ASME Y14.37-2019

(Revision of ASME Y14.37-2012)

Product Definition
for Composite Parts

Engineering Product Definiion and
Related Documentation Practices

AN AMERICAN NATIONAL STANDARD

% The American Society of

® Mechanical Engineers



https://www.stdhive.com/standards/asme-y1437-2019-pdf/

ASME Y14.37
ADOPTION NOTICE

ASME Y 14.37, Product Definition for Composite Parts, was adopted on 27 April 2012 for use by
the Department of Defense (DoD). Proposed changes by DoD activities must be submitted to the
DoD Adopting Activity: Commander, U.S. Army Research, Development and Engineering Cenwer
(ARDEC), ATTN: RDAR-QES-E, Picatinny Arsenal, NJ 07806-5000. Copies of this doc:iment
may be purchased from The American Society of Mechanical Engineers (ASME), 158 Ciave
Road, 6th Floor, Little Falls, NJ 07424-2139; http://www.asme.org.

Custodians: Adapung Activity:
Army — AR Aimy — AR
Navy — SA \Project DRPR-2012-002)

Air Force — 16

Review Activities:
Army — AV, CR, M1, PT, TE, TM
Navy — AS, CG, CH, MC, NP
Air Force — 04, 13, 99

OSD — SE
NGA — MP
NSA — NS
DLA — DH, IS

NOTE: The activities listed above were interested in this document as of the date of this document.
Since organizztons and responsibilities can change, you should verify the currency of the
informaticn acove asing the ASSIST Online database at https://quicksearch.dla.mil.

AMSC (/A FSC DRPR

DISTRIBUTION STATEMENT A. Approved for public release, distribution is unlimited.



https://www.stdhive.com/standards/asme-y1437-2019-pdf/

ASME Y14.37-2019

(Revision of ASME Y14.37-2012)

Product Definition
for Composite Parts

Engineering Product Defirition and
Related Documentation Practices

AN AMERICAN NATIONAL STANDARD

@?A@ The American Society of

® Mechanical Engineers Two Park Avenue ¢ New York, NY ¢ 10016 USA


https://www.stdhive.com/standards/asme-y1437-2019-pdf/

Date of Issuance: June 28, 2019

The next edition of this Standard is scheduled for publication in 2024.

Periodically certain aspects of the ASME Y14 Committee may be published as Cases. Cases are published on the ASME website
under the Y14 Committee Page at http://go.asme.org/Y14committee as they are issued.

Errata to codes and standards may be posted on the ASME website under the Committee Pages to provide corrections<:n
incorrectly published items, or to correct typographical or grammatical errors in codes and standards. Such errata shali he used
on the date posted.

The Y14 Committee Page can be found at http://go.asme.org/Y14committee. There is an option available to autumatucally
receive an e-mail notification when errata are posted to a particular code or standard. This option car. ;e 1curd on the
appropriate Committee Page after selecting “Errata” in the “Publication Information” section.

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

This code or standard was developed under procedures accreu:*= | as meeting the criteria for American National Standards. The Standards
Committee that approved the code or standard was balanc 2d *.0 assure that individuals from competent and concerned interests have had an
opportunity to participate. The proposed code or stan<'ard . 'asnade available for public review and comment that provides an opportunity
for additional public input from industry, academiz  reg ‘latory agencies, and the public-at-large.

ASME does not “approve,” “rate,” or “endors:” ar. ¢ item, construction, proprietary device, or activity.

ASME does not take any position with respzc. o the validity of any patent rights asserted in connection with any items mentioned in this
document, and does not undertake to insure .yor 2 utilizing a standard against liability for infringement of any applicable letters patent, nor
assume any such liability. Users of a code - r staniuard are expressly advised that determination of the validity of any such patent rights, and the
risk of infringement of such rights <iz.ent. =ly their own responsibility.

Participation by federal agency =pre: »ntative(s) or person(s) affiliated with industry is not to be interpreted as government or industry
endorsement of this code or stande

ASME accepts responsibi’..* for only (hose interpretations of this document issued in accordance with the established ASME procedures
and policies, which ©reci des 1. e issuance of interpretations by individuals.

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 © 2019 by
THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS
All rights reserved
Printed in U.S.A.


http://go.asme.org/Y14committee
http://go.asme.org/Y14committee
https://www.stdhive.com/standards/asme-y1437-2019-pdf/

CONTENTS

000 )

Committee ROSTEr . . vt vttt i i i i i i i e e e e e Vi
Correspondence With the Y14 Committee . . . ..o v ittt ittt ittt it ittt it e enenns d
1 Y] o i 1
1.1 ASME Y14 Series Conventions . . ..o oo v vttt iii it neneeneennenel v, 1
1.2 Mandatory, Nonmandatory, Guidance, and Optional Words .. ........................ 1
1.3 Cross-Reference of Standards . ... .o oo it ittt i i i i e e 1
1.4 Invocation of Referenced Standards . . ...... ... e e e 1
1.5 Parentheses Following a Definition ... ...... ...t it i 1
1.6 NOtES vttt i e e e e ¥ r O /S 2
1.7 Acronyms and Abbreviations . . . ... ..t e e e e e 2
1.8 L0 2
1.9 FIgUreS & oot e e e e e e e e e 2
1.10 Precedence of Standards . . ... ... v ittt it e e e e e i e e e 2
2 References . . ... ..ot i ettt i et e e s 2
3 Terms and Definitions . . .. ... .. . . i i e 3
4 Part Identification . .. ... ... ... e e 10
5 Parts List Requirements . . . .. ... ...ttt ittt ittt enenas 10
6 Composite Part Definition Require.neits . . ... ... . ittt 10
6.1 Common Requirements . .. ... TR . 10
6.2 Model Requirements . . . o o0 0 i it e e e e e et e e e 12
6.3 Drawing Graphic Sheet ReqUL2ments . . . . oo v vttt ittt ittt ettt et e 13
6.4 Limited Length or Area 'nd.cators (LLAIs) for Composite Product Definition . ............. 13
7 Ply Definition Requircments . . ... ... i i i i e e 20
7.1 CommoOn ReqUIE - MeIcs . o v v ittt ettt ettt ettt et ettt ettt e 20
7.2 Model ReqUiiEi IS & vttt e et ettt e e e e e et 20
7.3 Drawing Graphic Sheet Requirements . ... ..o vttt ittt ittt ittt it i it eeennnns 21
8 Ply S“ackup Sciematic . ... oot e e e e e e 24
8.1 COMI0N KEQUITEIMENTS &+ v v v vttt ettt ettt ettt ettt it e nin e enoeneenenes 24
8.2 Mot 2l ReqUITemMENtS . v v vttt ettt it ettt et e e e e 24
8.3 Drawing Graphic Sheet Requirements . .. ... ...ttt ittt ittt ittt 24
9 Ply Table . . ..ot e e e e e e et e 24
9.1 common Requirements . . ... v ittt ittt i i e e e e e 24
9.. Model ReqUIrEMENtS & o o v v v it ittt ettt it ettt ettt ettt e 24
<3 Drawing Graphic Sheet Requirements . . ... .... .ottt ittt ininnnns 25
10 Opposite Parts ... ... . . e e e it e e 26
10.1 Common ReqUirements . . ..o v it ittt ittt ettt ettt ettt a ettt 26
10.2 Model ReqUIrEMENTES . o o v vt ot it ettt et et et e e et ettt ittt e 27

il


https://www.stdhive.com/standards/asme-y1437-2019-pdf/

10.3
11

12

12.1
12.2
12.3
12.4
12.5
12.6

Drawing Graphic Sheet Requirements . ...........
Revisions .. ......... ... o i,

Manufacturing Process Requirements ...........

Braiding .. .....covii i e e

Compression Molding . ............. .. ........
Fiber and Tape Placement . ....................
Filament Winding . . ........... ... . it
Multistage Bonding . . .. ..... . o oo,

Pultrusion .. .......0i ittt

Nonmandatory Appendix

A

Figures
3-1
3-2
3-3
3-4
3-5
6-1
6-2
6-3
6-4
6-5
7-1
7-2
9-1
9-2
10-1
10-2
12-1
12-2
12-3
12-4
12-5
12-6
A-1
A-2

Form and Proportions of Symbols . ..............

Ply Definition .. ....... oot

Ply Stackup Schematic (Figure 3-1 Section A-A) .. ...

Exploded View of -101 From Figure 3-1 ...........

Composite Part Process . .....................

Ply Table For -101 From Figure 3-1 ..............
Type 1 Rosette .. ... . ciiii i iiiiiiiiinn

Type 2 Rosette With 0° Guide Curve .............
Type 2 Rosette With 90° Guide Curve ............
Type 3 Polar Rosette . .......... ..ot
Type 4 Rosette Array .. ......ccovviiinnenn.

Example Ply Orientation Symbols . ..............

Multiple Ply Orientation Symbols . .. .. NN
Ply Table in an Annotated Model .. . .v..........

Ply Table With Multiple Orientatior Symbols . ......

Opposite Ply Orientation Symkol .. ..............

Opposite Part in Same View .. . ...............
Filament Winding Part . . . ..................
Multistage Bonding «-- Precared Method . .........

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

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

Multistage Bond‘ug — Jrecured With Additional Layup Method . .............. .. ... ...

Multistage Bondi..o - - Layup Method . ............
Pultruded'iart ... oo oo oo

Pultruvsio.. Material Roll Cross Section .. ..........
Form an? Proportion of Ply Orientation Symbols . . ..

Fo 'm and Proportion of Core Ribbon Direction Symbol

27
28
28
29
29
29
29
30
30

39

O© O 0 3 3

15
16
17
18
19
22
23
25
26
27
28
31
32
33
35
36
37
39
39


https://www.stdhive.com/standards/asme-y1437-2019-pdf/

FOREWORD

This Standard establishes engineering practices for the definition of composite parts and together with related docu
mentation practices in the Y14 Series will enable full composite part definition.

When this Standard is specified as arequirement, its defined requirements are assumed to be consistent with the nec ds
of the user. Therefore, each user provides appropriate application consistent with the environment in which.itis app.i~.
Those who use this Standard as a requirement for contractual purposes should keep the following fa<ts .n mind:

(a) This Standard may be tailored via contractual agreement or documented business requirements 0 n.=et any
specific needs. All users shall take careful note of the potential impacts of tailoring this Standard and proviu > do./nstream
users of the product definition a map of the changes and relationship to this Standard.

(b) 1t is not the intent of this Standard to prevent individual organizations from using specitic roauct definition
practices that meet their individual needs, but rather to provide common engineering deline: tion standards to aid the
increasing interchange of product definition for composite parts among industry, goverrmei t, and other users.

(c) It is well recognized that individual companies have many detailed requirement. for u.z=ir specific method of
operation. Consequently, the minimum requirements set forth in this Standard will p-ovic » thcm flexibility in imple-
mentation.

Between 2012 and 2017, the Y14.37 Subcommittee worked diligently to add. =ss ' ne requirements for composite
product definition in a model-based enterprise, including harmonization with ISO 10503 for the definition of ply orienta-
tion transformation types used to query the ply orientation at a specific -2 4 noint location. Requirements specific to
composite Limited Length or Area Indicators (LLAIs) were also adde<a.

The successful creation and release of this Standard is attributed to -he S ibcommittee members and their respective
companies.

This Standard is available for public review on a continuing has,: Tuis provides an opportunity for additional public
review input from industry, academia, regulatory agencies, and the public-at-large.

This Standard was approved as an American National Stan.lard on March 22, 2019.
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CORRESPONDENCE WITH THE Y14 COMMITTEE

General. ASME Standards are developed and maintained with the intent to represent the consensus of concernec
interests. As such, users of this Standard may interact with the Committee by requesting interpretations, proposin,:
revisions or a case, 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

Proposing Revisions. Revisions are made periodically to the Standard to incorporate chang. s that appear necessary
or desirable, as demonstrated by the experience gained from the application of the Standzd. Ap, roved revisions will be
published periodically.

The Committee welcomes proposals for revisions to this Standard. Such pronos.iz shorid be as specific as possible,
citing the paragraph number(s), the proposed wording, and a detailed descrip ion «f the reasons for the proposal,
including any pertinent documentation.

Proposing a Case. Cases may be issued to provide alternative rules whei. usufied, to permit early implementation of
an approved revision when the need is urgent, or to provide rules not ¢overad oy existing provisions. Cases are effective
immediately upon ASME approval and shall be posted on the ASI'E C~r.mittee web page.

Requests for Cases shall provide a Statement of Need and Bac. aro.nd Information. The request should identify the
Standard and the paragraph, figure, or table number(s), and be wri.ten as a Question and Reply in the same format as
existing Cases. Requests for Cases should also indicate the ap >lic ble edition(s) of the Standard to which the proposed
Case applies.

Attending Committee Meetings. The Y14 Stand .=ds Committee regularly holds meetings and/or telephone confer-
ences that are open to the public. Persons wishing ¢ cttend any meeting and/or telephone conference should contact the
Secretary of the Y14 Standards Committee. Fu ur- Committee meeting dates and locations can be found on the Committee
Page at http://go.asme.org/Y14committe~.
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ASME Y14.37-2019

PRODUCT DEFINITION FOR COMPOSITE PARTS

1 SCOPE

This Standard establishes the requirements for composite product definition that are not covered within the existing
ASME Y14 Series of standards.

1.1 ASME Y14 Series Conventions

The conventions in paras. 1.1 through 1.10 are used in this and other ASME Y14 standards.

1.2 Mandatory, Nonmandatory, Guidance, and Optional Words

(a) The word “shall” establishes a requirement.

(b) The word “will” establishes a declaration of purpose on the part of the design activity.

(c) The word “should” establishes a recommended practice.

(d) The word “may” establishes an allowed practice.

(e) The words “typical,” “example,” “for reference,” or the Latin abbreviation “e.g.” in licate suggestions given for
guidance only.

(f) The word “or” used in conjunction with a requirement or a recommendea tact. ‘e indicates that there are two or
more options for complying with the stated requirement or practice.

(g) The phrase “unless otherwise specified” or UOS shall be used to incicat : a default requirement. The phrase is used
when the default is a generally applied requirement and an exception may v » .- 2vided by another document or require-
ment.

1.3 Cross-Reference of Standards

Cross-reference of standards in text with or without a datc follow.ng the standard designator shall be interpreted as
follows:

(a) Reference to other ASME Y14 standards in the text without a date following the standard designator indicates that
the issue of the standard identified in the Reference: seciion (section 2) shall be used to meet the requirement.

(b) Referencetoother ASME Y14 standardsin the “e.:* vith a date following the standard designator indicates that only
that issue of the standard shall be used to m<at 1.~ requirement.

1.4 Invocation of Referenced Standa.ds

The following examples define the“nvc -ation of a standard when specified in the References section (section 2) and
referenced in the text of this Star.ac +d:

(a) When a referenced standa. - is :ited in the text with no limitations to a specific subject or paragraph(s) of the
standard, the entire standard 1. invoked. For example, “Dimensioning and tolerancing shall be in accordance with ASME
Y14.5” is invoking the corip. te _tandard because the subject of the standard is dimensioning and tolerancing and no
specific subject or parag: *oh/s) within the standard are invoked.

(b) When areferenced sta. dard is cited in the text with limitations to a specific subject or paragraph(s) of the standard,
only the paragra;1(s) ~n that subject is invoked. For example, “Assign part or identifying numbers in accordance with
ASME Y14.100G" is 1. 7oking only the paragraph(s) on part or identifying numbers because the subject of the standard is
engineering draw ‘ng practices and part or identifying numbers is a specific subject within the standard.

(c) Whe. a referenced standard is cited in the text without an invoking statement such as “in accordance with,” the
stancard o voked for guidance only. For example, “For gaging principles, see ASME Y14.43" is only for guidance and no
pc con of th: standard is invoked.

1.. Parentheses Following a Definition

When a definition is followed by a standard referenced in parentheses, the standard referenced in parentheses is the
source for the definition.
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