The depth angle shall
be greater than 0 deg and less than 90 deg. Other posi-
tions pf the axes may be used provided the proper angles
betw¢en the axes are maintained.

4.2.2.2 Cabinet Oblique Projection. A cabinet
projegtion is an oblique projection in which the projec-
tors rhake an angle with the plane of projection, which
redudes distance along or parallel to the receding axis to
one half of that for cavalier projection. See Fig. 4-6, illus-
tratioh (b). A cabinet view is constructed by using a scale
for thp receding axis that is one-half the scale for the other
two gxes. Other dimensions are measured in the same
manrjer as on the cavalier view. Width and height are
measfired horizontally and vertically in Fig. 4-6, illustra-
tion (p). Depth is measured parallel to the receding axis.
The depth angle shall be greater than 0 deg and less than
90 deg. Other positions of the axes may be used, provided
the pfoper angles between the axes are maintained.

4.2.2.3 General Oblique Projection. A general
obliqpe projection has a different receding axis scale
than p cavalier or cabinet oblique projectien. The scale
for the receding axis cannot equal one-half-the scale for
the ofher two axes and cannot be equalito them. See Fig.
4-7, illustration (b).

4.2.2.4 Choice of Type of Oblique Projection. The
appedrance of distortion_itn_an oblique view may be
decrepsed by reducing tthe’ scale on the receding axis.
Oblique views are commonly used for objects which have
a serigs of circles, qtityes, or irregular outlines in the same
or parallel plane-siirfaces. The object is positioned with
these|planes gatallel to the plane of projection so that the
circlep and outlines project in true shape. Cylindrical and
conicpl objects should usually be drawn with their major

4.2.3.2 Two-Point Perspective Projection] A two-
point perspective projection is one in which the object
is positioned with one of the principle“axe$ (usually
the vertical axis) parallel to the planeyof projeftion. The
other two axes are inclined to the plane. Height is shown
vertically in Fig. 4-9. Horizontal edges or lines which are
parallel to the depth axis converge, when exfended, to
one vanishing point on_the view horizon. Horizontal
edges or lines which are‘parallel to the width| axis con-
verge, when extended; to a second vanishing point on
the view horizon¢

4.2.3.3 \Three-Point Perspective Projection. A
three-peint perspective projection is one [n which
the ebject is positioned with all three of the|principle
axes,inclined to the plane of projection. See |Fig. 4-10.
Each set of edges or lines parallel to an axis cpnverges,
when extended, to one of three vanishing points for the
view.

4.2.3.4 Location of Plane of Projection and Point
of Sight. A common practice associated yvith con-
structed views is to locate the plane of projectipn to pass
through the front face of a rectangular object|in a one-
point perspective, the front edge of the object{in a two-
point perspective, and the front corner of thq object in
a three-point perspective. Dimensions within|the plane
of projection may then be measured full size dr to scale.
The point of sight should be located so that the cone of
projectors, which has its apex at the point of [sight and
includes the whole object, has an angle at thd apex not
greater than 30 deg. See Fig. 4-11. A larger ahgle adds
to distortion in the perspective view. Best rpsults are
obtained when the point of sight is located cgntrally in
front of the object and is high enough to shop the top
surfaces of the object.

3 s 1 ) 1l = ot | Jictaks
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and facilitate documentation. See Fig. 4-7.

4.2.3 Perspective Projection. A perspective projec-
tion is one in which the projectors are not parallel and
converge from points on the object to the point of sight
located at a finite distance from the plane of projection.
Any set of parallel edges or lines on the object converge,
when extended, to a single vanishing point. Perspective
views are divided into one-point, two-point, and three-
point projections.

4.2.4 Pictorial Views Generated From Models or
Design Models. Pictorial views generated from mod-
els or design models are direct representations of the
geometry. When supplemental geometry is included for
any purpose as part of a model, the model geometry that
represents the product shall be clearly delineated from
any supplemental geometry. See ASME Y14.41. Any
automatically generated view that meets the criteria for
the types of pictorial views described in this Standard
may be used.
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4.3 Dimensioning and Tolerancing of Pictorial
Views

Unless otherwise specified in the drawing graphic
sheet or model, dimensions applied to pictorial views
shall be in accordance with ASME Y14.5, ASME Y14.41,
and other applicable ASME standards.

NOTE: Determination of relationships between pictorial views
can be difficult to achieve and thus it shall be decided whether
the application of dimensions in pictorial views provide

4.4  Shading of Pictorial Views and Line Widths

Pictorial views may be shaded to enhance viewing
ease when shading does not negatively impact legibil-
ity. Lines of variable width may be used to improve the
visualization quality of the view and vary the emphasis
on individual details.

4.5 Pictorial View Coordinate System

There is no default requirement for a standard arrangement

the needed clarity. When in doubt, dimension orthographic
views or ipterrogate the model to establish the dimensional
requirements.

Fig. 4-1 Kinds of Projection

of pictorial views. The coordinate system showing model ori-
entation shall be included in each axonometric view:arigl may
be shown in all pictorial view types. See Fig. 412

Perpendicular to plane
Parallel to each other
(Axonometric)

Perpendicular to plane
4-Parallel to each éther
(Orthographic)

(a) Axonometric

Oblique to plane

Parallel to each other
(Oblique)

Perpendicular to plane
Parallel to each other
(Orthographic)

(b) Oblique

Perpendicular to plane «/

Converge to point of sight
(Perspective)

(Orthographic)

Parallel to each other

(c) Perspective

4.2
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Isometric Projection
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Full scale on all
three axes

(a) Isometric Projection

Approximately 0.8 full scale
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Fig-4-3 Dimetric Projection
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Fig. 4-4 Trimetric Projection

Different scale on
each axis

(shown at 30°)
(shown at 15°)

Angles variable but not equal; sum of these j
angles less then 90°, but neither angle is 0°
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Fig. 4-5 Choice of Axonometric View
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Fig. 4-6 Oblique Projection
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Fig. 4-7 Oblique Projections and Effect of Foreshortening

/\[\
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(b):General - Foreshortened
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Fig. 4-9 Two-Point Perspective
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Fig. 4-11 Location of Point of Sight in Perspective

30°

4234

Fig. 4-12 Pictorial View Coordinate System

| | | " |

NOTE:

1. THIS DRAWING SHALL BEWWSED WITH DATA SET
123-4567 FOR COMPLETE.PRODUCT DEFINITION.

Y
SECTION A

123-4567
I

9.1.2.4 45
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5 ORTHOGRAPHIC VIEW CREATION
5.1

Orthographic projection is a system of drawing com-
posed of images of an object formed by projectors from
the object perpendicular to desired planes of projection.

Orthographic Projection

5.2

An orthographic view is the figure outlined upon the

Orthographic View

of projection. This method of projection used in some
countries is herein described in consideration of the
need to interchange engineering product definition in
international commerce. See Fig. 5-3.

5.4 Orthographic View Relationships

Note that the orthographic views of the object have the
same geometry in both the first- and third-angle projec-
tions, but the placement of the views with respect to one

pl‘Oje _liUll PldIlE by IICalls Uf llle SysSICII Uf Or lilUgI d[)}li(_
projeftion. Orthographic views may be constructed, or
they may be saved views that are automatically gen-
eratedl from models or design models. Orthographic
view |requirements apply equally to constructed and
autorpatically generated views unless exception is
stated. Such a view shows the true shape view of a
surfafe parallel to the projection plane (surface ABCD
with hole in Fig. 5-1). When a surface is not parallel to
the plane, the view of the surface will be foreshortened
(surface BCEF in Fig. 5-1). Surfaces ABCD and BCEF
are s¢en in an orthographic view that is a true geom-
etry yiew.

5.3

Th¢ two internationally recognized systems of projec-
tion are third-angle projection and first-angle projection.
Unleds otherwise stated, this Standard uses the third-
angle| projection system in its illustrations.

Projection Systems

5.3l11 Third-Angle Projection. Third-angle projec-
tion ip the formation of an image or view upona plane
of prgjection placed between the object and-the.observer.
Third-angle projection is the accepted method used in
the Upnited States. See Fig. 5-2.

5.3[2 First-Angle Projection. ( First-angle projection
placep the object between the ebserver and the plane

ays taken
land 5-5.

L1 PR Y £ T S N £1: 2 1
dIOTCT IS OIICT eIt T e VISTOTIT y O THTC S 15— aTv

from the observer’s point of view. See Figs, 54

Method.
ISO prac-
tice refer-
all views.
-30. View

does not
b letter is

5.4.1 Alternate Practice, Reference Arrow
When it is desired to achieve compliance with|
tices, this Standard allows for analternate pra
ence arrows and view letterS™to be used for
These practices are in agréement with ISO 12§
identification for the reference arrow method
include the word VIEW, and the identifyin
placed above the ¥iew. Reference arrows may |be shown
with constructed~or automatically generated pictorial
views and ofthographic views. When the reference arrow
method i 1séd, it shall be used for all views within the
drawingxSee Fig. 5-6. Reference arrow propdrtions are
defined in Fig. 5-7, relative to the letter heigh{ of “other
chatacters” as defined in ASME Y14.2. When |modeling
in’ 3D without drawing graphic sheets, the|reference
arrow method is not used on saved views.

5.5

The projection symbols shown in Figs. 5-p through
5-5 are internationally recognized. They may be used in
drawing graphic sheets to be interchanged infernation-
ally to identify the projection method used in preparing
the document. See Fig. 5-8 for proportional sizps relative
to the letter height of “other characters” as dlefined in
ASME Y14.2 and allowable orientations.

Projection Symbols

13
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Fig. 5-1 Orthographic Projections to Form Orthographic Views
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Fig. 5-2 Space and Orthographic Arrangement of Views (Third-Angle Projection)
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Fig. 5-3 Space and Orthographic Arrangement of Views (First-Angle Projection)
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Fig. 5-4 Third-Angle Projection Standard Arrangement of the Six Principal Orthographic Views
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Fig. 5-6 Arrow Method — Principal Views
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Fig. 5-8 Projection Symbol
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6 PRINCIPAL ORTHOGRAPHIC VIEWS

There are six principal orthographic views, commonly
referred to as: top, front, bottom, right side, left side, and
rear. The standard arrangement of all principal views in
third-angle orthographic projection is shown in Fig. 5-4.
The standard arrangement of all principal views in first-
angle projection is shown in Fig. 5-5. The terms “top,”
“front,” “bottom,” “right side,” “left side,” and “rear”
shall themselves not be used for naming views.

practice, the view identification shall appear below the
view.

When using view letters, they should be used in alpha-
betical order, and the letters I, O, Q, S, X, and Z shall
not be used. When the alphabet is exhausted, additional
views shall be identified by double letters in alphabeti-
cal order, as in AA-AA, AB-AB, AC-AC, etc. Only one
set of alpha characters shall be used per drawing for
naming views of all types without repeating the same
letters on more than one view. Example, for a drawing

6.1 PlJcement and Orientation of Views

The stpndard arrangement of orthographic views
or alterngte positions may be used to conserve space.
Orthographic views, unless removed as described below,
shall be properly oriented to one another based on ortho-
graphic pfojection and whether first- or third-angle pro-
jection is fised. For example, right- or left-side view might
be placed|adjacent to and in alignment with the top view.
The rear yfiew is sometimes placed in alignment with and
to the riglht of the right-side view. The coordinate system
may be uded to indicate view orientation, and to establish
the relatignships between views. When complex features
need to He related in the drawing, and pictorial views
are inadegqjuate, orthographic views, saved views in the
model, or|la design model shall be used.

6.2 Removed Orthographic Views

Under [certain conditions, it may be impractical to
place an ¢rthographic view in its normal aligned posis
tion in a flrawing graphic sheet. In this instance, view=
ing indicqtors are used to indicate from where the'view
was taken, and the view is removed to another loca-
tion on the field of the drawing graphic sheet. See Fig.
6-1. Remgved views are preferably showiron the same
sheet froth where the view is taken. Fhe-temoved view
is identified using the view letters. ThHe removed view
may be dfawn at the same scale-as-the view from which
it is taken|, or it may be drawsiata noted scale. It is also
permissibjle to use a combination of numbers and letters
for remoyed view idenfifiedation as explained in paras.
6.3 and 6.B.1.

When the views/are generated from a model or design
model baged on ASME Y14.41 and there are exceptions
in that sfandard to the principles addressed in this
Standard, requirements from ASME Y14.41 take prec-

consisting of three named views of either thesame or
different types (a section view, a removed view; and a
detail view) the views would be named SECTION A-A,
VIEW B-B, and DETAIL C. See para. 9.2fqr view iflenti-
fication in saved views.

6.3.1 Removed Orthographic = Views Alt¢rnate
Practice. When using the refefence arrow method, a
single reference arrow and-identifier are used. See Fig.
6-2.

6.4

Due to the large size of depicted items and limitgtions
on the height or width of the drawing graphic gheet-
format, an-orthographic view may be rotated Within
the bofindaries of a drawing graphic sheet rathey than
maihtain the orientation and split the view over two or
mote sheets. The angle expressed in degrees and Hirec-
tion of rotation shall be placed beneath the view title.
See Fig. 6-3.

Rotated Orthographic Views

6.4.1 Rotated Orthographic Views Alternate Practice.
When using the reference arrow method, the directjon of
rotation is indicated by an arc and arrow. The angle of
rotation in degrees is noted adjacent to the arc. See Fig.
6-4. Arc and arrow proportions are shown in Fig. 6-p. The
view letter is placed to the left, and the angle expiessed
in degrees is placed to the right of the arc. Charactef sizes
are in accordance with ASME Y14.2.

6.5

Cross-reference zoning may be used to indicafe the
location of an indicated view, and to reference a|view
back to the viewing location. When views are located on
different sheets, the sheet number as well as the z¢ne of

the cross-reference location shall be indicated. Sdl Flg

Cross-Referencing of Views

edence. Among the requirements in ASME Y14.41 is the
specification that a coordinate system may be used to
indicate view orientation for orthographic views.

6.3

To relate the viewing plane or cutting plane to its
removed orthographic view, uppercase letters such as
A, B, C, etc., are placed near each arrowhead. The cor-
responding removed views are identified as VIEW A-A,
VIEW B-B, VIEW C-C, etc. When using conventional

Identifying Removed Orthographic Views

20

6-6. One method of cross-referencing is shown in the fig-
ure. Other methods of cross-referencing may be used.
View identification letters shall not be repeated on more
than one view. Only one set of alpha characters shall be
used per drawing for naming views of all types without
repeating the same letters on more than one view. For
example, for a drawing consisting of three named views
of either the same or different types (a section view, a
removed view, and a detail view) the views would be
named SECTION A-A, VIEW B-B, and DETAIL C.
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Fig.6-1 Removed View

6.2
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Qs
>

Fig. 6-2 Arrow Method — Removed View

SCALE 21

6.3.1
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Fig. 6-3 Rotated View

VIEW A-A
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Fig. 6-4 Arrow Method — Rotated View
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Fig. 6-6 Removed View When Multiple Drawing Graphic Sheets Are Used
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DRAWINGS WITH ORTHOGRAPHIC VIEWS
Purpose of Drawings With Orthographic Views

7
7.1

Orthographic multiview drawings represent the
shape of an object using two or more orthographic
views. These views, together with necessary notes
and dimensions, are sufficient for the part to be fab-
ricated without further information concerning its
shape. Consideration should be given to the choice and
number of views that will completely define the true
shape of {he part.

7.2

The frqnt or primary view of the part is generally
shown in| a natural or assembled position. The mini-
mum nurhber of views necessary to describe the part is
shown. Views are selected to show the fewest hidden
lines and [yet convey maximum clarity.

Choice of Orthographic Views

7.3  Ne

The number of views required to describe a part is
controlled by the complexity of the part. Simple parts
may requfre only a short word description. Others may
require ofie or two views. Three or more views may be
required for complete product definition and to permit
dimensiofing of visible outlines in their true shape as
required by ASME Y14.5.

fessary Views

7.4 Drag

Two adjacent orthographic views are normally .con*
sidered the minimum requirement to describe a.three-
dimensiofal object. However, the third diménsion of
some objects (washers, shafts, bushings, spacers, etc.)
may be specified by a note and the drawing reduced to
a single view. See Fig. 7-1.

wings With One View

7.5 Drd

Many items may be adeqtiately described by show-
ing only {wo orthographic'views. These views shall be
aligned i} any standardyposition that will clearly illus-
trate the dbject. See Fig.7-2.

wings With Two Views

7.6 Dra

The mdjonity of multiview drawings consist of front,

wings With Three Views

7.7

Auxiliary views are used in orthographic projections
to show true shape and relationship of features that are
not parallel to any of the principal planes of projection.
See Figs. 7-5 through 7-8. Projection lines, when shown
in the figures, are not typically part of the drawing.

Auxiliary Views

7.7.1 Primary Auxiliary Views. A primary auxiliary
view is one that is adjacent to and aligned with a princi-
+evr—Prs 0 . . e front,
side, or top adjacent auxiliary views to indicate the
cipal view with which it is aligned. See Fig. 7-8.

7.7.2 Secondary Auxiliary Views. A sécondary aux-
iliary view is one that is adjacent torand aligned with a
primary auxiliary view or with anoether secondary aux-
iliary view. See Fig. 7-8.

7.7.3 Alignment of Auxiliary Views. Auxiliary yiews
are aligned with the Wiews from which they ar¢ pro-
jected. A center line“or projection line may corftinue
between the adjacent views to indicate the alignment.
See Figs. 7-5 through 7-8. Alignment is not requifed in
the case of aremoved view or when using the refdrence
arrow method.

7.8 ““'Partial Views

Partial auxiliary views or partial principal viewg may
show only pertinent features not described by true grojec-
tion in the principal or other views. They are used in }ieu of
complete views to simplify both construction and interpre-
tation of the drawing. See Figs. 7-5 through 7-8.

7.9 Details

In areas where clarification is necessary or to petter
illustrate a complex configuration, a detail is shown on
the drawing graphic sheet to show small features|at an
increased scale and provide additional informatio. See
Fig. 7-9. Details when used in saved views may|be at
an increased magnification but the geometry scalelis the
same as the model.

Figure 7-9 shows a detail. It also shows addifional
information since the fastening device is included.|View
and zone referencing as described in paras. 6.2 anpd 6.5
may be used. The scale of the detail shall be noted

top, and side views arranged in their standard positions.
Any three adjacent views that best suit the shape of the
part may be employed. See Figs. 7-3 and 7-4.

A partial third view may be used when the missing
portion of the incomplete view is adequately described
in other views. See Figs. 7-5 and 7-6. This practice is typi-
cally limited to constructed views and may not be feasi-
ble in views generated from models.

24

7.10 Related Parts

When the relationship between mating parts is
important, the relative position of the detailed part to
the related part may be shown in constructed views by
using phantom lines to outline the related part. Notes
may be added to indicate the functional relationship of
these parts. See Fig. 7-10.
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Fig.7-1 Drawings With One View
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Fig. 7-2 Drawings With Two Views

7.5
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Fig. 7-3 Drawing With Three Orthographic Views
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Fig. 7-4 Drawing With Three Orthographic Views of a Stamping
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Fig. 7-5 Front View and Partial Auxiliary Views
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Fig. 7-6 Partial Auxiliary View
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Fig. 7-7 Partial Auxiliary, Partial Front, and Right-Side Views
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Fig. 7-9 Detail
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SCALE 2:1

79

Fig. 7-10 Phantom Lines for Related Parts
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8 SECTION VIEWS IN ORTHOGRAPHIC
PROJECTION
8.1 Principles

8.1.1 Section Views. Section views, also called sec-
tions, are used to clarify interior construction that cannot
be clearly described by hidden lines in exterior views. A
section view is obtained by passing an imaginary cutting
plane through the object perpendicular to the direction

8.2.2 Identifying Sections. To relate the cutting plane
to its section view, uppercase letters such as A, B, C, etc.,
are placed near each arrowhead. Placement near one
arrowhead is permitted when cutting planes are continu-
ous between arrowheads and clarity is achieved. The cor-
responding section views are identified as SECTION A-A,
SECTION B-B, SECTION C-C, etc. Section letters should
be used in alphabetical order, and the letters I, O, Q, S, X,
and Z shall not be used.When the alphabet is exhausted,

of sight. The portion of the object between the cutting additional sections should be indicated by double letters
plane and the observer is assumed to be removed, but  in alphabetical order, as in AA-AA, AB-AB, ACACL, etc.
removal ¢f the material is not always required in mod- ~ Only one set of alpha characters shall be used pet’draw-

els. Sectidgn lining is optional. See ASME Y14.2. When
section lining is used, the exposed cut surfaces of the
object are| indicated by the section lining. See Fig. 8-1.
The graphic depiction of the cut surface may be the true
geometrid view, or for constructed views, it may be mod-
ified accopding to conventions defined in this Standard.
CAD pradtices usually result in a true geometry section,
while mahual practices often rely on conventional rep-
resentations. See Section 10. Unless otherwise specified,
section views are at the same scale as the views from

which thq section is projected.
8.1.2 SectionView Location Placement. Sectionview
placemenjt is applicable to drawing graphic sheets

and not tp views in models when no drawing graphic
sheets ar¢ created. A section view should appear on
the same drawing graphic sheet with the cutting plane
view and| be projected from and perpendicular to the
cutting plane in conformity with the standard arrange:
ment of views. This will result in the section view being
placed behind the cutting plane in a properly projécted
position. When space does not permit placement in the
standard position, a removed or rotated section may be
used. Viepvs shall be oriented accordirigyto the cutting
plane ori¢ntation, unless clearly noted as described in
paras. 6.4/and 8.8.

8.1.3 Cfoss-Referencing of‘Sections. Cross-reference
zoning mjay be used on;“drawing graphic sheets to
indicate the location of‘an indicated section, and to
referencela section back’to the viewing location. When
sections pre locatéd on different sheets, the sheet
number gnd zéne'of the cross-reference location shall
be indica:[ted. See Fig. 8-2. Sections shall be oriented

ing for naming views of all types withoutepeatir
same letters on more than one view.

g the

EXAMPLE: For a drawing consisting of three named views of either
the same or different types (a section view, a removed view} and a
detail view) the views would be named SECTION A-A, VIEW B-B,

and DETAIL C.

See Fig. 8-5. It is also permissible to use a combinatjon of
numbers and letters for'section view identification|.

When two orlmore
they
rela-

made

sheet

8.2.3 SectionView Arrangement.
sections appearon the same drawing graphic sheef
should be-arranged in positions determined by thg
tive logations of the cutting planes to the extent
possible by view geometry and drawing graphic
sige. See Fig. 8-5.

8.2.4 Reference Arrow Method for Identifying Seqtions.
Arrowheads are pointed toward the cutting plang line
when using the reference arrow method. The afrrow-
head points in the viewing direction. The view lettdrs are
placed at the ends of the cutting plane. The section| view
identification letters are placed above the view. The|refer-
ence arrow method is not used in models. See Fig. §-6.

8.2.5 Showing Cutting Planes. The cutting jplane
line on a drawing graphic sheet shall be shown when
the cutting plane is bent, offset, or when the resplting
section is asymmetrical. See Fig. 8-7. The cutting plane
should be shown through an exterior view angl not
through a section view.

8.3

When section lining is used, a uniformly pattprned

Section Lining

according
clearly noted otherwise. The sheet number and zone
cross-reference may be in any format, provided that it
is easily understood.

to the F11ang p]:\nn nrionl—aﬁnn’ unless

8.2

8.2.1 Cutting Plane Location. The location of the
cutting plane is shown by a cutting plane line that rep-
resents the edge view of the cutting plane. The cutting
plane may be omitted when its location is obvious, as
shown in Figs. 8-3 and 8-4.

Cutting Plane

30

appearance should be evident. In most cases, only the
general purpose section lining (uniformly spaced lines)
is used. See Fig. 8-1.

8.4  Full Sections

When the cutting plane extends straight through the
object, usually on the center line of symmetry, a full sec-
tion is obtained as in Fig. 8-8. In this figure, the represen-
tation of the cutting plane is not shown as its location is
obvious. In orthographic views, the portion of the object
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between the observer and the cutting plane is assumed
to be removed, exposing the cut surface and visible
background lines of the remaining portion.

8.5 Half Sections

The view of a symmetrical object or one very nearly
symmetrical that represents both the interior and exte-
rior features by showing one-half in section and the
other half as an external view is known as a half section.

Such sections are called aligned sections, whether the
features are rotated into the cutting plane or the cut-
ting plane is bent to pass through them. See Fig. 8-13.
Rotation of cut features onto a single viewing plane is
not required for views on drawing graphic sheets cre-
ated from models. Rotation of cut features onto a single
viewing plane is not permitted for saved views from
models.

8.8 Removed Sections

See F

This half section is obtained by passing two cutting
plangs, at right angles to each other, through the object
so that the intersection line of the two cutting planes is
coincjdent with the axis of symmetry of the object. Thus,
one-fpurth of the object is considered removed and the
interipr exposed to view. Cutting-plane lines, arrows,
and section letters may be omitted when cutting planes
are c¢incident with the center lines. A center line shall
be usged in constructed views to divide the sectioned half
from fthe unsectioned half of a half-section view.

Q oL 1.1 — 1 1.1
5+ 077 101 d T1d11=5CCHUIICU d55CITTIDLY.

8.6 | Lines Behind the Cutting Plane

8.611 Visible Lines. Visible lines behind the cutting
plane|are generally shown. Selected lines may be omitted
from fonstructed views when greater clarity is gained, as
showh in spokes A and B in Fig. 8-10. It is also permissible

to display only the elements cut by the cutting plane.

8.6
plane
lines

2 Hidden Lines. Hidden lines behind the ¢utting
are generally not shown. See Fig. 8-11-\Hidden
nay be shown when greater clarity is-gained.

8.7
8.7

Offset and Aligned Sections

1 Offset Sections. In order.to include features
not lpcated in a straight line, the cutting plane may
be st¢pped or offset (generally/at right angles) to pass
throulgh these features. Such-a section is called an offset
sectign.

Conpstructed offsef section views are drawn as if the
offsets were in orie plane, and the offsets are not indi-
cated|in any mantier in the section views. See Fig. 8-12.
The (ffsets may’be shown in generated views.

8.712\Aligned Sections. When the features lend

A removed section is not in direct orthographic pro-
jection from the view containing the cutting-plane line,
but displaced from its normal projection positjon.

(1) The removed section may be drawn at| the same
scale as the view from whichpit’is taken, o when a
constructed view is used; it-may be drawn gt a noted
scale. See Fig. 8-14.

(b) Removed sections-that are symmetricgl may be
placed on center lines €xtended from the imaglinary cut-
ting planes. See Fig. 8-15.

(c) Removed 'séctions on a drawing graphic sheet
are preferaplyi, shown on the same drawing graphic
sheet from which the section has been taken. When
it is net, practical to place the removed spction on
the samie drawing graphic sheet as the cutting plane,
crass-referencing of removed section viewg shall be
effected in the same manner as for removed Yiews. See
paras. 6.2 and 6.5.

8.9 Revolved Sections

When a cutting plane is passed perpendlicular to
the axis of an elongated symmetrical feature,|such as a
spoke, beam, or arm, and then revolved in plade through
90 deg into the plane of the view, a revolved|section is
obtained. Visible lines on each side of the revplved sec-
tion may be removed and break lines used. No cutting
plane is indicated. See Fig. 8-16.

8.10 Broken-Out Sections

When it is necessary to show only a portfon of the
object in section on a constructed view, the section area
is limited by a break line, and the section is called a bro-
ken-out section. No cutting plane is indicated. See Fig.
8-17.

themselves t0 an angular change in the direction of
the cutting plane (less than 90 deg), the section view is
drawn in a constructed view as if the bent cutting plane
and features were rotated into a plane perpendicular to
the line of sight of the section view.

31

811 Auxiliary-Seetions

A section view appearing in other than a principal
view is called an auxiliary section. Rules for cutting
planes and sectioning are the same as for other section
views. See Fig. 8-18.
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Fig.8-1 Section Lining

8.1.1

Fig.8-2 Zone Referencing for Removed Sections
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Fig.8-3 Full Section, Cutting Plane Omitted
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Fig. 8-4 Half Section, Cutting Plane Omitted
y
|
94
8.2.1

33



https://asmenormdoc.com/api2/?name=ASME Y14.3 2012.pdf

ASME Y14.3-2012

Fig. 8-5 Identifying Sections
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Fig.8-6 Arrow Method — Identifying Sections

Fig. 8-7 Bent and Offset Cutting Planes
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Fig. 8-8 Full Section

Fig. 8-9 Half Section, Assembly
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Fig.8-10 Omission of Visible Lines
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Fig.8-12 Constructed Offset Section View
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Fig.8-14 Removed Section
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Fig.8-16 Revolved Sections

8.9

Fig.8-17 Broken-Out Sections

8.10

Fig. 8-18 Auxiliary Sections
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9 SAVED VIEWS

Previous Sections of this Standard define the general
requirements for sections and views, and those require-
ments apply to saved views unless otherwise specified
either where the requirement is first defined or in this
Section. The following paragraphs describe requirements
and exceptions or additions for saved views in models.

To facilitate presentation of a design model and its
annotation, views depicting different orientations of the

9.1.2.2 Exceptions to Section View Requirements.

The types of section views and view requirements estab-
lished in other Sections of this Standard may be used on
saved views except as follows:

(a) Aligned Sections. Aligned sections shall not be used
on design models.

(b) Removed Sections. Removed sections shall not be
used on design models.

(c) Revolved Sections. Revolved sections shall not be
used on design models.

moddI may be defined and saved in the digifal data set.
See Fig. 9-1. These saved views may be used on draw-
ing graphic sheets that are part of the digital data set.
Drawing graphic sheets containing saved views may
fully |define the product definition, or be used in con-
junctjon with the model or design model to fully define
the product. The relationship between a model and a
draw]ng graphic sheet is illustrated in Fig. 9-2.

Figure 9-1 shows a screen image of a model. Saved
views of the model may be created to facilitate users
quicMly returning to specific viewpoints.

Figure 9-2, illustration (b) shows a drawing graphic
sheetthatis created from a model that is shown in Fig. 9-2,
illustfation (a). The drawing is part of the digital data set.
The viiews placed in the drawing graphic sheet are saved
viewg. Saved views placed in a drawing graphic sheet
may include edits but shall not alter the product defini-
tion frfom the geometry defined by the design model.

9.1

9.1{1 Data Set Requirements. Saved views in.data
sets gre part of the model and shall be in compliance
with fhe following:

(a) | A saved view shall have an identifier:

(b)| A saved view shall be retrievablé'on demand.

(c) [ A saved view shall contain(a roordinate system
that ¢flenotes the direction of the wiew relative to the
modd].

(d)| A saved view may. contain one or more of the
following:

(1) annotationplane
(2) a selectedset of annotation
(3) aseleeted set of geometry

Requirements for Saved Views on Models

9.1
retair]
912 o
addition to previously defined section view requirements,
the following are applicable to saved section views:

(a) All sections shall be the same scale as the design
model.

(b) Associativity. Section views shall be derived from
the design model. Changes to the design model shall
cause the related section views to be updated accord-
ingly. Additional guidance for models is contained in
ASME Y14.41.

2 Section Views.
seetions.

Saved views may be used to
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(d) Broken-Out Sections. Broken-out sections shall be
accomplished as offset sections.
(e) Foreshortened and Aligned Featuwes>-Forephortened
and aligned features shall not be, tused qn design
models.
(f) Rotation of Features. Rotation of featured
be used on design models,
(g) Multiple, Connected\€utting Planes. Multiple, con-
nected cutting planes(hall be used for offset dections in
models. See Fig. 9:3.

shall not

9.1.2.3_Depiction of Cutting Plane in a Model. A
representation of a cutting plane shall be fised in a
model.to indicate the location and viewing|direction
of a¢segtion. The edges of the cutting plan¢ shall be
solid or phantom lines. A means to identifly all cut-
ting planes in a model shall be available. A gingle vis-
ible viewing arrow, or two arrows, shall be|included
to show the direction in which the section ip viewed.
See Figs. 9-3 and 9-4. To relate the cutting plane to its
section view, uppercase letters such as A, B, C, etc.,
shall be placed near the viewing arrow(s).| The cor-
responding section views are identified as, for exam-
ple, SECTION A when one viewing arrow i$ used, or
SECTION A-A when two viewing arrows fare used.
Section letters should be used in alphabetifal order,
and the letters I, O, Q, S, X, and Z shall no{ be used.
When the alphabet is exhausted, additional sections
shall be indicated using double letters in glphabeti-
cal order, as in AA, AB, AC, etc., when ong¢ viewing
arrow is used, or AA-AA, AB-AB, AC-AC, gtc., when
two viewing arrows are used. Only one sef of alpha
characters shall be used per drawing fof naming
views of all types without repeating the saine letters
on more than one view. For example, for a drawing
consisting of three named views of either the same or
i ! ! /iew, and
SECTION

a detail view) the views would be named
A-A, VIEW B-B, and DETAIL C.

9.1.2.4 Depiction of Section Cut. The result of the
section cut may be shown either by removing material
from the part, as shown in Figs. 4-12, 9-3, and 9-4, or by
display of the curves overlaid on the model or view that
result from intersecting the cutting plane with the part.
See Figs. 9-5 and 9-7.
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9.2 Drawing Graphic Sheet Requirements for Saved

Views

9.2.1 Orthographic Views. When orthographic views
are used, the coordinate system may be used to indicate
view orientation.

9.2.2 Axonometric Views. When axonometric views
are used, the coordinate system shall be used to indicate
view orientation. See Fig. 9-6.

geometry in an axonometric view may be shown in its
true position on the model or in an orthographic view; it
may be drawn as if the offsets were in one plane.

9.2.3.4 Rotation of a Section Taken From Axono-
metric Views. Sections taken from axonometric views
in drawing graphic sheets may be presented in the same
orientation as the parent view or may be rotated. See
Figs. 9-6 and 9-8.

9.2.3 SLction Views. Section views may be created
from orthiographic and axonometric views. A resulting
section vipw may be orthographic or axonometric.

9.2.3{1 Depiction of Cutting Plane. Cutting plane
and sectipn view identification shall be as defined in
para. 9.1.2.3.

9.2.3{2 Depiction of Section Cut. Requirements

from pard. 9.1.2.4 apply for axonometric views on draw-
ing graphific sheets. See Fig. 9-7.

9.2.33 Offset Sections. In drawing graphic sheets,
the use of a stepped or offset cutting plane line is sup-
ported injaxonometric views. The resulting section cut

9.2.3.5 Aligned Sections. The use of a cutting|plane
line containing angular changes is supported in axonpmet-
ric views but not in views generated to shqw true geom-
etry. The resulting section may show allcfeattres ir} their
true position on the design model or be drawn asl|if the
bent cutting plane and features wete rotated into a [plane
perpendicular to the line of sight-of the section view.

9.2.3.6 Foreshortened-~and Aligned Feafures.
Features may be shown imrtheir actual position, without
foreshortening or alignment, when the section is made
from an axonometfic view.

9.2.3.7 Rotation of Features. Features mdy be
shown in their actual location when shown in a s¢ction
view cut from an axonometric view.

42
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Fig.9-1 Model

Model 123-4567
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Fig.9-2 Model and Drawing Graphic Sheet

\/

Engineering Model123-4567
(a)

| | I I

NOTE:
1. THIS DRAWING SHALL BE USED WITH DATA SET
123-4567 FOR COMPLETE PRODUCT DEFINITION.
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Fig.9-3 Design Model With Offset Section

A Multiple, connected

cutting planes

9.1.24

9.1.23

9.1.22
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Fig. 9-4 Design Model Cutting Plane

An identified cutting plane

I

(a) Design model cutting plane

SECTION A

(b) Resultant section in a saved view

9124

9.1.23
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Fig. 9-5 Design Model With Cutting-Plane Intersection Lines Shown

Resultant section shown as curves in the model

9124
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Fig. 9-6 Axonometric Views, Coordinate System Shown, Section View Rotated

| | | +

NOTE:

1. THIS DRAWING SHALL BE USED WITH DATA SET
123-4567 FOR COMPLETE PRODUCT DEFINITION.

Y
SECTION A

123-4567

9234

9.2
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Fig.9-7 Drawing Graphic Sheet, Cutting-Plane Intersection Lines Shown

I I I +
NOTE:

1. THIS DRAWING SHALL BE USED WITH DATA SET

123-4567 FOR COMPRLETE PRODUCT DEEINITHON-

123-4567

Section curves shown in an axenometric view.

9.2.3.2

9.1.24
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Fig. 9-8 Section View in the Same Orientation as the View Containing the Cutting Plane

I I I +

NOTE:

1. THIS DRAWING SHALL BE USED WITH DATA SET
123-4567 FOR COMPLETE PRODUCT DEFINITION.

123-4567

* I I

9.2.

B.4
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10 CONVENTIONAL REPRESENTATION
10.1 General

Conventional representation enhances view creation
economy and clarity by using simplified representa-
tions of an object. While it does contain deviations from
true orthographic projection, it consists of abbreviated
delineations that are generally recognized and accepted
as standard basic drawing practice. Conventional repre-
sentation as defined by this Standard is only used when

represented in orthographic views by a phantom line at the
approximate intersection of the surfaces. See Fig. 10-6.

10.2.7 Depictions of Fillets, Rounds, and Runouts.
Examples of fillets, rounds, and runouts for tangent and
intersecting surfaces in orthographic views are shown
in Fig. 10-7. Fillets and rounds may be defined by a note
and omitted from the geometric representation.

Fillets and rounds may be shown in pictorial views
as highlights as shown in Fig. 10-8, illustration (a). The

true geometry representation is not required.
10.2 | Conventional Representation Applied to Exterior
Orthographic and Pictorial Views

Individual details may be shown in numerous ways
on orthographic views and those conventions differ from
some(of the conventions used for pictorial views. The con-
ventigns given in paras. 10.2.1 through 10.2.9 are noted as
to applicability when the convention is limited to either
orthopraphic or pictorial views. The object of the conven-
tions {s to present the details in universal and easily under-
stood| methods. The conventions are not applicable to
modells except when specifically indicated as applicable.

10.2.1 Orders of Precedence Between Lines. Line
convgntions and lettering shall be in accordance with
ASME Y14.2. Visible lines take precedence over hidden
lines aind center lines. Hidden lines take precedence over,
centef lines. Cutting plane lines take precedence over
centef lines when locating a cutting plane. See Fig. 10+1.

10.2.2 Hiddenlines. Hidden linesshould beémitted on
pictorfial views except where necessary to des¢ribe the shape
of thelobject or to add clarity to the view. See Fig. 10-2.

10.2.3 Rotation of Features and-Elements to Show
True $hapes. Features and elements, such as arms, ribs,
lugs, for other similar features;-or portions of the object
at angular positions are pfeferably aligned or rotated to
show] the true shape and proportion of these elements
wher| shown in orthiographic views. See Fig. 10-3.

10.2.4 Simplified Representation of Small Details.
Wher} the true projection of an intersection is small, the
true lines-of intersection may be disregarded in ortho-
graphic\wiews. See Fig. 10-4.

representation of fillets and rounds by straightjor curved
lines, as shown in Fig. 10-8, illustrations (b)and (c), is an
accepted alternate practice.

10.2.8 Conventional Representations off Breaks.
Examples of conventional répresentations ¢f breaks,
used to shorten an orthographic view of elonpated fea-
tures, are shown in Fig..10=9"

Break lines, when us$ed 'to shorten the length|of a detail
or assembly in pictorial views, shall reveal the characteris-
tic shape of the cr0ss section in each case. See Fjg. 10-10.

10.2.9 Fhread Representation. True geometry rep-
resentation of threads is not required in pictotial views.
See ASME Y14.6.

10:3 Conventional Representation Applied tq Sections

Conventions used for orthographic and pictotial section
views are generally the same. Conventions applicable to
only one view type are indicated in the followjng expla-
nations. Exceptions for views generated from rhodels are
given in Section 9.

10.3.1 Sectioning Thin Elements in Orthographic
Views. When the cutting plane passes along fhe length
of a thin rib, lug, or other relatively thin elemerjt, the out-
line of the feature is drawn without section lings to aid in
the interpretation of thickness variations of pa1t features.

See section views in Figs. 10-11 and 10-12. True|geometry
representation permits section lining of the entjire area of
a feature. This may require additional sectior] views to
provide adequate part description. See Fig. 10-]3.

10.3.2 Sectioning Regular Features. Nofmal sec-
tion lining procedures apply when the cutting plane
cuts across, or is perpendicular to, such elemeits as ribs,

10.2.5 Conventional Representation of Large
Details. When the true projection of an intersection is
large, lines of intersection may be approximated or pro-
jected true in orthographic views, as shown in Fig. 10-5.

10.2.6 Representation of Fillets and Rounds. When
sharp intersection lines of two surfaces are removed by fil-
lets or rounds, the abrupt changes in surface directions are

51

lugs, bolts, and spokes. See Fig. 10-14.

10.3.3 Arrangement. The object shall be positioned
in a section pictorial view so that the cutting plane does
not appear edgewise. See Figs. 10-15 and 10-16.

10.3.4 Section Lining for a Pictorial View Half
Section. Section lining shall be drawn in a pictorial half
section view so that the lines would appear to coincide
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when the cut surfaces were to be folded together about the
center line of the object. See Fig. 10-15, illustration (a).

10.3.5 Nonsectioned Items in the Cutting Plane:
Sectioning Assembled Items in  Orthographic
Views. When the cutting plane lies along the longitu-
dinal axis of items such as shafts, bolts, nuts, rods, rivets,
keys, pins, screws, ball or roller bearings, gear teeth, and
spokes, these parts are not sectioned except when internal
construction is shown. See Fig. 10-17.

cal flange are rotated to their true distance from the
center axis. See Figs. 10-19 and 10-20. True geom-
etry representation shows the features in their true
projection.

10.5

10.5.1 Intersections in  Orthographic  Views.
Conventional representation of intersections permit econ-
omy in manual drawing graphic sheet preparation, but it

Intersections

10.3.6 [Conventional Section Lining of View in
Orthographic Views. When the cutting plane is per-
pendiculdr, or cuts across the items in para. 10.3.5, the
section vipw is section-lined in the usual manner.

10.4 Foreshortened and Aligned Features in Section
and Exterior Views

10.4.1 Rotation of Inclined Elements. When the true
projectior] of a part results in foreshortening or in unnec-
essary drgfting time, or both, inclined elements such as
lugs, ribsf spokes, arms, or similar elements are rotated
into a plgne perpendicular to the line of sight of the
section view, or omitted. The elements are not section
lined. See|Fig. 10-18. True geometry representation may
include s¢ction lining in the cut features and shows the
true projection of all elements.

10.4.2 |Rotation of Features. Holes, slots, and other
such featjires spaced around a bolt circle or cylindri¢

Fig. 10-1

Line Precedence

Cdltl il ICIC4ASC lJl Cl,)dld‘liull .lilllt W}lUll leil 15 CAD jug LcllhOdS
True geometry representation is permitted. Conventional
representation and true geometry represeritation| shall
not both be applied to any one of the following fe¢ature
types within one document, including CAD gengrated
documents.

10.5.1.1 Simplified Représentation of PBmall
Details. When a section js ettt through an intersgction
in which the true projectier’of the intersection is $mall,
the true line of intersection may be disregarded. Sge Fig.
10-21, illustrations’(a)-and (c).

10.5.1.2 ‘Conventional
Details.
shown in'Fig. 10-21, illustration (b), or approxima
arcs as$hown in Fig. 10-21, illustration (d).

Representation of Large
Latger intersections are projected trjle as
d by

10.5.2 Intersections In Pictorial View Sections.
Intersections of surfaces are shown in constructed picto-
rial views as a line or by shading. See Fig. 10-22.

P\

Hidden line
has precedence
over centerline

Visible line
has precedence
over centerline

Visible line has
precedence over
hidden line

SECTION A-A

E

Cutting plane line
has precedence
over centerline
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Fig. 10-2 Use of Hidden Lines in Pictorial

10.2.2

Fig. 10-3 Rotated Features to Show(True Shape

10.2.3

53
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Fig. 10-4 Small Intersections

]
—|_

[T 11T 7

10.2.4

Fig. 10-5 Large Intersections

|
]

22 V
1 | -
|

{9

Note: Projected points and

numerals are not generally
shown on the drawing 10.2.5
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Fig. 10-6 Conventional Representation, Filleted and Rounded Corners

Line added to ——
shownange ||| ~0—O
in surface

fLLIIL 111

\i/ -
\\:/j [ __/

Smaller sizes- Larger sizes-
less detail greater detail

10.2.6

Fig. 10-7 Conventional Representations, Fillets;.Rounds, and Runouts
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Fig. 10-8 Fillets and Rounds

T

(b)

10.2.7
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Fig. 10-9 Conventional Representation, Breaks in Elongated Features

(]

(a) Rod

\

(b) Tube
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(c) Tube
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(€) Wood

N
%
B3

O

10.2.8
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Fig. 10-10 Break Lines

&) o~
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Solid Tubular

Wood

2.8

Fig. 10-11 SectionThrough Ribs
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10.3.1
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Fig. 10-12 Conventional Representation of Ribs

V SECTION B-B
k2

SECTION A-A 1031
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Fig. 10-14 Section Across Ribs

SN

10.3.2

Fig. 10-15 Section Views and Section Lining

LY

(a) Half Section (b) Full Section

10.3.4 | 10.3.3
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Fig. 10-16 Section Through Assembly

10.3.3

Fig. 10-17 Section Through Shafts, Keys, Bolts, Nuts, and Like Items

10.3.5
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Fig. 10-18 Spokes in Section

Projection
of spoke A
omitted

W

Acceptable True

Spoke B convention geometry

rotated

10.4.1

Fig. 10-19 Rotated Features

Hole rotated
to viewing
plane

6 places

10.4.2
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Fig. 10-20 Conventional Representation of Rotated Features

10.4.2

Intersections in Section

Fig. 10-21
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Fig. 10-22

Intersections

10

5.2
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11 EXPLODED PICTORIAL ASSEMBLY VIEWS

An exploded pictorial assembly view shows the parts
of an assembly separated but in proper position and
alignment for reassembly. Exploded views are used

extensively in service manuals and as aids in assembling
or erecting machines or structures. Any type of picto-
rial view may be used for this purpose. Figure 11-1 is an
example of a dimetric pictorial view exploded for use in
assembling or ordering parts.

Fig. 11-1 Comparison of Standard Section With Exploded Assembly

KEY

E\

A

1"
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12 PICTORIAL VIEWS AS ILLUSTRATIONS

[lustrations as defined in this Standard shall not be
used for engineering product definition of detail parts.
Illustrations for installations are not recommended,
but may be used when clarity is provided by picto-

rial views. Illustrations may be, but are not limited to,
any of the view types in the scope of this Standard.
Hlustrations are used for applications such as catalogs,
consumer assembly instructions, parts manuals, and
art. Nonmandatory Appendix C includes guidelines
that may be applied to illustrations.
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NONMANDATORY APPENDIX A
SPACE GEOMETRY

DEFINITION

A-2.3 ldentification of Views

Sp4
probl
(Spad
etry
pract
cipal
basic

(a)

(b)

(c)

(d)

A-2
A-2.1

AF
cent
(a)
(b)
(a fol
(c)
const
NOTE
each rd
cent py
directi
adjace
desire

A-2.2

In
and 4
to an
Sever]
dime

ce geometry is the science of graphically solving
pms involving space distances and relationships.
e geometry is also referred to as descriptive geom-
r engineering geometry.) The most popular and
cal method of solution is that in which the prin-
views are supplemented by auxiliary views. Four
types of views are used.

the true-length view of a line

the point view of a line

the edge view of a plane

the true view of a plane

REFERENCE LINES AND NOTATION
Reference Lines

hantom line, used as a reference line between adja-
riews, is

an edge view of a plane of projection

the intersection line of adjacent projection planes
ling line or hinge line), or

an artificial device employed as an aid’ in
Fuction

It is helpful when visualizing space relationShips to think of
ference line as representing a 90-deg bend-between the adja-
ojection planes, or, in other words, a change in the observer’s
bn of viewing by 90 deg when going)from one view to the
ht view. The line may be labeled\with letters or numerals as
i

Construction of.Auxiliary Views

he constructioii.of auxiliary views, the consistent
ccurate transfer of distances from one related view
ther is facilitated by the use of the reference lines.
al reférence lines are shown in Fig. A-2-1. A height
hsionéuch as X, measured from the reference line,

cthe same in both the front view and the related

The letters T, F, and S shown in the append|
beside the reference lines and as subscripts'f
signify top, front, and side views, fespectiy
which the auxiliary views are developed. Thg
1, 2, 3, and 4 in the appendix figurés signify
iary views projected from the.top;, front, or sid
from other auxiliary views!

A-2.4 Symmetrical ltems

For symmetricalitems, the reference line is
of symmetry. See Fig. A-2-2.

A-3 TRUE LENGTH VIEW OF A LINE
A-3.% True Length of a Line Segment

The true length (TL) of a line segment is
straight-line distance between its two endp

Ix figures,
or points,
ely, from
numbers
the auxil-
P views or

bn an axis

he actual
ints. The

projection of a line will be in true length when in the

adjacent view, the subject line is parallel t
erence line between the views. A line that
length in a principal view is called a prin|
(lines AB in the top view and CD in the froy
Fig. A-3-1).

A-3.2 Oblique Lines

An oblique line (line BC in Fig. A-3-1) is n
length in any principal view. Its true length is
primary auxiliary view, such as view 1 or 2 in |
when the reference line is parallel to the line i
views.

A-4 POINT VIEW OF A LINE

Aview with the direction of sight parallel to
line in space provides a point view of the lin

b the ref-
is in true
cipal line
1t view of

ot in true
ound in a
Fig. A-3-1,
the given

a straight
. See Fig.

shall

top-adjacent view. Similarly, distance Y shall be the same

in all

views that are adjacent to the front view. Any side-

adjacent view shall show the same width dimension, W,
as that shown in the front view. Distance, Z, illustrates
the correct measurement of an auxiliary-adjacent view.
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A31 A p{'\iﬂ+ sadewof a line is adiacent toat

ue length

view, and the reference line is perpendicular to the true
length projection of the line. The point view appears in
a secondary auxiliary view as if the line is in true length
in a primary auxiliary view. See line B,C, and point B,C,

in Fig. A-3-1.
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A-5 EDGE VIEW OF A PLANE

(1) A view with the direction of sight parallel to a
plane in space gives the observer a straight line or edge
view of the plane. An edge view is obtained whenever
any line on the plane appears as a point.

(b) When any line of the plane is in true length
in one view (line A;B; or assumed line A E; in Fig.
A-5-1), then a point view of that true-length line will

also show the plane as an edge (view 1 or 3 in Fig.
A-5-1).

A-6 TRUE VIEW OF A PLANE

A true view is the direction of sight perpendicular to
a plane. See Fig. A-5-1, views 2 and 4. A true view of a
plane is adjacent to an edge view, and the reference line
is parallel to the edge view.

Fig. A-2-1 Standard Use of Reference Lines Between Views

FRONT-ADJACENT

/)\ A .TOP-ADJACENT
. 1 VIEW

AUXILIARY-ADJACENT VIEW

Top
T VIEW REFERENCE
VIEW -1 - LINES
/ / I~

SIDE-ADJACENT
RIGHT VIEW
SIDE /

VIEW S 4

AF| FRONT
VIEW

\7/ A2.2
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Fig. A-2-2 Symmetrically Placed Reference Line

(D

A2.4
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Fig. A-3-1 True Lengths and Point Views of Lines

DONT
T OTINT

VIEW
OF BC

POINT
VIEW
OF AB

POINT
VIEW
OF CD

\/ A3.1 A3.2 A4
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