ASME NM.3.3-2018

—Nonmetallic Materials

. O
Part 3 — Properties .~
&
&@&
ASME Standards for Nonmetallic
Pressure Piping Systelsng

D
&

@)
&
et

AN AMERICAN NATIONAL STANDARD

%z@ The American Society of

® Mechanical Engineers


https://asmenormdoc.com/api2/?name=ASME NM.3.3 2018.pdf

ASME NM.3.3-2018

_ Nonmetallic Materials
Part 3 — Properties

ASME Standards for Nonmetallic
Pressure Piping Systems

AN AMERICAN NATIONAL STANDARD

@?A@ The American Society of

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


https://asmenormdoc.com/api2/?name=ASME NM.3.3 2018.pdf

Date of Issuance: May 31, 2019

The next edition of this Standard is scheduled for publication in 2020. This Standard will become effective 6 months after the
Date of Issuance.

ASME issues written replies to inquiries concerning interpretations of technical aspects of this Standard. Periodically certain
the ASMF NPPS Committee may be published as Cases. Cases and interpretations are published on the ASMEF website

actions o

under th¢ Committee Pages at http://cstools.asme.org/ as they are issued.

Errata to|codes and standards may be posted on the ASME website under the Committee Pages to provide correctiops to
incorrectly published items, or to correct typographical or grammatical errors in codes and standards. Such errata shall be|used
on the djte posted.

The Comupittee Pages can be found at http://cstools.asme.org/. There is an option available to automatically receive an efmail
notificatipn when errata are posted to a particular code or standard. This option can be found on‘the appropriate Comnittee

Page aftd

This cod
Committe
opportuni

for additignal public input from industry, acddenia, regulatory agencies, and the public-at-large.

ASME d
ASME d
document
assumean

risk of inffingement of such rights, is entirely their own responsibility.

Particip
endorsem
ASME a

and polici¢s, which\precludes the issuance of interpretations by individuals.

r selecting “Errata” in the “Publication Information” section.

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

e or standard was developed under procedurfes@ccredited as meeting the criteria for American National Standards. The Stan
y to participate. The proposed code orstandard was made available for public review and comment that provides an oppor

pbes not “approve,” “rate,” or “ehdorse” any item, construction, proprietary device, or activity.

bes not take any position with respect to the validity of any patent rights asserted in connection with any items mentioned
and does not undertake t¢ insure anyone utilizing a standard against liability for infringement of any applicable letters paten
y such liability. Users of @ code or standard are expressly advised that determination of the validity of any such patent rights, ar

tion by federal ageney representative(s) or person(s) affiliated with industry is not to be interpreted as government or ing

bnt of this code or standard.
cepts responsibility for only those interpretations of this document issued in accordance with the established ASME proce

dards

that approved the code or standard was balanced to assure that individuals from competent and concerned interests have Had an

unity

n this
t, nor
dthe

ustry

dures

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://cstools.asme.org/
http://cstools.asme.org/
https://asmenormdoc.com/api2/?name=ASME NM.3.3 2018.pdf

CONTENTS

2000 )
CompnitteeRester——r—r——rr—rrrrrr—r—rr——rrr—rr
Corrpspondence With the NPPS Committee . ... ..o i ittt ittt NS
05T o T L0 ot o (o) P P
Subpart 1 Stress Tables . .. ..... ... ittt e N e
Statement of Policy on Information Provided in the Stress Tables . . et . oo oo L L
Guideline on Locating Materials in Stress Tables, and in Tables of Méchanical and Physidal
Properties . ... .o it e A e
1 Introduction .. ......c.iiiiiiiinin e i i i
2 Stress Tables « v v v ittt i e e e e RN e e e
3 Mechanical Property Tables ... ...... i sttt it i e
4 Physical Property Tables .. ............... .Y it
5 Thermoset Data Sheets . . .. ..ottt c N i i it c e
6 2] (3 (=) 4 Uof 1
Subpart 2 Physical Properties Tables . ... ... %8 . .. i i i
INtroduction . ... .ot ittt i e sttt e e e e e
Man/datory Appendices
I Standard Units for Use in EqUations . .. ... oottty
I1 Guidelines on Multiple(Marking of Materials . .. ....... .. .o,
I Guideline on the Approval of New Materials .. ........... oo,
Tables
1-1-1 Maximum Allowable Stress Values, S, for Thermoplastic Materials . .. ............
1-1-2 Maximum Allowable Compression Stress Values, S¢omp, for Thermoplastic Materials .
1-1-8 Maximum Allowable Secondary Stress Range Values, S, for Thermoplastic Materials . .| .
1-1Y Yield Strength Values, S, for Thermoplastic Materials . . ......................
1-2.1-1 Data Sheet for Fiberglass Unsaturated Polyester Resin Type I (SC-582) . ..........
1-2.1-2 Data Sheet for Fiberglass Unsaturated Polyester Resin Type II (SC-582) ...........
1-2.1-3 Data Sheet for Fiberglass Unsaturated Polyester Resin Type III (55-deg Filament Wound;
ASME NM 2_Mandatary Appendix V) .
1-2.2-1 Data Sheet for Vinyl Ester Resin Type I (SC-582) . ... ..o v ittt
1-2.2-2 Data Sheet for Vinyl Ester Resin Type II (SC-582) . ... ..ottt
1-2.2-3 Data Sheet for Vinyl Ester Resin Type III (55-deg Filament Wound; ASME NM.2, Mandatory
Appendix IV) ..ttt e e e e e e e e e e
1-1-1M Maximum Allowable Stress Values, S, for Thermoplastic Materials . .. ..............
1-1-2M Maximum Allowable Compression Stress Values, Scomp, for Thermoplastic Materials
1-1-3M Maximum Allowable Secondary Stress Range Values, S, for Thermoplastic Materials . . .
1-1-YM Yield Strength Values, S, for Thermoplastic Materials . . ........................

il

vi
vii

ix

_

W W W NN NN

136
136

157
158
159

22
30
54
58
60

62
64
66

68
70
88
96


https://asmenormdoc.com/api2/?name=ASME NM.3.3 2018.pdf

1-2.1-1M Data Sheet for Fiberglass Unsaturated Polyester Resin Type I (SC-582) ... .......... 124
1-2.1-2M Data Sheet for Fiberglass Unsaturated Polyester Resin Type II (SC-582) ............. 126
1-2.1-3M Data Sheet for Fiberglass Unsaturated Polyester Resin Type III (55-deg Filament Wound;
ASME NM.2, Mandatory Appendix [V) . ... oottt it it e e 128
1-2.2-1M Data Sheet for Vinyl Ester Resin Type I (SC-582) . . . . . i v it i ittt i i i ee e 130
1-2.2-2M Data Sheet for Vinyl Ester Resin Type II (SC-582) . ... ... ittt i, 132
1-2.2-3M Data Sheet for Vinyl Ester Resin Type III (55-deg Filament Wound; ASME NM.2, Mandatory
APPendix IV Lottt e e e e e e 134
2-1 Thermal Expansion Coefficients for Thermoplastic Materials . .. .................¢ 138
2-2 Nominal Coefficients of Thermal Conductivity (TC) and Thermal Diffusivity (TD) for
Thermoplastic Materials . . .. ... oottt i e el 140
2-3 Moduli of Elasticity, E, of Thermoplastic Materials for Given Temperatures . . .. =% ... . 142
2-4 Poisson’s Ratio and Density of Nonmetallic Materials . ... .......... . Nt 146
2-1M Thermal Expansion Coefficients for Thermoplastic Materials . .. ...... %o .o, 148
2-2M Nominal Coefficients of Thermal Conductivity (TC) and Thermal Diffusivity (TD) for
Thermoplastic Materials . . .. ..o ittt e (N e e et e 150
2-3M Moduli of Elasticity, E, of Thermoplastic Materials for Given Températures . .......... 152
2-4M Poisson’s Ratio and Density of Nonmetallic Materials . .. .,. (). .. ... ... ... oo 156
[-1 Standard Units for Use in Equations . .. ... i@ ittt it i e 157



https://asmenormdoc.com/api2/?name=ASME NM.3.3 2018.pdf

FOREWORD

In 2011, The American Society of Mechanical Engineers (ASME) established the Committee on Nonmetallic Pressure
Piping Systems (NPPS) to develop standards for the construction of nonmetallic pressure piping systems. This Commit-
tee’S[E0AWAS O SPECHy COMSI IO TeqUITEMETS o oMM tat e ppig and pipimg products; SUCh TequiTenents were
not 4dequately defined in existing standards.

Prjior to the development of the ASME Standards for Nonmetallic Pressure Piping Systems, nonmetallic pressuyre piping
requlirements were contained within several existing standards. The nonmetallic piping requirements of the ASME B31
Codg for Pressure Piping varied across Sections, with some Sections having no requirements for nonmetallic cothponents
atall. Other standards and codes, such as ASME RTP-1 and the ASME Boiler and Pressure Vessel.Code (BPVC), $ection X,
inclyded requirements for reinforced thermoset plastic (RTP) corrosion-resistant equipment'but not for piping and
piping components. ASME BPVC, Section 111 did have a few Code Cases that addressed requirements for some nopmetallic
pipifpg and piping components, including those made from glass-fiber-reinforced thermosetting resin (FRP) gnd a few
thermoplastics, e.g., high density polyethylene (HDPE) and poly(vinyl chloride) (PVC)sHowever, the scope of tHese Code
Cases was very limited, and in some cases the methodology was nearly 30 years old\The ASME NPPS Standards rlow serve
as a fentralized location for NPPS requirements and are developed by committees whose members are expetts in this
field| The NPPS Committee’s functions are to establish requirements related to pressure integrity for the constffuction of
nontpetallic pressure piping systems, and to interpret these requirements when questions arise regarding their intent.

THe first edition of ASME NM.3.3 contains stress tables and physical properties tables for thermoplastic malterials as
welljas data sheets for six reinforced thermoset plastic material constructions. ASME NM.3.3-2018 was approvied by the
Amefican National Standards Institute (ANSI) on August 16, 2018.

L Construction, as used in this Foreword, is an all-inclusive term comprising materials, design, fabrication, erection, examination, inspection, testing,
and overpressure protection.
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CORRESPONDENCE WITH THE NPPS 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 requesting interpretations, proposing

revigiONS O a CASE, and attending COMIMITEE MEetngs. COITESPOIUENTE SHould be addressed to:

Proposing Revisions. Revisions are made periodically to the Standard to incorporate €hanges that appear 1

or dg
publ
Th

citing the paragraph number(s), the proposed wording, and a detailed déscription of the reasons for the

incly

an a

immpdiately upon ASME approval and shall be posted on the‘ASME Committee web page.

Rgquests for Cases shall provide a Statement of Need and*Background Information. The request should id
Stanfard and the paragraph, figure, or table number(s), and be written as a Question and Reply in the same
existing Cases. Requests for Cases should also indicate\thre applicable edition(s) of the Standard to which the

Case¢

Inferpretations. Uponrequest,the NPPS Standards Committee will render an interpretation of any requirem
Stanfard. Interpretations can only be rendered in response to a written request sent to the Secretary of
Stanfards Committee.

Ré
form

automatic e-mail confirming receipt.
If the Inquirer is unable to ‘use'the online form, he/she may mail the request to the Secretary of the NPPS
Compmittee at the above address. The request for an interpretation should be clear and unambiguous. It is fui

omn]

Subijgct: Cite the applicable paragraph number(s) and the topic of the inquiry in one or tw

Edit
Queg

Proposing a Case. Cases may be issued to provide alternative ruleswhen justified, to permit early implemel

Secretary, NPPS Standards Committee

The American Society of Mechanical Engineers
Two Park Avenue

New York, NY 10016-5990
http://go.asme.org/Inquiry

ecessary

sirable, as demonstrated by the experience gained from the application of the Stahdard. Approved revisiohs will be

shed periodically.
e Committee welcomes proposals for revisions to this Standard. Such proposals should be as specific as

ding any pertinent documentation.

proved revision when the need is urgent, or to provide rules not'covered by existing provisions. Cases are

applies.

quests for interpretation should.preferably be submitted through the online Interpretation Submittal F
is accessible at http://go.asme.org/InterpretationRequest. Upon submittal of the form, the Inquirer will rf

ended that the Inquirer submit his/her request in the following format:

on: Cite the applicable edition of the Standard for which the interpretation is being r

tion: Phrase the question as a request for an interpretation of a specific requirement sy
general understanding and use, not as a request for an approval of a proprietary

possible,
broposal,

htation of
effective

entify the
ormat as
broposed

ent of the
he NPPS

orm. The
eceive an

tandards
ther rec-

o0 words.
bquested.

itable for
design or

situation. Please provide a condensed and precise question, composed in such a y

yay thata

Prop

Background Information:

“ » « » 1 : PR G |
be Ul 11U lClJl_y S dLLCPLdUlC.

osed Reply(ies): Provide a proposed reply(ies) in the form of “Yes” or “No,” with explanation as needed. If
entering replies to more than one question, please number the questions and replies.

Provide the Committee with any background information that will assist the Committee in

understanding the inquiry. The Inquirer may also include any plans or drawings that are

necessary to explain the question; however, they should not contain proprietary
information.

names or

Requests thatare notin the format described above may be rewritten in the appropriate format by the Committee prior
to being answered, which may inadvertently change the intent of the original request.

vii
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Moreover, ASME does not act as a consultant for specific engineering problems or for the general application or
understanding of the Standard requirements. If, based on the inquiry information submitted, it is the opinion of
the Committee that the Inquirer should seek assistance, the inquiry will be returned with the recommendation
that such assistance be obtained.

ASME procedures provide for reconsideration of any interpretation when or if additional information that might affect
an interpretation is available. Further, persons aggrieved by an interpretation may appeal to the cognizant ASME

Committee or Subcommittee. ASME does not “approve,” “certify,” “rate,” or “endorse” any item, construction, proprietary
device, or activity.

» o«

Attending-€e gs- , . gtitarty 7
ences thdt are open to the public. Persons wishing to attend any meeting and/or telephone conference should contadt the
Secretary of the NPPS Standards Committee.

viii
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INTRODUCTION

The ASME Standards for Nonmetallic Pressure Piping Systems (NPPS) are

NM.1

Thermoplastic Piping Systems: This Standard contains requirements for piping and piping components that are

produced using thermoplastic resins or compounds. Thermoplastics are a specific group of nonmetallic
materials that, for processing purposes, are capable of being repeatedly softened by increase of temperature and

NM.3

NM.]

It
to bd
othe
stan
Supp
instg

Ce

hardened by decrease of temperature.

Glass-Fiber-Reinforced Thermosetting-Resin Piping Systems: This Standard contains requirements for
piping components that are produced using glass-fiber reinforcement embedded in or surfounded
thermosetting resin.

Nonmetallic Materials: This Standard includes specifications for nonmetallic materials (excépt wood, n|
glass, and concrete) and, in conformance with the requirements of the individualieonstruction st
methodologies, design values, limits, and cautions on the use of materials. This Standard is divided
Parts:

- NM.3.1, Nonmetallic Materials, Part 1 — Thermoplastic Material Specifications* This Part contains ther]
material specifications identical to or similar to those published by, the”American Society for Tes
Materials (ASTM International) and other recognized national or international organizations.

- NM.3.2, Nonmetallic Materials, Part 2 — Reinforced Thermoset Plastic Material Specifications: This Par
reinforced thermoset plastic material specifications identical tojorsimilar to those published by ASTM
recognized national or international organizations.

- NM.3.3, Nonmetallic Materials, Part 3 — Properties: This\Part provides tables and data sheets for
stresses, mechanical properties (e.g., tensile and yield’strength), and physical properties (e.g., coe
thermal expansion and modulus of elasticity) for monmetallic materials.

s the owner’s responsibility to select the piping standard that bestapplies to the proposed piping installatio
considered by the owner include limitations of the standard, jurisdictional requirements, and the applid

I standards. All applicable requirements of the‘'selected standard shall be met. For some installations, more

lard may apply to different parts of the installation. The owner is also responsible for imposing requ

lementary to those of the standard if-such requirements are necessary to ensure safe piping for the

llation.

rtain piping within a facility may_be.subject to other codes and standards, including but not limited to the f]

ipingand
by cured

onfibrous
indards,
nto three

moplastic
ing and

t contains
and other

allowable
fficient of

h. Factors
ability of
than one
irements
broposed

bllowing:

enerating
d cooling

onshore
ocessing,
hnts and

r piping
bumping,

iging for

ASME B31.8, Gas Transmission and Distribution Piping Systems: This code contains requirements for piping transporting
products that are predominately gas between sources and terminals, including compressor, regulating, and metering
stations; and gas gathering pipelines.

ASME B31.9, Building Services Piping: This code contains requirements for piping typically found in industrial,
institutional, commercial, and public buildings, and in multi-unit residences, which does not require the range of sizes,
pressures, and temperatures covered in ASME B31.1.
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ASME B31.12, Hydrogen Piping and Pipelines: This code contains requirements for piping in gaseous and liquid hydrogen
service, and pipelines in gaseous hydrogen service.

National Fuel Gas Code: This code contains requirements for piping for fuel gas from the point of delivery to the
connection of each fuel utilization device.

NFPA 99, Health Care Facilities: This standard contains requirements for medical and laboratory gas systems.

NFPA Fire Protection Standards: These standards contain requirements for fire protection systems using water, carbon
dioxide, halon, foam, dry chemicals, and wet chemicals.

nonmetallic pressure piping. These Standards contain mandatory requirements spec1f1c prohlbltlons and nonmanda-
tory guidance for construction activities. These Standards do not address all aspects of these activities, and these-aspects
thatare rjot specifically addressed should not be considered prohibited. While safety is the overriding considetation|, this
factor algne will not necessarily govern the final specifications for any piping installation. With few ‘exceptiong, the
requirenmients do not, of practical necessity, reflect the likelihood and consequences of deteriération in sefvice
related tp specific service fluids or external operating environments. These Standards are net.désign handbgoks.
Many degisions that must be made to produce a safe piping installation are not specified in detailwithin these Standprds.
These Standards do not serve as substitutes for sound engineering judgment by the owner and the designer. The pljrase
engineering judgment refers to technical judgments made by knowledgeable designers experienced in the applicatipn of
these Stapdards. Engineering judgments must be consistent with the philosophy of these Standards, and such judgnjents
must neyer be used to overrule mandatory requirements or specific prohibitions‘of‘these Standards.
To the|greatest possible extent, Standard requirements for design are stated in terms of basic design principleg and
formulas| These are supplemented as necessary with specific requirements te-efisure uniform application of prindiples
and to gyide selection and application of piping elements. These Standards/prehibit designs and practices known fo be
unsafe ahd contain warnings where caution, but not prohibition, is watranted.
These $tandards generally specify a simplified approach for many of their requirements. A designer may choose to ise a
more rigorous analysis to develop design and construction requifements. When the designer decides to take this
approach], he or she shall provide to the owner details and calculations demonstrating that design, fabrication, ekam-
ination, ifhspection, testing, and overpressure protection are corsistent with the criteria of these Standards. These dgtails
shall be aldequate for the owner to verify the validity of the approach and shall be approved by the owner. The detailshall
be docurphented in the engineering design.
The depigner is responsible for complying with requirements of these Standards and demonstrating compliance|with
the equations of these Standards when such equatiensare mandatory. These Standards neither require nor prohibit the
use of computers for the design or analysis of components constructed to the requirements of these Standards. HowEgver,
designer$ and engineers using computer programs for design or analysis are cautioned that they are responsible fpr all
technicall assumptions inherent in the programs they use and for the application of these programs to their defsign.
These ptandards do not fully address(tolerances. When dimensions, sizes, or other parameters are not specified [with
tolerancgs, the values of these parameters are considered nominal, and allowable tolerances or local variances mgy be
considergd acceptable when baséd jon engineering judgment and standard practices as determined by the designer.
Suggedted requirements of good practice are provided for the care and inspection of in-service nonmetallic pregsure
piping systems only as an aid_to owners and their inspectors.
The requirements of these-Standards are not to be interpreted as approving, recommending, or endorsing any proprie-
tary or syecific design pras limiting in any way the manufacturer’s freedom to choose any method of design or any form of
construction that conforms to the requirements of these Standards.
It is infended that*editions of the ASME NPPS Standards not be retroactive. Unless agreement is specifically made
between|contraeting parties to use another edition, or the regulatory body having jurisdiction imposes the use of angther
edition, the latest editionissued at least 6 months priorto the original contract date for the first phase of activity covering a
ipec-
tion, testlng, and overpressure protectlon for the piping until the Completlon of the work and initial operatlon Revisions
to material specifications included in ASME NM.3.1 and ASME NM.3.2 are originated by ASTM and other recognized
national or international organizations, and are usually adopted by ASME. However, those revisions do not necessarily
indicate that materials produced to earlier editions of specifications are no longer suitable for ASME construction. Both
ASME NM.3.1 and ASME NM.3.2 include a Mandatory Appendix, “Guideline on Acceptable ASTM Editions,” that lists the
latest edition of material specifications adopted by ASME as well as other editions considered by ASME to be identical for
ASME construction.
Users of these Standards are cautioned against making use of revisions to these Standards without assurance that they
are acceptable to the proper authorities in the jurisdiction where the piping is to be installed.
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SUBPART 1
STRESS TABLES
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ATEMENT OF POLICY ON INFORMATION PROVIDED IN
STRESS TABLES

e purpose of this Statement of Policy is to clarify
h information in the stress tables is mandatory
which is not. The information and restrictions
ided in the Notes found throughout the various
s tables provided in this Subpart are mandatory.
vital to recognize that lines of information in
s 1-1-1, 1-1-2, and 1-1-3 (Tables 1-1-1M, 1-1-2M,
|-1-3M) frequently have essential information refer-
d in the Notes column. These Notes are organized as
vs:

) General Notes. These notes are applicable to all
rials presented in the specific table.

MXX — Material Notes. These notes are applicable
aterials of a specific material nominal composition
polyethylene), product form (e.g., extruded\pipe),
or type/grade (e.g., PE4710).

CXX — Construction Standard Notes. These notes are

[cable to requirements for a specificConstruction

lard (e.g., ASME NM.1).

e specifications and grades or types, coupled with the
bned Notes for each line\provide the complete
ription of material in the context of the allowable
ses or allowable stress ranges. Additional require-
[s for particular types’ of construction must also be

Ined from the reguirements governing the construc-

Tables 1=3=1, 1-1-2, and 1-1-3 (Tables 1-1-1M,
PM, and 1 ~1-3M), the information in the nominal
bositioir'column is nonmandatory and is for informa-
only-However, these nominal compositions are the

prim

Where provided, the information

in the columns for

product form, specification number, type/grade, size/
thickness, and external pressure chart number is manda-

tory. The information in the material grouping
also mandatory; however,"the primary source
information is ASME“BPVC, Section IX, Table|
When there is a eonflict between the material
information in hese stress tables and that
BPVC, SectiondX, the numbers in Section IX sha

The information in the minimum tensile stre
minimum'yield strength columns is nonmandato

THE

olumn is
for this
QF-422.
grouping
in ASME
1 govern.
ngth and
ry. These

values)yas well as the temperature-dependent values

pravided in Table 1-1-Y (Table 1-1-YM)
invoked by the construction standard in the dg
tion of some form of allowable stress values (e.g
duration load) but do not typically form the basis
term allowable stress values for nonmetallic 1
When there is a conflict between the tensile {
strength values in the stress tables and those in
rial specifications in ASME NM.3.1 and ASME NI
values in ASME NM.3.1 and ASME NM.3.2 shal

The information in the applicability and n
temperature limits columns is mandatory. ]
construction standards often have different use-
ture limits for the same material and condition.
material is permitted for use in the constructio
standard, and is in the SI units version of these t.
maximum use-temperature limit in these co

may be
termina-
, a short-
forlong-
haterials.
nd yield
he mate-
1.3.2, the
govern.
laximum
Different
fempera-
Where a
h code or
hbles, the
lumns is

critical. Further, in the SI units version of t
tables, values may be listed in the table at tem
above the maximum use-temperature limit. Th
values are provided solely to permit interpola
used to determine the allowable stress or allowa

le stress
eratures
se stress
on to be
le stress

ture for which stress values are listed and the maximum

use-temperature limit listed in these columns.
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GUIDELINE ON LOCATING MATERIALS IN STRESS TABLES, AND
IN TABLES OF MECHANICAL AND PHYSICAL PROPERTIES

1 INTRODUCTION

The goal of this Guideline is to assist the users of ASME
NM.3.3 in locating materials in the thermoplastic stress
tables, tables of thermoplastic mechanical properties,
tables off thermoplastic physical properties, and ther-
moset dpta sheets. This Guideline defines the logic
used to place materials within these tables.

Tables|and data sheets whose designators have a prefix
of “1-” oI “2-” can be found in Subpart 1 or Subpart 2,
respectiyely. Stress tables and mechanical property
tables hqve prefixes of “1-1-" data sheets have prefixes
of “1-2-,] and physical property tables have prefixes of
“2-"The $uffix “M” indicates that ST units (metric) are used.

2 STRESS TABLES

Tableg 1-1-1 and 1-1-2 (Tables 1-1-1M and 1-1-2M)
cover dllowable stresses, while Table 1-1-3
(Table 141-3M) covers allowable stress ranges. Although
Subpart ] also covers (where applicable based on material
type) yield strength, the organization of those mechanical
property| tables is discussed separately in seetion 3. A
table-by-table explanation of the materialS-organization
logic us¢d to place materials within the designated
tables follows.

2.1 Table 1-1-1 (Table 1-1-IM)

Table 1-1-1 (Table 1-1-1M).provides allowable stresses
for thernjoplastic’ materialsused in ASME NM.1 construc-
tion. Within these tables, the first step in ordering mate-
rials is tq use their hominal compositions. These nominal
compositions are nothing more than widely recognized
designaforscfor each thermoplastic material. These
nominal compositions are arranged as follows:

(f) poly(vinylidene fluorides) (PVDFs)

For a given nominal composition, these tableg are
arranged by increasing yield strength. For a gliven
nominal composition and yield strength, stress listings
are provided in order of increasing specification number.

Sometimes, for a given nefinal composition, yield
strength, specification mmumber, and grade or fype,
there may be more than-one line of stresses. At| this
point, the Notes referenced will define why therg are
two or more lines of stresses and when each appligs.

2.2 Table 1-1-2 (Table 1-1-2M)

Table,1%1-2 (Table 1-1-2M) provides allowjble
compressive stresses for thermoplastic materials psed
in ASME NM.1 construction. This table is organize¢d in
the same manner as Table 1-1-1 (Table 1-1-1M); see
para. 2.1.

2.3 Table 1-1-3 (Table 1-1-3M)

Table 1-1-3 (Table 1-1-3M) provides allowjble
secondary stress ranges for thermoplastic matefrials
used in ASME NM.1 construction. These tables are ¢rga-
nized in the same manner as the preceding tables} see
para. 2.1.

3 MECHANICAL PROPERTY TABLES

Yield strength values (where applicable based on mate-
rial type) are to be used in design calculations accordipg to
the requirements of the construction standards. Howgver,
they are not to be construed as minimum strength values
at temperature. This is explained in the General Notes to
these tables. Paragraph 3.1 explains the materials-ofgan-
ization logic.

(a) chlorinated poly(vinyl chlorides]) (CPVCs]

(b) polyamides (PAs)

(c) polyethylenes (PEs)

(d) polyethylenes of raised temperatures (PE-RTs)
(e) poly(vinyl chlorides) (PVCs)

1 ASME uses the current ASTM definition of thermoplastic — a plastic
that repeatedly can be softened by heating and hardened by cooling
through a temperature range characteristic of the plastic, and that in
the softened state can be shaped by flow into articles by molding or
extrusion.

3.1 Table 1-1-Y (Table 1-1-YM)

Table 1-1-Y (Table 1-1-YM) provides yield strength
values for thermoplastic materials. The ordering of
yield strength lines parallels the logic described for ther-
moplastic materials in para. 2.1. Itis important to note that
yield strength typically does not form the basis for long-
term allowable stress values for thermoplastic materials;
values of yield strength should therefore only be used in
design where allowed by the construction standard.
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4 PHYSICAL PROPERTY TABLES

Physical properties (thermal conductivity, thermal
diffusivity, thermal expansion, and density), modulus
of elasticity, and Poisson’s ratio values are presented
inthe tables in Subpart 2 and are based on nominal compo-
sition (e.g., polyethylene), product form (e.g., extruded
pipe), and/or type/grade (e.g., PE4710). Paragraphs 4.1
through 4.4 describe how these tables are organized.

5 THERMOSET DATA SHEETS

Allowable stress values, mechanical properties, and
physical properties required for all constructions are
provided in data sheets. Data sheets are provided for
the following thermoset? constructions:

(a) Type I unsaturated polyester resin [Table 1-2.1-1
(Table 1-2.1-1M)]

(b) Type Il unsaturated polyester resin [Table 1-2.1-2
{Table 1.2.1.2M}]

4.1 [Table 2-1 (Table 2-1M)

Tqble 2-1 (Table 2-1M) covers thermal expansion beha-
vior,|presented in terms of A (instantaneous coefficient of
thermal expansion), B (mean coefficient of thermal expan-
sion]), and C (linear thermal expansion). They cover
numerous individual thermoplastic materials and ther-
moplastic material groupings (as applicable). Notes at
the end of the tableslist the materials covered by the desig-
natefl groupings. Groupings may be by nominal composi-
tion|(e.g., polyethylene), product form (e.g., extruded
pipe), and/or type/grade (e.g., PE4710), as applicable.

4.2 [Table 2-2 (Table 2-2M)

T4ble 2-2 (Table 2-2M) provides both thermal conduc-
tivity (TC) and thermal diffusivity (TD) values. They cover
numkrous individual thermoplastic materials and ther-
moplastic material groupings (as applicable). Notes at
the end of the tableslist the materials covered by the desig-
natefl groupings. Groupings may be by nominal composi*
tion|(e.g., polyethylene), product form (e.g., extruded
pipe), and/or type/grade (e.g, PE4710), as applicable.

4.3 |[Table 2-3 (Table 2-3M)

T4ble 2-3 (Table 2-3M) provides modulicof elasticity for
matgrials. For some materials, moduli’ of elasticity may
vary| significantly with stress and/or load duration, in
additrion to temperature; for'such materials, moduli of
elasticity values are provided in terms of stress and/or
load| duration, in addition to temperature. The tables
covelr numerous inditidual thermoplastic materials and
therpnoplastic material groupings (as applicable). Notes
at the end of the-tables list the materials covered by
the |[designdted groupings. Groupings may be by
nomjnal cemposition (e.g., polyethylene), product form
(e.g.| extruded pipe), and/or type/grade (e.g., PE4710),
as applicable

(c) 55-deg wind angle unsaturated polyeéster resin
(Type III) [Table 1-2.1-3 (Table 1-2.1-3M}]
(d) Type I vinyl ester resin [Table [1-2.2-1
(Table 1-2.2-1M)]
(e) Type II vinyl ester resin [Table [1-2.2-2
(Table 1-2.2-2M)]
(f) 55-deg wind angle,vinyl ester resin (Type III)
[Table 1-2.2-3 (Table 1-2.2-3M)]

6 REFERENCES

Plastic definitions and abbreviations used in this Stan-
dard are taken from ASTM D883, Standard Terminology
Relating«o ‘Plastics, and ASTM D1600, Standard Termi-
nology.for’Abbreviated Terms Relating to Plasticf, respec-
tivelys

4.4 Table 2-4 (Table 2-4M)

Table 2-4 (Table 2-4M) provides Poisson’s ratio and
density for thermoplastic materials.

2 ASME uses the current ASTM definition of thermoset — a plastic that,
after having been cured by heat or other means, is substantially infusible
and insoluble.
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Table 1-1-1 Maximum Allowable Stress Values, S, for Thermoplastic Materials

Minimum Maximum
Yield Temperature
Line Nominal ASME Construction Strength, Limit, Design
No. Composition Product Form Spec. No. Type/Grade  Code Notes ksi °F Factor

1 |CPVC Extruded pipe SD-2846 CPVC 4120-05 co1 7.0 200 D01
2 |CPVC Extruded pipe SD-2846 CPVC 4120-05 co1 7.0 200 D02
3 |CPVC Extruded pipe SD-2846 CPVC 4120-05 Cco1 7.0 200 D03
4 |CPyC Extruded pipe SD-2846 CPVC 4120-06 co1 7.0 200 DO1
5 |CPVC Extruded pipe SD-2846 CPVC 4120-06 co1 7.0 200 D02
6 |CPyC Extruded pipe SD-2846 CPVC 4120-06 co1 7.0 200 b03
7 |CPyC Extruded pipe SF-441 CPVC 4120-05 Cco1 7.0 200 D01
8 |CP)C Extruded pipe SF-441 CPVC 4120-05 co1 7.0 200 D02
CPyC Extruded pipe SF-441 CPVC 4120-05 co1 7.0 200 D03

10 [CPyC Extruded pipe SF-441 CPVC 4120-06 Cco1 70 200 D01
11 [CPyC Extruded pipe SF-441 CPVC 4120-06 Cco1 7.0 200 D02
12 |CPyC Extruded pipe SF-441 CPVC 4120-06 co1 7.0 200 D03
13 |CPyC Extruded pipe SF-442 CPVC 4120-05 COT 7.0 200 D01
14 |CPyC Extruded pipe SF-442 CPVC 4120-05 €01 7.0 200 D02
15 |CPyC Extruded pipe SF-442 CPVC 4120-05 Cco1 7.0 200 D03
16 |CPyC Extruded pipe SF-442 CPVC 412006 co1 7.0 200 D01
17 |CPyC Extruded pipe SF-442 CPVCG-4120-06 co1 7.0 200 D02
19 |Polyamide Extruded pipe SF-2945 PA 32312 7.0 180 D01
20 |Polyamide Extruded pipe SF-2945 PA 32312 7.0 180 D02
21 |Polyamide Extruded pipe SF-2945 PA 32312 7.0 180 D03
22 |Polyamide Extruded pipe SF<2945 PA 32316 7.0 180 D01
23 |Polyamide Extruded pipe SF-2945 PA 32316 7.0 180 D02
24 |Polyamide Extruded pipé SF-2945 PA 32316 7.0 180 D03
25 |Polyethylene Extruded pipe SD-2239 PE2708 2.6 140 D04
26 |Polyethylene Extruded pipe SD-2239 PE2708 2.6 140 D05
27 |Polyethylene Extruded pipe SD-2239 PE2708 2.6 140 D07
28 |Polyethylene Extruded pipe SD-2239 PE2708 2.6 140 D08
29 |Polyethylene Extruded pipe SD-2239 PE2708 2.6 180 D04
30 |Polyethylene Extruded pipe SD-2239 PE2708 2.6 180 D05
31 |Polyethylene Extruded pipe SD-2239 PE2708 2.6 180 D07
32 |Polyethylene Extruded pipe SD-2239 PE2708 2.6 180 D08
33 |Polyethylene Extruded pipe SD-2513 PE2708 2.6 140 D04
34 |Polyethylene Extruded pipe SD-2513 PE2708 2.6 140 D05
35 |Polyethylene Extruded pipe SD-2513 PE2708 2.6 140 D07
36 |Polyethylene Extruded pipe SD-2513 PE2708 2.6 140 D08
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Table 1-1-1 Maximum Allowable Stress Values, S, for Thermoplastic Materials

Maximum Allowable Stress, ksi [Note (1)], for Material Temperature, °F, Not Exceeding

Line
No. Notes 73 80 920 100 110 120 130 140 150 160 170 180 190 200
1 [MO1 1.60 1.51 1.38 1.25 1.13 1.02 0.907 0.798 0.694 0.593 0.495 0.400 0.308 0.219
2 |M01 2.00 1.88 1.72 1.57 1.42 1.27 1.13 0.998 0.867 0.741 0.619 0.500 0.385 0.274
3 |MO1 4.00 3.77 3.45 3.14 284 255 2.27 2.00 1.74 1.48 1.24 1.00 0.770 0.547
MO02 1.60 1.52 1.40 1.28 1.17 1.07 0964 0.865 0.769 0.677 0.587 0.500 0.416 0334
MO02 2.00 1.89 1.75 1.60 1.47 1.33 1.21 1.08 0962 0.846 0.734 0.625 0.520~ 0.417
MO02 4.00 3.79 349 3.21 2.93 267 241 216 192 1.69 1.47 1.25 1.04, 0.835
7| [M0O1 1.60 1.51 1.38 1.25 1.13 1.02 0.907 0.798 0.694 0.593 0.495 0.400 0.308 0.219
8| [M01 2.00 1.88 1.72 1.57 1.42 1.27 1.13 0.998 0.867 0.741 0.619-~20.500 0.385 0.274
MO1 4.00 3.77 345 314 284 255 2.27 2.00 1.74 1.48 124 1.00 0.770 0.547
10| |M02 1.60 1.52 1.40 1.28 1.17 1.07 0964 0.865 0.769 0.677-0.587 0.500 0.416 0.334
11| |M02 2.00 1.89 1.75 1.60 1.47 1.33 1.21 1.08 0962 0846 0.734 0.625 0.520 0.417
12| |M02 4.00 3.79 349 3.21 2.93 2,67 241 216 192 1.69 1.47 1.25 1.04 0.835
13| IM01 1.60 1.51 1.38 1.25 1.13 1.02 0.907 0.798 “0.694 0.593 0.495 0.400 0.308 0.219
14| (M01 2.00 1.88 1.72 1.57 1.42 1.27 1.13 0998 0.867 0.741 0.619 0.500 0.385 0.274
15| (M01 4.00 3.77 3.45 3.14 2.84 255 2.27 2.00 1.74 1.48 1.24 1.00 0.770 0.547
16| |M02 1.60 1.52 1.40 1.28 1.17 1.07 0964 0.865 0.769 0.677 0.587 0.500 0.416 0.334
17| |M02 2.00 1.89 1.75 1.60 1.47 1.33 1.21 1.08 0962 0.846 0.734 0.625 0.520 0.417
19| (M03 1.00 0958 0.900 0.845 0.791 0.739 0.689 0.640 0.603 0.568 0.533 0.500
20 |{M03 1.25 1.20 1.13 1.06 (0:988 0.923 0.861 0.800 0.754 0.710 0.667 0.625
21| (MO03 2.50 240 2.25 2.11 1.98 1.85 1.72 1.60 1.51 1.42 1.33 1.25
22| (M04 1.26 1.21 1.15 1.08 1.02 0.959 0902 0.846 0.792 0.740 0.689 0.640
23| |M04 1.58 1.52 1,43 1.35 1.27 1.20 1.13 1.06 0990 0.925 0.861 0.800
24| |M04 3.15 3.03 286 2.70 2.55 240  2.25 2.12 1.98 1.85 1.72 1.60
25| [MO5, M06 0.406,.0.391 0.378 0.365 0.353 0.342 0.331 0.320
26/ (MO5, MO6 0500 0.488 0.472 0.457 0.442 0427 0413 0.400
27| [MO5, M06:=0.788 0.769 0.744 0.719 0.696 0.673 0.651 0.630
28| |M05, MO6” 1.25 1.22 1.18 1.14 111 1.07 1.03 1.00
29| (M0O5, MO7 0.400 0.385 0.363 0.343 0.323 0.304 0.285 0.267 0.250 0.233 0.217 0.202
30 [MO5, MO7 0.500 0.481 0.454 0.428 0404 0380 0.357 0.334 0.313 0.292 0.272 0.252
31 [MO5, MO7 0.788 0.757 0.715 0.675 0.636 0.598 0.562 0.527 0.493 0.460 0.428 0.397
32 [MO5, M07 1.25 1.20 1.14 1.07 1.01 0949 0.892 0.836 0.782 0.730 0.679 0.630
33 [MO06, MO8 0.400 0.391 0.378 0.365 0.353 0.342 0.331 0.320
34 [MO06, MO8 0.500 0.488 0.472 0.457 0.442 0427 0413 0.400
35 [MO06, MO8 0.788 0.769 0.744 0.719 0.696 0.673 0.651 0.630
36 [M06, M08 1.25 1.22 1.18 1.14 1.11 1.07 1.03 1.00
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Table 1-1-1 Maximum Allowable Stress Values, S, for Thermoplastic Materials (Cont’d)

Minimum Maximum
Yield Temperature
Line Nominal ASME Construction Strength, Limit, Design
No. Composition Product Form Spec. No. Type/Grade  Code Notes ksi °F Factor
37 |Polyethylene Extruded pipe SD-2513 PE2708 2.6 180 D04
38 |Polyethylene Extruded pipe SD-2513 PE2708 2.6 180 D05
39 |Polyethylene Extruded pipe SD-2513 PE2708 2.6 180 D07
40 |Polyethylene Extruded pipe SD-2513 PE2708 2.6 180 D08
41 |Polyethylene Extruded tube SD-2737 PE2708 2.6 140 D04
42 |Polyethylene Extruded tube SD-2737 PE2708 2.6 140 DO5
43 |Polyethylene Extruded tube SD-2737 PE2708 2.6 140 D07
44 |Polyethylene Extruded tube SD-2737 PE2708 2.6 140 D08
45 |Polyethylene Extruded tube SD-2737 PE2708 2.6 180 D04
46 |Polyethylene Extruded tube SD-2737 PE2708 2.6 180 D05
47 |Polyethylene Extruded tube SD-2737 PE2708 26 180 D07
48 |Polyethylene Extruded tube SD-2737 PE2708 2:6 180 D08
49 |Polyethylene Extruded pipe SD-3035 PE2708 2.6 140 D04
50 [Polyethylene Extruded pipe SD-3035 PE2708 2.6 140 D05
51 |[Polyethylene Extruded pipe SD-3035 PE2708 2.6 140 D07
52 |Polyethylene Extruded pipe SD-3035 PE2708 2.6 140 D08
53 |[Polyethylene Extruded pipe SD-3035 PE2708 2.6 180 D04
54 |Polyethylene Extruded pipe SD-3035 PE2708 2.6 180 D05
55 |Polyethylene Extruded pipe SD-3035 PE2708 2.6 180 D07
56 |Polyethylene Extruded pipe SD-3035 PE2708 2.6 180 D08
57 |Polyethylene Extruded pipe SF-714 PE2708 2.6 140 D04
58 |Polyethylene Extruded pipe SF-714 PE2708 2.6 140 D05
59 |Polyethylene Extruded pipe SF-714 PE2708 2.6 140 D07
60 |Polyethylene Extruded pipe SF-744 PE2708 2.6 140 D08
61 |Polyethylene Extruded pipe SE-714 PE2708 2.6 180 D04
62 |Polyethylene Extruded pipe SF-714 PE2708 2.6 180 D05
63 |Polyethylene Extruded pipe SF-714 PE2708 2.6 180 D07
64 |Polyethylene Extruded pipe SF-714 PE2708 2.6 180 D08
65 |Polyethylene Extruded pipe SD-2239 PE3608 3.0 140 D04
66 |Polyethylene Extruded pipe SD-2239 PE3608 3.0 140 D05
67 |Polyethylene Extruded pipe SD-2239 PE3608 3.0 140 D06
68 |Polyethylene Extruded pipe SD-2239 PE3608 3.0 140 D08
69 |Polyethylene Extruded pipe SD-2239 PE3608 3.0 140 D04
70 |Polyethylene Extruded pipe SD-2239 PE3608 3.0 140 D05
71 |Polyethylene Extruded pipe SD-2239 PE3608 3.0 140 D06
72 |Polyethylene Extruded pipe SD-2239 PE3608 3.0 140 D08
73 |Polyethylene Extruded pipe SD-2239 PE4608 3.0 140 D04
74 |Polyethylene Extruded pipe SD-2239 PE4608 3.0 140 D05
75 |Polyethylene Extruded pipe SD-2239 PE4608 3.0 140 D06
76 |Polyethylene Extruded pipe SD-2239 PE4608 3.0 140 D08
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Line
No.

Notes

Maximum Allowable Stress, ksi [Note (1)], for Material Temperature, °F, Not Exceeding

73

80

90

100

110

120

130

140

150

160

170

180

190

200

37
38
39
40

MO07, M08
MO07, M08
MO07, M08
MO07, M08

0.400
0.500
0.788
1.25

0.385
0.481
0.757
1.20

0.363
0.454
0.715
1.14

0.343
0.428
0.675
1.07

0.323
0.404
0.636
1.01

0.304
0.380
0.598
0.949

0.285
0.357
0.562
0.892

0.267
0.334
0.527
0.836

0.250
0.313
0.493
0.782

0.233
0.292
0.460
0.730

0.217
0.272
0.428
0.679

0.202
0.252
0.397
0.630

41
42
43
44

45
46|
47|
48|

49|
50
51
52

53
54
55
56

57
58
59
60

61
62
63
64

65
66
67
68

69

MO05, M06
MO05, M06
MO05, M06
MO05, M06

MO05, M07
MO05, M07
MO5, M07
MO05, M07

MO05, M06
MO05, M06
MO05, M06
MO05, M06

MO5, M07
MO5, M07
MO05, M07
MO05, M07

MO06, M08
M06, M08
M06, M08
M06, M08

MO07, M08
M07, M08
M07, M08
MO07, M08

MO05, M09
MO05, M09
MO05, M09
MO05;-M09

MO5, M10

0.400
0.500
0.788
1.25

0.400
0.500
0.788
1.25

0.400
0.500
0.788
1.25

0.400
0.500
0.788
1.25

0.400
0.500
0.788
1.25

0.400
0.500
0.788
1.25

0.512
0.640
0.800
1.60

0.512

0.391
0.488
0.769
1.22

0.385
0.481
0.757
1.20

0.391
0.488
0.769
1.22

0.385
0.481
0.757
1.20

0.391
0.488
0.769
1.22

0.385
0.481
0.757
120

0.482
0.603
0.754
1.51

0.490

0.378
0.472
0.744
1.18

0.363
0.454
0.715
1.14

0.378
0.472
0.744
1.18

0.363
0.454
0.715
1.14

0.378
0.472
0.744
1.18

0.363
0.454
0.715
1.14

0.441
0.551
0.689
1.38

0.459

0.365
0.457
0.719
1.14

0.343
0.428
0.675
1.07

0.365
0.457
0.719
1.14

0.343
0.428
0.675
1.07

0.365
0.457
0.719
114

0.343
0.428
0.675
1.07

0.401
0.502
0.627
1.26

0.429

0.353
0.442
0.696
1.11

0.323
0.404
0.636
1.01

0.353
0.442
0.696
1.11

0.323
0.404
0.636
1.01

0.353
0.442
0.696
1.11

0.323
0.404
0.636
1.01

0.363
0.454
0.567
1.14

0.400

0.342
0.427
0.673
1.07

0.304
0.380
0.598
0.949

0.342
0.427
0.673
1.07

0.304
0.380
0.598
0.949

0.342
0.427
0.673
1.07

0.304
0.380
0.598
0.949

0.326
0.408
0.510
1.02

0.373

0.331
0.413
0.651
1.03

0.285
0.357
0.562
0.892

0.331
0.413
0.651
1.03

0.285
0.357
0.562
0.892

0.331
0.413
0.651
1.03

0.285
0.357
0.562
0.892

0.291
0.363
0.454
0.908

0.346

0.320
0.400
0.630
1.00

0.267
0.334
0.527
0.836

0.320
0.400
0.630
1.00

0.267
0.334
0.527
0.836

0.320
0.400
0.630
1.00

0.267
0.334
0.527
0.836

0.256
0.320
0.400
0.800

0.320

0.250
0.313
0.493
0.782

0.250
0.313
0.493
0.782

0.250
0.313
0.493
0.782

0.233
0.292
0.460
0.736.

0.233
0.292
0.460
0.730

0.233
0.292
0.460
0.730

0.217
0.272
0428
0.679

0.217
0.272
0.428
0.679

0.217
0.272
0.428
0.679

0.202
0.252
0.397
0.630

0.202
0.252
0.397
0.630

0.202
0.252
0.397
0.630

70
71
72

73
74
75
76

MO05, M10
MO05, M10
MO05, M10

MO05, M10
MO05, M10
MO05, M10
MO05, M10

0.640
0.800
1.60

0.512
0.640
0.800
1.60

0.612
0.765
1.53

0.490
0.612
0.765
1.53

0.574
0.717
1.43

0.459
0.574
0.717
1.43

0.536
0.670
1.34

0.429
0.536
0.670
1.34

0.500
0.626
1.25

0.400
0.500
0.626
1.25

0.466
0.582
1.17

0.373
0.466
0.582
1.17

0.432
0.540
1.08

0.346
0.432
0.540
1.08

0.400
0.500
1.00

0.320
0.400
0.500
1.00
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ASME NM.3.3-2018

Table 1-1-1 Maximum Allowable Stress Values, S, for Thermoplastic Materials (Cont’d)

Minimum Maximum
Yield Temperature
Line Nominal ASME Construction Strength, Limit, Design
No. Composition Product Form Spec. No. Type/Grade  Code Notes ksi °F Factor
77 |Polyethylene Extruded pipe SD-2239 PE4710 3.0 140 D04
78 |Polyethylene Extruded pipe SD-2239 PE4710 3.0 140 D05
79 |Polyethylene Extruded pipe SD-2239 PE4710 3.0 140 D07
80 [Polyethylene Extruded pipe SD-2239 PE4710 3.0 140 D08
81 |Polyethylene Extruded pipe SD-2239 PE4710 3.0 140 D04
82 |Polyethylene Extruded pipe SD-2239 PE4710 3.0 140 DO5
83 |Polyethylene Extruded pipe SD-2239 PE4710 3.0 140 D07
84 |(Polyethylene Extruded pipe SD-2239 PE4710 3.0 140 D08
85 [Polyethylene Extruded pipe SD-2239 PE4710 3.0 180 D04
86 |Polyethylene Extruded pipe SD-2239 PE4710 3.0 180 D05
87 |Polyethylene Extruded pipe SD-2239 PE4710 3.0 180 D07
88 |Polyethylene Extruded pipe SD-2239 PE4710 3.0 180 D08
89 |Polyethylene Extruded pipe SD-2513 PE4710 3.0 140 D04
90 |Polyethylene Extruded pipe SD-2513 PE4710 3.0 140 D05
91 |Polyethylene Extruded pipe SD-2513 PE4710 3.0 140 D07
92 |Polyethylene Extruded pipe SD-2513 PE4710 3.0 140 D08
93 |Polyethylene Extruded pipe SD-2513 PE4710 3.0 140 D04
94 |Polyethylene Extruded pipe SD-2513 PE4710 3.0 140 D05
95 |Polyethylene Extruded pipe SD-2513 PE4710 3.0 140 D07
96 |Polyethylene Extruded pipe SD-2513 PE4710 3.0 140 D08
97 |Polyethylene Extruded pipe SD-2513 PE4710 3.0 180 D04
98 |Polyethylene Extruded pipe SD-2513 PE4710 3.0 180 D05
99 |Polyethylene Extruded pipe SD-2513 PE4710 3.0 180 D07
100 |Polyethylene Extruded pipe SD-2513 PE4710 3.0 180 D08
101 |Polyethylene Extruded tube $D-2737 PE3608 3.0 140 D04
102 |Polyethylene Extruded tube SD-2737 PE3608 3.0 140 D05
103 |Polyethylene Extruded-tube SD-2737 PE3608 3.0 140 D06
104 |Polyethylene Extruded tube SD-2737 PE3608 3.0 140 D08
105 |Polyethylene Extruded tube SD-2737 PE3608 3.0 140 D04
106 |Polyethylene Extruded tube SD-2737 PE3608 3.0 140 D05
107 |Polyethylene Extruded tube SD-2737 PE3608 3.0 140 D06
108 |Polyethylene Extruded tube SD-2737 PE3608 3.0 140 D08
109 |Polyethylene Extruded tube SD-2737 PE4608 3.0 140 D04
110 |Polyethylene Extruded tube SD-2737 PE4608 3.0 140 D05
111 |Polyethylene Extruded tube SD-2737 PE4608 3.0 140 D06
112 |Polyethylene Extruded tube SD-2737 PE4608 3.0 140 D08
113 |Polyethylene Extruded tube SD-2737 PE4710 3.0 140 D04
114 |Polyethylene Extruded tube SD-2737 PE4710 3.0 140 D05
115 |Polyethylene Extruded tube SD-2737 PE4710 3.0 140 D07
116 |Polyethylene Extruded tube SD-2737 PE4710 3.0 140 D08
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Table 1-1-1 Maximum Allowable Stress Values, S, for Thermoplastic Materials (Cont’d)

ASME NM.3.3-2018

Line
No.

Notes

Maximum Allowable Stress, ksi [Note (1)], for Material Temperature, °F, Not Exceeding

73

80

90

100

110

120

130

140

150

160

170

180

190

200

77
78
79
80

MO05, M11
MO05, M11
MO05, M11
MO05, M11

0.512
0.640
1.01
1.60

0.482
0.603
0.949
1.51

0.441
0.551
0.868
1.38

0.401
0.502
0.790
1.26

0.363
0.454
0.715
1.14

0.326
0.408
0.642
1.02

0.291
0.363
0.572
0.908

0.256
0.320
0.504
0.800

81
82
83
84

85
86|
87|
88|

89
90|
91
92

93
94
95
96

97|
98|
99
100

101
102
103
104

105
106
107
108

MO05, M12
MO05, M12
MO05, M12
MO05, M12

MO05, M13
MO05, M13
MO05, M13
MO05, M13

M08, M11
M08, M11
M08, M11
M08, M11

M08, M12
M08, M12
M08, M12
M08, M12

M08, M13
M08, M13
M08, M13
M08, M13

MO05, M09
MO05, M09
MO05, M09
MO05, M09

MO05, M10
MO05, M10
MO05, M10
MO5;,M10

0.512
0.640
1.00
1.60

0.512
0.640
1.01
1.60

0.512
0.640
1.01
1.60

0.512
0.640
1.00
1.60

0.512
0.640
1.01
1.60

0.512
0.640
0.800
1.60

0.512
0.640
0.800
1.60

0.490
0.612
0.964
1.53

0.492
0.615
0.969
1.54

0.482
0.603
0.949
1.51

0.490
0.612
0.964
1.53

0.492
0.615
0.969
1.54

0.482
0.603
0,754
.51

0.490
0.612
0.765
1.53

0.459
0.574
0.903
1.43

0.465
0.581
0.915
1.45

0.441
0.551
0.868
1.38

0.459
0.574
0.903
1.43

0.465
0.581
0.915
1.45

0.441
01551
0.689
1.38

0.459
0.574
0.717
1.43

0.429
0.536
0.845
1.34

0.438
0.548
0.863
1.37

0.401
0.502
0.790
1.26

0.429
0.536
0.845
1.34

0.438
0.548
0.863
1:37

0.401
0.502
0.627
1.26

0.429
0.536
0.670
1.34

0.400
0.500
0.788
1.25

0.413
0.516
0.812
1.29

0.363
0.454
0.715
1.14

0.400
0.500
0.788
1.25

0.413
0.516
0.812
1.29

0.363
0.454
0.567
1.14

0.400
0.500
0.626
1.25

0.373
0.466
0.734
1.17

0.388
0.485
0.764
1.21

0.326
0.408
0.642
1.02

0.373
0.466
0.734
1.17

0.388
0.485
0.764
1.21

0.326
0.408
0.510
1.02

0.373
0.466
0.582
1.17

0.346
0.432
0.681
1.08

0.364
0.455
0.717
1.14

0.291
0.363
0.572
0.908

0.346
0432
0.681
1.08

0.364
0.455
0.717
1.14

0.291
0.363
0.454
0.908

0.346
0.432
0.540
1.08

0.320
0.400
0.630
1.00

0.341
0.426
0.671
1.07

0.256
0.320
0.504
0.800

0.320
0.400
0.630
1.00

0.341
0.426
0.671
1.07

0.256
0.320
0.400
0.800

0.320
0.400
0.500
1.00

0.319
0.398
0.627
0.996

0.319
0.398
0.627
0.996

0.297
0.371
0.585
0.929,

0.297
0.371
0.585
0.929

0.276
0.345
0:544
0.863

0.276
0.345
0.544
0.863

0.256
0.320
0.504
0.800

0.256
0.320
0.504
0.800

109
110
111
112

113
114
115
116

MO05, M10
MO05, M10
MO05, M10
MO05, M10

MO05, M11
MO05, M11
MO5, M11
MO05, M11

0.512
0.640
0.800
1.60

0.512
0.640
1.01
1.60

0.490
0.612
0.765
1.53

0.482
0.603
0.949
1.51

0.459
0.574
0.717
1.43

0.441
0.551
0.868
1.38

0.429
0.536
0.670
1.34

0.401
0.502
0.790
1.26

0.400
0.500
0.626
1.25

0.363
0.454
0.715
1.14

0.373
0.466
0.582
1.17

0.326
0.408
0.642
1.02

0.346
0.432
0.540
1.08

0.291
0.363
0.572
0.908

0.320
0.400
0.500
1.00

0.256
0.320
0.504
0.800
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Table 1-1-1 Maximum Allowable Stress Values, S, for Thermoplastic Materials (Cont’d)

Minimum Maximum
Yield Temperature
Line Nominal ASME Construction Strength, Limit, Design
No. Composition Product Form Spec. No. Type/Grade  Code Notes ksi °F Factor
117 |Polyethylene Extruded tube SD-2737 PE4710 3.0 140 D04
118 |Polyethylene Extruded tube SD-2737 PE4710 3.0 140 D05
119 |Polyethylene Extruded tube SD-2737 PE4710 3.0 140 D07
120 |Polyethylene Extruded tube SD-2737 PE4710 3.0 140 D08
121 |Polyethylene Extruded tube SD-2737 PE4710 3.0 180 D04
122 |Polyethylene Extruded tube SD-2737 PE4710 3.0 180 DO5
123 |Polyethylene Extruded tube SD-2737 PE4710 3.0 180 D07
124 |Polyethylene Extruded tube SD-2737 PE4710 3.0 180 D08
125 |Polyethylene Extruded pipe SD-3035 PE3608 3.0 140 D04
126 |Polyethylene Extruded pipe SD-3035 PE3608 3.0 140 D05
127 |Polyethylene Extruded pipe SD-3035 PE3608 3.0 140 D06
128 |Polyethylene Extruded pipe SD-3035 PE3608 3.0 140 D08
129 |Polyethylene Extruded pipe SD-3035 PE3608 3.0 140 D04
130 |Polyethylene Extruded pipe SD-3035 PE3608 3.0 140 D05
131 |Polyethylene Extruded pipe SD-3035 PE3608 3.0 140 D06
132 |Polyethylene Extruded pipe SD-3035 PE3608 3.0 140 D08
133 |Polyethylene Extruded pipe SD-3035 PE4608 3.0 140 D04
134 |Polyethylene Extruded pipe SD-3035 PE4608 3.0 140 D05
135 |Polyethylene Extruded pipe SD-3035 PE4608 3.0 140 D06
136 |Polyethylene Extruded pipe SD-3035 PE4608 3.0 140 D08
137 |Polyethylene Extruded pipe SD-3035 PE4710 3.0 140 D04
138 |Polyethylene Extruded pipe SD-3035 PE4710 3.0 140 D05
139 |Polyethylene Extruded pipe SD-3035 PE4710 3.0 140 D07
140 |Polyethylene Extruded pipe SD-3035 PE4710 3.0 140 D08
141 |Polyethylene Extruded pipe $D-3035 PE4710 3.0 140 D04
142 |Polyethylene Extruded pipé, SD-3035 PE4710 3.0 140 D05
143 |Polyethylene Extruded-pipe SD-3035 PE4710 3.0 140 D07
144 |Polyethylene Extruded ‘pipe SD-3035 PE4710 3.0 140 D08
145 |Polyethylene Extruded pipe SD-3035 PE4710 3.0 180 D04
146 |Polyethylene Extruded pipe SD-3035 PE4710 3.0 180 D05
147 |Polyethylene Extruded pipe SD-3035 PE4710 3.0 180 D07
148 |Polyethylene Extruded pipe SD-3035 PE4710 3.0 180 D08
149 |Polyethylene Extruded pipe SF-714 PE3608 3.0 140 D04
150 |Polyethylene Extruded pipe SF-714 PE3608 3.0 140 D05
151 |Polyethylene Extruded pipe SF-714 PE3608 3.0 140 D06
152 |Polyethylene Extruded pipe SF-714 PE3608 3.0 140 D08
153 |Polyethylene Extruded pipe SF-714 PE3608 3.0 140 D04
154 |Polyethylene Extruded pipe SF-714 PE3608 3.0 140 D05
155 |Polyethylene Extruded pipe SF-714 PE3608 3.0 140 D06
156 |Polyethylene Extruded pipe SF-714 PE3608 3.0 140 D08

10
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Table 1-1-1 Maximum Allowable Stress Values, S, for Thermoplastic Materials (Cont’d)

Line
No.

Maximum Allowable Stress, ksi [Note (1)], for Material Temperature, °F, Not Exceeding

Notes 73 80 90 100 110 120 130 140 150 160 170 180 190 200

117
118
119
120

MO05, M12 0.512 0.490 0.459 0.429 0.400 0.373 0.346 0.320
MO05, M12 0.640 0.612 0.574 0.536 0.500 0.466 0.432 0.400
MO5, M12 1.00 0964 0.903 0.845 0.788 0.734 0.681 0.630
MO5, M12 160 153 143 134 125 117 1.08 1.00

121
122
123
124

125
126
127
128

129
130
131
132

133
134
135
136

137
138
139
140

141
142
143
144

145
146
147
148

MO05, M13 0.512 0.492 0.465 0438 0.413 0.388 0364 0.341 0.319 0.297 0.276 0.256
MO05, M13 0.640 0.615 0.581 0.548 0.516 0.485 0455 0426 0.398 0.371 0.345 0.320
MO05, M13 1.01 0969 0915 0.863 0.812 0.764 0.717 0.671 0.627 0.585 0.544 0.504
MO5, M13 1.60 1.54 145 137 129 121 114 1.07 0996 0.929 0.863 0.800

MO5, M09 0.512 0.482 0.441 0.401 0.363 0.326 0.291 0.256
MO05, M09 0.640 0.603 0.551 0.502 0.454 0.408 0.363 0.320
MO05, M09 0.800 0.754 0.689 0.627 0.567 0.510 0.454 0.400
MO05, M09 1.60 151 138 126 114 1.02 0908 0.800

MO05, M10 0.512 0.490 0.459 0429 0.400 0.373 0346 0.320
MO5, M10 0.640 0.612 0.574 0.536 0.500 0.466 0.432 0.400
MO05, M10 0.800 0.765 0.717 0.670 0.626 0.582 0.540 0.500
M05, M10 1.60 1.53 143 134 125 117 1.08 1.00

MO5, M10 0.512 0.490 0.459 0.429 0.400 0.373 0.346.-0.320
MO5, M10 0.640 0.612 0.574 0.536 0.500 0.466 0432 0.400
MO5, M10 0.800 0.765 0.717 0.670 0.626 0.582(7,0.540 0.500
MO05, M10 1.60 1.53 143 134 125 1I%A 1.08 1.00

MO05, M11 0.512 0.482 0.441 0.401 0.363- 0.326 0.291 0.256
MO05, M11 0.640 0.603 0.551 0.502,~0454 0.408 0.363 0.320
MO5, M11 1.01 0949 0.868 0.790 ~0.715 0.642 0.572 0.504
MO5, M11 1.60 1.51 1.38 126 114 1.02 0908 0.800

MO05, M12 0.512 0.490 0.459 0.429 0.400 0.373 0.346 0.320
MO05, M12 0.640 0.612 ( 05574 0.536 0.500 0.466 0.432 0.400
MO05, M12 1.00 0964 0903 0.845 0.788 0.734 0.681 0.630
MO05, M12 1.60 _ "W53 143 134 125 117 1.08 1.00

MO5, M13 _0.522 0.492 0.465 0.438 0.413 0.388 0.364 0.341 0.319 0.297 0.276 0.256
MO5, M¥350:640 0.615 0.581 0.548 0.516 0.485 0.455 0.426 0.398 0.371 0.345 0.320
MO05, MI8” 1.01 0969 0915 0.863 0.812 0.764 0.717 0.671 0.627 0.585 0.544 0.504
MO5,M13 1.60 154 145 137 129 121 114 1.07 0996 0.929 0.863 0.800

149
150
151
152

153
154
155
156

M08, M09 0.512 0.482 0.441 0401 0.363 0.326 0.291 0.256
M08, M09 0.640 0.603 0.551 0.502 0.454 0.408 0.363 0.320
M08, M09 0.800 0.754 0.689 0.627 0.567 0.510 0.454 0.400
M08, M09 1.60 151 138 126 114 1.02 0908 0.800

M08, M10 0.512 0.490 0.459 0.429 0.400 0.373 0.346 0.320
M08, M10 0.640 0.612 0.574 0.536 0.500 0.466 0.432 0.400
M08, M10 0.800 0.765 0.717 0.670 0.626 0.582 0.540 0.500
M08, M10 1.60 153 143 134 125 117 1.08 1.00
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Table 1-1-1 Maximum Allowable Stress Values, S, for Thermoplastic Materials (Cont’d)

Minimum Maximum
Yield Temperature
Line Nominal ASME Construction Strength, Limit, Design
No. Composition Product Form Spec. No. Type/Grade  Code Notes ksi °F Factor
157 |Polyethylene Extruded pipe SF-714 PE4608 3.0 140 D04
158 |Polyethylene Extruded pipe SF-714 PE4608 3.0 140 D05
159 |Polyethylene Extruded pipe SF-714 PE4608 3.0 140 D06
160 |Polyethylene Extruded pipe SF-714 PE4608 3.0 140 D08
161 |Polyethylene Extruded pipe SF-714 PE4710 3.0 140 D04
162 |Polyethylene Extruded pipe SF-714 PE4710 3.0 140 D05
163 |Polyethylene Extruded pipe SF-714 PE4710 3.0 140 D07
164 |Polyethylene Extruded pipe SF-714 PE4710 3.0 140 D08
165 |Polyethylene Extruded pipe SF-714 PE4710 3.0 140 D04
166 |Polyethylene Extruded pipe SF-714 PE4710 3.0 140 D05
167 |Polyethylene Extruded pipe SF-714 PE4710 3.0 140 D07
168 |Polyethylene Extruded pipe SF-714 PE4710 3.0 140 D08
169 |Polyethylene Extruded pipe SF-714 PE4710 3.0 180 D04
170 |Polyethylene Extruded pipe SF-714 PE4710 3.0 180 D05
171 |Polyethylene Extruded pipe SF-714 PE4710 3.0 180 D07
172 |Polyethylene Extruded pipe SF-714 PE4710 3.0 180 D08
173 |Polyethylene Extruded pipe SF-2619 PE3608 3.0 140 D04
174 |Polyethylene Extruded pipe SF-2619 PE3608 3.0 140 D05
175 |Polyethylene Extruded pipe SF-2619 PE3608 3.0 140 D06
176 |Polyethylene Extruded pipe SF-2619 RE3608 3.0 140 D08
177 |Polyethylene Extruded pipe SF-2619 PE3608 3.0 140 D04
178 |Polyethylene Extruded pipe SF-2619 PE3608 3.0 140 D05
179 |Polyethylene Extruded pipe SF-2619 PE3608 3.0 140 D06
180 |Polyethylene Extruded pipe SF2619 PE3608 3.0 140 D08
181 |Polyethylene Extruded pipe SF-2619 PE4710 3.0 140 D04
182 |Polyethylene Extruded pipe SF-2619 PE4710 3.0 140 D05
183 |Polyethylene Extruded, pipe SF-2619 PE4710 3.0 140 D07
184 |Polyethylene Extruded pipe SF-2619 PE4710 3.0 140 D08
185 |Polyethylene Extruded pipe SF-2619 PE4710 3.0 140 D04
186 |Polyethylené Extruded pipe SF-2619 PE4710 3.0 140 D05
187 |Polyethylene Extruded pipe SF-2619 PE4710 3.0 140 D07
188 |Polyéthytene Extruded pipe SF-2619 PE4710 3.0 140 D08
189 |(Polyethylene Extruded pipe SF-2619 PE4710 3.0 180 D04
190 |Polyethylene Extruded pipe SF-2619 PE4710 3.0 180 D05
191 |Polyethylene Extruded pipe SF-2619 PE4710 3.0 180 D07
192 |Polyethylene Extruded pipe SF-2619 PE4710 3.0 180 D08
193 |PVC Extruded pipe SD-1785 PVC2110 co1 6.0 140 D01
194 |PVC Extruded pipe SD-1785 PVC2110 co1 6.0 140 D02
195 |PVC Extruded pipe SD-1785 PVC2110 co1 6.0 140 D03
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Table 1-1-1 Maximum Allowable Stress Values, S, for Thermoplastic Materials (Cont’d)

Line
No.

Maximum Allowable Stress, ksi [Note (1)], for Material Temperature, °F, Not Exceeding

Notes 73 80 90 100 110 120 130 140 150 160 170 180 190 200

157
158
159
160

M08, M10 0.512 0.490 0.459 0.429 0.400 0.373 0.346 0.320
M08, M10 0.640 0.612 0.574 0.536 0.500 0.466 0.432 0.400
M08, M10 0.800 0.765 0.717 0.670 0.626 0.582 0.540 0.500
M08, M10 1.60 1.53 143 134 125 117 1.08 1.00

161
162
163
164

165
166
167
168

169
170
171
172

173
174
175
176

177,
178
179
180

181
182
183
184

185
186
187
188

M08, M11 0.512 0.482 0.441 0.401 0.363 0.326 0.291 0.256
M08, M11 0.640 0.603 0.551 0.502 0.454 0.408 0.363 0.320
M08, M11 1.01 0949 0.868 0.790 0.715 0.642 0.572 0.504
M08, M11 160 1.51 138 126 114 1.02 0908 0.800

M08, M12 0.512 0.490 0.459 0.429 0.400 0.373 0.346 0.320
M08, M12 0.640 0.612 0.574 0.536 0.500 0.466 0.432 0.400
M08, M12 1.00 0964 0.903 0.845 0.788 0.734 0.681 0.630
M08, M12 160 1.53 143 134 125 117 1.08 1.00

M08, M13 0.512 0.492 0.465 0438 0413 0388 0364 0341 0319 0.297 0.276 0.256
M08, M13 0.640 0.615 0.581 0.548 0.516 0485 0.455 0.426{)0.398 0.371 0.345 0.320
M08, M13 1.01 0969 0915 0.863 0.812 0.764 0.717 0.67% 0.627 0.585 0.544 0.504
M08, M13 1.60 1.54 145 137 129 121 114 107 0996 0929 0.863 0.800

M09, M14 0.512 0.482 0.441 0.401 0.363 0.326 0.29> 0.256
M09, M14 0.640 0.603 0.551 0.502 0.454 0.408.:0.363 0.320
M09, M14 0.800 0.754 0.689 0.627 0.567 0.510~ 0.454 0.400
M09, M14 1.60 151 138 126 114 @02 0908 0.800

M10, M14 0.512 0.490 0.459 0.429 0400 0.373 0.346 0.320
M10, M14 0.640 0.612 0.574 0.536\_0.500 0.466 0.432 0.400
M10, M14 0.800 0.765 0.717 0670 0.626 0.582 0.540 0.500
M10, M14 1.60 1.53 143,134 125 117 1.08 1.00

M11, M14 0.512 0482 (0441 0401 0.363 0.326 0.291 0.256
M11, M14 0.640 0.603 ) 0.551 0.502 0.454 0.408 0.363 0.320
M11, M14 1.01 0949 0.868 0.790 0.715 0.642 0.572 0.504
M11, M14 1.60~\ 151 138 126 114 1.02 0908 0.800

M12, M14.0.512 0.490 0.459 0429 0.400 0.373 0.346 0.320
M12, Mi4, 0.640 0.612 0.574 0.536 0.500 0.466 0.432 0.400
M2}2,\M14 1.00 0964 0.903 0.845 0.788 0.734 0.681 0.630
Mi2; M14 1.60 153 143 134 125 117 1.08 1.00

189
190
191
192

193
194
195

M13, M14 0.512 0.492 0465 0438 0413 0388 0364 0341 0.319 0.297 0.276 0.256
M13, M14 0.640 0.615 0.581 0.548 0.516 0.485 0.455 0.426 0.398 0.371 0.345 0.320
M13, M14 1.01 0969 0915 0.863 0.812 0.764 0.717 0.671 0.627 0.585 0.544 0.504
M13, M14 160 154 145 137 129 121 114 1.07 0996 0.929 0.863 0.800

M15 0.800 0.704 0.600 0.496 0.400 0.320 0.240 0.176

M15 1.00 0.880 0.750 0.620 0.500 0.400 0.300 0.220
M15 200 176 150 1.24 1.00 0.800 0.600 0.440
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Table 1-1-1 Maximum Allowable Stress Values, S, for Thermoplastic Materials (Cont’d)

Minimum Maximum
Yield Temperature
Line Nominal ASME Construction Strength, Limit, Design
No. Composition Product Form Spec. No. Type/Grade  Code Notes ksi °F Factor
196 |PVC Extruded pipe SD-1785 PVC2112 co1 6.0 140 D01
197 |PVC Extruded pipe SD-1785 PVC2112 co1 6.0 140 D02
198 |PVC Extruded pipe SD-1785 PVC2112 Cco1 6.0 140 D03
199 (PVL Extruded pipe SD-1785 PVC2116 co1 6.0 140 DO%
200 |PVE Extruded pipe SD-1785 PVC2116 co1 6.0 140 D02
201 |PVEC Extruded pipe SD-1785 PVC2116 co1 6.0 140 D03
202 |PVLC Extruded pipe SD-1785 PVC2120 co1 6.0 140 D01
203 |PVEC Extruded pipe SD-1785 PVC2120 co1 6.0 140 D02
204 |PVEC Extruded pipe SD-1785 PVC2120 co1 6.0 140 D03
205 |PVLC Extruded tube SD-2241 PVC2110 Cco1 6.0 140 D01
206 |PVC Extruded tube SD-2241 PVC2110 Cco1 6.0 140 D02
207 |PVEC Extruded tube SD-2241 PVC2110 co1 6.0 140 D03
208 |PVE Extruded tube SD-2241 pPvC2112 col 6.0 140 D01
209 |PVC Extruded tube SD-2241 PVC2112 C01 6.0 140 D02
210 |PVLC Extruded tube SD-2241 PVC2112 Co1 6.0 140 D03
211 |PVE Extruded tube SD-2241 PVC2116 co1 6.0 140 D01
212 |PVLC Extruded tube SD-2241 PVC2116 co1 6.0 140 D02
213 |PVLC Extruded tube SD-2241 PVC2116 co1 6.0 140 D03
214 |PVLC Extruded tube SD-2241 PVC2120 co1 6.0 140 D01
215 |PVLC Extruded tube SD-2241 PVC2120 co1 6.0 140 D02
216 |PVLC Extruded tube SD-2241 PVC2120 co1 6.0 140 D03
217 |PVLC Extruded pipe SD;1785 PVC1120 Cco1 7.0 140 D01
218 |PVLC Extruded pipe SD-1785 PVC1120 co1 7.0 140 D02
219 |PVLC Extruded pipe SD-1785 PVC1120 co1 7.0 140 D03
220 |PVLC Extruded pipe SD-1785 PVC1220 co1 7.0 140 D01
221 |PVC Extruded pipe SD-1785 PVC1220 Cco1 7.0 140 D02
222 |PVLC Extruded pipe SD-1785 PVC1220 co1 7.0 140 D03
223 |PVLC Extruded pipe SD-2241 PVC1120 co1 7.0 140 D01
224 |PVC Extruded pipe SD-2241 PVC1120 co1 7.0 140 D02
225 |PVE Extruded-pipe SB-224t PYEH20 €6+ 76 46 Bo3
226 |PVC Extruded pipe SD-2241 PVC1220 co1 7.0 140 D01
227 |PVC Extruded pipe SD-2241 PVC1220 co1 7.0 140 D02
228 |PVC Extruded pipe SD-2241 PVC1220 co1 7.0 140 D03
229 |PVC Extruded pipe SF-1483 PVCO 1135 co1 7.0 130 D01
230 |PVC Extruded pipe SF-1483 PVCO 1135 co1 7.0 130 D02
231 |PVC Extruded pipe SF-1483 PVCO 1135 co1 7.0 130 D03
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ASME NM.3.3-2018

Table 1-1-1 Maximum Allowable Stress Values, S, for Thermoplastic Materials (Cont’d)

Maximum Allowable Stress, ksi [Note (1)], for Material Temperature, °F, Not Exceeding

Line

No. Notes 73 80 920 100 110 120 130 140 150 160 170 180 190 200
196 |M16 1.00 0.880 0.750 0.620 0.500 0.400 0.300 0.220
197 |M16 1.25 1.10 0938 0.775 0.625 0.500 0.375 0.275
198 |M16 2.50 2.20 1.88 1.55 1.25 1.00 0.750 0.550
199 |M17 1.28 1.13 0.960 0.794 0.640 0.512 0.384 0.282
200 (M17 1.60 1.41 1.20 0.992 0.800 0.640 0.480 0.352
201] |M17 3.20 2.82 2.40 1.98 1.60 1.28 0960 0.704
202| (M18 1.60 1.41 1.20 0.992 0.800 0.640 0.480 0.352
203| (M18 2.00 1.76 1.50 1.24 1.00 0.800 0.600 0.440
204| (M18 4.00 3.52 3.00 248  2.00 1.60 1.20 0.880
205| [M15 0.800 0.704 0.600 0.496 0.400 0.320 0.240 0.176
206| [M15 1.00 0.880 0.750 0.620 0.500 0.400 0.300 0.220
207| (M15 2.00 1.76 1.50 1.24 1.00 0.800 0.600 0.440
208| [M16 1.00 0.880 0.750 0.620 0.500 0.400 0.300 0.220
209| |M16 1.25 1.10 0938 0.775 0.625 0.500 0.375 0.2%5
210| [M16 2.50 2.20 1.88 1.55 1.25 1.00 0.750 0.550
211| (M17 1.28 1.13 0960 0.794 0.640 0.512 0,384 0.282
212| (M17 1.60 1.41 1.20 0.992 0.800 0.640r»,0.480 0.352
213| |M17 3.20 2.82 2.40 1.98 1.60 1.28," 0960 0.704
214| (M18 1.60 1.41 1.20 0.992 0.800~ 0.640 0.480 0.352
215| (M18 2.00 1.76 1.50 1.24 ~ 100 0.800 0.600 0.440
216| (M18 4.00 3.52 3.00 248 T2.00 1.60 1.20 0.880
217| |M19 1.60 141 1.20% )0.992 0.800 0.640 0.480 0.352
218| [M19 2.00 1.76 1.50 1.24 1.00 0.800 0.600 0.440
219| (M19 4.00 3.52 3.00 248  2.00 1.60 1.20 0.880
220| (M19 1.60 141 1.20 0.992 0.800 0.640 0.480 0.352
221| |M19 2.00 1.76 1.50 1.24 1.00 0.800 0.600 0.440
222| (M19 4:00 3.52 3.00 248  2.00 1.60 1.20 0.880
223| (M19 1.60 1.41 1.20 0.992 0.800 0.640 0.480 0.352
224| |M19 2.00 1.76 1.50 1.24 1.00 0.800 0.600 0.440
2259 400 352 366 248—2-66 +66 126 6-886
226 |(M19 1.60 1.41 1.20 0.992 0.800 0.640 0.480 0.352
227 |M19 2.00 1.76 1.50 1.24 1.00 0.800 0.600 0.440
228 [M19 4.00 3.52 3.00 248  2.00 1.60 1.20 0.880
229 [(M20, M21 1.60 1.41 1.20 0.992 0.800 0.640 0.480

230 [M20, M21 2.00 1.76 1.50 1.24 1.00 0.800 0.600

231 [M20, M21 4.00 3.52 3.00 248  2.00 1.60 1.20
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ASME NM.3.3-2018

Table 1-1-1 Maximum Allowable Stress Values, S, for Thermoplastic Materials (Cont’d)

Minimum Maximum
Yield Temperature
Line Nominal ASME Construction Strength, Limit, Design
No. Composition Product Form Spec. No. Type/Grade  Code Notes ksi °F Factor
232 |PVC Extruded pipe SF-1483 PVCO 1135 co1 11.1 130 D01
233 |PVC Extruded pipe SF-1483 PVCO 1135 co1 11.1 130 D02
234 |PVC Extruded pipe SF-1483 PVCO 1135 Cco1 11.1 130 D03
235 |PVPF Extruded pipe SF-1673 PVDF 2020 6.5 200 D02
236 |PVPF Extruded pipe SF-1673 PVDF 2020 6.5 200 D03
237 |PVPF Extruded pipe SF-1673 PVDF 2025 7.7 200 D02
238 |PVPF Extruded pipe SF-1673 PVDF 2025 7.7 200 D03
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ASME NM.3.3-2018

Table 1-1-1 Maximum Allowable Stress Values, S, for Thermoplastic Materials (Cont’d)

Maximum Allowable Stress, ksi [Note (1)], for Material Temperature, °F, Not Exceeding

Line
No. Notes 73 80 920 100 110 120 130 140 150 160 170 180 190 200

232 |M20, M22 284 250 213 1.76 142 1.14  0.852
233 |M20,M22 355 312 266 220 178 142 1.07
234 |M20,M22 7.10 6.25 533 440 355 284 213

235| |[M23 200 191 178 166 154 142 131 1.20 110 0997 0.900 0.805 0.714 @625
236| |[M23 4.00 382 356 331 3.07 284 262 240 220 200 180 161 143~ 1.2
237| (M24 250 240 227 213 201 189 177 1.65 154 144 133 123 114~ 1.04
238 |[M24 500 480 453 427 402 377 353 331 3.09 287 266 246 227 2.0
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Table 1-1-1 Maximum Allowable Stress Values, S, for Thermoplastic Materials (Cont’d)

GENERAL NOTES:

(a) The stress values in this Table may be interpolated to determine values for intermediate temperatures. The values at intermediate tempera-
tures shall be rounded to the same number of decimal places as the value at the higher temperature between which values are being
interpolated. The rounding rule is: when the next digit beyond the last place to be retained is less than 5, retain unchanged the digit
in the last place retained; when the digit next beyond the last place to be retained is 5 or greater, increase by 1 the digit in the last
place retained.

(b) The following abbreviations are used: CPVC, chlorinated poly(vinyl chloride); PVC, poly(vinyl chloride); and PVDF, poly(vinylidene fluoride).

NOTE: (1)[Muittpty Rstby ;000 o ObTatm pst:

CONSTRU(TION CODE NOTE (ASME NM.1):
C01 Compg¢unding ingredients may vary between material manufacturers for the same grade of CPVC or PVC. While these differentingtediepts do
not imjpact the allowable stress values provided in this Table, they can influence the acceptability of the various joining methods allowed by
ASME NM.1. In addition to the material and joining requirements set forth in ASME NM.1, the joining method to be used.shall be approyed by
the piping component manufacturer.

DESIGN FACTOR NOTES (ASME NM.1):
D01 The allowable stress values are based on the hydrostatic design basis (HDB) as determined in accordanée/with ASTM D2837 multjiplied
by a design factor (DF) of 0.40.
D02 The allowable stress values are based on the hydrostatic design basis (HDB) as determined in accordance with ASTM D2837 multiplied
by a design factor (DF) of 0.50.
D03 The allowable stress values are based on the hydrostatic design basis (HDB) as determined.int accordance with ASTM D2837 multiplied
by a design factor (DF) of 1.0. These values are only to be used when the DF is incorporated in the construction code equations.

D04 The allowable stress values are based on the hydrostatic design basis (HDB) as identified in PPI TR-4 multiplied by a design factor (DF) of
D05 (']I‘ ijallowable stress values are based on the hydrostatic design basis (HDB) as identified in PPI TR-4 multiplied by a design factor (PF) of
D06 (’)I‘ i(e).allowable stress values are based on the hydrostatic design basis (HDB)/as identified in PPI TR-4 multiplied by a design factor (PF) of
D07 (")F zt(e).allowable stress values are based on the hydrostatic design basis{(HDB) as identified in PPI TR-4 multiplied by a design factor (PF) of
D08 (')I‘ jz.allowable stress values are based on the hydrostatic design'basis (HDB) as identified in PPI TR-4 multiplied by a design factor (PF) of

1.p. These values are only to be used when the DF is incorporated in the construction code equations.

MATERIALI NOTES — CHLORINATED POLY(VINYL CHLORIDE):
MO01 Material shall have a
(a) minimum impact resistance of 1.5 ft-Ib/in. of notch-at 73°F in accordance with ASTM D256
(b) minifnum modulus of elasticity in tension of 360,000 psi at 73°F in accordance with ASTM D638
(c) minimum deflection temperature under loadvef 212°F at a load of 264 psi in accordance with ASTM D648
(d) averfge extent of burning of under 25 min and an average time of burning of under 10 sec in accordance with ASTM D635
(e) hydrpstatic design basis (HDB) of 4,000 psi at 73°F and 1,000 psi at 180°F in accordance with ASTM D2837
(f) hydr¢static design stress (HDS) of 2,000 psi at 73°F and 500 psi at 180°F in accordance with ASTM D2837
M02 Material shall have a
(a) minimum impact resistance gf"1.5’ft-1b/in. of notch at 73°F in accordance with ASTM D256
(b) minifnum modulus of elasticity“in tension of 360,000 psi at 73°F in accordance with ASTM D638
(c) minimum deflection temperature under load of 212°F at a load of 264 psi in accordance with ASTM D648
(d) averpge extent of burning of under 25 mm and an average time of burning of under 10 sec in accordance with ASTM D635
(e) hydrpstatic design ‘basis (HDB) of 4,000 psi at 73°F and 1,250 psi at 180°F in accordance with ASTM D2837
(f) hydr¢static design‘stress (HDS) of 2,000 psi at 73°F and 625 psi at 180°F in accordance with ASTM D2837

MATERIALI NOTES-++ POLYAMIDE:
MO03 Material)shall have a
(a) classffication of Group 03, Class 2, and Grade 3 in accordance with ASTM D4066.
(b) minimum elongation at break of Z00% in accordance with ASTM D638, using a 3.2 mm * 0.4 mm thick test specimen. The speed of testing shall be
50 mm/min *10% at 23°C + 2°C and 50% * 5% relative humidity.
(c) minimum flexural modulus of 900 MPa in accordance with ASTM D790, Procedure A using a 3.2 mm x 12.7 mm x 127 mm test specimen. The
testing shall be performed with a crosshead speed of 1.3 mm/min £50% at 23°C * 2°C and 50% * 5% relative humidity.
(d) minimum izod impact resistance of 55 J/m in accordance with ASTM D256, using a test specimen with a 12.7-mm depth, a 3.17-mm width, and a
notch radius of 0.25 mm.
(e) minimum deflection temperature of 40°C at 1.82 MPa in accordance with ASTM D648, using an unannealed test specimen 3.17 mm in width.
(f) hydrostatic design basis (HDB) of 2,500 psi at 73°F, 1,600 psi at 140°F, and 1,250 psi at 180°F in accordance with ASTM D2837.
(g) hydrostatic design stress (HDS) of 1,250 psi at 73°F, 800 psi at 140°F, and 625 psi at 180°F in accordance with ASTM D2837.
MO04 Material shall have a
(a) classification of Group 03, Class 2, and Grade 3 in accordance with ASTM D4066.
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Table 1-1-1 Maximum Allowable Stress Values, S, for Thermoplastic Materials (Cont’d)

MATERIAL NOTES — POLYAMIDE: (Cont’d):

(b) minimum elongation at break of 200% in accordance with ASTM D638, using a 3.2 mm * 0.4 mm thick test specimen. The speed of testing shall be
50 mm/min #10% at 23°C + 2°C and 50% * 5% relative humidity.

(c) minimum flexural modulus of 900 MPa in accordance with ASTM D790, Procedure A using a 3.2 mm x 12.7 mm x 127 mm test specimen. The
testing shall be performed with a crosshead speed of 1.3 mm/min +50% at 23°C # 2°C and 50% * 5% relative humidity.

(d) minimum izod impact resistance of 55 J/m in accordance with ASTM D256, using a test specimen with a 12.7-mm depth, a 3.17-mm width, and a
notch radius of 0.25 mm.

(e) minimum deflection temperature of 40°C at 1.82 MPa in accordance with ASTM D648, using an unannealed test specimen 3.17 mm in width.

(f) hydrostatic design basis (HDB) of 3,150 psi at 73°F and 1,600 psi at 180°F in accordance with ASTM D2837.

(g) hydrostatic design stress (HDS) of 1,600 psi at 73°F and 800 psi at 180°F in accordance with ASTM D2837.

MATHRIAL NOTES — POLYETHYLENE:
MO5 |Material shall have a carbon black percentage of 2% to 3% in accordance with ASTM D4218 or ASTM D1603, natural with'UV sfabilizer, or
colored with UV stabilizer.
MO6 |Material shall have a
(a)]thermal stability of over 428°F in accordance with ASTM D3350
(b)| maximum brittleness temperature of -76°F in accordance with ASTM D746
(c) |minimum tensile elongation at break of 400% in accordance with ASTM D638, using a Type IV tensile bartat\2 in./min at 73°H
(d)|slow crack growth resistance of over 500 hr in accordance with ASTM F1473 at 2.4 MPa and 80°C in air
(e) |hydrostatic design basis (HDB) of 1,250 psi at 73°F and 1,000 psi at 140°F in accordance with ASTM D2837, PPI TR-3, and PP[ TR-4
(f) |hydrostatic design stress (HDS) of 800 psi at 73°F in accordance with ASTM D2837, PPI TR-3, and PPV TR-4
MO7 [Material shall have a
(a)|thermal stability of over 428°F in accordance with ASTM D3350
(b)|maximum brittleness temperature of -76°F in accordance with ASTM D746
(c) |minimum tensile elongation at break of 400% in accordance with ASTM D638, using a Type IV tensile bar at 2 in./min at 73°H
(d)|slow crack growth resistance of over 500 hr in accordance with ASTM F1473 at 2.4“MPa and 80°C in air
(e) |hydrostatic design basis (HDB) of 1,250 psi at 73°F and 630 psi at 180°F in accofdance with ASTM D2837, PPI TR-3, and PPI [R-4
(f) |hydrostatic design stress (HDS) of 800 psi at 73°F in accordance with ASTM D2837, PPI TR-3, and PPI TR-4
MO8 [Material shall have a carbon black percentage of 2% to 3% in accordance with ASTM D4218 or ASTM D1603, or colored with UY stabilizer.
MO9 |Material shall have a
(a)|thermal stability of over 428°F in accordance with ASTM D3350
(b)| maximum brittleness temperature of -76°F in accordance with ASTM D746
(c) |minimum tensile elongation at break of 400% in accordance with\ASTM D638, using a Type IV tensile bar at 2 in./min at 73°H
(d)|slow crack growth resistance of over 100 hr in accordance with~ASTM F1473 at 2.4 MPa and 80°C in air
(e) |hydrostatic design basis (HDB) of 1,600 psi at 73°F and 800 psi at 140°F in accordance with ASTM D2837, PPI TR-3, and PPI TR-4
(f) |hydrostatic design stress (HDS) of 800 psi at 73°F in accordance with ASTM D2837, PPI TR-3, and PPI TR-4
M10 [Material shall have a
(a)|thermal stability of over 428°F in accordance with”ASTM D3350
(b)|maximum brittleness temperature of -76°F in accordance with ASTM D746
(c) |minimum tensile elongation at break of 400% in accordance with ASTM D638, using a Type IV tensile bar at 2 in./min at 73°H
(d)|slow crack growth resistance of over 100 hr in accordance with ASTM F1473 at 2.4 MPa and 80°C in air
(e) |hydrostatic design basis (HDB) of 1,600 psi at 73°F and 1,000 psi at 140°F in accordance with ASTM D2837, PPI TR-3, and PP[ TR-4
(f) |hydrostatic design stress (HDS) of 800vpsi at 73°F in accordance with ASTM D2837, PPI TR-3, and PPI TR-4
M11 |Material shall have a
(a)|thermal stability of over 428°E.in"accordance with ASTM D3350
(b)| maximum brittleness temperature of -76°F in accordance with ASTM D746
(c) |minimum tensile elongation_at break of 400% in accordance with ASTM D638, using a Type IV tensile bar at 2 in./min at 73°H
(d)|slow crack growth resistance of over 500 hr in accordance with ASTM F1473 at 2.4 MPa and 80°C in air
(e) |hydrostatic design basis (HDB) of 1,600 psi at 73°F and 800 psi at 140°F in accordance with ASTM D2837, PPI TR-3, and PPI [R-4
(f) hydrostatic desigristress (HDS) of 1,000 psi at 73°F in accordance with ASTM D2837, PPI TR-3, and PPI TR-4
M12 [Material shall have a
(a)|thermal stability of over 428°F in accordance with ASTM D3350
(b)| maximumnbrittleness temperature of -76°F in accordance with ASTM D746
(c) |minimun), tensile elongation at break of 400% in accordance with ASTM D638, using a Type 1V tensile bar at 2 in./min at 73°H
(d)|slow~cpack growth resistance of over 500 hr in accordance with ASTM F1473 at 2.4 MPa and 80°C in air
(e) |hydrostatic design basis (HDB) of 1,600 psi at 73°F and 1,000 psi at 140°F in accordance with ASTM D2837, PPI TR-3, and PP[ TR-4
(f) hydrostatic design stress (HDSJ of 1,000 psi at 73°F in accordance with ASTM D2837, PPI TR-3, and PPT TR%4
M13 Material shall have a
(a) thermal stability of over 428°F in accordance with ASTM D3350
(b) maximum brittleness temperature of -76°F in accordance with ASTM D746
(c) minimum tensile elongation at break of 400% in accordance with ASTM D638, using a Type IV tensile bar at 2 in./min at 73°F
(d) slow crack growth resistance of over 500 hr in accordance with ASTM F1473 at 2.4 MPa and 80°C in air
(e) hydrostatic design basis (HDB) of 1,600 psi at 73°F and 800 psi at 180°F in accordance with ASTM D2837, PPI TR-3, and PPI TR-4
(f) hydrostatic design stress (HDS) of 1,000 psi at 73°F in accordance with ASTM D2837, PPI TR-3, and PPI TR-4
M14 Material shall have a carbon black percentage of 2% to 3% in accordance with ASTM D4218 or ASTM D1603.

MATERIAL NOTES — POLY(VINYL CHLORIDE):
M15 Material shall have a
(a) minimum impact resistance of 5.0 ft-Ib/in. of notch at 73°F in accordance with ASTM D256
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Table 1-1-1 Maximum Allowable Stress Values, S, for Thermoplastic Materials (Cont’d)

MATERIAL NOTES — POLY(VINYL CHLORIDE): (Cont’d):
(b) minimum modulus of elasticity in tension of 320,000 psi at 73°F in accordance with ASTM D638
(c) minimum deflection temperature under load of 140°F at a load of 264 psi in accordance with ASTM D648
(d) average extent of burning of under 25 mm and an average time of burning of under 10 sec in accordance with ASTM D635
(e) hydrostatic design basis (HDB) of 2,000 psi at 73°F in accordance with ASTM D2837
(f) hydrostatic design stress (HDS) of 1,000 psi at 73°F in accordance with ASTM D2837
M16 Material shall have a
(a) minimum impact resistance of 5.0 ft-Ib/in. of notch at 73°F in accordance with ASTM D256
(b) minimum modulus of elasticity in tension of 320,000 psi at 73°F in accordance with ASTM D638
(c) minimum deflection temperature under load of 140°F at a load of 264 psi in accordance with ASTM D648

(d) averpge extent of burning of under 25 mm and an average time of burning of under 10 sec in accordance with ASTM D635
(e) hydrpstatic design basis (HDB) of 2,500 psi at 73°F in accordance with ASTM D2837
(f) hydr¢static design stress (HDS) of 1,250 psi at 73°F in accordance with ASTM D2837
M17 Mhpterial shall have a
(a) minimum impact resistance of 5.0 ft-Ib/in. of notch at 73°F in accordance with ASTM D256
(b) minifnum modulus of elasticity in tension of 320,000 psi at 73°F in accordance with ASTM D638
(c) minimum deflection temperature under load of 140°F at a load of 264 psi in accordance with ASTM D648
(d) averpge extent of burning of under 25 mm and an average time of burning of under 10 sec in accordance with, ASTM D635
(e) hydrpstatic design basis (HDB) of 3,200 psi at 73°F in accordance with ASTM D2837
(f) hydr¢static design stress (HDS) of 1,600 psi at 73°F in accordance with ASTM D2837
M18 Mhterial shall have a
(a) minimum impact resistance of 5.0 ft-Ib/in. of notch at 73°F in accordance with ASTM D256
(b) minimum modulus of elasticity in tension of 320,000 psi at 73°F in accordance with ASTM D638
(c) minijnum deflection temperature under load of 140°F at a load of 264 psi in accordance with ASTM D648
(d) averpge extent of burning of under 25 mm and an average time of burning of under 10 sec in-accordance with ASTM D635
(e) hydrpstatic design basis (HDB) of 4,000 psi at 73°F in accordance with ASTM D2837
(f) hydr¢static design stress (HDS) of 2,000 psi at 73°F in accordance with ASTM D2837
M19 Mhpterial shall have a
(a) minifmum impact resistance of 0.65 ft-1b/in. of notch at 73°F in accordance with ASTM D256
(b) minifnum modulus of elasticity in tension of 400,000 psi at 73°F in accordance\with ASTM D638
(c) minimum deflection temperature under load of 158°F at a load of 264 psi insaccordance with ASTM D648
(d) averpge extent of burning of under 25 mm and an average time of burning, 6f under 10 sec in accordance with ASTM D635
(e) hydrpstatic design basis (HDB) of 4,000 psi at 73°F in accordance with\ASTM D2837
(f) hydr¢static design stress (HDS) of 2,000 psi at 73°F in accordance with ASTM D2837
M20 Mhterial shall have a
(a) minimum impact resistance of 5.0 ft-Ib/in. of notch at 73°F in~accordance with ASTM D256
(b) minimum modulus of elasticity in tension of 320,000 psi at %Z3°F in accordance with ASTM D638
(c) minijnum deflection temperature under load of 140°F at-a’load of 264 psi in accordance with ASTM D648
(d) averpge extent of burning of under 25 mm and an a¥érage time of burning of under 10 sec in accordance with ASTM D635
(e) hydrpstatic design basis (HDB) of 7,100 psi at 73°E il accordance with ASTM D2837
(f) hydrgstatic design stress (HDS) of 3,550 psi at 73°F in accordance with ASTM D2837
M21 Allowable stress values apply to the uneriented directions only.
M22 Allowable stress values apply to the oriernted direction only.

MATERIAL NOTES — POLY(VINYLIDENE. FELUORIDE):
M23 Mhpterial shall have a
(a) clasdification of Type I in accordance with ASME SD-3222
(b) minifnum impact resistance,of 1.5 ft-1b/in. of notch at 73°F in accordance with ASTM D256
(c) minimum flexural modulus-0f*190,000 psi at 73°F in accordance with ASTM D790, using Method I
(d) minifnum tensile elongation at break of 10% in accordance with ASTM D638, using a Type I tensile bar at 2 in./min at 73°F
(e) hydrpstatic design basis (HDB) of 4,000 psi at 73°F and 1,250 psi at 200°F in accordance with ASTM D2837
(f) hydr¢static designzstress (HDS) of 2,000 psi at 73°F and 625 psi at 200°F in accordance with ASTM D2837
M24 Mpterial shall’ have a
(a) clasdification~of*Type II in accordance with ASME SD-3222
(b) minimum-flexural modulus of 190,000 psi at 73°F in accordance with ASTM D790, using Method I
(c) minijnupi-tensile elongation at break of 10% in accordance with ASTM D638, using a Type I tensile bar at 2 in./min at 73°F

(d) hydrostatic design basis (HIDBJ of 5,000 psi at 73°F and 1,250 psi at 248°F In accordance with ASTM D2837
(e) hydrostatic design stress (HDS) of 2,500 psi at 73°F and 625 psi at 248°F in accordance with ASTM D2837
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Table 1-1-2 Maximum Allowable Compression Stress Values, Scomp, for Thermoplastic

Materials
Minimum Maximum
Yield Temperature
Line Nominal ASME Construction Strength, Limit,

No. Composition Product Form Spec. No. Type/Grade Code Notes ksi °F Notes

1 CPVC Extruded pipe SD-2846 CPVC 4120-05 co1 7.0 200 MO1

2 CPVC Extruded pipe SD-2846 CPVC 4120-06 co1 7.0 200 M02

3 CPVC Extruded pipe SF-441 CPVC 4120-05 co1 7.0 200 MO1

4 CPVC Extruded pipe SF-441 CPVC 4120-06 co1 7.0 200 M62

5 CPVC Extruded pipe SF-442 CPVC 4120-05 co1 7.0 200 MO1

6 CpPVC Extruded pipe SF-442 CPVC 4120-06 Cco1 7.0 200 MO02

7 Polyamide Extruded pipe SF-2945 PA 32312 7.0 180 MO03

8 Polyamide Extruded pipe SF-2945 PA 32316 7.0 180 M04

9 Polyethylene Extruded pipe SD-2239 PE2708 2.6 140 MO05,|M06
10 Polyethylene Extruded pipe SD-2239 PE2708 26 180 MO05,|M07
11 Polyethylene Extruded pipe SD-2513 PE2708 2.6 140 MO06,M08
12 Polyethylene Extruded pipe SD-2513 PE2708 2.6 180 MO07,(M08
13 Polyethylene Extruded tube SD-2737 PE2708 2.6 140 MO05,|M06
14 Polyethylene Extruded tube SD-2737 PE2708 2.6 180 MO05,|M07
15 Polyethylene Extruded pipe SD-3035 PE2708 2.6 140 MO05,|M06
16 Polyethylene Extruded pipe SD-3035 PE2708 2.6 180 MO5,{M07
17 Polyethylene Extruded pipe SF-714 PE2708 2.6 140 MO06,|M08
18 Polyethylene Extruded pipe SF-714 PE2708 2.6 180 MO07,|M08
19 Polyethylene Extruded pipe SD-2239 PE3608 3.0 140 MO05,{M09
20 Polyethylene Extruded pipe SD-2239 PE3608 3.0 140 MO05,(M10
21 Polyethylene Extruded pipe SD-2513 PE4710 3.0 140 MO08,|M11
22 Polyethylene Extruded pipe SD-2513 PE4710 3.0 140 M08,|M12
23 Polyethylene Extruded pipe SD-2513 PE4710 3.0 180 MO08,|M13
24 Polyethylene Extruded tube SD=2737 PE3608 3.0 140 MO05,{M09
25 Polyethylene Extruded tube SD-2737 PE3608 3.0 140 MO05,|M10
26 Polyethylene Extruded tube SD-2737 PE4608 3.0 140 MO05,|M10
27 Polyethylene Extruded-pipe SD-2737 PE4710 3.0 140 MO05,|M11
28 Polyethylene Extrdded pipe SD-2737 PE4710 3.0 140 MO05,(M12
29 Polyethylene Extruded pipe SD-2737 PE4710 3.0 180 MO05,(M13
30 Polyethylene Extruded pipe SD-3035 PE3608 3.0 140 MO05,|M09
31 Polyethylene. Extruded pipe SD-3035 PE3608 3.0 140 MO05,(M10
32 Polyethylene Extruded pipe SD-3035 PE4608 3.0 140 MO05,(M10
33 Polyethylene Extruded pipe SD-3035 PE4710 3.0 140 MO05,|M11
34 Polyethylene Extruded pipe SD-3035 PE4710 3.0 140 MO05,|M12
35 Polyethylene Extruded pipe SD-3035 PE4710 3.0 180 MO05, M13
36 Polyethylene Extruded pipe SF-714 PE3608 3.0 140 M08, M09
37 Polyethylene Extruded pipe SF-714 PE3608 3.0 140 M08, M10
38 Polyethylene Extruded pipe SF-714 PE4608 3.0 140 M08, M10
39 Polyethylene Extruded pipe SF-714 PE4710 3.0 140 M08, M11
40 Polyethylene Extruded pipe SF-714 PE4710 3.0 140 M08, M12
41 Polyethylene Extruded pipe SF-714 PE4710 3.0 180 M08, M13

22


https://asmenormdoc.com/api2/?name=ASME NM.3.3 2018.pdf

ASME NM.3.3-2018

Table 1-1-2 Maximum Allowable Compression Stress Values, Scomp, for Thermoplastic
Materials

Maximum Allowable Compression Stress, ksi [Note (1)], for Material Temperature, °F, Not Exceeding

Line

No. 73 80 20 100 110 120 130 140 150 160 170 180 190 200
1 2.50 2.36 2.15 1.96 1.77 1.59 1.42 1.25 1.08 0926 0.774 0.625 0.481 0.343
2 2.50 2.37 2.18 2.00 1.83 1.67 1.51 1.35 1.20 1.06 0918 0.781 0.650 0.521
3 2.50 2.36 2.15 1.96 1.77 1.59 1.42 1.25 1.08 0926 0.774 0.625 0481 0.343
4 2.50 2.37 2.18 2.00 1.83 1.67 1.51 1.35 1.20 1.06 0918 0.781  0.650y | 0.521

851

2.50 2.36 2.15 1.96 1.77 1.59 1.42 1.25 1.08 0926 0.774 0.625 0.481 | 0.343
[é 2.50 2.37 2.18 2.00 1.83 1.67 1.51 1.35 1.20 1.06 0918 0.781 ¢ p.650 |0.521

7 1.56 1.50 1.41 1.32 1.24 1.15 1.08 1.00 0943 0.888 0.834 00781
e 1.97 1.89 1.79 1.69 1.59 1.50 1.41 1.32 1.24 1.16 1.08 1,00

9 0.800 0.781 0.756 0.731 0.707 0.684 0.662 0.640
14 0.800 0.769 0.727 0.686 0.646 0.608 0.571 0.535 0.500 0.467«. 0435 0.403
11 0.800 0.781 0.756 0.731 0.707 0.684 0.662  0.640
12 0.800 0.769 0.727 0.686 0.646 0.608 0.571 0.535 0.500 ¢0.467 0.435 0.403

13 0.800 0.781 0.756 0.731 0.707 0.684 0.662 0.640
14 0.800 0.769 0.727 0.686 0.646 0.608 0.571 0.535 0500 0.467 0435 0.403
15 0.800 0.781 0.756 0.731 0.707 0.684 0.662  0.640
14 0.800 0.769 0.727 0.686 0.646 0.608 0.571 0535 0500 0.467 0.435 0.403
17 0.800 0.781 0.756 0.731 0.707 0.684 0.662 _ (0,640
14 0.800 0.769 0.727 0.686 0.646 0.608 0.571\.> 0.535 0.500 0.467 0.435 0.403

19 1.00 0942 0.862 0.784 0.709 0.637 ~0567 0.500

2( 1.00 0956 0.896 0.838 0.782 0.728 0.676 0.625

21 1.15 1.08 0991 0902 0816 _0.733 0.653 0.575

22 1.15 1.10 1.03 0964 0.899.(0.837 0.777 0.719
23 1.15 1.11 1.04 0984 0.927° 0871 0818 0766 0.716 0.667 0.620 0.575

24 1.00 0942 0.862 0.784.\0.709 0.637 0.567 0.500

25 1.00 0956 0.896 0.838 0.782 0.728 0.676  0.625

24 1.00 0956 0.896.. 0838 0.782 0.728 0.676  0.625

vy 1.15 1.08 0.991~/ 0902 0.816 0.733 0.653 0.575

29 1.15 1.10 1.03 0964 0.899 0837 0.777 0.719
29 1.15 1.11 1.04 0984 0927 0871 0818 0.766 0.716 0.667 0.620 0.575

3( 1.00 0942 0862 0.784 0.709 0.637 0.567 0.500

31 1.00 0956 0.896 0838 0.782 0.728 0.676 0.625

32 1.00 0956 0.896 0838 0.782 0.728 0.676 0.625

33 115 1.08 0991 0902 0816 0.733 0.653 0.575

3 1.15 1.10 1.03 0964 0.899 0.837 0.777 0.719
35 1.15 1.11 1.04 0984 0927 0871 0818 0766 0.716 0.667 0.620 0.575

36 1.00 0942 0.862 0.784 0.709 0.637 0.567 0.500

37 1.00 0956 0.896 0.838 0.782 0.728 0.676  0.625

38 1.00 0956 0.896 0.838 0.782 0.728 0.676  0.625

39 1.15 1.08 0991 0902 0816 0.733 0.653 0.575

40 1.15 1.10 1.03 0964 0.899 0837 0.777 0.719
41 1.15 1.11 1.04 0984 0927 0871 0818 0.766 0.716 0.667 0.620 0.575
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Table 1-1-2 Maximum Allowable Compression Stress Values, Scomp, for Thermoplastic

Materials (Cont’d)

Minimum Maximum
Yield Temperature
Line Nominal ASME Construction Strength, Limit,
No. Composition Product Form Spec. No. Type/Grade Code Notes ksi °F Notes
42 Polyethylene Extruded pipe SF-2619 PE3608 3.0 140 M09, M14
43 Polyethylene Extruded pipe SF-2619 PE3608 3.0 140 M10, M14
44 Polyethylene Extruded pipe SF-2619 PE4710 3.0 140 M11, M14
45 Polyethylene Extruded pipe SF-2619 PE4710 3.0 140 M42,|M14
46 Polyethylene Extruded pipe SF-2619 PE4710 3.0 180 M13,|M14
47 Polyethylene Extruded pipe SD-2239 PE4608 3.0 140 MO05,|M10
48 Polyethylene Extruded pipe SD-2239 PE4710 3.0 140 MO05,|M11
49 Polyethylene Extruded pipe SD-2239 PE4710 3.0 140 MO05,|M12
50 Polyethylene Extruded pipe SD-2239 PE4710 3.0 180 MO05,|M13
51 pPVC Extruded pipe SD-1785 PVC2110 co1 6:0 140 M15
52 PVC Extruded pipe SD-1785 pPvC2112 co1 6.0 140 M16
53 PVC Extruded pipe SD-1785 PVC2116 co1 6.0 140 M17
54 pvC Extruded pipe SD-1785 PVC2120 Co1 6.0 140 M18
55 PVC Extruded tube SD-2241 PVC2110 C01 6.0 140 M15
56 PVC Extruded tube SD-2241 pPvC2112 co1 6.0 140 M16
57 PVC Extruded tube SD-2241 PVC2116 co1 6.0 140 M17
58 PVC Extruded tube SD-2241 PVC2120 co1 6.0 140 M18
59 PVC Extruded pipe SD-1785 PVG1120 co1 7.0 140 M19
60 pPVC Extruded pipe SD-1785 PVC€1220 co1 7.0 140 M19
61 PVC Extruded pipe SD-2241 PVC1120 co1 7.0 140 M19
62 PVC Extruded pipe SD-2241 PVC1220 Co1 7.0 140 M19
63 pvC Extruded pipe SF-1483 PVCO 1135 Cco1 7.0 130 M20,|M21
64 PVC Extruded pipe SF-1483 PVCO 1135 co1 11.1 130 M20,|M22
65 PVDF Extruded pipe SF-1673 PVDF 2020 6.5 200 M23
66 PVDF Extruded-pipe SF-1673 PVDF 2025 7.7 200 M24
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Table 1-1-2 Maximum Allowable Compression Stress Values, Scomp, for Thermoplastic

Materials (Cont’d)

Maximum Allowable Compression Stress, ksi [Note (1)], for Material Temperature, °F, Not Exceeding

Line

No. 73 80 20 100 110 120 130 140 150 160 170 180 190 200
42 1.00 0942 0.862 0.784 0.709 0.637 0.567 0.500

43 1.00 0956 0.896 0.838 0.782 0.728 0.676 0.625

44 1.15 1.08 0991 0902 0816 0.733 0.653 0.575

45 1.15 1.10 1.03 0964 0.899 0837 0.777 0.719

44 1.15 1.11 1.04 0984 0927 0871 0818 0.766 0.716 0.667 0.620 0.575

47 1.00 0956 0.896 0.838 0.782 0.728 0.676 0.625

44 1.15 1.08 0991 0902 0816 0.733 0.653 0.575

49 1.15 1.10 1.03 0964 0.899 0837 0.777 0.719

5( 1.15 1.11 1.04 0984 0927 0871 0818 0.766 0.716 0.667 0620. 0.575

51 1.25 1.10 0938 0.775 0.625 0.500 0.375 0.275

52 1.56 1.38 1.17 0969 0.781 0.625 0.469 0.344

53 2.00 1.76 1.50 1.24 1.00 0.800 0.600 0.440

54 2.50 2.20 1.88 1.55 1.25 1.00 0.750  0.550

55 1.25 1.10 0938 0.775 0.625 0.500 0.375 0.275

54 1.56 1.38 1.17 0969 0.781 0.625 0.469 0.344

57 2.00 1.76 1.50 1.24 1.00 0.800  0.600, 0440

59 2.50 2.20 1.88 1.55 1.25 1.00 0.750%" 0.550

59 2.50 2.20 1.88 1.55 1.25 1.00 0.750  0.550

6( 2.50 2.20 1.88 1.55 1.25 1:00 0.750  0.550

61 2.50 2.20 1.88 1.55 1.25 100 0.750  0.550

62 2.50 2.20 1.88 1.55 1.25 1.00 0.750  0.550

63 2.50 2.20 1.88 1.55 1.25 1.00 0.750

64 4.44 391 3.33 2.75 2.22 1.78 1.33

65 2.50 2.38 2.22 2.07 1.92 1.78 1.64 1.50 1.37 1.25 1.13 1.01 0.893 |0.781
64 3.13 3.00 2.83 2.67 2.51 2.36 2.21 2.07 1.93 1.79 1.67 1.54 1.42 1.30
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Table 1-1-2 Maximum Allowable Compression Stress Values, Scomp, for Thermoplastic
Materials (Cont’'d)

GENERAL NOTES:
(a) The stress values in this Table may be interpolated to determine values for intermediate temperatures. The values at intermediate tempera-
tures shall be rounded to the same number of decimal places as the value at the higher temperature between which values are being
interpolated. The rounding rule is: when the next digit beyond the last place to be retained is less than 5, retain unchanged the digit
in the last place retained; when the digit next beyond the last place to be retained is 5 or greater, increase by 1 the digit in the last
place retained.

(b) Thefo

lowing abbreviations are used: CPVC, chlorinated poly(vinyl chloride): PVC, poly(vinyl chloride): and PVDF. poly(vinyvlidene flug

ride).

NOTE: (1)

CONSTRU

C01 Comp
not im|
ASME
the pi

MATERIAL
MO01 M
(a) mini|
(b) mini
(c) minil
(d) aver;
(e) hydr
(f) hydr
MO02 M
(a) minj
(b) mini
(c) mini
(d) aver;
(e) hydr
(f) hydr

MATERIAL
MO03 M

(a) clasdification of Group 03, Class 2, and Grade 3 in accordance with ASTM D4066.

(b) mini
50 mm/mi
(c) mini
testing sha
(d) mini
notch radi
(e) mini
(f) hydr
(9) hyd
MO04 M

(a) clasdification of Group 03,"Class 2, and Grade 3 in accordance with ASTM D4066.

(b) mini
50 mm/mi

(c) minijnum flexupal' modulus of 900 MPa in accordance with ASTM D790, Procedure A using a 3.2 mm x 12.7 mm x 127 mm test specime
testing shall be performéd with a crosshead speed of 1.3 mm/min +50% at 23°C * 2°C and 50% * 5% relative humidity.

(d) mini
notch radi
(e) mini

Multiply ksi by 1,000 to obtain psi.
TION CODE NOTE (ASME NM.1):

pact the allowable stress values provided in this Table, they can influence the acceptability of the various joining;methods allow
NM.1. In addition to the material and joining requirements set forth in ASME NM.1, the joining method to be used shall be approy
ing component manufacturer.

NOTES — CHLORINATED POLY(VINYL CHLORIDE):

hterial shall have a

mum impact resistance of 1.5 ft-1b/in. of notch at 73°F in accordance with ASTM D256

mum modulus of elasticity in tension of 360,000 psi at 73°F in accordance with ASTM D638

um deflection temperature under load of 212°F at a load of 264 psi in accordance with(ASTM D648

ge extent of burning of under 25 mm and an average time of burning of under 10 ség’in accordance with ASTM D635
bstatic design basis (HDB) of 4,000 psi at 73°F and 1,000 psi at 180°F in accordarice with ASTM D2837

static design stress (HDS) of 2,000 psi at 73°F and 500 psi at 180°F in accordance with ASTM D2837

hterial shall have a

mum impact resistance of 1.5 ft-1b/in. of notch at 73°F in accordance with;ASTM D256

mum modulus of elasticity in tension of 360,000 psi at 73°F in accordapee with ASTM D638

um deflection temperature under load of 212°F at a load of 264 psi(in-accordance with ASTM D648

ge extent of burning of under 25 mm and an average time of burning of under 10 sec in accordance with ASTM D635
bstatic design basis (HDB) of 4,000 psi at 73°F and 1,250 psi at~180°F in accordance with ASTM D2837

static design stress (HDS) of 2,000 psi at 73°F and 625 psi at'480°F in accordance with ASTM D2837

NOTES — POLYAMIDE:
hterial shall have a

mum elongation at break of 200% in accordance withhASTM D638, using a 3.2 mm # 0.4 mm thick test specimen. The speed of testing s
h £10% at 23°C + 2°C and 50% * 5% relativeshumidity.

mum flexural modulus of 900 MPa in accordance with ASTM D790, Procedure A using a 3.2 mm x 12.7 mm x 127 mm test specime
I be performed with a crosshead speedief 1.3 mm/min +50% at 23°C + 2°C and 50% * 5% relative humidity.

mum izod impact resistance of 55 J/m(in dccordance with ASTM D256, using a test specimen with a 12.7-mm depth, a 3.17-mm width,
s of 0.25 mm.

um deflection temperature of40°C at 1.82 MPa in accordance with ASTM D648, using an unannealed test specimen 3.17 mm in
static design basis (HDB) of*2,500 psi at 73°F, 1,600 psi at 140°F, and 1,250 psi at 180°F in accordance with ASTM D2837.
pstatic design stress (HDS),of/1,250 psi at 73°F, 800 psi at 140°F, and 625 psi at 180°F in accordance with ASTM D2837.
hterial shall have a

mum elongation atbreak of 200% in accordance with ASTM D638, using a 3.2 mm # 0.4 mm thick test specimen. The speed of testing sl

h +10% at 23°C\+.2°C and 50% * 5% relative humidity.

mum.izodimpact resistance of 55 J/m in accordance with ASTM D256, using a test specimen with a 12.7-mm depth, a 3.17-mm width,
s of 0.25 mm.

unding ingredients may vary between material manufacturers for the same grade of CPVC or PVC. While these different ingredients do

ed by
ed by

allbe
. The
and a

idth.

allbe
. The

and a

um deflection temperature of 40°C at 1.82 MPa in accordance with ASTM D648, using an unannealed test specimen 3.17 mm in

idth.

(f) hydrostatic design basis (HDB) of 3,150 psi at 73°F and 1,600 psi at 180°F in accordance with ASTM D2837.
(g) hydrostatic design stress (HDS) of 1,600 psi at 73°F and 800 psi at 180°F in accordance with ASTM D2837.

MATERIAL NOTES — POLYETHYLENE:
MO5 Material shall have a carbon black percentage of 2% to 3% in accordance with ASTM D4218 or ASTM D1603, natural with UV stabilizer, or
colored with UV stabilizer.

MO06 Material shall have a

(a) thermal stability of over 428°F in accordance with ASTM D3350

(b) maximum brittleness temperature of -76°F in accordance with ASTM D746

(c) minimum tensile elongation at break of 400% in accordance with ASTM D638, using a Type IV tensile bar at 2 in./min at 73°F

(d) slow crack growth resistance of over 500 hr in accordance with ASTM F1473 at 2.4 MPa and 80°C in air

(e) hydrostatic design basis (HDB) of 1,250 psi at 73°F and 1,000 psi at 140°F in accordance with ASTM D2837, PPI TR-3, and PPI TR-4
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Table 1-1-2 Maximum Allowable Compression Stress Values, Scomp, for Thermoplastic
Materials (Cont’d)

MATERIAL NOTES — POLYETHYLENE: (Cont'd):

(f) hydrostatic design stress (HDS) of 800 psi at 73°F in accordance with ASTM D2837, PPI TR-3, and PPI TR-4
MO7 Material shall have a

(a) thermal stability of over 428°F in accordance with ASTM D3350

(b) maximum brittleness temperature of -76°F in accordance with ASTM D746

(c) minimum tensile elongation at break of 400% in accordance with ASTM D638, using a Type IV tensile bar at 2 in./min at 73°F

(d) slow crack growth resistance of over 500 hr in accordance with ASTM F1473 at 2.4 MPa and 80°C in air

(e) hydrostatic design basis (HDB) of 1,250 psi at 73°F and 630 psi at 180°F in accordance with ASTM D2837, PPI TR-3, and PPI TR-4

(f) hydrostatic design stress (HDS) of 800 psi at 73°F in accordance with ASTM D2837, PPI TR-3, and PPI TR-4
MO8 [Material shall have a carbon black percentage of 2% to 3% in accordance with ASTM D4218 or ASTM D1603, or colored witlrUY stabilizer.
M09 [Material shall have a

(a)|thermal stability of over 428°F in accordance with ASTM D3350

(b)| maximum brittleness temperature of -76°F in accordance with ASTM D746

(c) |minimum tensile elongation at break of 400% in accordance with ASTM D638, using a Type IV tensile bar at 2_in./min at 73°H

(d)|slow crack growth resistance of over 100 hr in accordance with ASTM F1473 at 2.4 MPa and 80°C in air

(e) |hydrostatic design basis (HDB) of 1,600 psi at 73°F and 800 psi at 140°F in accordance with ASTM D2837, RRI*TR-3, and PPI [R-4

(f) |hydrostatic design stress (HDS) of 800 psi at 73°F in accordance with ASTM D2837, PPI TR-3, and PPI TR-4
M10 [Material shall have a

(a)|thermal stability of over 428°F in accordance with ASTM D3350

(b)|maximum brittleness temperature of -76°F in accordance with ASTM D746

(c) |minimum tensile elongation at break of 400% in accordance with ASTM D638, using a Type IV tensile bar at 2 in./min at 73°H

(d)|slow crack growth resistance of over 100 hr in accordance with ASTM F1473 at 2.4 MPa @nd(80°C in air

(e) |hydrostatic design basis (HDB) of 1,600 psi at 73°F and 1,000 psi at 140°F in accordance~with ASTM D2837, PPI TR-3, and PP[ TR-4

(f) |hydrostatic design stress (HDS) of 800 psi at 73°F in accordance with ASTM D2837,#PPI TR-3, and PPI TR-4
M11 [Material shall have a

(a)|thermal stability of over 428°F in accordance with ASTM D3350

(b)| maximum brittleness temperature of -76°F in accordance with ASTM D746

(c) |minimum tensile elongation at break of 400% in accordance with ASTM D638; using a Type IV tensile bar at 2 in./min at 73°H

(d)|slow crack growth resistance of over 500 hr in accordance with ASTM F1473 at 2.4 MPa and 80°C in air

(e) |hydrostatic design basis (HDB) of 1,600 psi at 73°F and 800 psi at 140°F in accordance with ASTM D2837, PPI TR-3, and PPI [R-4

(f) Ihydrostatic design stress (HDS) of 1,000 psi at 73°F in accordance with ASTM D2837, PPI TR-3, and PPI TR-4
M12 [Material shall have a

(a)|thermal stability of over 428°F in accordance with ASTM D3350

(b)|maximum brittleness temperature of -76°F in accordance with ASTM D746

(c) |minimum tensile elongation at break of 400% in accoxdance with ASTM D638, using a Type IV tensile bar at 2 in./min at 73°H

(d)|slow crack growth resistance of over 500 hr in accordatice with ASTM F1473 at 2.4 MPa and 80°C in air

(e) |hydrostatic design basis (HDB) of 1,600 psi at 73%F and 1,000 psi at 140°F in accordance with ASTM D2837, PPI TR-3, and PP| TR-4

(f) |hydrostatic design stress (HDS) of 1,000 psi at~73°F in accordance with ASTM D2837, PPI TR-3, and PPI TR-4
M13 [Material shall have a

(a)|thermal stability of over 428°F in accordance with ASTM D3350

(b)| maximum brittleness temperature of-<76°F in accordance with ASTM D746

(c) |minimum tensile elongation at break of 400% in accordance with ASTM D638, using a Type IV tensile bar at 2 in./min at 73°H

(d)|slow crack growth resistance of oyer 500 hr in accordance with ASTM F1473 at 2.4 MPa and 80°C in air

(e) |hydrostatic design basis (HDB) of*1,600 psi at 73°F and 800 psi at 180°F in accordance with ASTM D2837, PPI TR-3, and PPI [R-4

(f) Ihydrostatic design stress (HDS) of 1,000 psi at 73°F in accordance with ASTM D2837, PPI TR-3, and PPI TR-4
M14 [Material shall have a cdrbon black percentage of 2% to 3% in accordance with ASTM D4218 or ASTM D1603.

MATHERIAL NOTES — POLY{(VINYL CHLORIDE):
M15 Material shallxhave a
(a)| minimum impaet.resistance of 5.0 ft-Ib/in. of notch at 73°F in accordance with ASTM D256
(b)| minimum, modulus of elasticity in tension of 320,000 psi at 73°F in accordance with ASTM D638
(c) Iminimum, deflection temperature under load of 140°F at a load of 264 psi in accordance with ASTM D648
(d)|average extent of burning of under 25 mm and an average time of burning of under 10 sec in accordance with ASTM D635
(e) |hydrostatic design basis (HDB) of 2,000 psi at 73°F in accordance with ASTM D2837
(f) hydrostatic design stress (HDS) of 1,000 psi at 73°F in accordance with ASTM D2837
M16 Material shall have a
(a) minimum impact resistance of 5.0 ft-Ib/in. of notch at 73°F in accordance with ASTM D256
(b) minimum modulus of elasticity in tension of 320,000 psi at 73°F in accordance with ASTM D638
(c) minimum deflection temperature under load of 140°F at a load of 264 psi in accordance with ASTM D648
(d) average extent of burning of under 25 mm and an average time of burning of under 10 sec in accordance with ASTM D635
(e) hydrostatic design basis (HDB) of 2,500 psi at 73°F in accordance with ASTM D2837
(f) hydrostatic design stress (HDS) of 1,250 psi at 73°F in accordance with ASTM D2837
M17 Material shall have a
(a) minimum impact resistance of 5.0 ft-Ib/in. of notch at 73°F in accordance with ASTM D256
(b) minimum modulus of elasticity in tension of 320,000 psi at 73°F in accordance with ASTM D638
(c) minimum deflection temperature under load of 140°F at a load of 264 psi in accordance with ASTM D648
(d) average extent of burning of under 25 mm and an average time of burning of under 10 sec in accordance with ASTM D635
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Table 1-1-2 Maximum Allowable Compression Stress Values, Scomp, for Thermoplastic
Materials (Cont’d)

MATERIAL NOTES — POLY(VINYL CHLORIDE): (Cont’d):
(e) hydrostatic design basis (HDB) of 3,200 psi at 73°F in accordance with ASTM D2837

(f) hydr

ostatic design stress (HDS) of 1,600 psi at 73°F in accordance with ASTM D2837

M18 Material shall have a
(a) minimum impact resistance of 5.0 ft-Ib/in. of notch at 73°F in accordance with ASTM D256
(b) minimum modulus of elasticity in tension of 320,000 psi at 73°F in accordance with ASTM D638
(c) minimum deflection temperature under load of 140°F at a load of 264 psi in accordance with ASTM D648
(d) average extent of burning of under 25 mm and an average time of burning of under 10 sec in accordance with ASTM D635
(e) hydrpstatic design basis (HDB) of 4000 psi at 73°F in accordance with ASTM D2837

(f) hydr

static design stress (HDS) of 2,000 psi at 73°F in accordance with ASTM D2837

M19 Mhterial shall have a
(a) minifjnum impact resistance of 0.65 ft-lb/in. of notch at 73°F in accordance with ASTM D256
(b) minimum modulus of elasticity in tension of 400,000 psi at 73°F in accordance with ASTM D638

(c) mini

num deflection temperature under load of 158°F at a load of 264 psi in accordance with ASTM D648

(d) averfge extent of burning of under 25 mm and an average time of burning of under 10 sec in accordance with ASTMD635
(e) hydrpstatic design basis (HDB) of 4,000 psi at 73°F in accordance with ASTM D2837

(f) hydr

static design stress (HDS) of 2,000 psi at 73°F in accordance with ASTM D2837

M20 Mhpterial shall have a
(a) minimum impact resistance of 5.0 ft-Ib/in. of notch at 73°F in accordance with ASTM D256
(b) minifnum modulus of elasticity in tension of 320,000 psi at 73°F in accordance with ASTM D638
(c) minimum deflection temperature under load of 140°F at a load of 264 psi in accordance with ASTM"D648
(d) averpge extent of burning of under 25 mm and an average time of burning of under 10 sec in accerdance with ASTM D635
(e) hydrpstatic design basis (HDB) of 7,100 psi at 73°F in accordance with ASTM D2837

(f) hydr
M21 A
M22 A

static design stress (HDS) of 3,550 psi at 73°F in accordance with ASTM D2837
owable stress values apply to the unoriented directions only.
owable stress values apply to the oriented direction only.

MATERIALI NOTES — POLY(VINYLIDENE FLUORIDE):
M23 Mhterial shall have a
(a) clasdification of Type I in accordance with ASME SD-3222
(b) minifnum impact resistance of 1.5 ft-Ib/in. of notch at 73°F in accordance with ASTM D256

(c) mini

hum flexural modulus of 190,000 psi at 73°F in accordance with(ASTM D790, using Method I

(d) mininum tensile elongation at break of 10% in accordance with ASTM D638, using a Type I tensile bar at 2 in./min at 73°F
(e) hydrpstatic design basis (HDB) of 4,000 psi at 73°F and 1,250 psi, at 200°F in accordance with ASTM D2837

(f) hydr

static design stress (HDS) of 2,000 psi at 73°F and 625 psi at 200°F in accordance with ASTM D2837

M24 Mhterial shall have a
(a) clasdfication of Type II in accordance with ASME SD-3222
(b) minimum flexural modulus of 190,000 psi at 73°F jn“daecordance with ASTM D790, using Method I
(c) minijum tensile elongation at break of 10% in accorlance with ASTM D638, using a Type I tensile bar at 2 in./min at 73°F
(d) hydrpstatic design basis (HDB) of 5,000 psi at 73°F and 1,250 psi at 248°F in accordance with ASTM D2837
(e) hydrpstatic design stress (HDS) of 2,500 psizat\73°F and 625 psi at 248°F in accordance with ASTM D2837
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Table 1-1-3 Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials

Minimum Maximum
Yield Temperature
Line Nominal ASME Construction Strength, Limit, Design
No. Composition Product Form Spec. No. Type/Grade Code Notes ksi °F Factor Notes
1 | CPVC Extruded pipe SD-2846  CPVC 4120-05 co1 7.0 200 D01 MO01
2 | CPVC Extruded pipe SD-2846  CPVC 4120-05 co1 7.0 200 D01 MO01
3 CPVC Extruded pipe  SD-2846  CPVC 4120-05 Cco1 7.0 200 D01 MO1
4 | CPVC Extruded pipe SD-2846 CPVC 4120-05 C01 7.0 200 D01 MO1
5 | CpvC Extruded pipe SD-2846  CPVC 4120-05 co1 7.0 200 D01 M1
6 | CpvC Extruded pipe = SD-2846  CPVC 4120-05 co1 7.0 200 D01 M1
7 CpvC Extruded pipe  SD-2846 CPVC 4120-06 Cco1 7.0 200 DO M(2
8 | CpvC Extruded pipe SD-2846  CPVC 4120-06 co1 7.0 200 D01 M(2
cpvc Extruded pipe SD-2846  CPVC 4120-06 co1 7.0 200 D01 M(2
10 | CpvC Extruded pipe = SD-2846  CPVC 4120-06 co1 7.0 200 D01 M(2
11 | CpvC Extruded pipe = SD-2846  CPVC 4120-06 co1 7.0 200 D01 M(2
12 | CpvC Extruded pipe SD-2846 CPVC 4120-06 co1 7.0 200 D01 M(2
13 | CpvC Extruded pipe  SF-441 CPVC 4120-05 co1 7.0 200 D01 M(1
14 | CpvC Extruded pipe  SF-441 CPVC 4120-05 co1 7.0 200 D01 M(1
15 | CpvC Extruded pipe  SF-441 CPVC 4120-05 co1 7.0 200 D01 M(1
16 | CpvC Extruded pipe  SF-441 CPVC 4120-05 co1 7.0 200 D01 M1
17 cpvc Extruded pipe  SF-441 CPVC 4120-05 co1 7.0 200 D01 M(1
18 cpvc Extruded pipe  SF-441 CPVC 4120-05 Cco1 7.0 200 D01 M(1
19 | CpvC Extruded pipe = SF-441 CPVC 4120-06 co1 7.0 200 D01 M(2
20 | CpvC Extruded pipe  SF-441 CPVC 4120-06 co1 7.0 200 D01 M(2
21 CcpvC Extruded pipe  SF-441 CPVC 4120-06 co1 7.0 200 D01 M(2
22 cpvc Extruded pipe  SF-441 CPV(i4120-06 co1 7.0 200 D01 M(2
23 | CpvC Extruded pipe  SF-441 GPVC 4120-06 co1 7.0 200 D01 M(2
24 | CpvC Extruded pipe  SF-441 CPVC 4120-06 co1 7.0 200 D01 M(2
25 | CpvC Extruded pipe  SF-442 CPVC 4120-05 co1 7.0 200 D01 M1
26 cpvc Extruded pipe ( SE-442 CPVC 4120-05 co1 7.0 200 D01 M(1
27 | CpVC Extruded pipe\_J SF-442 CPVC 4120-05 co1 7.0 200 D01 M(1
28 | CpvC Extruded.pipe  SF-442 CPVC 4120-05 co1 7.0 200 D01 M(1
29 | CpvC Extruded-pipe = SF-442 CPVC 4120-05 co1 7.0 200 D01 M(1
30 CpvC Extruded pipe  SF-442 CPVC 4120-05 co1 7.0 200 D01 M(1
31 | CpvC Extruded pipe = SF-442 CPVC 4120-06 co1 7.0 200 D01 M(2
32 | CpvC Extruded pipe = SF-442 CPVC 4120-06 co1 7.0 200 D01 M(2
33 | CpvC Extruded pipe = SF-442 CPVC 4120-06 co1 7.0 200 D01 M(2
34 CpvC Extruded pipe  SF-442 CPVC 4120-06 co1 7.0 200 D01 M(2
35 CpveE Extruded pipe  SF-442 CPVC 4120-06 C01 7.0 200 DO1 M(2
36 | CPVC Extruded pipe  SF-442 CPVC 4120-06 co1 7.0 200 D01 MO02
37 | Polyamide Extruded pipe  SF-2945 PA 32312 7.0 180 D01 MO03
38 Polyamide Extruded pipe  SF-2945 PA 32312 7.0 180 D01 MO03
39 Polyamide Extruded pipe  SF-2945 PA 32312 7.0 180 D01 MO03
40 Polyamide Extruded pipe  SF-2945 PA 32312 7.0 180 D01 MO03
41 Polyamide Extruded pipe  SF-2945 PA 32312 7.0 180 D01 MO03
42 Polyamide Extruded pipe  SF-2945 PA 32312 7.0 180 D01 MO03
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Table 1-1-3 Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials

Maximum Allowable Secondary Stress Range, ksi [Note (1)], for Material Temperature, °F, Not

Number of Equivalent Exceeding

Line Thermal Cycles,

No. N 73 80 90 100 110 120 130 140 150 160 170 180 190 200
1 |N<1,000 310 3.00 288 273 260 245 232 220 204 192 177 164 147 1.27
2 |1,000 < N < 10,000 185 179 172 163 155 146 139 131 122 115 1.05 0981 0879 0.757
3 110,000 < N < 25,000 152 147 141 133 127 120 114 108 1.00 0940 0.864 0.803 0.720 0.620
4 [25,000 < N<50000 130 126 121 115 1.09 1.03 0.976 0.924 0.859 0.807 0.742 0.690 0.619 0.533
5( (50,000 < N < 75,000 1.19 1.15 1.11 1.05 1.00 0.940 0.892 0.844 0.785 0.737 0.678 0.630 0.565).4.487
6{ 75,000 < N < 100,000 1.11 1.08 1.04 0.981 0936 0.881 0.836 0.791 0.736 0.691 0.635 0.591 0:530. (.456
7| |N < 1,000 310 3.00 288 273 260 245 232 220 204 192 177 1.64- 147 1427
8] 1,000 < N < 10,000 185 179 172 163 155 146 139 131 122 115 1.05 01981 0.879 (.757

10,000 < N < 25,000 1.52 147 141 133 127 120 114 1.08 1.00 0940 0.864\'0.803 0.720 (.620
10f {25,000 < N < 50,000 130 1.26 1.21 115 1.09 1.03 0976 0.924 0.859 0.807, (0:742 0.690 0.619 (533
11/ (50,000 < N < 75,000 119 115 1.11 1.05 1.00 0940 0.892 0.844 0.785 0.737{,0.678 0.630 0.565 (487
12| (75,000 < N < 100,000 1.11 1.08 1.04 0.981 0936 0.881 0.836 0.791 0.736 (0.691 0.635 0.591 0.530 (456
13| [N < 1,000 310 3.00 288 273 260 245 232 220 2.04 192 177 164 147 1427
14] 11,000 < N < 10,000 185 179 172 163 155 146 139 131/,122 115 1.05 0981 0.879 (757
15( (10,000 < N < 25,000 1.52 147 141 133 127 120 114 1408)"1.00 0940 0.864 0.803 0.720 (.620
16/ (25,000 < N < 50,000 130 126 1.21 115 1.09 1.03 0.976 0.924 0.859 0.807 0.742 0.690 0.619 (533
17/ (50,000 < N < 75,000 119 115 1.11 1.05 1.00 0940 0.892.°0.844 0.785 0.737 0.678 0.630 0.565 (.487
18] (75,000 < N < 100,000 1.11 1.08 1.04 0981 0.936 0.881,0.836 0.791 0.736 0.691 0.635 0.591 0.530 (456
19| [N < 1,000 310 3.00 288 273 260 245 232 220 204 192 177 164 147 1427
20{ 1,000 < N < 10,000 185 179 172 163 155¢,146 139 131 122 115 1.05 0981 0.879 Q757
21| 10,000 < N < 25,000 152 147 141 133 127 120 114 108 1.00 0940 0.864 0.803 0.720 Q.620
221 125,000 < N <50,000 130 1.26 121 1.15%34.09 1.03 0.976 0924 0.859 0.807 0.742 0.690 0.619 (.533
23/ 150,000 < N < 75,000 119 115 111 , 105" 1.00 0.940 0.892 0.844 0.785 0.737 0.678 0.630 0.565 (487
24| 75,000 < N < 100,000 1.11 1.08 1.04~ \0.981 0.936 0.881 0.836 0.791 0.736 0.691 0.635 0.591 0.530 (.456
25| |N < 1,000 3.10 3.00.\2.88 273 260 245 232 220 204 192 177 164 147 1427
26| (1,000 < N < 10,000 185 179 *172 163 155 146 139 131 122 115 1.05 0981 0.879 Q757
271 110,000 < N < 25,000 1.52 \147 141 133 127 120 114 1.08 1.00 0940 0.864 0.803 0.720 (.620
28] 125,000 < N < 50,000 130) 1.26 121 115 1.09 1.03 0976 0924 0.859 0.807 0.742 0.690 0.619 (.533
29! 150,000 < N < 75,000 ~%19 115 111 1.05 1.00 0940 0.892 0.844 0.785 0.737 0.678 0.630 0.565 (.487
30] |75,000 < N <100,000,¥1.11 1.08 1.04 0981 0.936 0.881 0.836 0.791 0.736 0.691 0.635 0.591 0.530 (456
31] [N = 1,000 310 3.00 288 273 260 245 232 220 204 192 177 164 147 1427
32| {1,000 < N€10,000 185 179 172 163 155 146 139 131 122 115 1.05 0981 0.879 (757
33| |10,0000<'NV < 25,000 1.52 147 141 133 127 120 1.14 1.08 1.00 0.940 0.864 0.803 0.720 (.620
34| (25,000 < N < 50,000 130 126 121 115 1.09 1.03 0976 0924 0.859 0.807 0.742 0.690 0.619 (Q.533
35/ 150,000 < N < 75,000 1.19 115 111 105 1.00 0940 0.892 0.844 0.785 0.737 0.678 0.630 0.565 (.487
36 |75,000 < N <100,000 1.11 1.08 1.04 0981 0.936 0.881 0.836 0.791 0.736 0.691 0.635 0.591 0.530 0.456
37 |N < 1,000 1.25 120 113 1.06 0.988 0923 0.861 0.800 0.754 0.710 0.667 0.625
38 (1,000 < N < 10,000 1.25 120 113 1.06 0.988 0.923 0.861 0.800 0.754 0.710 0.667 0.625
39 10,000 < N < 25,000 1.25 120 113 1.06 0988 0923 0.861 0.800 0.754 0.710 0.667 0.625
40 (25,000 < N < 50,000 1.25 120 1.13 1.06 0988 0923 0.861 0.800 0.754 0.710 0.667 0.625
41 (50,000 < N<75000 125 120 113 1.06 0988 0.923 0.861 0.800 0.754 0.710 0.667 0.625
42 |75,000 < N < 100,000 125 120 113 1.06 0.988 0923 0.861 0.800 0.754 0.710 0.667 0.625
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Table 1-1-3 Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials (Cont’d)

Minimum Maximum
Yield Temperature
Line Nominal ASME Construction Strength, Limit, Design
No. Composition Product Form Spec. No. Type/Grade ksi °F Factor Notes

43 Polyamide Extruded pipe  SF-2945 PA 32316 7.0 180 D01 MO04

44 Polyamide Extruded pipe  SF-2945 PA 32316 7.0 180 D01 MO04

45 Polyamide Extruded pipe  SF-2945 PA 32316 7.0 180 D01 MO04

46 Polyamide Extruded pipe  SF-2945 PA 32316 7.0 180 D01 MO04

47 | Pplyamide Extruded pipe  SF-2945 PA 32316 7.0 180 D01 MOo4

48 | Pplyamide Extruded pipe  SF-2945 PA 32316 7.0 180 D01 Mo04

49 Pplyethylene Extruded pipe  SD-2239 PE2708 2.6 140 DO MO5,|M06
50 Pplyethylene Extruded pipe  SD-2239 PE2708 2.6 140 D01 MO5,|M06
51 Pplyethylene Extruded pipe = SD-2239 PE2708 2.6 140 D01 MO05,|M06
52 Pplyethylene Extruded pipe  SD-2239 PE2708 2.6 140 D01 MO05,|M06
53 | Pplyethylene Extruded pipe  SD-2239 PE2708 2.6 140 D01 MO05,{M06
54 Pplyethylene Extruded pipe = SD-2239 PE2708 2.6 140 D01 MO5,|M06
55 | Pplyethylene Extruded pipe = SD-2239 PE2708 2.6 180 D01 MO5,|M07
56 | Pplyethylene Extruded pipe  SD-2239 PE2708 2.6 180 D01 MO05,|M07
57 | Pplyethylene Extruded pipe  SD-2239 PE2708 2.6 180 D01 MO05,|M07
58 Pplyethylene Extruded pipe  SD-2239 PE2708 2.6 180 D01 MO05,|M07
59 Pplyethylene Extruded pipe  SD-2239 PE2708 2.6 180 D01 MO05,|M07
60 Pplyethylene Extruded pipe  SD-2239 PE2708 2.6 180 D01 MO05,|M07
61 Pplyethylene Extruded pipe  SD-2513 PE2708 2.6 140 D01 MO06,|M08
62 Pplyethylene Extruded pipe = SD-2513 PE2708 2.6 140 D01 M06,|M08
63 Pplyethylene Extruded pipe  SD-2513 PE2708 2.6 140 D01 M06,|M08
64 Pplyethylene Extruded pipe  SD-2513 PE2708 2.6 140 D01 M06,|M08
65 | Pplyethylene Extruded pipe  SD-2513 PE2708 2.6 140 D01 MO06,|M08
66 | Pplyethylene Extruded pipe  SD-2513 PE2708 2.6 140 D01 MO06,|M08
67 | Pplyethylene Extruded pipe  SD-2513 PE2708 2.6 180 D01 MO07,|M08
68 Pplyethylene Extruded pipe (SD-2513 PE2708 2.6 180 D01 MO07,M08
69 | Pplyethylene Extruded pipe\._JSD-2513 PE2708 2.6 180 D01 M07,|M08
70 | Pplyethylene Extruded.pipe = SD-2513 PE2708 2.6 180 D01 M07,|M08
71 Pplyethylene Extruded-pipe =~ SD-2513 PE2708 2.6 180 D01 M07,|M08
72 Pplyethylene Extruded pipe  SD-2513 PE2708 2.6 180 D01 MO07,|]M08
73 Pplyethylene Extruded tube = SD-2737 PE2708 2.6 140 D01 MO05,|M06
74 | Pplyethylene Extruded tube = SD-2737 PE2708 2.6 140 D01 MO05,|M06
75 | Pplyethylene Extruded tube = SD-2737 PE2708 2.6 140 D01 MO05,|M06
76 Pplyethylene Extruded tube SD-2737 PE2708 2.6 140 D01 MO05,|M06
77 Pplyethylene Extruded tube SD-2737 PE2708 2.6 140 D01 MO05,|M06
78 Polyethylene Extruded tube  SD-2737 PE2708 2.6 140 D01 MO05, M06
79 | Polyethylene Extruded tube = SD-2737 PE2708 2.6 180 D01 MO05, M07
80 Polyethylene Extruded tube SD-2737 PE2708 2.6 180 D01 MO05, M07
81 Polyethylene Extruded tube  SD-2737 PE2708 2.6 180 D01 MO05, M07
82 Polyethylene Extruded tube  SD-2737 PE2708 2.6 180 D01 MO05, M07
83 Polyethylene Extruded tube = SD-2737 PE2708 2.6 180 D01 MO05, M07
84 | Polyethylene Extruded tube = SD-2737 PE2708 2.6 180 D01 MO05, M07
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Table 1-1-3 Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials (Cont’d)

Maximum Allowable Secondary Stress Range, ksi [Note (1)], for Material Temperature, °F, Not

Number of Equivalent Exceeding
Line Thermal Cycles,
No. N 73 80 90 100 110 120 130 140 150 160 170 180 190 200
43 [N < 1,000 1.25 120 113 1.06 0988 0.923 0.861 0.800 0.754 0.710 0.667 0.625

44 11,000 < N < 10,000 1.25 120 113 1.06 0988 0.923 0.861 0.800 0.754 0.710 0.667 0.625
45 (10,000 < N =< 25,000 125 120 113 106 0.988 0.923 0.861 0.800 0.754 0.710 0.667 0.625
46 (25,000 <N <50,000 125 120 1.13 1.06 0.988 0.923 0.861 0.800 0.754 0.710 0.667 0.625
47| 150,000 < N < 75,000 1.25 1.20 1.13 1.06 0.988 0.923 0.861 0.800 0.754 0.710 0.667 0.625
48 (75,000 < N < 100,000 1.25 120 113 1.06 0988 0.923 0.861 0.800 0.754 0.710 0.667 0.625

49] [N < 1,000

50| {1,000 < N < 10,000
51| {10,000 < N < 25,000
52| (25,000 < N < 50,000
53| {50,000 < N < 75,000
54| |N > 75,000

55| [N < 1,000

56] (1,000 < N < 10,000
57! {10,000 < N < 25,000
58| {25,000 < N < 50,000
59| {50,000 < N < 75,000
60| |N > 75,000

61| |N < 1,000

62] (1,000 < N < 10,000
63| 110,000 < N < 25,000
64| 125,000 < N < 50,000
65| {50,000 < N < 75,000
66| |N > 75,000

67| |N < 1,000

68| 11,000 < N < 10,000
69] 110,000 < N < 25,000
70] {25,000 < N < 50,000
71| {50,000 < N < 75,000
72| |N > 75,000

73| |N < 1,000

74| 11,000 < N'<10,000
75 {10,0000<W < 25,000
76| 125,000 < N < 50,000
77| 150,000 < N < 75,000
78 |N > 75,000

79 |N < 1,000

80 |1,000 < N < 10,000
81 |10,000 < N < 25,000
82 |25,000 < N < 50,000
83 (50,000 < N < 75,000
84 |N > 75,000
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Table 1-1-3 Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials (Cont’d)

Minimum Maximum
Yield Temperature
Line Nominal ASME Construction Strength, Limit, Design
No. Composition Product Form Spec. No. Type/Grade Code Notes ksi °F Factor Notes
85 | Polyethylene Extruded pipe  SD-3035 PE2708 2.6 140 D01 MO05, M06
86 | Polyethylene Extruded pipe  SD-3035 PE2708 2.6 140 D01 MO05, M06
87 Polyethylene Extruded pipe  SD-3035 PE2708 2.6 140 D01 MO05, M06
88 Polyethylene Extruded pipe SD-3035 PE2708 2.6 140 D01 MO5, M06
89 | Pplyethylene Extruded pipe  SD-3035 PE2708 2.6 140 D01 MO5,|M06
90 | Pplyethylene Extruded pipe  SD-3035 PE2708 2.6 140 D01 MO5,|M06
91 | Pplyethylene Extruded pipe SD-3035 PE2708 2.6 180 DOT MO05,{M07
92 Pplyethylene Extruded pipe  SD-3035 PE2708 2.6 180 D01 MO05,|M07
93 Pplyethylene Extruded pipe  SD-3035 PE2708 2.6 180 D01 MO05,|M07
94 | Pplyethylene Extruded pipe  SD-3035 PE2708 2.6 180 D01 MO05,|M07
95 | Pplyethylene Extruded pipe  SD-3035 PE2708 2.6 180 D01 MO05,|M07
96 Pplyethylene Extruded pipe  SD-3035 PE2708 2.6 180 D01 MO05,|M07
97 | Pplyethylene Extruded pipe  SF-714 PE2708 2.6 140 D01 MO06,|M08
98 | Pplyethylene Extruded pipe SF-714 PE2708 2.6 140 D01 MO06,|M08
99 | Pplyethylene Extruded pipe SF-714 PE2708 2.6 140 D01 MO06,|M08
100 Pplyethylene Extruded pipe  SF-714 PE2708 2.6 140 D01 MO06,|M08
101 Pplyethylene Extruded pipe  SF-714 PE2708 2.6 140 D01 M06,|M08
102 Pplyethylene Extruded pipe  SF-714 PE2708 2.6 140 D01 M06,|M08
103 Pplyethylene Extruded pipe  SD-3035 PE2708 2.6 180 D01 M07,|M08
104 | Pplyethylene Extruded pipe  SD-3035 PE2708 2.6 180 D01 M07,(M08
105 Pplyethylene Extruded pipe  SD-3035 PE2708 2.6 180 D01 MO07,|M08
106 Pplyethylene Extruded pipe  SD-3035 PE2708 2.6 180 D01 MO07,M08
107 | Pplyethylene Extruded pipe = SD-3035 PE2708 2.6 180 D01 MO07,|M08
108 | Pplyethylene Extruded pipe  SD-3035 PE2708 2.6 180 D01 M07,|M08
109 Pplyethylene Extruded pipe . \SD-2239 PE3608 3.0 140 D01 MO05,|M09
110 Pplyethylene Extruded pipes”SD-2239 PE3608 3.0 140 D01 MO05,|M09
111 Pplyethylene Extruded-pipe = SD-2239 PE3608 3.0 140 D01 MO05,|M09
112 | Pplyethylene Extrudedpipe  SD-2239 PE3608 3.0 140 D01 MO05,|M09
113 | Pplyethylene Extruded pipe  SD-2239 PE3608 3.0 140 D01 MO05,|M09
114 Pplyethylene Extruded pipe SD-2239 PE3608 3.0 140 D01 MO05,|M09
115 Pplyethylene Extruded pipe  SD-2239 PE3608 3.0 140 D01 MO05,|M10
116 | Pplyethylene Extruded pipe = SD-2239 PE3608 3.0 140 D01 MO05,|M10
117 | Pplyethylene Extruded pipe  SD-2239 PE3608 3.0 140 D01 MO05,|M10
118 | Pbiyethylene Extruded-pipe—5b-2239 PE3666 36 46 b6t ME5-M10
119 Polyethylene Extruded pipe  SD-2239 PE3608 3.0 140 D01 MO05, M10
120 | Polyethylene Extruded pipe = SD-2239 PE3608 3.0 140 D01 MO05, M10
121 | Polyethylene Extruded pipe = SD-2239 PE4608 3.0 140 D01 MO05, M10
122 Polyethylene Extruded pipe = SD-2239 PE4608 3.0 140 D01 MO05, M10
123 Polyethylene Extruded pipe  SD-2239 PE4608 3.0 140 D01 MO05, M10
124 | Polyethylene Extruded pipe  SD-2239 PE4608 3.0 140 D01 MO05, M10
125 | Polyethylene Extruded pipe = SD-2239 PE4608 3.0 140 D01 MO05, M10
126 | Polyethylene Extruded pipe = SD-2239 PE4608 3.0 140 D01 MO05, M10
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Table 1-1-3 Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials (Cont’d)

Maximum Allowable Secondary Stress Range, ksi [Note (1)], for Material Temperature, °F, Not

Number of Equivalent Exceeding
Line Thermal Cycles,
No. N 73 80 90 100 110 120 130 140 150 160 170 180 190 200
85 [N < 1,000

86 |1,000 < N < 10,000
87 10,000 < N < 25,000
88 25,000 < N < 50,000
89| (50,000 < N =< 75,000
90| |N > 75,000

91| |N < 1,000

92| 11,000 < N < 10,000
93| {10,000 < N < 25,000
94| {25,000 < N < 50,000
95| 150,000 < N < 75,000
96| |N > 75,000

97| |N < 1,000

98] 11,000 < N < 10,000

99| {10,000 < N < 25,000
100] {25,000 < N < 50,000
101] {50,000 < N < 75,000
102] [N > 75,000

103] [N < 1,000

104 |1,000 < N < 10,000
105] {10,000 < N < 25,000
106] {25,000 < N < 50,000
107 {50,000 < N < 75,000
108| |N > 75,000

109]| [N < 1,000

110 |1,000 < N < 10,000
111} {10,000 < N < 25,000
112| {25,000 < N < 50,000
113 {50,000 < N < 75,000
114| [N > 75,000

115] [N < 1,000
116] (1,000:< N < 10,000
117] |40,000 < N < 25,000

11825:660~N—<56,660

119 (50,000 < N < 75,000
120 |N > 75,000

121 |N < 1,000

122 (1,000 < N < 10,000
123 (10,000 < N < 25,000
124 (25,000 < N < 50,000
125 |50,000 < N < 75,000
126 [N > 75,000
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Table 1-1-3 Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials (Cont’d)

Minimum Maximum
Yield Temperature

Line Nominal ASME Construction Strength, Limit, Design

No. Composition Product Form Spec. No. Type/Grade Code Notes ksi °F Factor Notes
127 Polyethylene Extruded pipe  SD-2239 PE4710 3.0 140 D01 MO05, M11
128 Polyethylene Extruded pipe = SD-2239 PE4710 3.0 140 D01 MO05, M11
129 Polyethylene Extruded pipe  SD-2239 PE4710 3.0 140 D01 MO05, M11
130 Polyethylene Extruded pipe SD-2239 PE4710 3.0 140 D01 MO5, M11
131 | Pplyethylene Extruded pipe = SD-2239 PE4710 3.0 140 D01 MO5,|[M11
132 Pplyethylene Extruded pipe  SD-2239 PE4710 3.0 140 D01 MO5,(M11
133 Pplyethylene Extruded pipe = SD-2239 PE4710 3.0 140 DOT MO05,|M12
134 Pplyethylene Extruded pipe  SD-2239 PE4710 3.0 140 D01 MO05,|M12
135 | Pplyethylene Extruded pipe = SD-2239 PE4710 3.0 140 D01 MO05,|M12
136 | Pplyethylene Extruded pipe  SD-2239 PE4710 3.0 140 D01 MO05,|M12
137 | Pplyethylene Extruded pipe = SD-2239 PE4710 3.0 140 D01 MO05,|M12
138 Pplyethylene Extruded pipe  SD-2239 PE4710 3.0 140 D01 MO05,|M12
139 | Pplyethylene Extruded pipe = SD-2239 PE4710 3.0 180 D01 MO05,|M13
140 | Pplyethylene Extruded pipe = SD-2239 PE4710 3.0 180 D01 MO05,|M13
141 Pplyethylene Extruded pipe = SD-2239 PE4710 3.0 180 D01 MO05,|M13
142 Pplyethylene Extruded pipe = SD-2239 PE4710 3.0 180 D01 MO05,|M13
143 Pplyethylene Extruded pipe  SD-2239 PE4710 3.0 180 D01 MO05,|M13
144 | Pplyethylene Extruded pipe  SD-2239 PE4710 3.0 180 D01 MO05,|M13
145 Pplyethylene Extruded pipe = SD-2513 PE4710 3.0 140 D01 MO08,|M11
146 Pplyethylene Extruded pipe = SD-2513 PE4710 3.0 140 D01 MO08,|M11
147 Pplyethylene Extruded pipe  SD-2513 PE4710 3.0 140 D01 MO08,|M11
148 Pplyethylene Extruded pipe  SD-2513 PE4710 3.0 140 D01 MO08,|M11
149 | Pplyethylene Extruded pipe = SD-2513 PE4710 3.0 140 D01 MO08,|M11
150 | Pplyethylene Extruded pipe = SD-2513 PE4710 3.0 140 D01 MO08,|M11
151 Pplyethylene Extruded pipe . \SD-2513 PE4710 3.0 140 D01 MO08,|M12
152 Pplyethylene Extruded pipesSD-2513 PE4710 3.0 140 D01 MO08,|M12
153 | Pplyethylene Extruded-pipe =~ SD-2513 PE4710 3.0 140 D01 MO08,|M12
154 | Pplyethylene Extrudedpipe  SD-2513 PE4710 3.0 140 D01 MO08,|M12
155 | Pplyethylene Extruded pipe  SD-2513 PE4710 3.0 140 D01 MO08,|M12
156 Pplyethylene Extruded pipe SD-2513 PE4710 3.0 140 D01 MO08,|M12
157 Pplyethylene Extruded pipe  SD-2513 PE4710 3.0 180 D01 M08,|M13
158 | Pplyethylene Extruded pipe = SD-2513 PE4710 3.0 180 D01 MO08,|M13
159 | Pplyethylene Extruded pipe = SD-2513 PE4710 3.0 180 D01 MO08,|M13
160 | Pblyethytene Extruded-pipe—Sb-2513 PE4746 36 186 b6t M68;M13
161 Polyethylene Extruded pipe  SD-2513 PE4710 3.0 180 D01 M08, M13
162 | Polyethylene Extruded pipe = SD-2513 PE4710 3.0 180 D01 M08, M13
163 | Polyethylene Extruded tube  SD-2737 PE3608 3.0 140 D01 MO05, M09
164 Polyethylene Extruded tube  SD-2737 PE3608 3.0 140 D01 MO05, M09
165 Polyethylene Extruded tube SD-2737 PE3608 3.0 140 D01 MO05, M09
166 Polyethylene Extruded tube  SD-2737 PE3608 3.0 140 D01 MO05, M09
167 | Polyethylene Extruded tube  SD-2737 PE3608 3.0 140 D01 MO05, M09
168 | Polyethylene Extruded tube  SD-2737 PE3608 3.0 140 D01 MO05, M09
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Table 1-1-3 Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials (Cont’d)

Maximum Allowable Secondary Stress Range, ksi [Note (1)], for Material Temperature, °F, Not

Number of Equivalent Exceeding
Line Thermal Cycles,
No. N 73 80 90 100 110 120 130 140 150 160 170 180 190 200
127 |N < 1,000

128 |1,000 < N < 10,000
129 |10,000 < N < 25,000
130 (25,000 < N < 50,000
131 {50,000 < N < 75,000
132| |N > 75,000

133] [N < 1,000 3.88 3.77 3.61 344 328 311 293 276
134] (1,000 < N < 10,000 2,57 250 240 230 219 208 197 186
135( (10,000 < N < 25,000 218 212 2.04 195 187 178 1.69 1.59
136( {25,000 < N < 50,000 192 187 180 173 165 158 150 1.42
137 {50,000 < N < 75,000 1.78 174 168 161 154 147 140 132
138] [N > 75,000 1.70 166 1.59 1.53 147 140 133 1.26

139] [N < 1,000

140] (1,000 < N < 10,000
141 {10,000 < N < 25,000
142] (25,000 < N < 50,000
143] {50,000 < N < 75,000
144| [N > 75,000

145| |N < 1,000

146 11,000 < N < 10,000
147| 110,000 < N < 25,000
148] (25,000 < N < 50,000
149( {50,000 < N < 75,000
150| |N > 75,000

151} |N < 1,000 3.88 3777 3.61 344 328 311 293 276
152] (1,000 < N < 10,000 2.57 250 240 230 219 208 197 186
153( {10,000 < N < 25,000 2:18/ 2.12 2.04 195 187 178 1.69 159
154 |25,000 < N < 50,000 92 187 180 173 165 158 150 1.42
155] 150,000 < N < 75,000 1.78 174 168 161 154 147 140 1.32
156| [N > 75,000 1.70 166 159 1.53 147 140 133 1.26

157| |N < 1,000
158] |1,000:<\N < 10,000
159] |#0,000 < N < 25,000

16025060~N—<"56,066
161 (50,000 < N < 75,000
162 [N > 75,000

163 |N < 1,000

164 (1,000 < N < 10,000
165 |10,000 < N < 25,000
166 |25,000 < N < 50,000
167 |50,000 < N < 75,000
168 [N > 75,000
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Table 1-1-3 Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials (Cont’d)

Minimum Maximum
Yield Temperature

Line Nominal ASME Construction Strength, Limit, Design

No. Composition Product Form Spec. No. Type/Grade Code Notes ksi °F Factor Notes
169 | Polyethylene Extruded tube  SD-2737 PE3608 3.0 140 D01 MO05, M10
170 | Polyethylene Extruded tube = SD-2737 PE3608 3.0 140 D01 MO05, M10
171 Polyethylene Extruded tube SD-2737 PE3608 3.0 140 D01 MO05, M10
172 Polyethylene Extruded tube SD-2737 PE3608 3.0 140 D01 MO05, M10
173 Pplyethylene Extruded tube = SD-2737 PE3608 3.0 140 D01 MO5,|M10
174 | Pplyethylene Extruded tube = SD-2737 PE3608 3.0 140 D01 MO5,|M10
175 | Pplyethylene Extruded tube = SD-2737 PE4608 3.0 140 DOT MO5,|M10
176 Pplyethylene Extruded tube  SD-2737 PE4608 3.0 140 D01 MO05,|M10
177 | Pplyethylene Extruded tube = SD-2737 PE4608 3.0 140 D01 MO05,|M10
178 | Pplyethylene Extruded tube = SD-2737 PE4608 3.0 140 D01 MO05,|M10
179 | Pplyethylene Extruded tube  SD-2737 PE4608 3.0 140 D01 MO05,|M10
180 Pplyethylene Extruded tube  SD-2737 PE4608 3.0 140 D01 MO05,|M10
181 Pplyethylene Extruded tube = SD-2737 PE4710 3.0 140 D01 MO5,|M11
182 Pplyethylene Extruded tube  SD-2737 PE4710 3.0 140 D01 MO05,|M11
183 Pplyethylene Extruded tube = SD-2737 PE4710 3.0 140 D01 MO05,|M11
184 Pplyethylene Extruded tube  SD-2737 PE4710 3.0 140 D01 MO05,|M11
185 Pplyethylene Extruded tube  SD-2737 PE4710 3.0 140 D01 MO05,|M11
186 Pplyethylene Extruded tube  SD-2737 PE4710 3.0 140 D01 MO05,|M11
187 | Pplyethylene Extruded tube  SD-2737 PE4710 3.0 140 D01 MO05,|M12
188 | Pplyethylene Extruded tube = SD-2737 PE4710 3.0 140 D01 MO05,|M12
189 Pplyethylene Extruded tube SD-2737 PE4710 3.0 140 D01 MO05,|M12
190 Pplyethylene Extruded tube  SD-2737 PE4710 3.0 140 D01 MO05,|M12
191 | Pplyethylene Extruded tube  SD-2737 PE4710 3.0 140 D01 MO05,|M12
192 Pplyethylene Extruded tube  SD-2737 PE4710 3.0 140 D01 MO05,|M12
193 Pplyethylene Extruded tube__{SD-2737 PE4710 3.0 180 D01 MO05,|M13
194 | Pplyethylene Extruded tube“.” SD-2737 PE4710 3.0 180 D01 MO05,|M13
195 | Pplyethylene Extruded~tube  SD-2737 PE4710 3.0 180 D01 MO05,|M13
196 | Pplyethylene Extruded-tube  SD-2737 PE4710 3.0 180 D01 MO05,|M13
197 | Pplyethylene Extruded tube  SD-2737 PE4710 3.0 180 D01 MO05,|M13
198 Pplyethylene Extruded tube SD-2737 PE4710 3.0 180 D01 MO05,|M13
199 Pplyethylene Extruded pipe  SD-3035 PE3608 3.0 140 D01 MO5,|M09
200 | Pplyethylene Extruded pipe = SD-3035 PE3608 3.0 140 D01 MO05,|M09
201 | Pplyethylene Extruded pipe  SD-3035 PE3608 3.0 140 D01 MO05,|M09
202 | Pblyethytene Extruded-pipe—5B-3635 PE3666 36 46 b6t ME5 M09
203 Polyethylene Extruded pipe  SD-3035 PE3608 3.0 140 D01 MO05, M09
204 | Polyethylene Extruded pipe = SD-3035 PE3608 3.0 140 D01 MO05, M09
205 | Polyethylene Extruded pipe = SD-3035 PE3608 3.0 140 D01 MO05, M10
206 Polyethylene Extruded pipe = SD-3035 PE3608 3.0 140 D01 MO05, M10
207 Polyethylene Extruded pipe  SD-3035 PE3608 3.0 140 D01 MO5, M10
208 Polyethylene Extruded pipe  SD-3035 PE3608 3.0 140 D01 MO05, M10
209 | Polyethylene Extruded pipe = SD-3035 PE3608 3.0 140 D01 MO05, M10
210 | Polyethylene Extruded pipe = SD-3035 PE3608 3.0 140 D01 MO05, M10
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Table 1-1-3 Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials (Cont’d)

Maximum Allowable Secondary Stress Range, ksi [Note (1)], for Material Temperature, °F, Not

Number of Equivalent Exceeding
Line Thermal Cycles,
No. N 73 80 90 100 110 120 130 140 150 160 170 180 190 200
169 |N < 1,000

170 |1,000 < N < 10,000
171 10,000 < N < 25,000
172 {25,000 < N < 50,000
173 {50,000 < N < 75,000
174| |N > 75,000

175| |N < 1,000

176] (1,000 < N < 10,000
177( {10,000 < N < 25,000
178| {25,000 < N < 50,000
179] {50,000 < N < 75,000
180] [N > 75,000

181| [N < 1,000

182] (1,000 < N < 10,000
183 {10,000 < N < 25,000
184 (25,000 < N < 50,000
185] {50,000 < N < 75,000
186] [N > 75,000

187] [N < 1,000 3.88 3.77 3.61 344 328311 293 276
188] (1,000 < N < 10,000 257 250 240 230 249° 2.08 197 186
189] {10,000 < N < 25,000 218 212 2.04 195%\187 1.78 1.69 1.59
190] (25,000 < N < 50,000 192 187 180 173~ 1.65 158 150 142
191 {50,000 < N < 75,000 1.78 1.74 1.68~\k61 154 147 140 132
192 |N > 75,000 1.70 1.66 159~ 1.53 147 140 133 1.26

193] |N < 1,000

194] (1,000 < N < 10,000
195 {10,000 < N < 25,000
196] |25,000 < N < 50,000
197] 150,000 < N < 75,000
198| [N > 75,000

199| |N < 1,000
200{ |1,000:<N < 10,000
201} (0,000 < N < 25,000

202725;:686—~<N—=<-56;606
203 [50,000 < N < 75,000
204 |N > 75,000

205 [N < 1,000

206 |1,000 < N < 10,000
207 |10,000 < N < 25,000
208 |25,000 < N < 50,000
209 (50,000 < N < 75,000
210 |N > 75,000
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Table 1-1-3 Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials (Cont’d)

Minimum Maximum
Yield Temperature

Line Nominal ASME Construction Strength, Limit, Design

No. Composition Product Form Spec. No. Type/Grade Code Notes ksi °F Factor Notes
211 | Polyethylene Extruded pipe = SD-3035 PE4608 3.0 140 D01 MO05, M10
212 | Polyethylene Extruded pipe  SD-3035 PE4608 3.0 140 D01 MO05, M10
213 Polyethylene Extruded pipe  SD-3035 PE4608 3.0 140 D01 MO05, M10
214 Polyethylene Extruded pipe SD-3035 PE4608 3.0 140 D01 MO05, M10
215 | Pplyethylene Extruded pipe = SD-3035 PE4608 3.0 140 D01 MO5,|M10
216 | Pplyethylene Extruded pipe  SD-3035 PE4608 3.0 140 D01 MO5,|M10
217 Pplyethylene Extruded pipe  SD-3035 PE4710 3.0 140 DOT MO5,M11
218 Pplyethylene Extruded pipe  SD-3035 PE4710 3.0 140 D01 MO05,|M11
219 | Pplyethylene Extruded pipe  SD-3035 PE4710 3.0 140 D01 MO05,|M11
220 | Pplyethylene Extruded pipe  SD-3035 PE4710 3.0 140 D01 MO05,|M11
221 Pplyethylene Extruded pipe  SD-3035 PE4710 3.0 140 D01 MO05,|M11
222 Pplyethylene Extruded pipe  SD-3035 PE4710 3.0 140 D01 MO05,|M11
223 Pplyethylene Extruded pipe = SD-3035 PE4710 3.0 140 D01 MO5,|M12
224 | Pplyethylene Extruded pipe = SD-3035 PE4710 3.0 140 D01 MO05,|M12
225 | Pplyethylene Extruded pipe  SD-3035 PE4710 3.0 140 D01 MO05,|M12
226 Pplyethylene Extruded pipe  SD-3035 PE4710 3.0 140 D01 MO05,|M12
227 Pplyethylene Extruded pipe  SD-3035 PE4710 3.0 140 D01 MO05,|M12
228 Pplyethylene Extruded pipe  SD-3035 PE4710 3.0 140 D01 MO05,|M12
229 | Pplyethylene Extruded pipe = SD-3035 PE4710 3.0 180 D01 MO05,|M13
230 | Pplyethylene Extruded pipe  SD-3035 PE4710 3.0 180 D01 MO05,|M13
231 Pplyethylene Extruded pipe  SD-3035 PE4710 3.0 180 D01 MO05,|M13
232 Pplyethylene Extruded pipe  SD-3035 PE4710 3.0 180 D01 MO05,|M13
233 | Pplyethylene Extruded pipe = SD-3035 PE4710 3.0 180 D01 MO05,|M13
234 | Pplyethylene Extruded pipe = SD-3035 PE4710 3.0 180 D01 MO05,|M13
235 Pplyethylene Extruded pipe . \SE-714 PE3608 3.0 140 D01 MO08,|M09
236 Pplyethylene Extruded pipe“/ SF-714 PE3608 3.0 140 D01 MO08,|M09
237 | Pplyethylene Extruded-pipe  SF-714 PE3608 3.0 140 D01 MO08,|M09
238 | Pplyethylene Extruded-pipe  SF-714 PE3608 3.0 140 D01 MO08,|M09
239 | Pplyethylene Extruded pipe  SF-714 PE3608 3.0 140 D01 MO08,|M09
240 Pplyethylene Extruded pipe SF-714 PE3608 3.0 140 D01 MO08,|M09
241 Pplyethylene Extruded pipe  SF-714 PE3608 3.0 140 D01 MO08,|M10
242 | Pplyethylene Extruded pipe SF-714 PE3608 3.0 140 D01 MO08,|M10
243 | Pplyethylene Extruded pipe  SF-714 PE3608 3.0 140 D01 MO08,|M10
244 | Pblyethytene Extruded-pipe—SF-744 PE3668 36 46 b6t M68; M10
245 Polyethylene Extruded pipe  SF-714 PE3608 3.0 140 D01 M08, M10
246 | Polyethylene Extruded pipe SF-714 PE3608 3.0 140 D01 M08, M10
247 | Polyethylene Extruded pipe SF-714 PE4608 3.0 140 D01 M08, M10
248 Polyethylene Extruded pipe SF-714 PE4608 3.0 140 D01 M08, M10
249 Polyethylene Extruded pipe  SF-714 PE4608 3.0 140 D01 M08, M10
250 Polyethylene Extruded pipe  SF-714 PE4608 3.0 140 D01 M08, M10
251 | Polyethylene Extruded pipe SF-714 PE4608 3.0 140 D01 M08, M10
252 | Polyethylene Extruded pipe  SF-714 PE4608 3.0 140 D01 M08, M10
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Table 1-1-3 Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials (Cont’d)

Maximum Allowable Secondary Stress Range, ksi [Note (1)], for Material Temperature, °F, Not

Number of Equivalent Exceeding
Line Thermal Cycles,
No. N 73 80 90 100 110 120 130 140 150 160 170 180 190 200
211 |N < 1,000

212 (1,000 < N =< 10,000
213 (10,000 < N < 25,000
214 |25,000 < N < 50,000
215] |50,000 < N < 75,000
216| [N > 75,000

217| |N < 1,000

218| {1,000 < N < 10,000
219] 110,000 < N < 25,000
220] |25,000 < N < 50,000
221} {50,000 < N < 75,000
222| [N > 75,000

223| |N < 1,000 388 3.77 361 344 328 311 293 276
224| 11,000 < N < 10,000 257 250 240 230 219 208 197 1.86
225] 110,000 < N < 25,000 2.18 212 204 195 187 178 1.69 {159
226] |25,000 < N < 50,000 192 187 180 173 1.65 158 1.50\\ 1.42
227| 150,000 < N < 75,000 1.78 174 1.68 1.61 154 147 140/ 1.32
228| |N > 75,000 1.70 166 159 1.53 147 1.40~¥133 1.26

229| |N < 1,000

230] (1,000 < N < 10,000
231| 110,000 < N < 25,000
232 125,000 < N < 50,000
233] (50,000 < N < 75,000
234| [N > 75,000

235| |N < 1,000

236/ (1,000 < N < 10,000
237| 110,000 < N < 25,000
238 (25,000 < N < 50,000
239( (50,000 < N < 75,000
240| |N > 75,000

241| |N < 1,000
2421 11,000:<N < 10,000
243| (0,000 < N < 25,000

244 25:686—~<N—<"56;,606
245 (50,000 < N < 75,000
246 |N > 75,000

247 |N < 1,000

248 [1,000 < N < 10,000
249 110,000 < N < 25,000
250 |25,000 < N < 50,000
251 [50,000 < N < 75,000
252 |N > 75,000
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Table 1-1-3 Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials (Cont’d)

Minimum Maximum
Yield Temperature

Line Nominal ASME Construction Strength, Limit, Design

No. Composition Product Form Spec. No. Type/Grade Code Notes ksi °F Factor Notes
253 | Polyethylene Extruded pipe SF-714 PE4710 3.0 140 D01 M08, M11
254 Polyethylene Extruded pipe  SF-714 PE4710 3.0 140 D01 M08, M11
255 Polyethylene Extruded pipe  SF-714 PE4710 3.0 140 D01 M08, M11
256 Polyethylene Extruded pipe SF-714 PE4710 3.0 140 D01 M08, M11
257 | Pplyethylene Extruded pipe  SF-714 PE4710 3.0 140 D01 MO8,|M11
258 | Pplyethylene Extruded pipe SF-714 PE4710 3.0 140 D01 MO08,|M11
259 Pplyethylene Extruded pipe  SF-714 PE4710 3.0 140 DOT MO08,|M12
260 Pplyethylene Extruded pipe  SF-714 PE4710 3.0 140 D01 M08,|M12
261 Pplyethylene Extruded pipe  SF-714 PE4710 3.0 140 D01 MO08,|M12
262 Pplyethylene Extruded pipe  SF-714 PE4710 3.0 140 D01 MO08,|M12
263 Pplyethylene Extruded pipe  SF-714 PE4710 3.0 140 D01 MO08,|M12
264 Pplyethylene Extruded pipe  SF-714 PE4710 3.0 140 D01 MO08,|M12
265 | Pplyethylene Extruded pipe SF-714 PE4710 3.0 180 D01 MO08,|M13
266 | Pplyethylene Extruded pipe  SF-714 PE4710 3.0 180 D01 MO08,|M13
267 | Pplyethylene Extruded pipe  SF-714 PE4710 3.0 180 D01 MO08,|M13
268 Pplyethylene Extruded pipe  SF-714 PE4710 3.0 180 D01 M08,|M13
269 Pplyethylene Extruded pipe  SF-714 PE4710 3.0 180 D01 M08,|M13
270 Pplyethylene Extruded pipe  SF-714 PE4710 3.0 180 D01 M08,|M13
271 Pplyethylene Extruded pipe  SF-2619 PE3608 3.0 140 D01 MO09,|M14
272 | Pplyethylene Extruded pipe  SF-2619 PE3608 3.0 140 D01 MO09,|M14
273 Pplyethylene Extruded pipe  SF-2619 PE3608 3.0 140 D01 MO09,|M14
274 | Pplyethylene Extruded pipe  SF-2619 PE3608 3.0 140 D01 M09,|M14
275 | Pplyethylene Extruded pipe  SF-2619 PE3608 3.0 140 D01 MO09,|M14
276 | Pplyethylene Extruded pipe  SF-2619 PE3608 3.0 140 D01 MO09,|M14
277 Pplyethylene Extruded pipe . \SE-2619 PE3608 3.0 140 D01 M10,|M14
278 Pplyethylene Extruded pipe“.” SF-2619 PE3608 3.0 140 D01 M10,|M14
279 | Pplyethylene Extruded-pipe  SF-2619 PE3608 3.0 140 D01 M10,|M14
280 | Pplyethylene Extruded-pipe = SF-2619 PE3608 3.0 140 D01 M10,|M14
281 | Pplyethylene Extruded pipe  SF-2619 PE3608 3.0 140 D01 M10,|M14
282 Pplyethylene Extruded pipe  SF-2619 PE3608 3.0 140 D01 M10,|M14
283 Pplyethylene Extruded pipe  SF-2619 PE4710 3.0 140 D01 M11,|M14
284 | Pplyethylene Extruded pipe  SF-2619 PE4710 3.0 140 D01 M11,|M14
285 | Pplyethylene Extruded pipe  SF-2619 PE4710 3.0 140 D01 M11,|M14
286 | Pblyethytene Extruded-pipe—SF-2615 PE4746 36 46 b6t M+ M14
287 Polyethylene Extruded pipe  SF-2619 PE4710 3.0 140 D01 M11, M14
288 | Polyethylene Extruded pipe  SF-2619 PE4710 3.0 140 D01 M11, M14
289 | Polyethylene Extruded pipe  SF-2619 PE4710 3.0 140 D01 M12, M14
290 Polyethylene Extruded pipe  SF-2619 PE4710 3.0 140 D01 M12, M14
291 Polyethylene Extruded pipe  SF-2619 PE4710 3.0 140 D01 M12, M14
292 Polyethylene Extruded pipe  SF-2619 PE4710 3.0 140 D01 M12, M14
293 | Polyethylene Extruded pipe  SF-2619 PE4710 3.0 140 D01 M12, M14
294 | Polyethylene Extruded pipe  SF-2619 PE4710 3.0 140 D01 M12, M14
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Table 1-1-3 Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials (Cont’d)

Maximum Allowable Secondary Stress Range, ksi [Note (1)], for Material Temperature, °F, Not

Number of Equivalent Exceeding
Line Thermal Cycles,
No. N 73 80 90 100 110 120 130 140 150 160 170 180 190 200
253 |N =< 1,000

254 11,000 < N < 10,000
255 10,000 < N < 25,000
256 |25,000 < N < 50,000
257] 150,000 < N < 75,000
258| [N > 75,000

259] |N = 1,000 3.88 3.77 3.61 344 328 311 293 276
260] {1,000 < N < 10,000 2,57 250 240 230 219 208 197 186
261] /10,000 < N < 25,000 2.18 212 204 195 187 178 1.69 159
262] 125,000 < N < 50,000 192 187 180 173 165 158 150 1.42
263] 150,000 < N < 75,000 1.78 174 168 161 154 147 140 132
264| [N > 75,000 1.70 166 1.59 1.53 147 140 133 1.26

265| |[N < 1,000

266| (1,000 < N < 10,000
267] 110,000 < N < 25,000
268| {25,000 < N < 50,000
269 150,000 < N < 75,000
270| |N > 75,000

271 |N < 1,000

272] (1,000 < N < 10,000
2731 (10,000 < N < 25,000
2741 125,000 < N < 50,000
275/ {50,000 < N < 75,000
276| [N > 75,000

277| |N < 1,000

278/ (1,000 < N < 10,000
279 110,000 < N < 25,000
280 (25,000 < N < 50,000
281/ {50,000 < N < 75,000
282| |N > 75,000

283| |N < 1,000
284 11,000:<N < 10,000
285/ (10,000 < N < 25,000

286 125;686—~<N—=<56;606
287 (50,000 < N < 75,000
288 |N > 75,000

289 |N < 1,000 3.88 3.77 361 344 328 311 293 276
290 |1,000 < N < 10,000 257 250 240 230 219 2.08 197 186
291 |10,000 < N < 25,000 218 212 2,04 195 187 178 1.69 1.59
292 |25,000 < N < 50,000 192 187 180 173 1.65 158 150 1.42
293 (50,000 < N < 75,000 1.78 174 168 161 154 147 140 1.32
294 |N > 75,000 1.70 1.66 159 153 147 140 133 1.26
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Table 1-1-3 Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials (Cont’d)

Minimum Maximum
Yield Temperature

Line Nominal ASME Construction Strength, Limit, Design
No. Composition Product Form Spec. No. Type/Grade Code Notes ksi °F Factor Notes
295 | Polyethylene Extruded pipe  SF-2619 PE4710 3.0 180 D01 M13, M14
296 | Polyethylene Extruded pipe  SF-2619 PE4710 3.0 180 D01 M13, M14
297 Polyethylene Extruded pipe  SF-2619 PE4710 3.0 180 D01 M13, M14
298 Polyethylene Extruded pipe SF-2619 PE4710 3.0 180 D01 M13, M14
299 | Pplyethylene Extruded pipe  SF-2619 PE4710 3.0 180 D01 M13,|M14
300 | Pplyethylene Extruded pipe  SF-2619 PE4710 3.0 180 D01 M13,|M14
301 | PMC Extruded pipe SD-1785 PVC2110 C01 6.0 140 DOT M15
302 PyC Extruded pipe  SD-1785 PVC2110 Co1 6.0 140 D01 M15
303 | PpC Extruded pipe SD-1785 PVC2110 Co1 6.0 140 D01 M15
304 | PpC Extruded pipe  SD-1785 PVC2110 Co1 6.0 140 D01 M15
305 | PMC Extruded pipe = SD-1785 PVC2110 Co1 6.0 140 D01 M15
306 PyC Extruded pipe  SD-1785 PVC2110 Co1 6.0 140 D01 M15
307 | PpC Extruded pipe SD-1785 pPVC2112 Co1 6.0 140 D01 M16
308 | PpC Extruded pipe  SD-1785 pPvC2112 Co1 6.0 140 D01 M16
309 | PpC Extruded pipe  SD-1785 pPVC2112 Co1 6.0 140 D01 M16
310 | PpC Extruded pipe SD-1785 PVC2112 Co1 6.0 140 D01 M16
311 PyC Extruded pipe  SD-1785 PVC2112 CoT¥ 6.0 140 D01 M16
312 | PyC Extruded pipe  SD-1785 PVC2112 €01 6.0 140 D01 M16
313 | P)C Extruded pipe  SD-1785 PVC2116 Co1 6.0 140 D01 M17
314 | P)C Extruded pipe  SD-1785 PVC2116 co1 6.0 140 D01 M17
315 PyC Extruded pipe  SD-1785 PVC2116 Co1 6.0 140 D01 M17
316 | P)C Extruded pipe  SD-1785 PVC2116 co1 6.0 140 D01 M17
317 | PyC Extruded pipe  SD-1785 PVC2116 Co1 6.0 140 D01 M17
318 | PyC Extruded pipe  SD-1785 PVC2116 Co1 6.0 140 D01 M17
319 PyC Extruded pipe . \SD-1785 PVC2120 Co1 6.0 140 D01 M18
320 PyC Extruded pipe“”SD-1785 PVC2120 Co1 6.0 140 D01 M18
321 | PyC Extruded-pipe = SD-1785 PVC2120 co1 6.0 140 D01 M18
322 | PyC Extruded-pipe  SD-1785 PVC2120 Co1 6.0 140 D01 M18
323 | P)C Extruded pipe  SD-1785 PVC2120 co1 6.0 140 D01 M18
324 PyC Extruded pipe SD-1785 PVC2120 Cco1 6.0 140 D01 M18
325 | PyC Extruded tube  SD-2241 PVC2110 co1 6.0 140 D01 M15
326 | P)C Extruded tube  SD-2241 PVC2110 co1 6.0 140 D01 M15
327 | PNG Extruded tube  SD-2241 PVC2110 co1 6.0 140 D01 M15
328 P¥€ Extruded-tube—Sb-224% PYE2H16 €6+ -6 40 Do+ M5
329 PVC Extruded tube  SD-2241 PVC2110 Cco1 6.0 140 D01 M15
330 | PVC Extruded tube  SD-2241 PVC2110 co1 6.0 140 D01 M15
331 | PVC Extruded tube  SD-2241 pvC2112 co1 6.0 140 D01 M16
332 PVC Extruded tube = SD-2241 PVC2112 Cco1 6.0 140 D01 M16
333 PVC Extruded tube SD-2241 PVC2112 Cco1 6.0 140 D01 M16
334 | PVC Extruded tube  SD-2241 pPvC2112 co1 6.0 140 D01 M16
335 | PVC Extruded tube  SD-2241 pPvC2112 co1 6.0 140 D01 M16
336 | PVC Extruded tube  SD-2241 pPvC2112 co1 6.0 140 D01 M16
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Table 1-1-3 Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials (Cont’d)

Maximum Allowable Secondary Stress Range, ksi [Note (1)], for Material Temperature, °F, Not

Number of Equivalent Exceeding
Line Thermal Cycles,
No. N 73 80 90 100 110 120 130 140 150 160 170 180 190 200
295 |N < 1,000

296 (1,000 < N =< 10,000
297 110,000 < N < 25,000
298 |25,000 < N < 50,000
299] 150,000 < N < 75,000
300] [N > 75,000

301 |N < 1,000 3.10 294 269 245 220 195 170 146

302| {1,000 < N < 10,000 1.85 176 161 146 131 117 1.02 0.870
303] /10,000 < N < 25,000 152 144 132 120 1.08 0955 0.834 0.712
304 |25,000 < N < 50,000 1.30 124 1.13 1.03 0924 0.820 0.716 0.612
305] |50,000 < N < 75,000 119 113 1.03 0940 0.844 0.749 0.654 0.559
306| |75,000 < N < 100,000 1.11 1.06 0.970 0.881 0.791 0.702 0.613 0.524

307| |N < 1,000 3.10 294 269 245 220 195 170 146

308| {1,000 < N < 10,000 185 176 161 146 131 117 1.02 0.870
309] 110,000 < N < 25,000 1.52 144 132 120 1.08 0.955 0.834 {01712
310] |25,000 < N 50,000 130 1.24 1.13 1.03 0.924 0.820 0.716\ 0.612
311} {50,000 < N < 75,000 119 1.13 1.03 0.940 0.844 0.749 0%654 0.559
312 {75,000 < N < 100,000 1.11 1.06 0.970 0.881 0.791 0.702<0.613 0.524

313| |N < 1,000 310 294 269 245 220,195 170 146

314| {1,000 < N < 10,000 185 176 161 146 131" 1.17 1.02 0.870
315/ {10,000 < N < 25,000 1.52 144 132 1.20%\1.08 0.955 0.834 0.712
316| {25,000 < N < 50,000 130 124 113 1.03- 0.924 0.820 0.716 0.612
317] 150,000 < N < 75,000 1.19 1.13 1.03~\0.940 0.844 0.749 0.654 0.559
318]|75,000 < N < 100,000 1.11 1.06 0970 0.881 0.791 0.702 0.613 0.524

319| |N < 1,000 3.10 _294 2.69 245 220 195 170 1.46

320/ {1,000 < N < 10,000 1.85 k76 161 146 131 117 1.02 0.870
321} (10,000 < N < 25,000 152/ 144 132 120 1.08 0955 0.834 0.712
322] 25,000 < N < 50,000 30 1.24 113 1.03 0924 0.820 0.716 0.612
323] 150,000 < N < 75,000 119 113 1.03 0.940 0.844 0.749 0.654 0.559
324] (75,000 < N <,100,000 1.11 1.06 0970 0.881 0.791 0.702 0.613 0.524

325| |N < 1,000 3.10 294 269 245 220 195 170 1.46
326| |1,000:<\N < 10,000 185 176 161 146 131 117 1.02 0.870
327] |#0,000 < N < 25,000 1.52 144 132 120 1.08 0955 0.834 0.712

4.4 109 oW et B We Yo Ve WA N 2| A0
B oS o) T.UD U 727 U.0Z2U U710 U0~

H
NS

328725;686—~<N—=<56;606 +36
329 |50,000 < N < 75,000 1.19 113 1.03 0.940 0.844 0.749 0.654 0.559
330 |75,000 < N <100,000 1.11 1.06 0.970 0.881 0.791 0.702 0.613 0.524

331 |N < 1,000 310 294 269 245 220 195 170 1.46

332 |1,000 < N < 10,000 185 176 161 146 131 117 1.02 0.870
333 |10,000 < N < 25,000 152 144 132 120 1.08 0.955 0.834 0.712
334 |25,000 < N <50,000 130 124 1.13 1.03 0.924 0.820 0.716 0.612
335 [50,000 <N <75000 119 113 1.03 0.940 0.844 0.749 0.654 0.559
336 |75,000 <N <100,000 1.11 1.06 0970 0.881 0.791 0.702 0.613 0.524
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Table 1-1-3 Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials (Cont’d)

Minimum Maximum
Yield Temperature

Line Nominal ASME Construction Strength, Limit, Design
No. Composition Product Form Spec. No. Type/Grade Code Notes ksi °F Factor Notes
337 | PVC Extruded tube  SD-2241 PVC2116 co1 6.0 140 D01 M17
338 | PVC Extruded tube  SD-2241 PVC2116 co1 6.0 140 D01 M17
339 | PVC Extruded tube  SD-2241 PVC2116 co1 6.0 140 D01  M17
340 | PVC Extruded tube  SD-2241 PVC2116 C01 6.0 140 D01 M17
341 | PpC Extruded tube  SD-2241 pPvC2116 C01 6.0 140 D01 M7
342 | PyC Extruded tube  SD-2241 PVC2116 Co1 6.0 140 D01 M7
343 | P)C Extruded tube  SD-2241 PVC2120 Co01 6.0 140 DO0%: M18
344 PyC Extruded tube  SD-2241 PVC2120 Co1 6.0 140 DO1 M18
345 | PpC Extruded tube  SD-2241 PVC2120 C01 6.0 140 D01 M18
346 | PyC Extruded tube  SD-2241 PVC2120 Co01 6.0 140 D01 M18
347 | PyC Extruded tube  SD-2241 PVC2120 Co1 6.0 140 D01 M18
348 | PyC Extruded tube  SD-2241 PVC2120 Co1 6.0 140 D01 M18
349 | PyC Extruded pipe  SD-1785 PVC1120 co1 7.0 140 D01  M19
350 | PpC Extruded pipe SD-1785 PVC1120 Co1 7.0 140 D01 M19
351 | PpC Extruded pipe SD-1785 PVC1120 Co1 7.0 140 D01 M19
352 | PyC Extruded pipe  SD-1785 PVC1120 Co1 7.0 140 D01 M19
353 | PyC Extruded pipe SD-1785 PVC1120 Ccod 7.0 140 D01 M19
354 | PpC Extruded pipe  SD-1785 PVC1120 ¢91 7.0 140 D01 M19
355 PyC Extruded pipe  SD-1785 PVC1220 Co1 7.0 140 D01 M19
356 | PyC Extruded pipe  SD-1785 PVC1220 Co1 7.0 140 D01 M19
357 | PyC Extruded pipe  SD-1785 PVC1220 Co1 7.0 140 D01 M19
358 | PyC Extruded pipe  SD-1785 PVE1220 Co1 7.0 140 D01 M19
359 | PyC Extruded pipe  SD-1785 PVC1220 co1 7.0 140 D01 M19
360 | PMC Extruded pipe  SD-1785 PVC1220 Co1 7.0 140 D01 M19
361 | P)C Extruded pipe = SD-2241 PVC1120 Co1 7.0 140 D01 M19
362 | P)C Extruded pipe~ \SD-2241 PVC1120 Co1 7.0 140 D01 M19
363 | P)C Extruded pipe =~ SD-2241 PVC1120 co1 7.0 140 D01 M19
364 PyC Extruded pipe  SD-2241 PVC1120 Co1 7.0 140 D01 M19
365 | PyC Extraded pipe  SD-2241 PVC1120 co1 7.0 140 D01 M19
366 | PyC Extruded pipe  SD-2241 PVC1120 Co1 7.0 140 D01 M19
367 | PMC Extruded pipe = SD-2241 PVC1220 co1 7.0 140 D01 M19
368 | P)C Extruded pipe = SD-2241 PVC1220 co1 7.0 140 D01 M19
369 PyC Extruded pipe  SD-2241 PVC1220 Cco1 7.0 140 D01 M19
370 | PG Extruded pipe = SD-2241 PVC1220 co1 7.0 140 D01 M19
371 | Pke Extruded-pipe—SD-2241 PYE1220 €04 76 146 B+ M1O
372 | PVC Extruded pipe = SD-2241 PVC1220 co1 7.0 140 D01 M19
373 | PVC Extruded pipe  SF-1483 PVCO 1135 co1 7.0 130 D01 M20, M21
374 PVC Extruded pipe  SF-1483 PVCO 1135 Cco1 7.0 130 D01 M20, M21
375 | PVC Extruded pipe  SF-1483 PVCO 1135 co1 7.0 130 D01 M20, M21
376 | PVC Extruded pipe  SF-1483 PVCO 1135 co1 7.0 130 D01 M20, M21
377 | PVC Extruded pipe  SF-1483 PVCO 1135 co1 7.0 130 D01 M20, M21
378 | PVC Extruded pipe  SF-1483 PVCO 1135 co1 7.0 130 D01 M20, M21
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Table 1-1-3 Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials (Cont’d)

Maximum Allowable Secondary Stress Range, ksi [Note (1)], for Material Temperature, °F, Not

Number of Equivalent Exceeding
Line Thermal Cycles,
No. N 73 80 90 100 110 120 130 140 150 160 170 180 190 200
337 |N < 1,000 310 294 269 245 220 195 170 1.46
338 |1,000 < N < 10,000 185 176 161 146 131 117 1.02 0.870
339 10,000 < N < 25,000 152 144 132 120 1.08 00955 0.834 0.712
340 (25,000 < N<50,000 130 124 1.13 1.03 0.924 0.820 0.716 0.612
341| {50,000 < N < 75,000 1.19 1.13 1.03 0940 0.844 0.749 0.654 0.559
342| {75,000 < N < 100,000 1.11 1.06 0.970 0.881 0.791 0.702 0.613 0.524
343| |N < 1,000 310 294 269 245 220 195 170 146
344| 11,000 < N < 10,000 185 176 161 146 131 117 1.02 0.870
345| {10,000 < N < 25,000 1.52 144 132 120 1.08 0.955 0.834 0.712
346| (25,000 < N <50,000 130 124 1.13 1.03 0924 0.820 0.716 0.612
347| (50,000 < N < 75,000 119 1.13 1.03 0.940 0.844 0.749 0.654 0.559
348] |75,000 < N < 100,000 1.11 1.06 0970 0.881 0.791 0.702 0.613 0.524
349| |N =< 1,000 310 294 269 245 220 195 170 146
350] |1,000 < N < 10,000 185 176 161 146 131 117 1.02 0.870
351 {10,000 < N < 25,000 1.52 144 132 120 1.08 0.955 0.834 0712
352| {25,000 < N <50,000 130 1.24 1.13 1.03 0924 0.820 0.716 0.612
353] (50,000 < N < 75,000 1.19 1.13 1.03 0940 0.844 0.749 0.654" 0.559
354| (75,000 < N < 100,000 1.11 1.06 0.970 0.881 0.791 0.702¢:0.613 0.524
355] [N < 1,000 310 294 269 245 220 495 170 146
356] |1,000 < N < 10,000 185 176 161 146 131117 1.02 0.870
357| {10,000 < N < 25,000 1.52 144 132 120 ,1.08 0.955 0.834 0.712
358| (25,000 < N < 50,000 130 1.24 1.13 1.03 0924 0.820 0.716 0.612
359] (50,000 < N < 75,000 1.19 1.13 1.03 0940 0.844 0.749 0.654 0.559
360| {75,000 < N < 100,000 1.11 1.06 0.970,0.881 0.791 0.702 0.613 0.524
361| [N < 1,000 310 2942269 245 220 195 170 146
362| /1,000 < N < 10,000 185 176 161 146 131 117 1.02 0.870
363| {10,000 < N < 25,000 1.52 “¥44 132 120 1.08 0.955 0.834 0.712
364| (25,000 < N < 50,000 1:80# 1.24 1.13 1.03 0924 0.820 0.716 0.612
365] 150,000 < N < 75,000< Y1.19 1.13 1.03 0.940 0.844 0.749 0.654 0.559
366] |75,000 < N < 100/000° 1.11 1.06 0.970 0.881 0.791 0.702 0.613 0.524
367| [N < 1,000 310 294 269 245 220 195 170 146
368] 11,000 < <+10,000 185 176 161 146 131 117 1.02 0.870
369] (10,000.< N < 25,000 1.52 144 132 120 1.08 0955 0.834 0.712
370| |25,000 < N < 50,000 130 1.24 1.13 1.03 0924 0.820 0.716 0.612
371456,600—<N-<75000—339—343—3-03—6:946—0:844—0-749—6:654—0-559
372 |75,000 < N <100,000 1.11 1.06 0970 0.881 0.791 0.702 0.613 0.524
373 |N < 1,000 310 294 269 245 220 195 170
374 (1,000 < N < 10,000 185 176 161 146 131 117 1.02
375 |10,000 < N < 25,000 152 144 132 120 1.08 0.955 0.834
376 |25,000 < N<50,000 130 124 113 1.03 0924 0.820 0.716
377 |50,000 < N<75000 119 1.13 1.03 0.940 0.844 0.749 0.654
378 |75,000 < N <100,000 1.11 1.06 0970 0.881 0.791 0.702 0.613
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Table 1-1-3 Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials (Cont’d)

Minimum Maximum
Yield Temperature

Line Nominal ASME Construction Strength, Limit, Design

No. Composition Product Form Spec. No. Type/Grade Code Notes ksi °F Factor Notes
379 PVDF Extruded pipe  SF-1673 PVDF 2020 6.5 200 D01 M22
380 PVDF Extruded pipe  SF-1673 PVDF 2020 6.5 200 D01 M22
381 PVDF Extruded pipe  SF-1673 PVDF 2020 6.5 200 D01 M22
382 | PVDF Extruded pipe  SF-1673 PVDF 2020 6.5 200 D01 M22
383 | PVDF Extruded pipe  SF-1673 PVDF 2020 6.5 200 D01 M22
384 | PVDF Extruded pipe  SF-1673 PVDF 2020 6.5 200 D01 M22
385 PVDF Extruded pipe  SF-1673 PVDF 2025 7.7 200 DOT M23
386 PVDF Extruded pipe  SF-1673 PVDF 2025 7.7 200 D01 M23
387 | PVDF Extruded pipe = SF-1673 PVDF 2025 7.7 200 D01 M23
388 | PVDF Extruded pipe = SF-1673 PVDF 2025 7.7 200 D01 M23
389 | PVDF Extruded pipe  SF-1673 PVDF 2025 7.7 200 D01 M?3
390 PVDF Extruded pipe  SF-1673 PVDF 2025 7.7 200 D01 M23
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Table 1-1-3 Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials (Cont’d)

Maximum Allowable Secondary Stress Range, ksi [Note (1)], for Material Temperature, °F, Not

Number of Equivalent Exceeding
Line Thermal Cycles,
No. N 73 80 90 100 110 120 130 140 150 160 170 180 190 200
379 |N < 1,000 6.63 643 614 586 558 529 501 472 445 418 391 365 338 311

380 |1,000 < N < 10,000 632 614 588 562 536 510 484 458 432 405 379 353 326 3.00
381 (10,000 < N < 25,000 6.20 6.03 578 553 528 503 478 452 426 400 374 348 322 295
382 |25,000 < N<50,000 6.11 594 570 545 521 497 473 448 422 396 370 344 3.18 292
383] 150,000 < N < 75,000 6.05 589 565 541 517 493 470 446 420 394 3.68 342 3160290
384] 75,000 < N < 100,000 6.02 585 562 538 515 491 468 444 418 392 3.66 340 345\ 289

385] |N < 1,000 784 760 727 693 659 625 592 558 526 495 4.63 4310 399 368
386/ (1,000 < N < 10,000 748 7.26 695 6.65 634 6.03 572 542 510 479 448, 417 386 354
387] 110,000 < N < 25,000 733 7.12 683 653 6.224 594 565 535 504 473 4422411 380 349
388] 125,000 < N < 50,000 7.22 7.02 673 645 616 587 559 530 499 468, 438 407 376 345
389] 150,000 < N < 75,000 7.16 696 6.68 640 612 583 555 527 496 4,66\v435 404 3.74 343
390] {75,000 < N < 100,000 7.11 692 6.64 636 6.08 581 553 525 494 (464 433 4.03 372 341
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Table 1-1-3 Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials (Cont’d)

GENERAL NOTES:
(a) The stress values in this Table may be interpolated to determine values for intermediate temperatures. The values at intermediate tempera-
tures shall be rounded to the same number of decimal places as the value at the higher temperature between which values are being
interpolated. The rounding rule is: when the next digit beyond the last place to be retained is less than 5, retain unchanged the digit
in the last place retained; when the digit next beyond the last place to be retained is 5 or greater, increase by 1 the digit in the last
place retained.
(b) The following abbreviations are used: CPVC, chlorinated poly(vinyl chloride); PVC, poly(vinyl chloride); and PVDF, poly(vinylidene fluoride).

NOTE: (1)
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MATERIAL
MO01 M
(a) mini
(b) mini
(c) mini
(d) aver;
(e) hydr
(f) hydr
MO02 M
(a) minj
(b) mini
(c) mini]
(d) aver;
(e) hydr
(f) hydr

MATERIAL
MO03 M

(a) clasdification of Group 03, Class 2, and Grade 3 in accordance with ASTM D4066.

(b) mini
50 mm/mi
(c) mini

testing shall be performed with a crosshead speed of 1.3 mm/min (£50%) at 23°C + 2°C and 50% * 5% relative humidity.

(d) mini
notch radi
(e) mini
(f) hydr
(9) hydnq
M04 M

(a) clasdfication of Greup 03, Class 2, and Grade 3 in accordance with ASTM D4066.

(b) mini
50 mm/mi
(c) minil
testing sha

VTPt RSt by 1000 o ObTa Pt

TION CODE NOTE (ASME NM.1):

unding ingredients may vary between material manufacturers for the same grade of CPVC or PVC. While these differentingredie
pact the allowable stress values provided in this Table, they can influence the acceptability of the various joining methods allow
NM.1. In addition to the material and joining requirements set forth in ASME NM.1, the joining method to be used.shall be approy
bing component manufacturer.

CTOR NOTE (ASME NM.1):
owable stress range values are based on a design factor (DF) of 0.50.

NOTES — CHLORINATED POLY(VINYL CHLORIDE):

hterial shall have a

mum impact resistance of 1.5 ft-1b/in. of notch at 73°F in accordance with ASTM D256

mum modulus of elasticity in tension of 360,000 psi at 73°F in accordance with ASTM\D638

mum deflection temperature under load of 212°F at a load of 264 psi in accordange.with ASTM D648

ge extent of burning of under 25 mm and an average time of burning of under 10 sec in accordance with ASTM D635
bstatic design basis (HDB) of 4,000 psi at 73°F and 1,000 psi at 180°F in accordance with ASTM D2837

static design stress (HDS) of 2,000 psi at 73°F and 500 psi at 180°F in accordance with ASTM D2837

hterial shall have a

mum impact resistance of 1.5 ft-Ib/in. of notch at 73°F in accordanc¢e ‘with ASTM D256

mum modulus of elasticity in tension of 360,000 psi at 73°F in aecordance with ASTM D638

mum deflection temperature under load of 212°F at a load of 264 psi in accordance with ASTM D648

ge extent of burning of under 25 mm and an average time.of‘burning of under 10 sec in accordance with ASTM D635
bstatic design basis (HDB) of 4,000 psi at 73°F and 1,250~psi at 180°F in accordance with ASTM D2837

static design stress (HDS) of 2,000 psi at 73°F and 625\psi at 180°F in accordance with ASTM D2837

NOTES — POLYAMIDE:
hterial shall have a

mum elongation at break of 200% in accordance with ASTM D638, using a 3.2 mm * 0.4 mm thick test specimen. The speed of testing s
h +10% at 23°C + 2°C and 50% * 5% relative humidity.
um flexural modulus of 900 MPa jmr aeeordance with ASTM D790, Procedure A using a 3.2 mm x 12.7 mm x 127 mm test specime

mum izod impact resistance of 55 J)/m in accordance with ASTM D256, using a test specimen with a 12.7-mm depth, a 3.17-mm width
s of 0.25 mm.

um deflection temperature of 40°C at 1.82 MPa in accordance with ASTM D648, using an unannealed test specimen 3.17 mm in
static design basis (HDB) of 2,500 psi at 73°F, 1,600 psi at 140°F, and 1,250 psi at 180°F in accordance with ASTM D2837.
pstatic design stre§s“(HDS) of 1,250 psi at 73°F, 800 psi at 140°F, and 625 psi at 180°F in accordance with ASTM D2837.
hterial shall have a

mum elongation at break of 200% in accordance with ASTM D638, using a 3.2 mm # 0.4 mm thick test specimen. The speed of testing s
h +10%-at"23°C + 2°C and 50% * 5% relative humidity.
mum flexural modulus of 900 MPa in accordance with ASTM D790, Procedure A using a 3.2 mm x 12.7 mm x 127 mm test specime
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1 beperformed with a crosshead speed of 1.3 mm/min (*50%) at 23°C + 2°C and 50% * 5% relative humidity.
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notch radius of 0.25 mm.
(e) minimum deflection temperature of 40°C at 1.82 MPa in accordance with ASTM D648, using an unannealed test specimen 3.17 mm in width.
(f) hydrostatic design basis (HDB) of 3,150 psi at 73°F and 1,600 psi at 180°F in accordance with ASTM D2837.
(g) hydrostatic design stress (HDS) of 1,600 psi at 73°F and 800 psi at 180°F in accordance with ASTM D2837.

MATERIAL NOTES — POLYETHYLENE:
MO5 Material shall have a carbon black percentage of 2% to 3% in accordance with ASTM D4218 or ASTM D1603, natural with UV stabilizer, or
colored with UV stabilizer.
MO06 Material shall have a
(a) thermal stability of over 428°F in accordance with ASTM D3350
(b) maximum brittleness temperature of -76°F in accordance with ASTM D746
(c) minimum tensile elongation at break of 400% in accordance with ASTM D638, using a Type 1V tensile bar at 2 in./min at 73°F
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Table 1-1-3 Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials (Cont’d)

MATERIAL NOTES — POLYETHYLENE: (Cont’'d):

(d)

slow crack growth resistance of over 500 hr in accordance with ASTM F1473 at 2.4 MPa and 80°C in air

(e) hydrostatic design basis (HDB) of 1,250 psi at 73°F and 1,000 psi at 140°F in accordance with ASTM D2837, PPI TR-3, and PPI TR-4

0
M07
(@)
(b)

hydrostatic design stress (HDS) of 800 psi at 73°F in accordance with ASTM D2837, PPI TR-3, and PPI TR-4.
Material shall have a

thermal stability of over 428°F in accordance with ASTM D3350

maximum brittleness temperature of -76°F in accordance with ASTM D746

(c) minimum tensile elongation at break of 400% in accordance with ASTM D638, using a Type IV tensile bar at 2 in./min at 73°F

(d)

slow crack growth resistance of over 500 hr in accordance with ASTM F1473 at 2.4 MPa and 80°C in air

(e) hydrostatic design basis (HDB) of 1,250 psi at 73°F and 630 psi at 180°F in accordance with ASTM D2837, PPI TR-3, and PPI TR-4

0
M08
M09

(@)

(b)

(@

(d)

(e

0]
M10

(@)

(b)

(@

(d)

(e)

0]
M11

(@)

(b)

(@

(d)

(e

0]
M12

(@)

(b)

(@

(d)

(e)

0
M13

(@)

(b)

(@

(@)

(e

0]
M14

MATH

M15
(@)
(b)
(0
(@)
(e)

hydrostatic design stress (HDS) of 800 psi at 73°F in accordance with ASTM D2837, PPI TR-3, and PPI TR-4
Material shall have a carbon black percentage of 2% to 3% in accordance with ASTM D4218 or ASTM D1603, or colored withtU\
Material shall have a

thermal stability of over 428°F in accordance with ASTM D3350

maximum brittleness temperature of -76°F in accordance with ASTM D746
minimum tensile elongation at break of 400% in accordance with ASTM D638, using a Type IV tensile bar at 2 in./min at 73°H
slow crack growth resistance of over 100 hr in accordance with ASTM F1473 at 2.4 MPa and 80°C in air

hydrostatic design basis (HDB) of 1,600 psi at 73°F and 800 psi at 140°F in accordance with ASTM D283%,\PPI TR-3, and PPI
hydrostatic design stress (HDS) of 800 psi at 73°F in accordance with ASTM D2837, PPI TR-3, and PRI TR-4

Material shall have a

thermal stability of over 428°F in accordance with ASTM D3350

maximum brittleness temperature of -76°F in accordance with ASTM D746

minimum tensile elongation at break of 400% in accordance with ASTM D638, using a Type [V*tensile bar at 2 in./min at 73°H
slow crack growth resistance of over 100 hr in accordance with ASTM F1473 at 2.4 MPa-and 80°C in air

hydrostatic design basis (HDB) of 1,600 psi at 73°F and 1,000 psi at 140°F in accordance-with ASTM D2837, PPI TR-3, and PP|
hydrostatic design stress (HDS) of 800 psi at 73°F in accordance with ASTM D2837PPI TR-3, and PPI TR-4

Material shall have a

thermal stability of over 428°F in accordance with ASTM D3350

maximum brittleness temperature of -76°F in accordance with ASTM D746

minimum tensile elongation at break of 400% in accordance with ASTM D638, using a Type IV tensile bar at 2 in./min at 73°H
slow crack growth resistance of over 500 hr in accordance with ASTM'F1473 at 2.4 MPa and 80°C in air

hydrostatic design basis (HDB) of 1,600 psi at 73°F and 800 psi at*140°F in accordance with ASTM D2837, PPI TR-3, and PPI
hydrostatic design stress (HDS) of 1,000 psi at 73°F in accordanee\with ASTM D2837, PPI TR-3, and PPI TR-4

Material shall have a

thermal stability of over 428°F in accordance with ASTM D3350

maximum brittleness temperature of -76°F in accordanceywith ASTM D746

minimum tensile elongation at break of 400% in accordance with ASTM D638, using a Type IV tensile bar at 2 in./min at 73°H
slow crack growth resistance of over 500 hr in aceordance with ASTM F1473 at 2.4 MPa and 80°C in air

hydrostatic design basis (HDB) of 1,600 psi at-73%F“and 1,000 psi at 140°F in accordance with ASTM D2837, PPI TR-3, and PP
hydrostatic design stress (HDS) of 1,000 psi at_73°F in accordance with ASTM D2837, PPI TR-3, and PPI TR-4

Material shall have a

thermal stability of over 428°F in accordance with ASTM D3350

maximum brittleness temperature of -76°F in accordance with ASTM D746

minimum tensile elongation at break of 400% in accordance with ASTM D638, using a Type IV tensile bar at 2 in./min at 73°H
slow crack growth resistance/6f over 500 hr in accordance with ASTM F1473 at 2.4 MPa and 80°C in air

hydrostatic design basis (HDB)-of 1,600 psi at 73°F and 800 psi at 180°F in accordance with ASTM D2837, PPI TR-3, and PPI
hydrostatic design stress~(HDS) of 1,000 psi at 73°F in accordance with ASTM D2837, PPI TR-3, and PPI TR-4

Material shall have a tarbon black percentage of 2% to 3% in accordance with ASTM D4218 or ASTM D1603.

RIAL NOTES — POLY(VINYL CHLORIDE):
Material shall have a
minimum irmpaet resistance of 5.0 ft-Ib/in. of notch at 73°F in accordance with ASTM D256
minimuninhedulus of elasticity in tension of 320,000 psi at 73°F in accordance with ASTM D638
minimun, deflection temperature under load of 140°F at a load of 264 psi in accordance with ASTM D648
average extent of burning of under 25 mm and an average time of burning of under 10 sec in accordance with ASTM D635
hydrostatic design basis (HDB) of 2,000 psi at 73°F in accordance with ASTM D2837

0]
M16
(@)
(b)
(@
(d)
(e
0]
M17
(@)
(b)
(@

[ stabilizer.

R-4

TR-4

R-4

TR-4

R-4

hydrostatic design stress (HDS) of 1,000 pst at 73°F In accordance with ASTM D2837

Material shall have a
minimum impact resistance of 5.0 ft-1b/in. of notch at 73°F in accordance with ASTM D256
minimum modulus of elasticity in tension of 320,000 psi at 73°F in accordance with ASTM D638
minimum deflection temperature under load of 140°F at a load of 264 psi in accordance with ASTM D648
average extent of burning of under 25 mm and an average time of burning of under 10 sec in accordance with ASTM D635
hydrostatic design basis (HDB) of 2500 psi at 73°F in accordance with ASTM D2837
hydrostatic design stress (HDS) of 1250 psi at 73°F in accordance with ASTM D2837

Material shall have a
minimum impact resistance of 5.0 ft-Ib/in. of notch at 73°F in accordance with ASTM D256
minimum modulus of elasticity in tension of 320,000 psi at 73°F in accordance with ASTM D638
minimum deflection temperature under load of 140°F at a load of 264 psi in accordance with ASTM D648
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Table 1-1-3 Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials (Cont’d)

MATERIAL NOTES — POLY(VINYL CHLORIDE): (Cont’d):
(d) average extent of burning of under 25 mm and an average time of burning of under 10 sec in accordance with ASTM D635
(e) hydrostatic design basis (HDB) of 3,200 psi at 73°F in accordance with ASTM D2837
(f) hydrostatic design stress (HDS) of 1,600 psi at 73°F in accordance with ASTM D2837
M18 Material shall have a
(a) minimum impact resistance of 5.0 ft-Ib/in. of notch at 73°F in accordance with ASTM D256
(b) minimum modulus of elasticity in tension of 320,000 psi at 73°F in accordance with ASTM D638
(c) minimum deflection temperature under load of 140°F at a load of 264 psi in accordance with ASTM D648
(d) average extent of burning of under 25 mm and an average time of burning of under 10 sec in accordance with ASTM D635
(e) hydrostatic design basis (HDB) of 4,000 psi at 73°F in accordance with ASTM D2837
(f) hydr¢static design stress (HDS) of 2,000 psi at 73°F in accordance with ASTM D2837
M19 Mpterial shall have a
(a) minifjnum impact resistance of 0.65 ft-Ib/in. of notch at 73°F in accordance with ASTM D256
(b) minimum modulus of elasticity in tension of 400,000 psi at 73°F in accordance with ASTM D638
(c) minimum deflection temperature under load of 158°F at a load of 264 psi in accordance with ASTM D648
(d) averfge extent of burning of under 25 mm and an average time of burning of under 10 sec in accordance with ASTM-D635
(e) hydrpstatic design basis (HDB) of 4,000 psi at 73°F in accordance with ASTM D2837
(f) hydr¢static design stress (HDS) of 2,000 psi at 73°F in accordance with ASTM D2837
M20 Mhpterial shall have a
(a) minimum impact resistance of 5.0 ft-Ib/in. of notch at 73°F in accordance with ASTM D256
(b) minimum modulus of elasticity in tension of 320,000 psi at 73°F in accordance with ASTM D638
(c) minimum deflection temperature under load of 140°F at a load of 264 psi in accordance with ASTM-D648
(d) averpge extent of burning of under 25 mm and an average time of burning of under 10 sec in accordance with ASTM D635
(e) hydrpstatic design basis (HDB) of 7,100 psi at 73°F in accordance with ASTM D2837
(f) hydr¢static design stress (HDS) of 3,550 psi at 73°F in accordance with ASTM D2837
M21 Allowable stress values apply to both the oriented and unoriented directions.

MATERIALI NOTES — POLY(VINYLIDENE FLUORIDE):
M22 Mhpterial shall have a
(a) clasdification of Type I in accordance with ASME SD-3222
(b) minifnum impact resistance of 1.5 ft-Ib/in. of notch at 73°F in accordance with ASTM D256
(c) minijpum flexural modulus of 190,000 psi at 73°F in accordance with ASTM\D790, using Method 1
(d) minifnum tensile elongation at break of 10% in accordance with ASTM, D638, using a Type I tensile bar at 2 in./min at 73°F
(e) hydrpstatic design basis (HDB) of 4,000 psi at 73°F and 1,250 psi at;200°F in accordance with ASTM D2837
(f) hydr¢static design stress (HDS) of 2,000 psi at 73°F and 625 psi at 200°F in accordance with ASTM D2837
M23 Mpterial shall have a
(a) clasdification of Type II in accordance with ASME SD-3222
(b) minifnum flexural modulus of 190,000 psi at 73°F in ac¢erdance with ASTM D790, using Method 1
(c) minijpum tensile elongation at break of 10% in accordan¢e with ASTM D638, using a Type I tensile bar at 2 in./min at 73°F
(d) hydrpstatic design basis (HDB) of 5,000 psi at 73°F and 1,250 psi at 248°F in accordance with ASTM D2837
(e) hydrpstatic design stress (HDS) of 2,500 psi at 73°Fand 625 psi at 248°F in accordance with ASTM D2837
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Table 1-1-Y Yield Strength Values, S,, for Thermoplastic Materials

Minimum
Yield
Line ASME Strength,

No. Nominal Composition Product Form Spec. No. Type/Grade ksi Notes

CPVC Extruded pipe SD-2846 CPVC 4120-05 7.0 MO01
2 CPVC Extruded pipe SD-2846 CPVC 4120-06 7.0 MO01
3 CPVC Extruded pipe SF-441 CPVC 4120-05 7.0 MO1
4 CPVC Extruded pipe SF-441 CPVC 4120-06 7.0 MO1
5 CPVC Extruded pipe SF-442 CPVC 4120-05 7.0 MO01
6 CPVC Extruded pipe SF-442 CPVC 4120-06 7.0 MO1
7 Polyamide Extruded pipe SF-2945 PA 32312 7.0 MO02
8 Polyamide Extruded pipe SF-2945 PA 32316 7.0 M02
9 Polyethylene Extruded pipe SD-2239 PE2708 2.6 MO03
10 Polyethylene Extruded pipe SD-2513 PE2708 2.6 MO03
11 Polyethylene Extruded tube SD-2737 PE2708 2.6 MO03
12 Polyethylene Extruded pipe SD-3035 PE2708 2.6 MO03
13 Polyethylene Extruded pipe SF-714 PE2708 2.6 MO03
14 Polyethylene Extruded pipe SD-2239 PE3608 3.0 MO03
15 Polyethylene Extruded pipe SD-2239 RE4608 3.0 MO03
16 Polyethylene Extruded pipe SD-2239 PE4710 3.0 MO03
17 Polyethylene Extruded pipe SD-2513 PE4710 3.0 MO03
18 Polyethylene Extruded tube SD=2737 PE3608 3.0 MO03
19 Polyethylene Extruded tube SD-2737 PE4608 3.0 MO03
20 Polyethylene Extruded tube SD-2737 PE4710 3.0 MO03
21 Polyethylene Extruded pipe SD-3035 PE3608 3.0 MO03
22 Polyethylene Extruded pipe SD-3035 PE4608 3.0 MO03
23 Polyethylene Extrdded pipe SD-3035 PE4710 3.0 MO03
24 Polyethylene Extruded pipe SF-714 PE3608 3.0 MO03
25 Polyethylene Extruded pipe SF-714 PE4608 3.0 MO03
26 Polyethylené Extruded pipe SF-714 PE4710 3.0 MO03
27 Polyethylene Extruded pipe SF-2619 PE3608 3.0 MO03
28 Polyethylene Extruded pipe SF-2619 PE4710 3.0 MO03
29 PVC Extruded pipe SD-1785 PVC2110 6.0 MO1
30 RVC. Extrudedpip $b1785 pVe2412 6-0 Mot
31 PVC Extruded pipe SD-1785 PVC2116 6.0 MO1
32 PVC Extruded pipe SD-1785 PVC2120 6.0 MO1
33 pPVC Extruded tube SD-2241 PVC2110 6.0 MO1
34 pPVC Extruded tube SD-2241 PVC2112 6.0 MO1
35 pPVC Extruded tube SD-2241 PVC2116 6.0 MO1
36 PVC Extruded tube SD-2241 PVC2120 6.0 MO1
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Table 1-1-Y Yield Strength Values, S,, for Thermoplastic Materials

ASME NM.3.3-2018

Yield Strength, ksi [Note (1)], for Material Temperature, °F, Not Exceeding

Line

No. 73 80 90 100 110 120 130 140 150 160 170 180 190 200
1 7.00 6.79 6.51 6.16 5.88 5.53 5.25 4.97 4.62 4.34 3.99 3.71 3.43 3.08
2 7.00 6.79 6.51 6.16 5.88 5.53 5.25 4.97 4.62 4.34 3.99 3.71 3.43 3.08
3 7.00 6.79 6.51 6.16 5.88 5.53 5.25 4.97 4.62 4.34 3.99 3.71 3.43 3.08
4 7.00 6.79 6.51 6.16 5.88 5.53 5.25 4.97 4.62 4.34 3.99 3.71 3.43 3.08
5 7.00 6.79 6.51 6.16 5.88 5.53 5.25 4.97 4.62 4.34 3.99 3.71 3.43 3.08
6 7.00 6.79 6.51 6.16 5.88 5.53 5.25 4.97 4.62 4.34 3.99 3.71 343 3.08
7 6.96 6.53 5.95 5.43 4.97 4.55 4.19 3.88 3.63 3.43 3.28 319

8 6.96 6.53 5.95 5.43 497 4.55 4.19 3.88 3.63 3.43 3.28 3.19

9 2.60

10 2.60

11 2.60

12 2.60

13 2.60

14 3.00 2.84 2.62 2.39 2.17 1.94 1.72 1.49 1.27 1.04

15 3.00 2.84 2.61 2.39 2.16 1.94 1.71 148 1.26 1.03 0.80 0.58

16 3.00 2.84 2.61 2.39 2.16 1.94 1.71 148 1.26 1.03 0.80 0.58

17 3.00 2.84 2.61 2.39 2.16 1.94 171 1.48 1.26 1.03 0.80 0.58

18 3.00 2.84 2.62 2.39 2.17 1.94 1.72 1.49 1.27 1.04

19 3.00 2.84 2.61 2.39 2.16 194 1.71 1.48 1.26 1.03 0.80 0.58

20 3.00 2.84 2.61 2.39 2.16 1:94 1.71 1.48 1.26 1.03 0.80 0.58

21 3.00 2.84 2.62 2.39 217 1.94 1.72 1.49 1.27 1.04

22 3.00 2.84 2.61 2.39 2.16 1.94 1.71 1.48 1.26 1.03 0.80 0.58

23| 3.00 2.84 2.61 239 2.16 1.94 1.71 1.48 1.26 1.03 0.80 0.58

24 3.00 2.84 2.62 2.39 2.17 1.94 1.72 1.49 1.27 1.04

25 3.00 2.84 2.61 2.39 2.16 1.94 1.71 1.48 1.26 1.03 0.80 0.58

26 3.00 2.8% 2.61 2.39 2.16 1.94 1.71 1.48 1.26 1.03 0.80 0.58

27 3.00 2.84 2.62 2.39 2.17 1.94 1.72 1.49 1.27 1.04

28 3.00 2.84 2.61 2.39 2.16 1.94 1.71 1.48 1.26 1.03 0.80 0.58

29 6.00 5.70 5.22 4.74 4.26 3.78 3.30 2.82

30 6-00 570 522 4-74 4-26 378 330 282

31 6.00 5.70 5.22 4.74 4.26 3.78 3.30 2.82

32 6.00 5.70 5.22 4.74 4.26 3.78 3.30 2.82

33 6.00 5.70 5.22 4.74 4.26 3.78 3.30 2.82

34 6.00 5.70 5.22 4.74 4.26 3.78 3.30 2.82

35 6.00 5.70 5.22 4.74 4.26 3.78 3.30 2.82

36 6.00 5.70 5.22 4.74 4.26 3.78 3.30 2.82
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Table 1-1-Y Yield Strength Values, S,, for Thermoplastic Materials (Cont’d)

Minimum
Yield
Line ASME Strength,
No. Nominal Composition Product Form Spec. No. Type/Grade ksi Notes
37 PVC Extruded pipe SD-1785 PVC1120 7.0 MO01
38 PVC Extruded pipe SD-1785 PVC1220 7.0 MO01
39 pPVC Extruded pipe SD-2241 PVC1120 7.0 MO1
40 PVC Extruded pipe SD-2241 PVC1220 7.0 MO1
41 PVC Extruded pipe SF-1483 PVCO 1135 7.0 MO01, M04
42 PVC Extruded pipe SF-1483 PVCO 1135 11.1 MO01, MO5
43 PVDF Extruded pipe SF-1673 PVDF 2020 6.5 M06
44 PVDF Extruded pipe SF-1673 PVDF 2025 7.7 MO6
GENERAL NOTES:
(a) Thetapulated values of yield strength are those that the Committee believes are suitable for use in design calculations. At temperatures above
room femperature, the yield strength values correspond to the yield strength trend curve adjusted to theininimum specified room-tenjpera-

(®)
G

(d)
(e)

ture yield strength. The yield strength values do not correspond exactly to “minimum” or “average” asthese terms are applied to a stat}stical

treatn]

ent of a homogeneous set of data. Neither the ASME material specifications nor the rules of ASME NM.1 require elevated temperature

testing for yield strengths of production material for use in Code components. It is not intended that results of such tests, if performpd, be

mater
Notes
The st
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place
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NOTE: (1)
MATERIAL| NOTES:

MO01

MO02
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al and suggesting the possibility of some error), further investigation by retest or other means should be considered.
limiting applications of these materials appear in Tables 1-1-1, 1-1-2, and.1-13.

hall be rounded to the same number of decimal places as the value at the higher temperature between which values are

etained.

alues in this Table are based on short-duration loads and-are not appropriate for use as design stresses for long-term sustained

Multiply ksi by 1,000 to obtain psi.

The stress values for chlorinated poly(vinyl chloride) and poly(vinyl chloride) in this Table are based on tensile testing in accor

th ASTM D638 using a Type I tensile bar at 0.20 in./min at 73°F. At other strain rates, other values may apply.

5t specimen. The speed of testing shall be 50 mm/min #10% at 23°C + 2°C and 50% * 5% relative humidity. At other strain rates,

vdlues may apply.
The stress values for polyethylene in this Table are based on tensile testing in accordance with ASTM D638 using a Type IV tensile b

n|
T

o 33

€

/min at 73°F. At other stpain rates, other values may apply.
ese stress values forieriented poly(vinyl chloride) apply to the unoriented directions only.
ese stress values for oriented poly(vinyl chloride) apply to the oriented direction only.

hsile bar at 2\in./min at 73°F. At other strain rates, other values may apply.

compdred with these tabulated yield strength values for ASME Code acceptance/rejection purposes for materials. If some elevated tenjpera-
ture t}st results on production material appear lower than the tabulated values by a large.amount (more than the typical variabi

ity of

ess values in this Table may be interpolated to determine values for intermediate temperatures. The values at intermediate tenjpera-

being

pblated. The rounding rule is: when the next digit beyond the last'place to be retained is less than 5, retain unchanged thq digit
last place retained; when the digit next beyond the last place to be retained is 5 or greater, increase by 1 the digit in the last

lowing abbreviations are used: CPVC, chlorinated poly(vinyl chloride); PVC, poly(vinyl chloride); and PVDF, poly(vinylidene fludride).
hated poly(vinyl chloride), polyamide, polyethylene, polyfxinyl chloride), and poly(vinylidene fluoride) are viscoelastic materials. The

oads.

flance

e stress values for polyamide in this‘Table are based on tensile testing in accordance with ASTM D638, using a 3.2 mm * 0.4 mn{ thick

other

hr at 2

e stress values for poly(vinylidene fluoride) in this Table are based on tensile testing in accordance with ASTM D638 using a Type I
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Table 1-1-Y Yield Strength Values, S,, for Thermoplastic Materials (Cont’'d)

Yield Strength, ksi [Note (1)], for Material Temperature, °F, Not Exceeding

Line

No. 73 80 90 100 110 120 130 140 150 160 170 180 190 200
37 7.00 6.65 6.09 5.53 4.97 4.41 3.85 3.29

38 7.00 6.65 6.09 5.53 4.97 4.41 3.85 3.29

39 7.00 6.65 6.09 5.53 4.97 4.41 3.85 3.29

40 7.00 6.65 6.09 5.53 4.97 4.41 3.85 3.29

41 7.00 6.65 6.09 5.53 4.97 4.41 3.85

42 11.10  10.55 9.66 8.77 7.88 6.99 6.11

43 6.50 6.31 6.05 5.78 5.52 5.25 4.98 4.72 4.45 4.19 3.92 3.65 3.39 3.12
44 7.69 7.39 6.99 6.63 6.30 5.99 5.69 5.41 5.14 4.87 4.60 4.34 4.07 3.81
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Table 1-2.1-1 Data Sheet for Fiberglass Unsaturated Polyester Resin Type | (SC-582)

Description and Service Limits

Reinforcement material:
Resin material:

Reinforcement pattern:

Fi‘UClsldbb {fypeEorEER g‘ldab}
Unsaturated polyester resin

Random glass

Structural wall thickness range, in.: 0.1 to 0.7
Liner thickness, in.: 0.1
Modulus Data [Notes (1), (2), 3nd (3)]
Modulus of Elasticity for Total Wall Thickness, in. (Including 0.1-in. Liner), and Tlemperature, °F
Up to and Including 77°F 150°F 200°F
ASTM Test 0.8 and 0.8 and 0.8 and
Property Symbol Method 0.2 0.4 0.6 Over 0.2 0.4 0.6 Over 0.2 0.4 0.6 Over

Axial tensile, psi Eur D638, D1599, 1.12E+06 1.18E%06 1.13E+06 1.13E+06 |9.92E+05 1.00E+06 1.01E+06 1.01E+06 | 8.69E+05 §.78E+05 8.82E+05 8.84E+05

or D2105
Axial compressive, psi Eac D695 1.12E+06 1.13E+06 1-13E+06 1.13E+06 | 9.92E+05 1.00E+06 1.01E+06 1.01E+06 | 8.69E+05 §.78E+05 8.82E+05 8.84E+05
Axial flexural, psi Ear D790 or D2925 1.08E+06 1.10E+06 T1.12E+06 1.12E+06 |9.56E+05 9.80E+05 9.91E+05 9.97E+05 | 8.34E+05 §{58E+05 8.69E+05 8.74E+05
Hoop tensile, psi Eyr D638, D1599, 1.12E+06 1.13E+06 1.13E#06 1.13E+06 | 9.92E+05 1.00E+06 1.01E+06 1.01E+06 | 8.69E+05 §.78E+05 8.82E+05 8.84E+05

or D2290
Hoop flexural, psi Eur D790 or D2412 1.08E+06 1.10E+06 1.12E+06 1.12E+06 |9.56E+05 9.80E+06 9.91E+05 9.97E+06 | 8.34E+05 §.58E+05 8.69E+05 8.74E+05
In-plane shear, psi G D4255 4.18E+05 4.21E+05 4.23E+05 4.23E+05 | 3.71E+05 3.74E+05 3.76E+05 3.77E+05 | 3.25E+05 3.29E+05 3.30E+05 3.31E+05
Other Property Data [Notes (1), (2), and (3)]

Property Symbol Test Method Value for 0.2-in. Thickness
Poisson’s ratio: hoop-axial tensile Vuar 0.34
Poisson’s ratio: axial-hoop tensile VAHT 0.34
Coefficient of thermal expansion}in./in./°F: axial a D696 2.11E~05
Coefficient of thermal expansion)in./in./°F: hoop ay 2.11E-05
Density, Ibm/in.3 p D792 0.051
Thermal conductivity, Btu-in./(hy-ft?-°F) k C1045 1.2654
Allowable Stress Data [Note (4)]
Property Symbol ASTM Test Method 77°F 150°F 200°F

Axial tensile, psi Sac:1) D638 or D2105 1.13E+03 1.00E+03 8.78E+02
Axial flexural, psi Saf0:1) D790 or D2925 1.66E+03 1:47E+03 1.29E+03
Axial compressive, psi Sa0:-1) D695 1.13E+03 1.00E+03 8.78E+02
Axial 2 x 1 biaxial tensile, psi Saz:1) D1599 1.13E+03 1.00E+03 8.78E+02
Hoop 2 x 1 biaxial tensile, psi Shez:) D1599 1.13E+03 1.00E+03 8.78E+02
Hoop tensile, psi Sh(1:0) D638, D1599, or D2290 1.13E+03 1.00E+03 8.78E+02
In-plane shear, psi T D4255 4.21E+02 3.74E+02 3.29E+02

8T0Z-€'€'NN NSV
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Ultimate Stress Data [Note (4)

6§

Property Symbol ASTM Test Method 77°F 150°F 200°F
Axial tensile, psi Sa0:1) D638 or D2105 1.13E+04 1.00E+04 8.78E+03
Axial flexural, psi Safo:1) D790 or D2925 1.66E+04 1.47E+04 1.29E+04
Axial compressive, psi Sa:-1) D695 1.13E+04 1.00E+04 8.78E+03
Axial 2 x 1 biaxial tensile, psi Sa@:n D1599 1.13E+04 1.00E+04 8.78E+03
Hoop 2 x 1 biaxial tensile, psi Sh D1599 1.13E+04 1.00E+04 8.78E+03
Hoop tensile, psi Sh1:0) D638, D1599, or D2290 1.13E+04 1.00E+04 8.78E+03
In-plane shear, psi T D4255 4.21E+03 3.74E+03 3.29E+03
Sa
A
Sa2:)
~
Sa0:1)1 =4
=
Z
2
> Sy
SH 7 SHa:)
~
~
~
~
~
~
~
~
~
~
-
//
Sao-11

Allowable Stress Envelope

GENERAL NOTES:
(a) The values in these tables m
(b) Refer to ASME NM.2, Table

ay be interpolated to determine values for intermediate temperatures and thicknesses.
-3.1-1 for limitations on service based on temperature.

(c) The maximum allowable dedign stress value shall be 1,800 psi for flanges constructed of Type I laminates.

NOTES:
(1) Elasticpropertiesapply to tot

are not understated.

hl wall, not just to structural wall. This is to ensure that the loads on the piping, the supports, and the connected equipment, as’calc

lilated in the pipe stress analysis,

(2) Formodulus values of the structural wall only, or for pipe for which the liner thickness is 0.0 in., it is permissible to use the modulus values applicable to a total wall thickness of 0.80 in. and over.

(3) Elastic properties may also be determined in accordance with ASME NM.2, Mandatory Appendix II.
(4) Allowable and ultimate stress values apply to the structural wall only, not the total wall thickness.

8T10Z-€'€'NN NSV
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Table 1-2.1-2 Data Sheet for Fiberglass Unsaturated Polyester Resin Type Il (SC-582)

Description and Service Limits

Reinforcement material:
Resin material:

Reinforcement pattern:

Fi‘UClsldbb {fypeEorEER g‘ldab}
Unsaturated polyester resin
Random glass/WR (0/90)

Structural wall thickness range, in.: 0.1 to 0.7
Liner thickness, in.: 0.1
Modulus Data [Notes (1), (2), 3nd (3)]
Modulus of Elasticity for Total Wall Thickness, in. (Including 0.1-in. Liner), and Tpmperature, °F
Up to and Including 77°F 150°F 200°F
ASTM Test 0.8 and 0.8 and 0.8 and
Property Symbol Method 0.2 0.4 0.6 Over 0.4 0.6 Over 0.2 0.4 0.6 Over

Axial tensile, psi Eur D638, D1599, 1.32E+06 1.51E%06 1.65E+06 1.67E+06 |1.19E+06 1.38E+06 1.51E+06 1.53E+06 |1.06E+06 1.25E+06 1.38E+06 1.40E+06

or D2105
Axial compressive, psi Eac D695 1.32E+06 1.51E+06 165E+06 1.67E+06 |1.19E+06 1.38E+06 1.51E+06 1.53E+06 |1.06E+06 1.25E+06 1.38E+06 1.40E+06
Axial flexural, psi Ear D790 or D2925 1.18E+06 1.23E+06 144E+06 1.44E+06|1.05E+06 1.10E+06 1.31E+06 1.31E+06 |9.21E+05 9.77E+05 1.18E+06 1.19E+06
Hoop tensile, psi Eur D638, D1599, 1.33E+06 1.51E+06 1.65E¥06 1.67E+06|1.19E+06 1.38E+06 1.51E+06 1.53E+06 | 1.06E+06 1.25E+06 1.38E+06 1.40E+06

or D2290
Hoop flexural, psi Eur D790 or D2412 1.18E+06 1.23E+06 1.44E+06 1.44E+06 |1.10E+06 1.10E+06 1.31E+06 1.31E+06|9.14E+05 9.74E+06 1.18E+06 1.19E+06
In-plane shear, psi G D4255 4.10E+05 4.10E+05 4.07E+05 4.07E+05 | 3.59E+05 3.56E+05 3.50E+05 3.51E+05 |3.09E+05 3.03E+05 2.94E+05 2.94E+05
Other Property Data [Notes (1), (2), and (3)]

Property Symbol Test Method Value for 0.2-in. Thickness
Poisson’s ratio: hoop-axial tensile VHAT 0.29
Poisson’s ratio: axial-hoop tensile VAHT 0.29
Coefficient of thermal expansion)in./in./°F: axial au D696 3%47E~05
Coefficient of thermal expansion)in./in./°F: hoop ay 3.47E-05
Density, Ibm/in.3 p D792 0.053
Thermal conductivity, Btu-in./(h -ft2-°F) k C1045 0.2533219
Allowable Stress Data [Note (4)]
Property Symbol ASTM Test Method 77°F 150°F 200°F

Axial tensile, psi Sa0:1) D638 or D2105 1.96E+03 1.79E+03 1.62E+03
Axial flexural, psi San0:1) D790 or D2925 2.46E+03 2.20E+03 1.95E+03
Axial compressive, psi Sa0:-1) D695 1.96E+03 1.79E403 1.62E+03
Axial 2 x 1 biaxial tensile, psi Sae:) D1599 1.97E+03 1.79E+03 1.62E+03
Hoop 2 x 1 biaxial tensile, psi Sz D1599 1.97E+03 1.79E+03 1.62E+03
Hoop tensile, psi SH(1:0) D638, D1599, or D2290 T97EF03 T.79EF03 1.62E+03
In-plane shear, psi T D4255 4.10E+02 3.56E+02 3.03E+02

8T0Z-€'€'NN NSV
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Table-t-3-1-2-Date-Sheet-for-Fiberatasst +Pot Resim Fype-H-{5€-562}-t€ont'd)

Ultimate Stress Data [Note (4)

Property Symbol ASTM Test Method 77°F 150°F 200°F
Axial tensile, psi Sa0:1) D638 or D2105 1.96E+04 1.79E+04 1.62E+04
Axial flexural, psi Saf0:1) D790 or D2925 2.46E+04 2.20E+04 1.95E+04
Axial compressive, psi SHc0:-1) D695 1.96E+04 1.79E+04 1.62E+04
Axial 2 x 1 biaxial tensile, psi Sapsn D1599 1.97E+04 1.79E+04 1.62E+04
Hoop 2 x 1 biaxial tensile, psi Sue D1599 1.97E+04 1.79E+04 1.62E+04
Hoop tensile, psi SH(1:0) D638, D1599, or D2290 1.97E+04 1.79E+04 1.62E+04
In-plane shear, psi T D4255 4.10E+03 3.56E+03 3.03E+03
Sa
A
Sa@
~
Sa0:1) 1 27
=
ZN
2
> Sy
Sy // SH(2:1)
-~
~
~
~
~
~
~
~
~
~
~
-
//
Sao:-11

Allowable Stress Envelope

GENERAL NOTES:
(a) The values in these tables m
(b) Refer to ASME NM.2, Table

ay be interpolated to determine values for intermediate temperatures and thicknesses.
-3.1-1 for limitations on service based on temperature.

(c) The maximum allowable dedign stress value shall be 3,000 psi for flanges constructed of Type II laminates.

NOTES:
(1) Elastic properties apply to tot

are not understated.

hl wall, not just to structural wall. This is to ensure that the loads on the piping, the supports, and the connected equipment, as calc

lilated in the pipe stress analysis,

(2) Formodulus values of the structural wall only, or for pipe for which the liner thicknessis 0.0 in., it is permissible to use the modulus values applicable to a total wall thickness of 0.80 in. and over.

(3) Elastic properties may also be determined in accordance with ASME NM.2, Mandatory Appendix II.

(4) Allowable and ultimate stress values apply to the structural wall only, not the total wall thickness.

8T10Z-€'€'NN NSV
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Table 1-2.1-3 Data Sheet for Fiberglass Unsaturated Polyester Resin Type Il (55-deg Filament Wound; ASME NM.2, Mandatory Appendix IV)

Description and Service Limits

Reinforcement material:

Resin material:

= 1 = = Rt
TTOCTBIass (1ypPe L 0T LCR BIass)

Unsaturated polyester resin

Reinforcement pattern: FW (£55)
Structural wall thickness range, in.: 0.1 to 0.7
Liner thickness, in.: 0.1
Modulus Data [Notes (1), (2), 3nd (3)]
Modulus of Elasticity for Total Wall Thickness, in. (Including 0.1-in. Liner), and Tpmperature, °F
Up to and Including 77°F 150°F 200°F
ASTM Test 0.8 and 0.8 and 0.8 and
Property Symbol Method 0.2 0.4 0.6 Over 0.2 0.4 0.6 Over 0.2 0.4 0.6 Over

Axial tensile, psi Eur D638, D1599, 1.19E+06 1.26E%06 1.28E+06 1.29E+06 | 1.01E+06 1.04E+06 1.04E+06 1.05E+06 |8.20E+05 §.08E+05 8.03E+05 8.01E+06

or D2105
Axial compressive, psi Eac D695 1.19E+06 1.26E+06 1:28E+06 1.29E+06 | 1.01E+06 1.04E+06 1.04E+06 1.05E+06 |8.20E+05 §.08E+05 8.03E+05 8.01E+06
Axial flexural, psi Ear D790 or D2925 1.11E+06 1.19E+06 1:22E+06 1.24E+06 |9.40E+06 9.94E+05 1.02E+06 1.03E+06 | 7.62E+05 7.98E+05 8.04E+05 8.05E+06
Hoop tensile, psi Eur D638, D1599, 1.51E+06 1.87E+06 1.99E¥06 2.04E+06 | 1.33E+06 1.65E+06 1.76E+06 1.80E+06 |1.16E+06 1.42E+06 1.50E+06 1.54E+06

or D2290
Hoop flexural, psi Eur D790 or D2412  1.27E+06 1.59E+06 1.76E+06 1.86E+06 |1.10E+06 1.41E+05 1.56E+06 1.65E+06|9.32E+05 122E+06 1.35E+06 1.42E+06
In-plane shear, psi G D4255 6.86E+05 1.02E+06 1.15E+06 1.21E+06 | 6.26E+05 9.62E+05 1.09E+06 1.15E+06 | 5.65E+05 9.03E+05 1.03E+06 1.09E+06
Other Property Data [Notes (1), (2), and (3)]

Property Symbol Test Method Value for 0.2-in. Thickness
Poisson’s ratio: hoop-axial tensile VHAT 0.52
Poisson’s ratio: axial-hoop tensile VAHT 0.39
Coefficient of thermal expansion)in./in./°F: axial o9 D696 1998E~05
Coefficient of thermal expansion)in./in./°F: hoop ay 1.04E-05
Density, Ibm/in.3 p D792 0.059
Thermal conductivity, Btu-in./(hf-ft>-°F) k C1045 1.76
Allowable Stress Data [Note (4)]
Property Symbol ASTM Test Method 77°F 150°F 200°F

Axial tensile, psi Sago:1) D638 or D2105 8.17E+02 8.08E+02 6.46E+02
Axial flexural, psi Safo:1) D790 or D2925 1.78E+03 1.49E+03 1.20E+03
Axial compressive, psi Sa0:-1) D695 1.63E+03 1.35E403 1.05E+03
Axial 2 x 1 biaxial tensile, psi Sae:) D1599 1.87E+03 1.82E+03 1.05E+03
Hoop 2 x 1 biaxial tensile, psi Sz D1599 2.42E+03 2.15E+03 1.50E+03
Hoop tensile, psi SH(1:0) D638, D1599, or D2290 ZA2ETF03 Z.I5ETF03 1.50E+03
In-plane shear, psi T D4255 1.02E+03 9.62E+02 9.03E+02

8T0Z-€'€'NN NSV
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Table 1-2.1-3 Data Sheet

ry Appendix 1V) (Cont’d)

Ultimate Stress Data [Note (4)

Property Symbol ASTM Test Method 77°F 150°F 200°F
Axial tensile, psi Sa0:1) D638 or D2105 8.17E+03 8.08E+03 6.46E+03
Axial flexural, psi Safo:1) D790 or D2925 1.78E+04 1.49E+04 1.20E+04
Axial compressive, psi Sa:-1) D695 1.63E+04 1.35E+04 1.05E+04
Axial 2 x 1 biaxial tensile, psi Sa@:n D1599 1.87E+04 1.82E+04 1.05E+04
Hoop 2 x 1 biaxial tensile, psi Sh D1599 2.42E+04 2.15E+04 1.50E+04
Hoop tensile, psi Sh1:0) D638, D1599, or D2290 2.42E+04 2.15E+04 1.50E+04
In-plane shear, psi T D4255 1.02E+04 9.62E+03 9.03E+03
Sa
A
Sa2:)
~
Sa0:1) =4
=
Z
2
> Sy
SH 7 SHa:)
~
~
~
~
~
~
~
~
~
-
//
Sao-11

Allowable Stress Envelope

GENERAL NOTES:
(a) The values in these tables m
(b) Refer to ASME NM.2, Table
(c) The Type Il laminate valueg

NOTES:
(1) Elasticpropertiesapply to tot

are not understated.

ay be interpolated to determine values for intermediate temperatures and thicknesses.
-3.1-1 for limitations on service based on temperature.
are based on 60% to 65% glass content; slight variations on thermal expansion can be expected if the glass content of th

hl wall, not just to structural wall. This is to ensure that the loads on the piping, the supports, and the connected equipment, as’calc

p laminate is greater than 65%.

lilated in the pipe stress analysis,

(2) Formodulus values of the structural wall only, or for pipe for which the liner thickness is 0.0 in., it is permissible to use the modulus values applicable to a total wall thickness of 0.80 in. and over.

(3) Elastic properties may also be determined in accordance with ASME NM.2, Mandatory Appendix II.
(4) Allowable and ultimate stress values apply to the structural wall only, not the total wall thickness.
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Table 1-2.2-1 Data Sheet for Vinyl Ester Resin Type | (SC-582)

Description and Service Limits

Reinforcement material:
Resin material:

Reinforcement pattern:

Fi‘UClsldbb {fypeEorEER g‘ldab}
Vinyl ester resin

Random glass

Structural wall thickness range, in.: 0.1 to 0.7
Liner thickness, in.: 0.1
Modulus Data [Notes (1), (2), 3nd (3)]
Modulus of Elasticity for Total Wall Thickness, in. (Including 0.1-in. Liner), and Tpmperature, °F
Up to and Including 77°F 150°F 200°F
ASTM Test 0.8 and 0.8 and 0.8 and
Property Symbol Method 0.2 0.4 0.6 Over 0.4 0.6 Over 0.2 0.4 0.6 Over

Axial tensile, psi Eur D638, D1599, 1.10E+06 1.11E%06 1.12E+06 1.12E+06 | 1.08E+06 1.09E+06 1.09E+06 1.12E+06 [ 9.09E+05 9.19E+05 9.23E+05 9.25E+05

or D2105
Axial compressive, psi Eac D695 1.10E+06 1.11E+06 1-12E+06 1.12E+06 | 1.08E+06 1.09E+06 1.09E+06 1.12E+06 [ 9.09E+05 9.19E+05 9.23E+05 9.25E+05
Axial flexural, psi Ear D790 or D2925 1.06E+06 1.09E+06 1.10E+06 1.11E+06 |1.04E+06 1.06E+06 1.08E+06 1.11E+06 |8.75E+05 §98E+05 9.09E+05 9.14E+05
Hoop tensile, psi Eyr D638, D1599, 1.10E+06 1.11E+06 1.12E#06 1.12E+06 | 1.08E+06 1.09E+06 1.09E+06 1.12E+06 [ 9.09E+05 9.19E+05 9.23E+05 9.25E+05

or D2290
Hoop flexural, psi Eur D790 or D2412 1.06E+06 1.09E+06 1.10E+06 1.Y1E+06 |1.04E+06 1.06E+06 1.08E+06 1.11E+06 |8.75E+05 §.98E+05 9.09E+05 9.14E+05
In-plane shear, psi G D4255 4.11E+05 4.17E+05 4.18E+05 4.19E+05 | 4.02E+05 4.06E+05 4.08E+05 4.19E+05 | 3.40E+05 344E+05 3.45E+05 3.46E+05
Other Property Data [Notes (1), (2), and (3)]

Property Symbol Test Method Value for 0.2-in. Thickness
Poisson’s ratio: hoop-axial tensile VHAT 0.34
Poisson’s ratio: axial-hoop tensile VAHT 0.34
Coefficient of thermal expansion)in./in./°F: axial o9 D696 19855E-05
Coefficient of thermal expansion)in./in./°F: hoop ay 1.855E-05
Density, Ibm/in.3 p D792 0.049
Thermal conductivity, Btu-in./(hf-ft>-°F) k C1045 1.547
Allowable Stress Data [Note (4)]
Property Symbol ASTM Test Method 77°F 150°F 200°F

Axial tensile, psi Sa0:1) D638 or D2105 1.11E+03 1.09E+03 9.19E+02
Axial flexural, psi San0:1) D790 or D2925 1.64E+03 1.60E+03 1.35E+03
Axial compressive, psi Sa0:-1) D695 1.11E+03 1.09E403 9.19E+02
Axial 2 x 1 biaxial tensile, psi Sae:) D1599 1.11E+03 1.09E+03 9.19E+02
Hoop 2 x 1 biaxial tensile, psi Sz D1599 1.11E+03 1.09E+03 9.19E+02
Hoop tensile, psi SH(1:0) D638, D1599, or D2290 T.ITTEF03 T.09EF03 9.19E+02
In-plane shear, psi T D4255 4.17E+02 4.06E+02 3.44E+02

8T0Z-€'€'NN NSV
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Ultimate Stress Data [Note (4)

S9

Property Symbol ASTM Test Method 77°F 150°F 200°F
Axial tensile, psi Sa0:1) D638 or D2105 1.11E+04 1.09E+04 9.19E+03
Axial flexural, psi Safo:1) D790 or D2925 1.64E+04 1.60E+04 1.35E+04
Axial compressive, psi Sa:-1) D695 1.11E+04 1.09E+04 9.19E+03
Axial 2 x 1 biaxial tensile, psi Sa@:n D1599 1.11E+04 1.09E+04 9.19E+03
Hoop 2 x 1 biaxial tensile, psi Sh D1599 1.11E+04 1.09E+04 9.19E+03
Hoop tensile, psi Sh1:0) D638, D1599, or D2290 1.11E+04 1.09E+04 9.19E+03
In-plane shear, psi T D4255 4.17E+03 4.06E+03 3.44E+03
Sa
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Allowable Stress Envelope

GENERAL NOTES:
(a) The values in these tables m
(b) Refer to ASME NM.2, Table

ay be interpolated to determine values for intermediate temperatures and thicknesses.
-3.1-1 for limitations on service based on temperature.

(c) The maximum allowable dedign stress value shall be 1,800 psi for flanges constructed of Type I laminates.

NOTES:
(1) Elasticpropertiesapply to tot

are not understated.

hl wall, not just to structural wall. This is to ensure that the loads on the piping, the supports, and the connected equipment, as’calc

lilated in the pipe stress analysis,

(2) Formodulus values of the structural wall only, or for pipe for which the liner thickness is 0.0 in., it is permissible to use the modulus values applicable to a total wall thickness of 0.80 in. and over.

(3) Elastic properties may also be determined in accordance with ASME NM.2, Mandatory Appendix II.
(4) Allowable and ultimate stress values apply to the structural wall only, not the total wall thickness.
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Table 1-2.2-2 Data Sheet for Vinyl Ester Resin Type Il (SC-582)

Description and Service Limits

Reinforcement material:
Resin material:

Reinforcement pattern:

Fi‘UClsldbb {fypeEorEER g‘ldab}
Vinyl ester resin
Random glass/WR (0/90)

Structural wall thickness range, in.: 0.1 to 0.7
Liner thickness, in.: 0.1
Modulus Data [Notes (1), (2), 3nd (3)]
Modulus of Elasticity for Total Wall Thickness, in. (Including 0.1-in. Liner), and Tpmperature, °F
Up to and Including 77°F 150°F 200°F
ASTM Test 0.8 and 0.8 and 0.8 and
Property Symbol Method 0.2 0.4 0.6 Over 0.4 0.6 Over 0.2 0.4 0.6 Over

Axial tensile, psi Eur D638, D1599, 1.31E+06 1.44E+06 1.59E+06 1.66E+06 | 1.28E+06 1.47E+06 1.61E+06 1.62E+06|1.11E+06 1.29E+06 1.38E+06 1.40E+06

or D2105
Axial compressive, psi Eac D695 1.31E+06 1.44E+06 1-59E+06 1.66E+06 |1.28E+06 1.47E+06 1.61E+06 1.62E+06 |1.11E+06 1.29E+06 1.38E+06 1.40E+06
Axial flexural, psi Ear D790 or D2925 1.17E+06 1.19E+06 1:39E+06 1.48E+06 |1.14E+06 1.19E+06 1.40E+06 1.40E+06 |9.64E+05 1.02E+06 1.18E+06 1.19E+06
Hoop tensile, psi Eur D638, D1599, 1.31E+06 1.50E+06 1.64E¥06 1.70E+06 | 1.28E+06 1.47E+06 1.61E+06 1.63E+06 | 1.06E+06 1.29E+06 1.38E+06 1.40E+06

or D2290
Hoop flexural, psi Eur D790 or D2412 1.16E+06 1.21E+06 1.44E+06 1.53E+06 |1.14E+06 1.18E+06 1.40E+06 1.40E+06 |9.14E+05 1.01E+06 1.18E+06 1.19E+06
In-plane shear, psi G D4255 4.05E+05 4.05E+05 4.02E+05 4.01E+05 | 3.94E+05 3.92E+05 3.88E+05 3.89E+05 |3.09E+05 3.20E+05 2.94E+05 2.94E+05
Other Property Data [Notes (1), (2), and (3)]

Property Symbol Test Method Value for 0.2-in. Thickness
Poisson’s ratio: hoop-axial tensile VHAT 0.29
Poisson’s ratio: axial-hoop tensile VAHT 0.29
Coefficient of thermal expansion)in./in./°F: axial au D696 1%66E~05
Coefficient of thermal expansion)in./in./°F: hoop ay 1.66E-05
Density, Ibm/in.3 p D792 0.050
Thermal conductivity, Btu-in./(hf-ft>-°F) k C1045 1.3694
Allowable Stress Data [Note (4)]
Property Symbol ASTM Test Method 77°F 150°F 200°F

Axial tensile, psi Sa0:1) D638 or D2105 1.87E+03 1.91E+03 1.68E+03
Axial flexural, psi San0:1) D790 or D2925 2.38E+03 2.37E+03 2.04E+03
Axial compressive, psi Sa0:-1) D695 1.95E+03 1.91E403 1.68E+03
Axial 2 x 1 biaxial tensile, psi Sae:) D1599 1.95E+03 1.91E+03 1.68E+03
Hoop 2 x 1 biaxial tensile, psi Sz D1599 1.95E+03 1.91E+03 1.68E+03
Hoop tensile, psi SH(1:0) D638, D1599, or D2290 T95EF03 T9TEF03 1.68E+03
In-plane shear, psi T D4255 4.05E+02 3.92E+02 3.20E+02
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Tabte—i-2-2-2-Data-Sheetfor-VinylEster-Resin-Type-H-{SE-582)-€ont'd)

Ultimate Stress Data [Note (4)

Property Symbol ASTM Test Method 77°F 150°F 200°F
Axial tensile, psi Sa0:1) D638 or D2105 1.87E+04 1.91E+04 1.68E+04
Axial flexural, psi Safo:1) D790 or D2925 2.38E+04 2.37E+04 2.04E+04
Axial compressive, psi Sa:-1) D695 1.95E+04 1.91E+04 1.68E+04
Axial 2 x 1 biaxial tensile, psi Sa@:n D1599 1.95E+04 1.91E+04 1.68E+04
Hoop 2 x 1 biaxial tensile, psi Sh D1599 1.95E+04 1.91E+04 1.68E+04
Hoop tensile, psi Sh1:0) D638, D1599, or D2290 1.95E+04 1.91E+04 1.68E+04
In-plane shear, psi T D4255 4.05E+03 3.92E+03 3.20E+03
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Allowable Stress Envelope

GENERAL NOTES:
(a) The values in these tables m
(b) Refer to ASME NM.2, Table

ay be interpolated to determine values for intermediate temperatures and thicknesses.
-3.1-1 for limitations on service based on temperature.

(c) The maximum allowable dedign stress value shall be 3,000 psi for flanges constructed of Type II laminates.

NOTES:
(1) Elasticpropertiesapply to tot

are not understated.

hl wall, not just to structural wall. This is to ensure that the loads on the piping, the supports, and the connected equipment, as’calc

lilated in the pipe stress analysis,

(2) Formodulus values of the structural wall only, or for pipe for which the liner thickness is 0.0 in., it is permissible to use the modulus values applicable to a total wall thickness of 0.80 in. and over.

(3) Elastic properties may also be determined in accordance with ASME NM.2, Mandatory Appendix II.
(4) Allowable and ultimate stress values apply to the structural wall only, not the total wall thickness.
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Table 1-2.2-3 Data Sheet for Vinyl Ester Resin Type Ill (55-deg Filament Wound; ASME NM.2, Mandatory Appendix 1V)

Description and Service Limits

Reinforcement material:

Resin material:

Reinforcement pattern:
Structural wall thickness range,

Liner thickness, in.:

Fi‘UClsldbb {fypeEorEER g‘ldab}
Vinyl ester resin

FW (%55)

0.1 to 0.7

0.1

Modulus Data [Notes (1), (2), {

nd (3)]

Modulus of Elasticity for Total Wall Thickness, in. (Including 0.1-in. Liner), and T

emperature, °F

Up to and Including 77°F 150°F 200°F
ASTM Test 0.8 and 0.8 and 0.8 and
Property Symbol Method 0.2 0.4 0.6 Over 0.2 0.4 0.6 Over 0.2 0.4 0.6 Over

Axial tensile, psi Eur D638, D1599, 1.18E+06 1.24E%06 1.26E+06 1.27E+06 | 1.15E+06 1.19E+06 1.21E+06 1.21E+06 |8.84E+05 §.84E+05 8.84E+05 8.84E+05

or D2105
Axial compressive, psi Eac D695 1.18E+06 1.24E+06 126E+06 1.27E+06 | 1.15E+06 1.19E+06 1.21E+06 1.21E+06 | 8.84E+05 §.84E+05 8.84E+05 8.84E+05
Axial flexural, psi Ear D790 or D2925 1.10E+06 1.17E+06 1714E+06 1.22E+06 |1.08E+06 1.14E+06 1.16E+06 1.18E+06 |8.22E+05 §.64E+05 8.75E+05 8.79E+05
Hoop tensile, psi Eur D638, D1599, 1.49E+06 1.85E+06 1.97E#06 2.02E+06 | 1.47E+06 1.81E+06 1.92E+06 1.97E+06 | 1.22E+06 1.50E+06 1.59E+06 1.63E+06

or D2290
Hoop flexural, psi Eur D790 or D2412  1.25E+06 1.57E+06 1.76E+06 1.84E+06 | 1.24E+06 1.54E+06 1.71E+06 1.80E+06 |9.90E+05 1.28E+06 1.43E+06 1.50E+06
In-plane shear, psi G D4255 6.80E+05 1.01E+06 1.14E+06 1.20E+06 | 6.74E+05 1.00E+06 1.13E+06 1.19E+06 |5.86E+05 9.23E+05 1.05E+06 1.11E+06
Other Property Data [Notes (1), (2), and (3)]

Property Symbol Test Method Value for 0.2-in. Thickness
Poisson’s ratio: hoop-axial tensile VAT 0.49
Poisson’s ratio: axial-hoop tensile VAHT 0.39
Coefficient of thermal expansion)in./in./°F: axial au D696 19831E-05
Coefficient of thermal expansion)in./in./°F: hoop ay 1.067E-05
Density, Ibm/in.3 p D792 0.057
Thermal conductivity, Btu-in./(hf-ft>-°F) k C1045 1.74
Allowable Stress Data [Note (4)]
Property Symbol ASTM Test Method 77°F 150°F 200°F

Axial tensile, psi Sa0:1) D638 or D2105 1.24E+03 1.19E+03 8.84E+02
Axial flexural, psi San0:1) D790 or D2925 1.74E+03 1.70E+03 1.50E+03
Axial compressive, psi Sa0:-1) D695 1.61E+03 1.55E403 1.15E+03
Axial 2 x 1 biaxial tensile, psi Sae:) D1599 1.85E+03 1.81E+03 1.50E+03
Hoop 2 x 1 biaxial tensile, psi Sz D1599 2.40E+03 2.35E+03 1.95E+03
Hoop tensile, psi SH(1:0) D638, D1599, or D2290 Z40ET03 Z.35EF03 1.95E+03
In-plane shear, psi T D4255 1.01E+03 1.00E+03 9.23E+02
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Table 1-2.2-3

¢ IV) (Cont’d)

Ultimate Stress Data [Note (4)

Property Symbol ASTM Test Method 77°F 150°F 200°F
Axial tensile, psi Sa0:1) D638 or D2105 1.24E+04 1.19E+04 8.84E+03
Axial flexural, psi Safo:1) D790 or D2925 1.74E+04 1.70E+04 1.50E+04
Axial compressive, psi Sa:-1) D695 1.61E+04 1.55E+04 1.15E+04
Axial 2 x 1 biaxial tensile, psi Sa@:n D1599 1.85E+04 1.81E+04 1.50E+04
Hoop 2 x 1 biaxial tensile, psi Sh D1599 2.40E+04 2.35E+04 1.95E+04
Hoop tensile, psi Sh1:0) D638, D1599, or D2290 2.40E+04 2.35E+04 1.95E+04
In-plane shear, psi T D4255 1.01E+04 1.00E+04 9.23E+03
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Allowable Stress Envelope

GENERAL NOTES:
(a) The values in these tables m
(b) Refer to ASME NM.2, Table
(c) The Type Il laminate valueg
NOTES:

(1) Elasticpropertiesapply to tot

are not understated.

ay be interpolated to determine values for intermediate temperatures and thicknesses.
-3.1-1 for limitations on service based on temperature.
are based on 60% to 65% glass content; slight variations on thermal expansion can be expected if the glass content of th

hl wall, not just to structural wall. This is to ensure that the loads on the piping, the supports, and the connected equipment, as’calc

p laminate is greater than 65%.

lilated in the pipe stress analysis,

(2) Formodulus values of the structural wall only, or for pipe for which the liner thickness is 0.0 in., it is permissible to use the modulus values applicable to a total wall thickness of 0.80 in. and over.
(3) Elastic properties may also be determined in accordance with ASME NM.2, Mandatory Appendix II.
(4) Allowable and ultimate stress values apply to the structural wall only, not the total wall thickness.
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Table 1-1-1M Maximum Allowable Stress Values, S, for Thermoplastic Materials

Minimum Maximum

Yield Temperature
Line Nominal ASME Construction Strength, Limit, Design
No. | Composition Product Form Spec. No. Type/Grade Code Notes MPa °C Factor Notes
1 |CPVC Extruded pipe SD-2846 CPVC 4120-05 Co1 48.3 93.3 D01 MO1
2 |CPVC Extruded pipe SD-2846 CPVC 4120-05 Co1 48.3 93.3 D02 MO1
3 |CPVC Extruded pipe SD-2846 CPVC 4120-05 Cco1 48.3 93.3 D03 MO1
4 |CPyC Extruded pipe SD-2846 CPVC 4120-06 Cco1 48.3 93.3 D01 MO2
5 |CPyC Extruded pipe SD-2846 CPVC 4120-06 Cco1 48.3 93.3 D02 (MO2
6 |CP)C Extruded pipe SD-2846 CPVC 4120-06 co1 48.3 93.3 D03y M02
7 |CPVC Extruded pipe SF-441  CPVC 4120-05 co1 48.3 93.3 D01 MO1
8 |CP)C Extruded pipe SF-441  CPVC 4120-05 co1 48.3 93.3 D02 MO1
9 |CPyC Extruded pipe SF-441  CPVC 4120-05 co1 48.3 93.3 D03 MoO1
10 |CPyC Extruded pipe SF-441  CPVC 4120-06 co1 48.3 93.3 D01 MO02
11 |CPyC Extruded pipe SF-441  CPVC 4120-06 co1 48.3 93.3 D02  MO02
12 |CPyC Extruded pipe SF-441  CPVC 4120-06 Co1 4873 93.3 D03  MO02
13 |CP)C Extruded pipe SF-442  CPVC 4120-05 Co1 48.3 93.3 D01 MO1
14 |CPyC Extruded pipe SF-442  CPVC 4120-05 CoY 48.3 93.3 D02 MO1
15 |CPyC Extruded pipe SF-442  CPVC 4120-05 COo4 48.3 93.3 D03 MO1
16 [CPyC Extruded pipe SF-442  CPVC 4120-06 Cco1 48.3 93.3 D01 MO02
17 |CPyC Extruded pipe SF-442  CPVC 4120-06 co1 48.3 93.3 D02 MO02
18 |CPyC Extruded pipe SF-442  CPVC 4120¢06 co1 48.3 93.3 D03  MO02
19 |Polyamide Extruded pipe SF-2945 PA\32312 48.0 82.2 D01 MO3
20 [Polyamide Extruded pipe SF-2945 PA.32312 48.0 82.2 D02 MO03
21 (Polyamide Extruded pipe SF-2945.  PA 32312 48.0 82.2 D03 MO03
22 |Polyamide Extruded pipe SF-2945 PA 32316 48.0 82.2 D01 MO04
23 |Polyamide Extruded pipe SF-2945 PA 32316 48.0 82.2 D02 MO04
24 |Polyamide Extruded pipe SF-2945 PA 32316 48.0 82.2 D03 MO04
25 |Polyethylene  Extrided pipe SD-2239 PE2708 179 60.0 D04 MO5, MQ6
26 |Polyethylene  Ektruded pipe SD-2239 PE2708 17.9 60.0 D05  MO05, M(6
27 |Polyethylenes ,“\Extruded pipe SD-2239 PE2708 17.9 60.0 D07 MO5, M(6
28 |Polyethylene\¥ Extruded pipe SD-2239 PE2708 17.9 60.0 D08 MO5, Md6
29 |Polyethylene  Extruded pipe SD-2239 PE2708 17.9 82.2 D04  MO05, M(7
30 |Polyethylene Extruded pipe SD-2239 PE2708 179 82.2 D05 MO5, M07
31 |Polyethylene  Extruded pipe SD-2239 PE2708 17.9 82.2 D07 MO05, M07
32 |Polyethylene  Extruded pipe SD-2239 PE2708 179 82.2 D08 MO05, M07
33 |Polyethylene  Extruded pipe SD-2513 PE2708 179 60.0 D04 MO06, M08
34 |Polyethylene  Extruded pipe SD-2513 PE2708 17.9 60.0 D05  MO06, M08
35 |Polyethylene  Extruded pipe SD-2513 PE2708 17.9 60.0 D07 MO6, M08
36 |Polyethylene  Extruded pipe SD-2513 PE2708 17.9 60.0 D08 MO06, M08
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ASME NM.3.3-2018

Table 1-1-1M Maximum Allowable Stress Values, S, for Thermoplastic Materials

Maximum Allowable Stress, MPa [Note (1)], for Material Temperature, °C, Not Exceeding

Line
No. 23 25 30 35 40 45 50 55 60 65 70 75 80 85 920 95

11.0 10.7 9.89 9.10 834 760 688 619 552 487 423 362 302 244 187 132
138 134 124 114 104 950 8.60 774 690 6.08 529 452 377 305 234 165
276 268 247 228 208 19.0 172 155 138 122 10.6 9.04 7.55 6.09 4.68 330

11.0 10.7 998 9.26 856 7.88 723 659 598 538 480 423 369 315 264 213
138 134 125 116 10.7 9.86 9.04 824 747 672 6.00 529 461 394 329 (266
276 268 250 232 214 19.7 181 165 149 135 120 106 9.22 7.88 6.59%) 5.33

11.0 10.7 989 910 834 7.60 688 619 552 487 423 362 3.02 2441187 132
138 134 124 114 104 9.50 8,60 774 690 6.08 529 452 377 ,305 234 165
276 268 247 228 208 190 172 155 138 122 10.6 9.04 7.55.8,6.09 4.68 3.30

10{ | 11.0 10.7 998 9.26 856 788 723 659 598 538 480 423\73.69 315 264 213
11]|13.8 134 125 116 10.7 9.86 9.04 824 747 672 6.00 529 461 394 329 266
12| (27.6 268 250 232 214 197 181 165 149 135 12.0 4106 922 788 659 533

13| | 11.0 10.7 9.89 9.10 834 760 688 619 552 487\ 423 362 3.02 244 187 132
14| (138 134 124 114 104 950 8.60 774 690 608r 529 452 377 3.05 234 165
15| |27.6 268 247 228 208 19.0 172 155 138 (@22 10.6 9.04 7.55 6.09 4.68 330

16| | 11.0 10.7 998 9.26 856 7.88 7.23 659 ~598 538 480 423 369 315 264 213
17| (138 134 125 11.6 10.7 9.86 9.04 8247747 672 6.00 529 461 394 329 266
18| |27.6 268 250 232 214 197 181 _ 165 149 135 120 106 922 788 659 533

19 689 6.74 638 6.02 568 535503 472 441 418 396 375 354 3.34
20 862 843 797 753 710 6.69./628 589 552 523 495 468 442 417
211172 169 16.0 151 142 134° 126 11.8 11.0 10.5 991 937 885 834

22 869 852 810 7.69 (729 691 654 619 584 550 517 486 455 4.25
2311109 106 10.1 9.61 y9.12 864 818 773 730 6.88 647 6.07 568 531
24| (217 213 202 _192 182 173 164 155 146 138 129 121 114 106

25 276 272 (264 256 249 241 234 227 221
26| 3.45 341 )3.30 321 311 3.02 293 284 276
27 543 »5386 520 5.05 490 475 461 448 4.34
28 8.62\\851 826 801 778 755 732 710 6.89

29 276 270 257 244 231 219 207 196 185 174 163 153 1.43

30 345 338 321 305 289 274 259 245 231 217 204 191 179
31 543 532 506 480 455 431 4.08 385 3.63 342 322 3.02 282
32 862 845 8.03 762 723 684 648 612 577 543 511 479 448

33 276 272 264 256 249 241 234 227 221
34 345 341 330 321 311 3.02 293 284 276
35 543 536 520 505 490 475 461 448 434
36 862 851 826 801 778 755 732 710 6.89
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Table 1-1-1M Maximum Allowable Stress Values, S, for Thermoplastic Materials (Cont’d)

ASME NM.3.3-2018

Minimum Maximum

Yield Temperature
Line Nominal ASME Construction Strength, Limit, Design
No. | Composition Product Form Spec. No. Type/Grade Code Notes MPa °C Factor Notes
37 |Polyethylene Extruded pipe SD-2513 PE2708 17.9 82.2 D04 MO07, M08
38 |Polyethylene  Extruded pipe SD-2513 PE2708 17.9 82.2 D05 MO07, M08
39 |Polyethylene  Extruded pipe SD-2513 PE2708 17.9 82.2 D07 MO07, M08
40 |Polyethylene Extruded pipe SD-2513 PE2708 17.9 82.2 D08 MO07, M08
41 |Polyethylene  Extruded tube SD-2737 PE2708 17.9 60.0 D04  MOS5, M{6
42 |Polyethylene  Extruded tube SD-2737 PE2708 17.9 60.0 D05 ~M05, M(6
43 |Polyethylene  Extruded tube SD-2737 PE2708 17.9 60.0 D07)., MO05, Md6
44 |Polyethylene  Extruded tube SD-2737 PE2708 179 60.0 Deg MO05, M(6
45 |Polyethylene  Extruded tube SD-2737 PE2708 17.9 82.2 D04 MO5, M{7
46 |Polyethylene  Extruded tube SD-2737 PE2708 17.9 82.2 D05 MO05, M(7
47 |Polyethylene  Extruded tube SD-2737 PE2708 17.9 82:2 D07  MO5, MQ7
48 |Polyethylene  Extruded tube SD-2737 PE2708 179 82.2 D08 MO05, M{7
49 |Polyethylene  Extruded pipe SD-3035 PE2708 17.9 60.0 D04 MO05, M(6
50 |[Polyethylene Extruded pipe SD-3035 PE2708 179 60.0 D05 MO5, Md6
51 |[Polyethylene Extruded pipe SD-3035 PE2708 17.9 60.0 D07 MO5, Md6
52 |Polyethylene  Extruded pipe SD-3035 PE2708 179 60.0 D08 MO05, M(6
53 |Polyethylene  Extruded pipe SD-3035 PE2708 17.9 82.2 D04 MO5, M{7
54 |Polyethylene  Extruded pipe SD-3035 PE2708 17.9 82.2 D05 MO5, M{7
55 |Polyethylene Extruded pipe SD-3035 PE2708 179 82.2 D07 MO05, M(7
56 |Polyethylene Extruded pipe SD-3035 PE2708 179 82.2 D08 MO05, M(7
57 |Polyethylene  Extruded pipe SF-714  PE2708 17.9 60.0 D04 MO6, M8
58 |Polyethylene Extruded pipe SF-714  PE2708 179 60.0 D05 MO06, M(8
59 |Polyethylene Extruded pipe SF-714  RE2708 17.9 60.0 D07 MO06, M(8
60 |Polyethylene Extruded pipe SF-714,  PE2708 179 60.0 D08 MO06, M(8
61 |Polyethylene Extruded pipe SF-714  PE2708 179 82.2 D04 MO07, M({8
62 |Polyethylene Extruded pipe SF-714  PE2708 17.9 82.2 D05 MO07, M(8
63 |Polyethylene  Extruded pipe SF-714  PE2708 179 82.2 D07 MO07, M({8
64 |Polyethylene Extrudedpipe SF-714  PE2708 17.9 82.2 D08 MO07, M(8
65 |Polyethylene Extruded pipe SD-2239 PE3608 20.7 60.0 D04 MO05, M{9
66 |Polyethylene Extruded pipe SD-2239 PE3608 20.7 60.0 D05 MO05, M{9
67 |Polyethylene”, “Extruded pipe SD-2239 PE3608 20.7 60.0 D06 MO5, M(9
68 |Polyethylene™" Extruded pipe SD-2239 PE3608 20.7 60.0 D08 MO05, M9
69 |Polyethylene Extruded pipp SD-2239  PE3A08 207 600 D04 MQ5. M10
70 |Polyethylene Extruded pipe SD-2239 PE3608 20.7 60.0 D05 MO05, M10
71 |Polyethylene  Extruded pipe SD-2239 PE3608 20.7 60.0 D06 MO5, M10
72 |Polyethylene  Extruded pipe SD-2239 PE3608 20.7 60.0 D08 MO05, M10
73 |Polyethylene  Extruded pipe SD-2239 PE4608 20.7 60.0 D04 MO05, M10
74 |Polyethylene  Extruded pipe SD-2239 PE4608 20.7 60.0 D05 MO05, M10
75 |Polyethylene  Extruded pipe SD-2239 PE4608 20.7 60.0 D06 MO5, M10
76 |Polyethylene  Extruded pipe SD-2239 PE4608 20.7 60.0 D08 MO05, M10
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Table 1-1-1M Maximum Allowable Stress Values, S, for Thermoplastic Materials (Cont’d)

Maximum Allowable Stress, MPa [Note (1)], for Material Temperature, °C, Not Exceeding

Line
No. 23 25 30 35 40 45 50 55 60 65 70 75 80 85 920 95

37 276 270 257 244 231 219 207 196 185 174 1.63 153 143
38 345 338 321 3.05 289 274 259 245 231 217 204 191 179
39 543 532 506 480 455 431 4.08 385 3.63 342 322 3.02 282
40 8.62 845 8.03 7.62 723 684 648 6.12 577 543 511 479 448

41 276 272 2,64 256 249 241 234 227 221
42 345 341 330 321 311 3.02 293 284 276
43 543 536 520 505 490 475 4.61 448 434
44 862 851 826 801 778 755 732 710 6.89

45 276 270 257 244 231 219 207 196 185 174 163 153 143
46 345 338 321 3.05 289 274 259 245 231 217 204 191 179
47 543 532 5.06 480 455 431 4.08 385 363 342 322 3.02 282
48 862 845 8.03 762 723 684 648 612 577 543 511 4.79\,4%48

49 276 272 2,64 256 249 241 234 227 221
50 345 341 330 321 311 3.02 293 284 276
51 543 536 520 505 490 475 4.61 448 434
52 862 851 826 801 778 755 732 710 6.89

53 276 270 257 244 231 219 207 196 185.'.74 163 153 143
54 345 338 321 3.05 289 274 259 245 23% 217 204 191 179
55 543 532 5.06 480 455 431 4.08 385,363 342 322 3.02 282
56 862 845 8.03 762 723 684 648 642% 577 543 511 479 448

57 276 272 2,64 256 249 241 234 V227 221
58 345 341 330 321 311 3.02 293 284 276
59 543 536 520 505 490 475 )4.61 448 434
60 862 851 826 801 778 755 732 710 6.89

61 276 270 257 244 231/ 219 207 196 185 174 1.63 153 143
62 345 338 321 3.05- 289 274 259 245 231 217 204 191 179
63 543 532 5.06 480~ 455 431 4.08 385 363 342 322 3.02 282
64| | 862 845 8.03¢( 7.62 723 684 648 612 577 543 511 479 448

65 353 342 <346 291 267 243 220 198 177
66| | 441 428,395 3.64 333 304 275 248 221
67 552 /535 494 455 417 380 344 3.09 276
68| | 11.0:.\10.7 988 9.10 834 760 688 619 552

69 353 345 325 307 288 271 283 237 221

70 | 441 431 4.07 383 360 338 317 296 276
71 552 539 5.09 479 450 423 396 370 345
72 [11.0 108 10.2 9.58 9.01 846 792 740 6.89

73 353 345 325 3.07 288 271 253 237 221
74 | 441 431 4.07 383 360 338 317 296 276
75 552 539 5.09 479 450 423 396 370 345
76 |11.0 10.8 10.2 9.58 9.01 846 792 740 6.89
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Table 1-1-1M Maximum Allowable Stress Values, S, for Thermoplastic Materials (Cont’d)

ASME NM.3.3-2018

Minimum Maximum

Yield Temperature
Line Nominal ASME Construction Strength, Limit, Design
No. | Composition Product Form Spec. No. Type/Grade Code Notes MPa °C Factor Notes
77 |Polyethylene  Extruded pipe SD-2239 PE4710 20.7 60.0 D04 MO5, M11
78 |Polyethylene  Extruded pipe SD-2239 PE4710 20.7 60.0 D05 MO05, M11
79 |Polyethylene Extruded pipe  SD-2239 PE4710 20.7 60.0 D07  MO05, M11
80 [Polyethylene Extruded pipe SD-2239 PE4710 20.7 60.0 D08 MO5, M11
81 |Polyethylene Extruded pipe SD-2239 PE4710 20.7 60.0 D04 MO5, M12
82 |Polyethylene  Extruded pipe SD-2239 PE4710 20.7 60.0 D05 (M05, M12
83 |Polyethylene  Extruded pipe SD-2239 PE4710 20.7 60.0 D07’ MO5, M12
84 |Polyethylene  Extruded pipe SD-2239 PE4710 20.7 60.0 D08 MO5, M12
85 |Polyethylene  Extruded pipe SD-2239 PE4710 20.7 82.2 D04 MO5, M13
86 |Polyethylene  Extruded pipe SD-2239 PE4710 20.7 822 D05 MO05, M13
87 |Polyethylene  Extruded pipe SD-2239 PE4710 20.7 82:2 D07  MO05, M13
88 |[Polyethylene  Extruded pipe SD-2239 PE4710 20.7 82.2 D08  MO5, M13
89 |Polyethylene  Extruded pipe SD-2513 PE4710 20.7 60.0 D04 MO8, M11
90 |Polyethylene  Extruded pipe SD-2513 PE4710 207 60.0 D05 M08, M11
91 |Polyethylene  Extruded pipe SD-2513 PE4710 20.7 60.0 D07 M08, M11
92 |Polyethylene  Extruded pipe SD-2513 PE4710 20.7 60.0 D08 M08, M11
93 |Polyethylene  Extruded pipe SD-2513 PE4710 20.7 60.0 D04 MO8, M12
94 |Polyethylene  Extruded pipe SD-2513 PE4710 20.7 60.0 D05 M08, M12
95 |Polyethylene  Extruded pipe SD-2513 PE4710 20.7 60.0 D07 M08, M12
96 |Polyethylene  Extruded pipe SD-2513 PE4710 20.7 60.0 D08 M08, M12
97 |Polyethylene  Extruded pipe SD-2513 PE4710 20.7 82.2 D04 MO8, M13
98 |Polyethylene  Extruded pipe SD-2513  PE4710 20.7 82.2 D05 M08, M13
99 |Polyethylene  Extruded pipe  SD-2513 ., PE4710 20.7 82.2 D07 M08, M13
100 |Polyethylene  Extruded pipe SD-2513\ PE4710 20.7 82.2 D08 M08, M13
101 |Polyethylene  Extruded tube SD-2737 PE3608 20.7 60.0 D04 MO05, M(9
102 |Polyethylene  Extruded tube SD-2737 PE3608 20.7 60.0 D05 MO05, M(9
103 |Polyethylene  Extruded tube SD-2737 PE3608 20.7 60.0 D06 MO5, M(9
104 |Polyethylene  Extruded tube SD-2737 PE3608 20.7 60.0 D08 MO05, M(9
105 |Polyethylene  Extruded tube SD-2737 PE3608 20.7 60.0 D04 MO5, M10
106 |Polyethylene, “Extruded tube SD-2737 PE3608 20.7 60.0 D05 MO05, M10
107 |Polyethylene, V" Extruded tube SD-2737 PE3608 20.7 60.0 D06  MO5, M10
108 |Polyethylente  Extruded tube SD-2737 PE3608 20.7 60.0 D08  MO05, M10
109 |Polyethylene  Extruded tube SD-2737 PE4608 20.7 60.0 D04 MO05, M10
110 |Polyethylene  Extruded tube SD-2737 PE4608 20.7 60.0 D05 MO5, M10
111 |Polyethylene  Extruded tube SD-2737 PE4608 20.7 60.0 D06 MO05, M10
112 |Polyethylene  Extruded tube SD-2737 PE4608 20.7 60.0 D08 MO05, M10
113 |Polyethylene  Extruded tube SD-2737 PE4710 20.7 60.0 D04 MO05, M11
114 |Polyethylene  Extruded tube SD-2737 PE4710 20.7 60.0 D05 MO5, M11
115 |Polyethylene  Extruded tube SD-2737 PE4710 20.7 60.0 D07 MO5, M11
116 |Polyethylene  Extruded tube SD-2737 PE4710 20.7 60.0 D08 MO05, M11
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Table 1-1-1M Maximum Allowable Stress Values, S, for Thermoplastic Materials (Cont’d)

Maximum Allowable Stress, MPa [Note (1)], for Material Temperature, °C, Not Exceeding

Line
No. 23 25 30 35 40 45 50 55 60 65 70 75 80 85 920 95

77 353 342 316 291 267 243 220 198 177
78 441 428 395 364 333 3.04 275 248 221
79 695 6.74 6.23 573 525 479 434 390 347
80 |11.0 10.7 9.88 9.10 834 7.60 6.88 6.19 5.52

81 353 345 325 3.07 288 271 253 237 221
82 441 431 4.07 383 360 338 317 296 276
83 695 6.79 641 6.04 568 533 499 466 434
84| |111.0 108 10.2 9.58 9.01 846 792 740 6.89

85 3.53 346 329 312 296 280 265 250 235 221 208 195 1.82
86| 441 432 411 390 3.69 350 331 312 294 277 260 244 228
87 695 681 647 614 582 551 521 492 463 436 4.09 384 23.58
88| |11.0 108 10.3 9.74 9.23 874 827 780 736 692 650 6.097»569

89 353 342 316 291 267 243 220 198 177
90| | 441 428 395 364 333 3.04 275 248 221
91 695 6.74 6.23 573 525 479 434 390 347
92||11.0 10.7 9.88 9.10 834 760 688 619 5.52

93 353 345 325 3.07 288 271 253 237 224
94| | 441 431 4.07 383 360 338 317 296 276
95 695 6.79 641 6.04 568 533 499 4.66(,4.34
96/ |11.0 108 10.2 9.58 9.01 846 792 740 6.89

97 353 346 329 312 296 280 265~ 250 235 221 208 195 1.82
98| | 441 432 411 390 3.69 350-°331 312 294 277 260 244 228
99 695 681 647 614 582 551521 492 463 436 4.09 384 3.58
100f | 11.0 10.8 10.3 9.74 9.23,..8.74 827 780 736 692 650 6.09 5.69

101 353 342 316 291 \2.67 243 220 198 1.77
102 441 428 395 364 )333 3.04 275 248 221
103 552 535 494 _-455 417 380 344 3.09 276
104 |11.0 10.7 9.88\v0.10 834 760 688 6.19 5.52

105 3.53 345 )325 3.07 288 271 253 237 221
106| | 4.41 431 4.07 383 3.60 338 317 296 276
107 552539 5.09 479 450 423 396 370 345
108] | 1L.0y* 10.8 10.2 9.58 9.01 846 792 740 6.89

109 353 345 325 3.07 288 271 253 237 221
110 441 431 4.07 383 360 338 317 296 276
111 552 539 5.09 479 450 423 396 370 345
112 (11.0 108 10.2 9.58 9.01 846 792 740 6.89

113 353 342 316 291 267 243 220 198 177
114 441 428 395 364 333 304 275 248 221
115 695 6.74 6.23 573 525 479 434 390 347
116 |11.0 10.7 9.88 9.10 834 760 688 619 5.52
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Table 1-1-1M Maximum Allowable Stress Values, S, for Thermoplastic Materials (Cont’d)

ASME NM.3.3-2018

Minimum Maximum

Yield Temperature

Line Nominal ASME Construction Strength, Limit, Design

No. | Composition Product Form Spec. No. Type/Grade Code Notes MPa °C Factor Notes
117 |Polyethylene  Extruded tube SD-2737 PE4710 20.7 60.0 D04 MO5, M12
118 |Polyethylene  Extruded tube SD-2737 PE4710 20.7 60.0 D05  MO05, M12
119 |Polyethylene Extruded tube  SD-2737 PE4710 20.7 60.0 D07  MO05, M12
120 |Polyethylene  Extruded tube SD-2737 PE4710 20.7 60.0 D08 MO5, M12
121 |Polyethylene  Extruded tube SD-2737 PE4710 20.7 82.2 D04 MO5, M13
122 |Polyethylene  Extruded tube SD-2737 PE4710 20.7 82.2 D05 (Me5, M13
123 |Polyethylene  Extruded tube SD-2737 PE4710 20.7 82.2 D07’ MO05, M13
124 |Polyethylene  Extruded tube SD-2737 PE4710 20.7 82.2 D08 MO5, M13
125 |Polyethylene  Extruded pipe SD-3035 PE3608 20.7 60.0 D04 MO5, M(9
126 |Polyethylene  Extruded pipe SD-3035 PE3608 20.7 60:Q D05 MO05, MQ9
127 |Polyethylene  Extruded pipe SD-3035 PE3608 20.7 60:0 D06  MO05, M(9
128 |Polyethylene  Extruded pipe SD-3035 PE3608 20.7 60.0 D08  MO05, M(9
129 |Polyethylene  Extruded pipe SD-3035 PE3608 20.7 60.0 D04 MO05, M30
130 |Polyethylene  Extruded pipe SD-3035 PE3608 207 60.0 D05 MO05, M10
131 |Polyethylene  Extruded pipe SD-3035 PE3608 20.7 60.0 D06 MO5, M10
132 |Polyethylene  Extruded pipe SD-3035 PE3608 20.7 60.0 D08 MO05, M10
133 |Polyethylene  Extruded pipe SD-3035 PE4608 20.7 60.0 D04 MO05, M10
134 |Polyethylene  Extruded pipe SD-3035 PE4608 20.7 60.0 D05 MO05, M30
135 |Polyethylene  Extruded pipe SD-3035 PE4608 20.7 60.0 D06 MO5, M10
136 |Polyethylene  Extruded pipe SD-3035 PE4608 20.7 60.0 D08 MO05, M10
137 |Polyethylene  Extruded pipe SD-3035 PE4710 20.7 60.0 D04 MO5, M11
138 |Polyethylene  Extruded pipe SD-3035 PE4710 20.7 60.0 D05 MO5, M11
139 |Polyethylene  Extruded pipe SD-3035 . PE4710 20.7 60.0 D07 MO5, M11
140 |Polyethylene  Extruded pipe SD-3035\ PE4710 20.7 60.0 D08 MO5, M11
141 |Polyethylene  Extruded pipe SD-B035 PE4710 20.7 60.0 D04 MO5, M12
142 |Polyethylene  Extruded pipe SD-3035 PE4710 20.7 60.0 D05 MO5, M12
143 |Polyethylene  Extruded pipe SD-3035 PE4710 20.7 60.0 D07 MO5, M12
144 |Polyethylene  Extruded pipe SD-3035 PE4710 20.7 60.0 D08 MO05, M12
145 |Polyethylene  Extruded pipe SD-3035 PE4710 20.7 82.2 D04 MO5, M13
146 |Polyethylene, \Extruded pipe SD-3035 PE4710 20.7 82.2 D05 MO05, M13
147 |Polyethylene, v Extruded pipe SD-3035 PE4710 20.7 82.2 D07  MO05, M13
148 |Polyethylente  Extruded pipe SD-3035 PE4710 20.7 82.2 D08 MO05, M13
149 |Polyethylene  Extruded pipe SF-714  PE3608 20.7 60.0 D04 MO8, M09
150 |Polyethylene  Extruded pipe SF-714  PE3608 20.7 60.0 D05 M08, M09
151 |Polyethylene  Extruded pipe SF-714  PE3608 20.7 60.0 D06 M08, M09
152 |Polyethylene  Extruded pipe SF-714  PE3608 20.7 60.0 D08 M08, M09
153 |Polyethylene  Extruded pipe SF-714  PE3608 20.7 60.0 D04 M08, M10
154 |Polyethylene  Extruded pipe SF-714  PE3608 20.7 60.0 D05 M08, M10
155 |Polyethylene  Extruded pipe SF-714  PE3608 20.7 60.0 D06 M08, M10
156 |Polyethylene  Extruded pipe SF-714  PE3608 20.7 60.0 D08 M08, M10
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Table 1-1-1M Maximum Allowable Stress Values, S, for Thermoplastic Materials (Cont’d)

Maximum Allowable Stress, MPa [Note (1)], for Material Temperature, °C, Not Exceeding

Line
No. 23 25 30 35 40 45 50 55 60 65 70 75 80 85 920 95

117 353 345 325 3.07 288 271 253 237 221
118 441 431 4.07 383 360 338 317 296 276
119 695 6.79 641 6.04 568 533 499 466 434
120 (11.0 10.8 10.2 9.58 9.01 846 792 740 6.89

121 353 346 329 312 296 280 265 250 235 221 208 195 182
122 441 432 411 390 3.69 350 331 312 294 277 260 244 228
123 695 681 647 614 582 551 521 492 463 436 4.09 384 358
124|110 108 10.3 9.74 9.23 874 827 780 736 692 650 6.09 569

125 353 342 316 291 267 243 220 198 1.77
126 | 4.41 428 395 364 333 3.04 275 248 221
127 552 535 494 455 417 380 344 3.09 276
128] (11.0 10.7 9.88 9.10 834 760 688 619 552

129 353 345 325 3.07 288 271 253 237 221
130 441 431 4.07 383 360 338 317 296 276
131 552 539 509 479 450 423 396 370 345
132] (11.0 108 10.2 9.58 9.01 846 792 740 6.89

133 353 345 325 3.07 288 271 253 237 224
134 | 441 431 4.07 383 360 338 317 296 276
135 552 539 509 479 450 4.23 396 3.70(/,3.45
136| (11.0 10.8 10.2 9.58 9.01 846 792 740 6.89

137 353 342 316 291 267 243 220~ 198 1.77
138 | 441 428 395 3.64 333 3.04-\275 248 221
139 695 6.74 623 573 525 479~ 434 390 3.47
140] | 11.0 10.7 9.88 9.10 8.34. \%60 6.88 6.19 5.52

141 353 345 325 3.07 288 271 253 237 221
142 441 431 4.07 383 )360 338 317 296 276
143 695 679 641,-6.04 568 533 499 466 434
144(|11.0 108 10,2 958 9.01 846 792 740 6.89

145 3.53 346 )329 312 296 280 265 250 235 221 208 195 182
146 | 441 432> 411 390 3.69 350 331 312 294 277 260 244 228
147 6.95\\.681 647 614 582 551 521 492 463 436 409 384 3.58
148] | 164y 10.8 10.3 9.74 923 874 827 780 736 692 650 609 5.69

149 353 342 316 291 267 243 220 198 177
150 441 428 395 364 333 3.04 275 248 221
151 552 535 494 455 417 380 344 3.09 276
152 (11.0 10.7 9.88 9.10 834 760 688 619 552

153 353 345 325 3.07 288 271 253 237 221
154 441 431 4.07 383 360 338 317 296 276
155 552 539 509 479 450 423 396 3.70 345
156 (11.0 10.8 10.2 9.58 9.01 846 792 740 6.89
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Table 1-1-1M Maximum Allowable Stress Values, S, for Thermoplastic Materials (Cont’d)

ASME NM.3.3-2018

Minimum Maximum

Yield Temperature

Line Nominal ASME Construction Strength, Limit, Design

No. | Composition Product Form Spec. No. Type/Grade Code Notes MPa °C Factor Notes
157 |Polyethylene  Extruded pipe SF-714  PE4608 20.7 60.0 D04 M08, M10
158 |Polyethylene  Extruded pipe SF-714  PE4608 20.7 60.0 D05 M08, M10
159 |Polyethylene  Extruded pipe SF-714  PE4608 20.7 60.0 D06 M08, M10
160 |Polyethylene  Extruded pipe SF-714  PE4608 20.7 60.0 D08 M08, M10
161 |Polyethylene  Extruded pipe SF-714  PE4710 20.7 60.0 D04 MO8NM11
162 |Polyethylene  Extruded pipe SF-714  PE4710 20.7 60.0 D05 ¢ M08, M11
163 |Polyethylene  Extruded pipe SF-714  PE4710 20.7 60.0 D07 M08, M11
164 |Polyethylene  Extruded pipe SF-714  PE4710 20.7 60.0 DO8 M08, M11
165 |Polyethylene  Extruded pipe SF-714  PE4710 20.7 60,0 D04 M08, M12
166 |Polyethylene  Extruded pipe SF-714  PE4710 20.7 60:0 D05 M08, M12
167 |Polyethylene  Extruded pipe SF-714  PE4710 20.7 60.0 D07 M08, M12
168 |Polyethylene  Extruded pipe SF-714  PE4710 20.7 60.0 D08 M08, M12
169 |Polyethylene  Extruded pipe SF-714  PE4710 2077 82.2 D04 M08, M13
170 |Polyethylene  Extruded pipe SF-714  PE4710 20.7 82.2 D05 M08, M13
171 |Polyethylene  Extruded pipe SF-714  PE4710 20.7 82.2 D07 M08, M13
172 |Polyethylene  Extruded pipe SF-714  PE4710 20.7 82.2 D08 M08, M13
173 |Polyethylene  Extruded pipe SF-2619 PE3608 20.7 60.0 D04 M09, M14
174 |Polyethylene  Extruded pipe SF-2619 PE3608 20.7 60.0 D05 M09, M14
175 |Polyethylene  Extruded pipe SF-2619 PE3608 20.7 60.0 D06 M09, M14
176 |Polyethylene  Extruded pipe SF-2619 PE3608 20.7 60.0 D08 M09, M14
177 |Polyethylene  Extruded pipe SF-2619 PE3608 20.7 60.0 D04 M10, M14
178 |Polyethylene  Extruded pipe SF-2619 RE3608 20.7 60.0 D05 M10, M14
179 |Polyethylene  Extruded pipe SF-2619  PE3608 20.7 60.0 D06 M10, M14
180 |Polyethylene  Extruded pipe SF-2619% PE3608 20.7 60.0 D08 M10, M14
181 |Polyethylene  Extruded pipe SF<2619 PE4710 20.7 60.0 D04 M11, M14
182 |Polyethylene  Extruded pip€ SF-2619 PE4710 20.7 60.0 D05 M11, M14
183 |Polyethylene  Extrudedipe SF-2619 PE4710 20.7 60.0 D07 M11, M14
184 |Polyethylene  Extrudedipipe SF-2619 PE4710 20.7 60.0 D08 M11, M14
185 |Polyethylene _ Extruded pipe SF-2619 PE4710 20.7 60.0 D04 M12, M14
186 |Polyethylenel/ Extruded pipe SF-2619 PE4710 20.7 60.0 D05 M1z, M14
187 |Polyethylene* Extruded pipe SF-2619 PE4710 20.7 60.0 D07 M12, M14
188 |Polyethylene  Extruded pipe SF-2619 PE4710 20.7 60.0 D08 M12, M14
189 |Polyethylene  Extruded pipe SF-2619 PE4710 20.7 82.2 D04 M13, M14
190 |Polyethylene  Extruded pipe SF-2619 PE4710 20.7 82.2 D05 M13, M14
191 |Polyethylene  Extruded pipe SF-2619 PE4710 20.7 82.2 D07 M13, M14
192 |Polyethylene  Extruded pipe SF-2619 PE4710 20.7 82.2 D08 M13, M14
193 (PVC Extruded pipe SD-1785 PVC2110 Cco1 41.4 60.0 D01 M15

194 (PVC Extruded pipe SD-1785 PVC2110 co1 41.4 60.0 D02 M15

195 (PVC Extruded pipe SD-1785 PVC2110 co1 41.4 60.0 D03 M15
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Table 1-1-1M Maximum Allowable Stress Values, S, for Thermoplastic Materials (Cont’d)

Maximum Allowable Stress, MPa [Note (1)], for Material Temperature, °C, Not Exceeding

Line
No. 23 25 30 35 40 45 50 55 60 65 70 75 80 85 920 95

157 353 345 325 3.07 288 271 253 237 221
158 441 431 4.07 383 360 338 317 296 276
159 552 539 509 479 450 423 396 3.70 345
160 [11.0 10.8 10.2 9.58 9.01 846 792 740 6.89

161 353 342 316 291 267 243 220 198 177
162 441 428 395 364 333 3.04 275 248 221
163 695 6.74 6.23 573 525 479 434 390 347
164| | 11.0 10.7 9.88 9.10 834 7.60 688 619 5.52

165 353 345 325 3.07 288 271 253 237 221
166 441 431 4.07 383 360 338 317 296 276
167 695 6.79 641 6.04 568 533 499 4.66 434
168(|11.0 108 10.2 9.58 9.01 846 792 740 6.89

169 353 346 329 312 296 280 265 250 235 221 208/ 195 1.82
170 441 432 411 390 3.69 350 331 312 294 277 260/ 244 228
171 695 681 647 614 582 551 521 492 463 436N\ 409 384 358
172] (11.0 108 10.3 9.74 9.23 874 827 780 736 692F 650 6.09 569

173 353 342 316 291 267 243 220 198 1.77
174 | 441 428 395 3.64 333 3.04 275 248 .221
175 552 535 494 455 417 380 344 3.00.-2.76
176 | 11.0  10.7 9.88 9.10 834 760 688 (619 552

177 353 345 325 3.07 288 271 -253 237 221
178| | 441 431 4.07 383 3.60 3.38 317 296 276
179 552 539 509 479 450 423 396 3.70 3.45
180| ( 11.0 10.8 10.2 9.58 9.04.;846 792 740 6.89

181 353 342 316 29} 267 243 220 198 1.77
182 441 428 395 364~ 333 3.04 275 248 221
183 6.95 6.74 6.23¢ 5.73 525 479 434 390 347
184 | 11.0 10.7 9%88y* 9.10 834 7.60 688 619 5.52

185 3.53 3.45~.3.25 3.07 288 271 253 237 221
186| | 441 <431 4.07 383 360 338 317 296 276
187 6.95-1"6.79 641 6.04 568 533 499 466 4.34
188] (d1.00 10.8 10.2 9.58 9.01 846 792 740 6.89

189 353 346 329 312 296 280 265 250 235 221 2.08 195 1.82
190 441 432 411 390 3.69 350 331 312 294 277 260 244 2.28
191 695 681 647 614 582 551 521 492 463 436 4.09 384 3.58
192 |11.0 108 10.3 9.74 923 874 827 780 736 692 650 609 5.69

193 552 513 441 375 314 259 210 160 1.21
194 6.89 641 552 469 393 324 262 200 152
195 | 138 128 11.0 938 7.86 648 524 4.00 3.03
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Table 1-1-1M Maximum Allowable Stress Values, S, for Thermoplastic Materials (Cont’d)
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Minimum Maximum

Yield Temperature

Line Nominal ASME Construction Strength, Limit, Design

No. | Composition Product Form Spec. No. Type/Grade Code Notes MPa °C Factor Notes
196 |PVC Extruded pipe SD-1785 PV(C2112 co1 41.4 60.0 D01 M16

197 |PVC Extruded pipe SD-1785 PV(C2112 co1 41.4 60.0 D02 M16

198 |PVC Extruded pipe SD-1785 PV(C2112 Cco1 41.4 60.0 D03 M16

199 |PVL Extruded pipe SD-1785 PVC2116 co1 41.4 60.0 D01 M17

200 |PVE Extruded pipe SD-1785 PVC2116 co1 41.4 60.0 D02 M7

201 |PVEC Extruded pipe SD-1785 PV(C2116 co1 41.4 60.0 D03 ¢ M17

202 |PVLC Extruded pipe SD-1785 PV(C2120 co1 41.4 60.0 D01 M18

203 |PVE Extruded pipe SD-1785 PV(C2120 co1 41.4 60.0 D02 M18

204 |PVE Extruded pipe SD-1785 PV(C2120 co1 41.4 60,0 D03 M18

205 |pPVEC Extruded tube SD-2241 PVC2110 Cco1 41.4 60.0 D01 M15

206 |PVLC Extruded tube SD-2241 PVC2110 Cco1 41.4 60.0 D02 M15

207 |PVE Extruded tube SD-2241 PV(C2110 co1 41.4 60.0 D03 M15

208 |PVE Extruded tube SD-2241 PV(C2112 co1 41.4 60.0 D01 M16

209 |PVLC Extruded tube SD-2241 PVC2112 Cco1 41.4 60.0 D02 M16

210 |PVE Extruded tube SD-2241 PVC2112 co1 41.4 60.0 D03 M16

211 |PVE Extruded tube SD-2241 PVC2116 Co1 41.4 60.0 D01 M17

212 |PVE Extruded tube SD-2241 PVC2116 co1 41.4 60.0 D02 M17

213 |PVLC Extruded tube SD-2241 PVC2116 co1 41.4 60.0 D03 M17

214 |PVL Extruded tube SD-2241 PV(C2120 co1 41.4 60.0 D01 M18

215 |PVE Extruded tube SD-2241 P¥(C2120 co1 41.4 60.0 D02 M18

216 |PVE Extruded tube SD-2241 .PVC2120 co1 41.4 60.0 D03 M18

217 |PVLC Extruded pipe SD41785 PVC1120 Cco1 48.3 60.0 D01 M19

218 |pPVEC Extruded pipe Sb-1785 PVC1120 co1 48.3 60.0 D02 M19

219 |PVE Extruded pipe SD-1785 PVC1120 co1 48.3 60.0 D03 M19

220 |PVE Extruded\pipe SD-1785 PV(C1220 co1 48.3 60.0 D01 M19

221 |PV(C Extruded pipe SD-1785 PVC1220 Cco1 48.3 60.0 D02 M19

222 |PVL Extruded pipe SD-1785 PV(C1220 co1 48.3 60.0 D03 M19

223 |PVE Extruded pipe SD-2241 PVC1120 co1 48.3 60.0 D01 M19

224 |PVLC Extruded pipe SD-2241 PVC1120 Cco1 48.3 60.0 D02 M19

225 |PVE Extrudedpipe SB-224+—PVEH126 €6+ 483 66-6 BH3—M+S

226 |PVC Extruded pipe SD-2241 PVC1220 co1 48.3 60.0 D01 M19

227 |PVC Extruded pipe SD-2241 PVC1220 co1 48.3 60.0 D02 M19

228 |PVC Extruded pipe SD-2241 PVC1220 co1 483 60.0 D03 M19

229 |PVC Extruded pipe SF-1483 PVCO 1135 Cco1 48.3 54.4 D01 M20, M21
230 |PVC Extruded pipe SF-1483  PVCO 1135 co1 48.3 54.4 D02 M20, M21
231 |PVC Extruded pipe SF-1483  PVCO 1135 co1 483 54.4 D03  M20, M21
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Table 1-1-1M Maximum Allowable Stress Values, S, for Thermoplastic Materials (Cont’d)

Maximum Allowable Stress, MPa [Note (1)], for Material Temperature, °C, Not Exceeding

Line
No. 23 25 30 35 40 45 50 55 60 65 70 75 80 85 920 95

196 689 641 552 469 393 324 262 200 1.52
197 862 802 689 586 491 405 328 250 190
198 (172 16.0 138 11.7 9.83 810 6.55 5.00 3.79

199 883 821 7.06 6.00 503 415 335 256 194
200/ [ 11.0 10.3 883 7.50 6.29 518 419 320 243
201)|221 205 177 150 126 104 838 640 4.85

202| [ 11.0 10.3 883 7.50 6.29 518 419 3.20 243
203|138 128 11.0 938 786 648 524 4.00 3.03
204|276 256 221 188 157 13.0 10.5 8.00 6.07

205 552 513 441 375 314 259 210 160 1.21
206 689 641 552 4.69 393 324 262 200 1.52
207|138 128 11.0 938 786 648 524 4.00 3.03

208 689 641 552 469 393 324 262 200 152
209 862 802 689 586 491 405 328 250 190
210f|17.2 16.0 138 11.7 9.83 810 6.55 5.00 3.79

211 883 821 7.06 6.00 503 415 335 256 194
212| [ 11.0 10.3 883 7.50 6.29 518 419 3.200».243
213|221 205 17.7 150 126 104 838 640" 4.85

214| | 11.0 10.3 883 7.50 6.29 518 4.19- 320 243
215|138 128 11.0 9.38 7.86 6.48~\524 4.00 3.03
216 |27.6 256 221 188 157 13.0 ~10.5 8.00 6.07

217| | 11.0 10.3 883 7.50 629) 518 419 3.20 243
218/ |13.8 128 11.0 9.38, %86 648 524 4.00 3.03
219|276 25.6 221 188\.15.7 13.0 10.5 8.00 6.07

220/ [ 11.0 10.3 883\v ' 7.50 6.29 518 419 3.20 243
221|138 128 1.0 9.38 7.86 648 524 4.00 3.03
222|127.6 25.6.~22.1 188 157 13.0 10.5 8.00 6.07

223| | 11.05:310.3 883 7.50 6.29 518 419 3.20 243
224| |38/ 128 11.0 938 786 648 524 400 3.03

225 a7 o 29 4 100 PR PRoWAY 10 Qoo
Z

A
7.0 J.0 L TO.0 77 TOU TU T 00U 007

226 |11.0 10.3 883 7.50 629 518 419 3.20 243
227 | 138 128 11.0 9.38 7.86 648 524 4.00 3.03
228 |27.6 256 221 188 157 13.0 10.5 8.00 6.07

229 [ 11.0 103 883 7,50 629 518 419 3.20
230 | 13.8 128 11.0 9.38 7.86 648 524 4.00
231 |27.6 256 221 188 157 13.0 10.5 8.00
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Table 1-1-1M Maximum Allowable Stress Values, S, for Thermoplastic Materials (Cont’d)

Minimum Maximum
Yield Temperature

Line Nominal ASME Construction Strength, Limit, Design

No. | Composition Product Form Spec. No. Type/Grade Code Notes MPa °C Factor Notes
232 |PVC Extruded pipe SF-1483 PVCO 1135 co1 76.5 54.4 D01  M20, M22
233 |PVC Extruded pipe SF-1483 PVCO 1135 co1 76.5 54.4 D02  M20, M22
234 |PVC Extruded pipe SF-1483 PVCO 1135 Cco1 76.5 54.4 D03  MZ20, M22
235 |PVPF Extruded pipe SF-1673  PVDF 2020 44.8 93.3 D02 M23

236 |PVPF Extruded pipe SF-1673  PVDF 2020 44.8 93.3 D03  M23

237 |PVPF Extruded pipe SF-1673 PVDF 2025 53.0 93.3 D02 ¢ M2%

238 |PVPF Extruded pipe SF-1673  PVDF 2025 53.0 93.3 D037) M24
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Table 1-1-1M Maximum Allowable Stress Values, S, for Thermoplastic Materials (Cont’d)

Maximum Allowable Stress, MPa [Note (1)], for Material Temperature, °C, Not Exceeding

Line

No. 23 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95
232 [19.6 182 15.7 133 11.2 9.20 7.44 5.68

233 (245 228 196 166 140 115 9.30 7.10

234 149.0 455 392 333 279 23.0 186 14.2

235/ (138 135 127 119 111 104 9.66 897 830 7.65 7.02 641 582 524 468 4.13
236||27.6 269 253 237 222 208 193 179 166 153 141 128 116 105 9.35 826
237 (17.2 169 16.0 152 144 136 129 121 114 10.7 10.1 941 878 817 7.57 ©6.99
238|345 338 321 304 288 272 257 243 228 215 201 188 176 163 15.1 )14.0
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Table 1-1-1M Maximum Allowable Stress Values, S, for Thermoplastic Materials (Cont’d)

GENERAL NOTES:

(a) The stress values in this Table may be interpolated to determine values for intermediate temperatures. The values at intermediate tempera-
tures shall be rounded to the same number of decimal places as the value at the higher temperature between which values are being
interpolated. The rounding rule is: when the next digit beyond the last place to be retained is less than 5, retain unchanged the digit
in the last place retained; when the digit next beyond the last place to be retained is 5 or greater, increase by 1 the digit in the last
place retained.

(b) The following abbreviations are used: CPVC, chlorinated poly(vinyl chloride); PVC, poly(vinyl chloride); and PVDF, poly(vinylidene fluoride).

NOTE: (1)[™Muttipty MPa by 1000 o obtail RPa.

CONSTRU(TION CODE NOTE (ASME NM.1):
C01 Compg¢unding ingredients may vary between material manufacturers for the same grade of CPVC or PVC. While these differentingtediepts do
not imjpact the allowable stress values provided in this Table, they can influence the acceptability of the various joining methods allowed by
ASME NM.1. In addition to the material and joining requirements set forth in ASME NM.1, the joining method to be used.shall be approyed by
the piping component manufacturer.

DESIGN FACTOR NOTES (ASME NM.1):
D01 The allowable stress values are based on the hydrostatic design basis (HDB) as determined in accordanéewith ASTM D2837 multjplied
by a design factor (DF) of 0.40.
D02 The allowable stress values are based on the hydrostatic design basis (HDB) as determined in ascordance with ASTM D2837 multjplied
by a design factor (DF) of 0.50.
D03 The allowable stress values are based on the hydrostatic design basis (HDB) as determined|in accordance with ASTM D2837 multjplied
by a design factor (DF) of 1.0. These values are only to be used when the DF is incorporated in the construction code equations.
D04 The allowable stress values are based on the hydrostatic design basis (HDB) as identified in PPI TR-4 multiplied by a design factor (DF) of
0.p2.
D05 The allowable stress values are based on the hydrostatic design basis (HDB) as identified in PPI TR-4 multiplied by a design factor (PF) of
0.¢0.
D06 The allowable stress values are based on the hydrostatic design basis (HDBJ.as identified in PPI TR-4 multiplied by a design factor (PF) of
0.p0.
D07 The allowable stress values are based on the hydrostatic design basis{(HDB) as identified in PPI TR-4 multiplied by a design factor (PF) of
0.p3.
D08 The allowable stress values are based on the hydrostatic desighrbasis (HDB) as identified in PPI TR-4 multiplied by a design factor (PF) of
1.p. These values are only to be used when the DF is incorporated in the construction code equations.

MATERIALI NOTES — CHLORINATED POLY(VINYL CHLORIDE):
MO01 Mhterial shall have a
(a) minifmum impact resistance of 80.1 J/m of notch at.23°C in accordance with ASTM D256
(b) minimum modulus of elasticity in tension of 2482.MPa at 23°C in accordance with ASTM D638
(c) minimum deflection temperature under loadef 100°C at a load of 1.82 MPa in accordance with ASTM D648
(d) averfge extent of burning of under 25 min and an average time of burning of under 10 s in accordance with ASTM D635
(e) hydrpstatic design basis (HDB) of 4000Q psi at 23°C and 1000 psi at 82.2°C in accordance with ASTM D2837
(f) hydr¢static design stress (HDS) of 2000 psi at 23°C and 500 psi at 82.2°C in accordance with ASTM D2837
M02 Mhterial shall have a
(a) minimum impact resistance gf'80:1 J/m of notch at 23°C in accordance with ASTM D256
(b) minifnum modulus of elasticity“in tension of 2482 MPa at 23°C in accordance with ASTM D638
(c) minimum deflection temperature under load of 100°C at a load of 1.82 MPa in accordance with ASTM D648
(d) averpge extent of burning of under 25 mm and an average time of burning of under 10 s in accordance with ASTM D635
(e) hydrpstatic design ‘basis (HDB) of 4000 psi at 23°C and 1250 psi at 82.2°C in accordance with ASTM D2837
(f) hydr¢static design‘stress (HDS) of 2000 psi at 23°C and 625 psi at 82.2°C in accordance with ASTM D2837

MATERIALI NOTES-++ POLYAMIDE:
MO03 Mhpterial shall have a
(a) clas£ﬁcation of Group 03, Class 2, and Grade 3 in accordance with ASTM D4066.
(b) minimum elongation at break of Z00% in accordance with ASTM D638, using a 3.2 mm * 0.4 mm thick test specimen. The speed of testing shall be
50 mm/min *10% at 23°C + 2°C and 50% * 5% relative humidity.
(c) minimum flexural modulus of 900 MPa in accordance with ASTM D790, Procedure A using a 3.2 mm x 12.7 mm x 127 mm test specimen. The
testing shall be performed with a crosshead speed of 1.3 mm/min £50% at 23°C * 2°C and 50% * 5% relative humidity.
(d) minimum izod impact resistance of 55 J/m in accordance with ASTM D256, using a test specimen with a 12.7-mm depth, a 3.17-mm width, and a
notch radius of 0.25 mm.
(e) minimum deflection temperature of 40°C at 1.82 MPa in accordance with ASTM D648, using an unannealed test specimen 3.17 mm in width.
(f) hydrostatic design basis (HDB) of 2500 psi at 23°C, 1600 psi at 60°C, and 1250 psi at 82.2°C in accordance with ASTM D2837.
(g) hydrostatic design stress (HDS) of 1250 psi at 23°C, 800 psi at 60°C, and 625 psi at 82.2°C in accordance with ASTM D2837.
MO04 Material shall have a
(a) classification of Group 03, Class 2, and Grade 3 in accordance with ASTM D4066.
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Table 1-1-1M Maximum Allowable Stress Values, S, for Thermoplastic Materials (Cont’d)

MATERIAL NOTES — POLYAMIDE: (Cont’d):

(b) minimum elongation at break of 200% in accordance with ASTM D638, using a 3.2 mm * 0.4 mm thick test specimen. The speed of testing shall be
50 mm/min #10% at 23°C + 2°C and 50% * 5% relative humidity.

(c) minimum flexural modulus of 900 MPa in accordance with ASTM D790, Procedure A using a 3.2 mm x 12.7 mm x 127 mm test specimen. The
testing shall be performed with a crosshead speed of 1.3 mm/min +50% at 23°C # 2°C and 50% * 5% relative humidity.

(d) minimum izod impact resistance of 55 J/m in accordance with ASTM D256, using a test specimen with a 12.7-mm depth, a 3.17-mm width, and a
notch radius of 0.25 mm.

(e) minimum deflection temperature of 40°C at 1.82 MPa in accordance with ASTM D648, using an unannealed test specimen 3.17 mm in width.

(f) hydrostatic design basis (HDB) of 3150 psi at 23°C and 1600 psi at 82.2°C in accordance with ASTM D2837.

(g) hydrostatic design stress (HDS) of 1600 psi at 23°C and 800 psi at 82.2°C in accordance with ASTM D2837.

MATHRIAL NOTES — POLYETHYLENE:
MO5 |Material shall have a carbon black percentage of 2% to 3% in accordance with ASTM D4218 or ASTM D1603, natural with'UV sfabilizer, or
colored with UV stabilizer.
MO6 |Material shall have a
(a)|thermal stability of over 220°C in accordance with ASTM D3350
(b)| maximum brittleness temperature of -60°C in accordance with ASTM D746
(c) |minimum tensile elongation at break of 400% in accordance with ASTM D638, using a Type IV tensile bartaty50 mm/min at 23°C
(d)|slow crack growth resistance of over 500 h in accordance with ASTM F1473 at 2.4 MPa and 80°C in aif:
(e) |hydrostatic design basis (HDB) of 1250 psi at 23°C and 1000 psi at 60°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4
(f) Ihydrostatic design stress (HDS) of 800 psi at 23°C in accordance with ASTM D2837, PPI TR-3, and PP¥'TR-4
MO7 [Material shall have a
(a)|thermal stability of over 220°C in accordance with ASTM D3350
(b)| maximum brittleness temperature of -60°C in accordance with ASTM D746
(c) |minimum tensile elongation at break of 400% in accordance with ASTM D638, using a Type IV tensile bar at 50 mm/min at 23°C
(d)|slow crack growth resistance of over 500 h in accordance with ASTM F1473 at 2.4 MPa and 80°C in air
(e) |hydrostatic design basis (HDB) of 1250 psi at 23°C and 630 psi at 82.2°C in accofdance with ASTM D2837, PPI TR-3, and PPI [[R-4
(f) |hydrostatic design stress (HDS) of 800 psi at 23°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4
MO8 [Material shall have a carbon black percentage of 2% to 3% in accordance with ASTM D4218 or ASTM D1603, or colored with UY stabilizer.
MO9 |Material shall have a
(a)|thermal stability of over 220°C in accordance with ASTM D3350
(b)| maximum brittleness temperature of -60°C in accordance with ASTM D746
(c) |minimum tensile elongation at break of 400% in accordance with\ASTM D638, using a Type IV tensile bar at 50 mm/min at 23°C
(d)|slow crack growth resistance of over 100 h in accordance with;ASTM F1473 at 2.4 MPa and 80°C in air
(e) |hydrostatic design basis (HDB) of 1600 psi at 23°C and 800,psi’at 60°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4
(f) Ihydrostatic design stress (HDS) of 800 psi at 23°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4
M10 [Material shall have a
(a)|thermal stability of over 220°C in accordance with ’ASTM D3350
(b)| maximum brittleness temperature of -60°C in accerdance with ASTM D746
(c) |minimum tensile elongation at break of 400% in accordance with ASTM D638, using a Type IV tensile bar at 50 mm/min at 23°C
(d)|slow crack growth resistance of over 100 h in accordance with ASTM F1473 at 2.4 MPa and 80°C in air
(e) |hydrostatic design basis (HDB) of 1600 _psi at 23°C and 1000 psi at 60°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4
(f) |hydrostatic design stress (HDS) of 800vpsi at 23°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4
M11 |Material shall have a
(a)|thermal stability of over 220°C.in"accordance with ASTM D3350
(b)| maximum brittleness temperature of -60°C in accordance with ASTM D746
(c) |minimum tensile elongation _at break of 400% in accordance with ASTM D638, using a Type IV tensile bar at 50 mm/min at 23°C
(d)|slow crack growth resistance of over 500 h in accordance with ASTM F1473 at 2.4 MPa and 80°C in air
(e) |hydrostatic design basis (HDB) of 1600 psi at 23°C and 800 psi at 60°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4
(f) hydrostatic desigristress (HDS) of 1000 psi at 23°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4
M12 [Material shall have a
(a)|thermal stability of over 220°C in accordance with ASTM D3350
(b)| maximumnbrittleness temperature of -60°C in accordance with ASTM D746
(c) |minimun), tensile elongation at break of 400% in accordance with ASTM D638, using a Type IV tensile bar at 50 mm/min at 23°C
(d)|slow-cpack growth resistance of over 500 h in accordance with ASTM F1473 at 2.4 MPa and 80°C in air
(e) |hydrostatic design basis (HDB) of 1600 psi at 23°C and 1000 psi at 60°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4
(f) Mydrostatic design Stress (HDS) of 1000 psi at 23°C I accordance with ASTM D2837, PPT TR-3, and PPT TR%
M13 Material shall have a
(a) thermal stability of over 220°C in accordance with ASTM D3350
(b) maximum brittleness temperature of -60°C in accordance with ASTM D746
(c) minimum tensile elongation at break of 400% in accordance with ASTM D638, using a Type IV tensile bar at 50 mm/min at 23°C
(d) slow crack growth resistance of over 500 h in accordance with ASTM F1473 at 2.4 MPa and 80°C in air
(e) hydrostatic design basis (HDB) of 1600 psi at 23°C and 800 psi at 82.2°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4
(f) hydrostatic design stress (HDS) of 1000 psi at 23°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4
M14 Material shall have a carbon black percentage of 2% to 3% in accordance with ASTM D4218 or ASTM D1603.

MATERIAL NOTES — POLY(VINYL CHLORIDE):
M15 Material shall have a
(a) minimum impact resistance of 266.9 J/m of notch at 23°C in accordance with ASTM D256
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Table 1-1-1M Maximum Allowable Stress Values, S, for Thermoplastic Materials (Cont’d)

MATERIAL NOTES — POLY(VINYL CHLORIDE): (Cont’d):
(b) minimum modulus of elasticity in tension of 2206 MPa at 23°C in accordance with ASTM D638
(c) minimum deflection temperature under load of 60°C at a load of 1.82 MPa in accordance with ASTM D648
(d) average extent of burning of under 25 mm and an average time of burning of under 10 s in accordance with ASTM D635
(e) hydrostatic design basis (HDB) of 2000 psi at 23°C in accordance with ASTM D2837
(f) hydrostatic design stress (HDS) of 1000 psi at 23°C in accordance with ASTM D2837
M16 Material shall have a
(a) minimum impact resistance of 266.9 J/m of notch at 23°C in accordance with ASTM D256
(b) minimum modulus of elasticity in tension of 2206 MPa at 23°C in accordance with ASTM D638
(c) minimum deflection temperature under load of 60°C at a load of 1.82 MPa in accordance with ASTM D648

(d) averpge extent of burning of under 25 mm and an average time of burning of under 10 s in accordance with ASTM D635
(e) hydrpstatic design basis (HDB) of 2500 psi at 23°C in accordance with ASTM D2837
(f) hydr¢static design stress (HDS) of 1250 psi at 23°C in accordance with ASTM D2837
M17 Mhpterial shall have a
(a) minifmum impact resistance of 266.9 J/m of notch at 23°C in accordance with ASTM D256
(b) minifnum modulus of elasticity in tension of 2206 MPa at 23°C in accordance with ASTM D638
(c) minimum deflection temperature under load of 60°C at a load of 1.82 MPa in accordance with ASTM D648
(d) averpge extent of burning of under 25 mm and an average time of burning of under 10 s in accordance with ASTM D635
(e) hydrpstatic design basis (HDB) of 3200 psi at 23°C in accordance with ASTM D2837
(f) hydr¢static design stress (HDS) of 1600 psi at 23°C in accordance with ASTM D2837
M18 Mhterial shall have a
(a) minimum impact resistance of 266.9 J/m of notch at 23°C in accordance with ASTM D256
(b) minimum modulus of elasticity in tension of 2206 MPa at 23°C in accordance with ASTM D638
(c) minijnum deflection temperature under load of 60°C at a load of 1.82 MPa in accordance with. ASTM D648
(d) averpge extent of burning of under 25 mm and an average time of burning of under 10 s in aeeordance with ASTM D635
(e) hydrpstatic design basis (HDB) of 4000 psi at 23°C in accordance with ASTM D2837
(f) hydr¢static design stress (HDS) of 2000 psi at 23°C in accordance with ASTM D2837
M19 Mhpterial shall have a
(a) minimum impact resistance of 34.7 J/m of notch at 23°C in accordance with ASTM\D256
(b) minifnum modulus of elasticity in tension of 2758 MPa at 23°C in accordance with ASTM D638
(c) minijnum deflection temperature under load of 70°C at a load of 1.82 MPa_itr accordance with ASTM D648
(d) averpge extent of burning of under 25 mm and an average time of burning, of under 10 s in accordance with ASTM D635
(e) hydrpstatic design basis (HDB) of 4000 psi at 23°C in accordance with’ASTM D2837
(f) hydr¢static design stress (HDS) of 2000 psi at 23°C in accordance with* ASTM D2837
M20 Mhterial shall have a
(a) minimum impact resistance of 266.9 J/m of notch at 23°C in @accordance with ASTM D256
(b) minimum modulus of elasticity in tension of 2206 MPa at 23°C in accordance with ASTM D638
(c) minijnum deflection temperature under load of 60°C ata‘load of 1.82 MPa in accordance with ASTM D648
(d) averpge extent of burning of under 25 mm and an avérage time of burning of under 10 s in accordance with ASTM D635
(e) hydrpstatic design basis (HDB) of 7100 psi at 23°C,in' accordance with ASTM D2837
(f) hydr¢static design stress (HDS) of 3550 psi at, 23°C in accordance with ASTM D2837
M21 Allowable stress values apply to the uneriented directions only.
M22 Allowable stress values apply to the oriernted direction only.

POLY(VINYLIDENE FLUORIDE):
M23 Mhpterial shall have a
(a) clasdification of Type I in accordance with ASME SD-3222
(b) minifmum impact resistance,of 80.0 J/m of notch at 23°C in accordance with ASTM D256
(c) minimum flexural modulus-of*1.38 GPa at 23°C in accordance with ASTM D790, using Method I

(d) minifnum tensile elongation at break of 10% in accordance with ASTM D638, using a Type I tensile bar at 51 mm/min at 23°C

(e) hydrpstatic design basis (HDB) of 4000 psi at 23°C and 1250 psi at 93.3°C in accordance with ASTM D2837

(f) hydr¢static designzstress (HDS) of 2000 psi at 23°C and 625 psi at 93.3°C in accordance with ASTM D2837
M24 Mhterial shall’ have a

(a) clasdification~of*Type II in accordance with ASME SD-3222

(b) minimum-flexural modulus of 1.38 GPa at 23°C in accordance with ASTM D790, using Method I

(c) minijnupi-tensile elongation at break of 10% in accordance with ASTM D638, using a Type I tensile bar at 51 mm/min at 23°C

(d) hydrostatic design basis (HDBJ of 5000 psi at 23°C and 1250 psi at 120°C in accordance with ASTM DZ837
(e) hydrostatic design stress (HDS) of 2500 psi at 23°C and 625 psi at 120°C in accordance with ASTM D2837
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Table 1-1-2M Maximum Allowable Compression Stress Values, Scomp, for Thermoplastic

Materials
Minimum Maximum
Yield Temperature
Line Nominal ASME Construction Strength, Limit,

No. Composition Product Form Spec. No. Type/Grade  Code Notes MPa °C Notes

1 |CPVC Extruded pipe SD-2846 CPVC 4120-05 co1 48.3 93.3 MO1

2 |CPVC Extruded pipe SD-2846 CPVC 4120-06 co1 48.3 93.3 M02

3 |CPVC Extruded pipe SF-441 CPVC 4120-05 co1 48.3 93.3 MO1

4 |CP)C Extruded pipe SF-441 CPVC 4120-06 co1 48.3 93.3 MO02

5 |[CPMC Extruded pipe SF-442 CPVC 4120-05 co1 48.3 93.3 MO1,

6 |CPyC Extruded pipe SF-442 CPVC 4120-06 Cco1 48.3 93.3 MO02

7 |Polyamide Extruded pipe SF-2945 PA 32312 48.0 8212 MO03

8 |Polyamide Extruded pipe SF-2945 PA 32316 48.0 82.2 MO04

9 |Polyethylene Extruded pipe SD-2239 PE2708 179 60.0 MO05, M06
10 |Polyethylene Extruded pipe SD-2239 PE2708 179 82.2 MO05, M07
11 |Polyethylene Extruded pipe SD-2513 PE2708 179 60.0 Mo06, M08
12 |Polyethylene Extruded pipe SD-2513 PE2708 17.9 82.2 MO07, M08
13 |Polyethylene Extruded tube SD-2737 PE2708 179 60.0 MO05, M06
14 |Polyethylene Extruded tube SD-2737 PE2708 17.9 82.2 MO05, M07
15 |Polyethylene Extruded pipe SD-3035 PE2708 17.9 60.0 MO05, M06
16 |Polyethylene Extruded pipe SD-3035 PE2708 17.9 82.2 MO05, M07
17 |Polyethylene Extruded pipe SF-714 PE2708 179 60.0 MO06, M08
18 |Polyethylene Extruded pipe SF-714 PE2708 179 82.2 MO07, M08
19 |Polyethylene Extruded pipe SD-2239 PE3608 20.7 60.0 MO05, M09
20 |Polyethylene Extruded pipe SD-2239 PE3608 20.7 60.0 MO05, M10
21 |Polyethylene Extruded pipe SD-2513 PE4710 20.7 60.0 M08, M11
22 |Polyethylene Extruded pipe SD-2513 PE4710 20.7 60.0 M08, M12
23 |Polyethylene Extruded pipe SD-2513 PE4710 20.7 82.2 M08, M13
24 |Polyethylene Extruded tube SD=2%37 PE3608 20.7 60.0 MO5, M09
25 [Polyethylene Extruded tube SDs2737 PE3608 20.7 60.0 MO05, M10
26 |Polyethylene Extruded tube SD-2737 PE4608 20.7 60.0 MO05, M10
27 |Polyethylene Extruded pipe SD-2737 PE4710 20.7 60.0 MO05, M11
28 |Polyethylene Extruded pipe SD-2737 PE4710 20.7 60.0 MO5, M12
29 |[Polyethylene Extruded pipe SD-2737 PE4710 20.7 82.2 MO05, M13
30 |Polyethylene Extruded pipe SD-3035 PE3608 20.7 60.0 MO05, M09
31 |Polyethylene Extruded pipe SD-3035 PE3608 20.7 60.0 MO05, M10
32 |Polyethylene Extruded pipe SD-3035 PE4608 20.7 60.0 MO05, M10
33 |Polyethylene Extruded pipe SD-3035 PE4710 20.7 60.0 MO05, M11
34 |Polyethylene Extruded pipe SD-3035 PE4710 20.7 60.0 MO05, M12
35 |[Polyethylene Extruded pipe SD-3035 PE4710 20.7 82.2 MO05, M13
36 |Polyethylene Extruded pipe SF-714 PE3608 20.7 60.0 M08, M09
37 |Polyethylene Extruded pipe SF-714 PE3608 20.7 60.0 M08, M10
38 |[Polyethylene Extruded pipe SF-714 PE4608 20.7 60.0 M08, M10
39 |(Polyethylene Extruded pipe SF-714 PE4710 20.7 60.0 M08, M11
40 |[Polyethylene Extruded pipe SF-714 PE4710 20.7 60.0 M08, M12
41 |Polyethylene Extruded pipe SF-714 PE4710 20.7 82.2 M08, M13
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Table 1-1-2M Maximum Allowable Compression Stress Values, Scomp, for Thermoplastic
Materials

ASME NM.3.3-2018

Maximum Allowable Compression Stress, MPa [Note (1)], for Material Temperature, °C, Not Exceeding

Line

No. 23 25 30 35 40 45 50 55 60 65 70 75 80 85 920 95
1 17.2 16.7 155 142 130 119 108 9.67 862 760 661 565 472 381 292 2.07
2 17.2 168 156 145 134 123 113 103 934 840 750 6.62 576 493 412 333
3 17.2 16,7 155 142 130 119 108 9.67 862 760 661 565 472 381 292 207
4 17.2 168 156 145 134 123 113 103 934 840 750 662 576 493 412 333
5 17.2 167 155 142 130 119 108 9.67 862 760 6.61 565 472 381L'N\292 2.07
6 17.2 168 156 145 134 123 113 103 934 840 750 6.62 576 493~ 412 3.33
7 10.8 10.5 997 941 888 836 786 737 689 654 619 586 553521

8 13.6 133 127 120 114 108 10.2 9.67 912 860 808 759 A0 6.64

9 5.52 545 529 513 498 483 469 455 442 ..

10 5.52 541 514 488 463 438 415 392 370 348 3.27 307 287

11 5.52 545 529 513 498 483 4.69 455 442

12 5.52 541 514 488 463 438 415 392 370 348 ¢3.27 3.07 287

13 5.52 545 529 513 498 483 469 455 442

14 5.52 541 514 488 463 438 415 392 3.70,848 327 3.07 287

15 5.52 545 529 513 498 483 4.69 455 442

16 5.52 541 514 488 4.63 438 415 392 370 348 327 3.07 287

17 5.52 545 529 513 498 483 4.69 455(/442 ..

18 5.52 541 514 488 463 438 415 392 370 348 327 3.07 287

19 6.90 6.69 618 569 521 475 43Q0< 3.87 345

20 6.90 6.74 636 599 564 529 495 463 431

21 7.93 769 711 654 599 546 “~495 445 397

22 7.93 775 731 689 648 608 569 532 496 ..

23 7.93 7.77 738 7.00 6.64_ )628 594 561 529 497 467 438 4.09

24 6.90 6.69 6.18 5.69 «.521 475 430 387 345

25 6.90 6.74 636 599 ) 564 529 495 463 431

26 6.90 6.74 636 ..599 564 529 495 463 431

27 7.93 7.69 7.0A~~6.54 599 546 495 445 397

28 7.93 7.75 31" 689 648 6.08 569 532 496 ..

29 7.93 7.77-\738 7.00 6.64 628 594 561 529 497 467 438 4.09

30 6.90 6.69 618 569 521 475 430 387 345

31 6.90 6.74 636 599 564 529 495 463 431

32 6.90 6.74 636 599 564 529 495 463 431

33 793 769 711 654 599 546 495 445 397

34 7.93 775 731 689 648 6.08 569 532 496 ..

35 7.93 777 738 7.00 6.64 628 594 561 529 497 467 438 4.09

36 6.90 6.69 618 569 521 475 430 387 345

37 6.90 674 636 599 564 529 495 463 431

38 6.90 674 636 599 564 529 495 463 431

39 7.93 769 711 654 599 546 495 445 397

40 7.93 775 731 689 648 6.08 569 532 496 ..

41 7.93 777 738 7.00 6.64 628 594 561 529 497 467 438 4.09
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Table 1-1-2M Maximum Allowable Compression Stress Values, Scomp, for Thermoplastic
Materials (Cont’d)

Minimum Maximum
Yield Temperature
Line Nominal ASME Construction Strength, Limit,
No. Composition Product Form Spec. No. Type/Grade  Code Notes MPa °C Notes
42 |Polyethylene Extruded pipe SF-2619 PE3608 20.7 60.0 M09, M14
43 |Polyethylene Extruded pipe SF-2619 PE3608 20.7 60.0 M10, M14
44 |Polyethylene Extruded pipe SF-2619 PE4710 20.7 60.0 M11, M14
45 |Polyethylene Extruded pipe SF-2619 PE4710 20.7 60.0 M12;,M14
46 |Polyethylene Extruded pipe SF-2619 PE4710 20.7 82.2 M13,"M14
47 |Polyethylene Extruded pipe SD-2239 PE4608 20.7 60.0 MO05, M10
48 |Polyethylene Extruded pipe SD-2239 PE4710 20.7 60.0 MO05, M11
49 |Polyethylene Extruded pipe SD-2239 PE4710 20.7 60.0 MO05, M12
50 |Polyethylene Extruded pipe SD-2239 PE4710 20.7 82.2 MO05, M13
51 |PV[C Extruded pipe SD-1785 PVC2110 co1 414 60.0 M15
52 |PVLC Extruded pipe SD-1785 pvC2112 co1 414 60.0 M16
53 |PVLC Extruded pipe SD-1785 PVC2116 co1 41.4 60.0 M17
54 |PVLC Extruded pipe SD-1785 PVC2120 Co1 41.4 60.0 M18
55 |PV[C Extruded tube SD-2241 PVC2110 €01 41.4 60.0 M15
56 |PVLC Extruded tube SD-2241 pPvC2112 C01 41.4 60.0 M16
57 |PVC Extruded tube SD-2241 PVC2116 co1 41.4 60.0 M17
58 |PVLC Extruded tube SD-2241 PVC2120 co1 41.4 60.0 M18
59 |PVLC Extruded pipe SD-1785 PVC1120 co1 48.3 60.0 M19
60 |PVLC Extruded pipe SD-1785 RVC1220 co1 48.3 60.0 M19
61 |PVLC Extruded pipe SD-2241 PVC1120 co1 48.3 60.0 M19
62 |[PVLC Extruded pipe SD-2241 PVC1220 Cco1 48.3 60.0 M19
63 |PVLC Extruded pipe SF-1483 PVCO 1135 Co1 48.3 54.4 M20, M21
64 |PVC Extruded pipe SF-1483 PVCO 1135 co1 76.5 54.4 M20, M22
65 |PVPF Extruded pipe SF-1673 PVDF 2020 44.8 93.3 M23
66 |PVPF Extruded pipe SF-1673 PVDF 2025 53.0 93.3 M24

90


https://asmenormdoc.com/api2/?name=ASME NM.3.3 2018.pdf

Table 1-1-2M Maximum Allowable Compression Stress Values, Scomp, for Thermoplastic
Materials (Cont’d)

ASME NM.3.3-2018

Maximum Allowable Compression Stress, MPa [Note (1)], for Material Temperature, °C, Not Exceeding

Line
No. 23 25 30 35 40 45 50 55 60 65 70 75 80 85 920 95
42 6.90 6.69 618 569 521 475 430 387 345
43 6.90 674 636 599 564 529 495 463 431
44 7.93 769 711 654 599 546 495 445 397
45 7.93 775 731 689 648 6.08 569 532 496
46 7.93 7.77 738 7.00 6.64 628 594 561 529 497 467 438 4.09
47 6.90 6.74 636 599 564 529 495 463 431
48 7.93 769 711 654 599 546 495 445 397
49 7.93 775 731 689 648 6.08 569 532 496 ..
50 7.93 777 738 7.00 6.64 628 594 561 529 497 4.67 438\ 4.09
51 8.62 8.02 689 586 491 405 328 250 190
52 10.8 10.0 862 733 614 506 409 312 237
53 13.8 128 11.0 938 786 648 524 400 3.03
54 17.2 16.0 138 117 983 810 6,55 500 379
55 8.62 8.02 689 586 491 405 328 250 1.90
56 10.8 10.0 862 733 614 506 4.09 312 237
57 13.8 128 11.0 938 786 648 524 400D 3.03
58 17.2 160 138 117 983 810 6,55 500 379
59 17.2 16.0 138 117 9.83 810 655 5.00 3.79
60 17.2 16.0 138 117 9.83 810%.6.55 500 3.79
61 17.2 160 138 117 983 810~ 6,55 500 379
62 17.2 16.0 138 117 9.83,~%\810 6,55 500 3.79
63 17.2 16.0 138 117 9.83 7810 6.55 5.00
64 30.6 285 245 208 174 144 116 8.87
65 17.2 168 158 148/ 139 130 121 112 104 9.57 878 801 727 655 584 5.16
66 21.6 211 20.0~N\190 180 170 161 152 143 134 126 118 11.0 10.2 946 8.74
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Table 1-1-2M Maximum Allowable Compression Stress Values, Scomp, for Thermoplastic
Materials (Cont’d)

GENERAL NOTES:
(a) The stress values in this Table may be interpolated to determine values for intermediate temperatures. The values at intermediate tempera-
tures shall be rounded to the same number of decimal places as the value at the higher temperature between which values are being
interpolated. The rounding rule is: when the next digit beyond the last place to be retained is less than 5, retain unchanged the digit
in the last place retained; when the digit next beyond the last place to be retained is 5 or greater, increase by 1 the digit in the last
place retained.

(b) Thefo

lowing abbreviations are used: CPVC, chlorinated poly(vinyl chloride): PVC, poly(vinyl chloride): and PVDF. poly(vinyvlidene flug

ride).

NOTE: (1)

CONSTRU

C01 Comp
not im|
ASME
the pi

MATERIAL
MO01 M
(a) mini|
(b) mini
(c) mini}
(d) aver;
(e) hydr
(f) hydr
MO02 M
(a) minj
(b) mini
(c) mini
(d) aver;
(e) hydr
(f) hydr

MATERIAL
MO03 M

(a) clasdification of Group 03, Class 2, and Grade 3 in accordance with ASTM D4066.

(b) mini
50 mm/mi
(c) mini
testing sha
(d) mini
notch radi
(e) mini
(f) hydr
(9) hyd
MO04 M

(a) clasdification of Group 03,"Class 2, and Grade 3 in accordance with ASTM D4066.

(b) mini
50 mm/mi

(c) minijnum flexupal' modulus of 900 MPa in accordance with ASTM D790, Procedure A using a 3.2 mm x 12.7 mm x 127 mm test specime
testing shall be performéd with a crosshead speed of 1.3 mm/min +50% at 23°C * 2°C and 50% * 5% relative humidity.

(d) mini
notch radi
(e) mini

Multiply MPa by 1000 to obtain kPa.
TION CODE NOTE (ASME NM.1):

pact the allowable stress values provided in this Table, they can influence the acceptability of the various joining;methods allow
NM.1. In addition to the material and joining requirements set forth in ASME NM.1, the joining method to be used shall be approy
ing component manufacturer.

NOTES — CHLORINATED POLY(VINYL CHLORIDE):

hterial shall have a

mum impact resistance of 80.1 J/m of notch at 23°C in accordance with ASTM D256

mum modulus of elasticity in tension of 2482 MPa at 23°C in accordance with ASTM D638

mum deflection temperature under load of 100°C at a load of 1.82 MPa in accordance with)ASTM D648

ge extent of burning of under 25 mm and an average time of burning of under 10 sin accordance with ASTM D635
bstatic design basis (HDB) of 4000 psi at 23°C and 1,000 psi at 82.2°C in accordance with ASTM D2837

static design stress (HDS) of 2000 psi at 23°C and 500 psi at 82.2°C in accorddnce with ASTM D2837

hterial shall have a

mum impact resistance of 80.1 J/m of notch at 23°C in accordance with ASTM D256

mum modulus of elasticity in tension of 2482 MPa at 23°C in accordance, with ASTM D638

num deflection temperature under load of 100°C at a load of 1.82 MPa\in accordance with ASTM D648

ge extent of burning of under 25 mm and an average time of burning of under 10 s in accordance with ASTM D635
bstatic design basis (HDB) of 4000 psi at 23°C and 1250 psi at 82,2°C in accordance with ASTM D2837

static design stress (HDS) of 2000 psi at 23°C and 625 psi at,82.2°C in accordance with ASTM D2837

NOTES — POLYAMIDE:
hterial shall have a

mum elongation at break of 200% in accordance withhASTM D638, using a 3.2 mm # 0.4 mm thick test specimen. The speed of testing s
h £10% at 23°C + 2°C and 50% * 5% relativeshumidity.

mum flexural modulus of 900 MPa in accordance with ASTM D790, Procedure A using a 3.2 mm x 12.7 mm x 127 mm test specime
I be performed with a crosshead speedief 1.3 mm/min +50% at 23°C + 2°C and 50% * 5% relative humidity.

mum izod impact resistance of 55 J/m(in dccordance with ASTM D256, using a test specimen with a 12.7-mm depth, a 3.17-mm width,
s of 0.25 mm.

um deflection temperature of40°C at 1.82 MPa in accordance with ASTM D648, using an unannealed test specimen 3.17 mm in
static design basis (HDB) of2500 psi at 23°C, 1600 psi at 60°C, and 1250 psi at 82.2°C in accordance with ASTM D2837.
pstatic design stress (HDS), of"1250 psi at 23°C, 800 psi at 60°C, and 625 psi at 82.2°C in accordance with ASTM D2837.
hterial shall have a

mum elongation atbreak of 200% in accordance with ASTM D638, using a 3.2 mm # 0.4 mm thick test specimen. The speed of testing sl

h +10% at 23°C\+.2°C and 50% * 5% relative humidity.

mum.izodimpact resistance of 55 J/m in accordance with ASTM D256, using a test specimen with a 12.7-mm depth, a 3.17-mm width,
s of 0.25 mm.

unding ingredients may vary between material manufacturers for the same grade of CPVC or PVC. While these different ingredients do

ed by
ed by

allbe
. The
and a

idth.

allbe
. The

and a

um deflection temperature of 40°C at 1.82 MPa in accordance with ASTM D648, using an unannealed test specimen 3.17 mm in

idth.

(f) hydrostatic design basis (HDB) of 3150 psi at 23°C and 1600 psi at 82.2°C in accordance with ASTM D2837.
(g) hydrostatic design stress (HDS) of 1600 psi at 23°C and 800 psi at 82.2°C in accordance with ASTM D2837.

MATERIAL NOTES — POLYETHYLENE:
MO5 Material shall have a carbon black percentage of 2% to 3% in accordance with ASTM D4218 or ASTM D1603, natural with UV stabilizer, or
colored with UV stabilizer.
MO06 Material shall have a
(a) thermal stability of over 220°C in accordance with ASTM D3350
(b) maximum brittleness temperature of -60°C in accordance with ASTM D746
(c) minimum tensile elongation at break of 400% in accordance with ASTM D638, using a Type IV tensile bar at 50 mm/min at 23°C
(d) slow crack growth resistance of over 500 h in accordance with ASTM F1473 at 2.4 MPa and 80°C in air
(e) hydrostatic design basis (HDB) of 1250 psi at 23°C and 1000 psi at 60°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4
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Table 1-1-2M Maximum Allowable Compression Stress Values, Scomp, for Thermoplastic
Materials (Cont’d)

MATERIAL NOTES — POLYETHYLENE: (Cont'd):

0
Mo7
(a)
(b)

a hydrostatic design stress (HDS) of 800 psi at 23°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4
Material shall have a

thermal stability of over 220°C in accordance with ASTM D3350

maximum brittleness temperature of -60°C in accordance with ASTM D746

(c) minimum tensile elongation at break of 400% in accordance with ASTM D638, using a Type IV tensile bar at 50 mm/min at 23°C

(d)
(@)
0]

M08

M09
(@)
(b)
©
(d)
(e)
1)

M10
(@)
(b)
(©
()
(@)
0]

M11
(@)
(b)
©
(d)
(e)
0]

M12
(@)
(b)
(©
(d)
(@)
0]

M13
(@)
(b)
©
(d)
(e)
0]

M14

MATH

M15
(@)
(b)
(9
(@)
(e)
0

slow crack growth resistance of over 500 h in accordance with ASTM F1473 at 2.4 MPa and 80°C in air

hydrostatic design basis (HDB) of 1250 psi at 23°C and 630 psi at 82.2°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4

hydrostatic design stress (HDS) of 800 psi at 23°C in accordance with ASTM D2837, PPI TR-3. and PPl TR-4

Material shall have a carbon black percentage of 2% to 3% in accordance with ASTM D4218 or ASTM D1603, or colored withrU\
Material shall have a

thermal stability of over 220°C in accordance with ASTM D3350

maximum brittleness temperature of —-60°C in accordance with ASTM D746

minimum tensile elongation at break of 400% in accordance with ASTM D638, using a Type IV tensile bar at 50 mm/min at 2
slow crack growth resistance of over 100 h in accordance with ASTM F1473 at 2.4 MPa and 80°C in air

hydrostatic design basis (HDB) of 1600 psi at 23°C and 800 psi at 60°C in accordance with ASTM D2837, PPNI'R-3, and PPI T
hydrostatic design stress (HDS) of 800 psi at 23°C in accordance with ASTM D2837, PPI TR-3, and PPI TR«4

Material shall have a

thermal stability of over 200°F in accordance with ASTM D3350

maximum brittleness temperature of -60°C in accordance with ASTM D746

minimum tensile elongation at break of 400% in accordance with ASTM D638, using a Type lV tensile bar at 50 mm/min at 2
slow crack growth resistance of over 100 h in accordance with ASTM F1473 at 2.4 MPa and'80°C in air

hydrostatic design stress (HDS) of 800 psi at 23°C in accordance with ASTM D2837,#PI TR-3, and PPI TR-4

Material shall have a

thermal stability of over 220°C in accordance with ASTM D3350

maximum brittleness temperature of —60°C in accordance with ASTM D746

minimum tensile elongation at break of 400% in accordance with ASTM D638, using a Type IV tensile bar at 50 mm/min at 2
slow crack growth resistance of over 500 h in accordance with ASTM F1473 at 2.4 MPa and 80°C in air

hydrostatic design basis (HDB) of 1600 psi at 23°C and 800 psi at 60°C-in accordance with ASTM D2837, PPI TR-3, and PPI T
hydrostatic design stress (HDS) of 1000 psi at 23°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4

Material shall have a

thermal stability of over 220°C in accordance with ASTM D3350

maximum brittleness temperature of -60°C in accordance ‘with ASTM D746

minimum tensile elongation at break of 400% in accoxdance with ASTM D638, using a Type IV tensile bar at 50 mm/min at 2
slow crack growth resistance of over 500 h in accordance with ASTM F1473 at 2.4 MPa and 80°C in air

hydrostatic design stress (HDS) of 1000 psi at"239€ in accordance with ASTM D2837, PPI TR-3, and PPI TR-4

Material shall have a

thermal stability of over 220°C in accordance with ASTM D3350

maximum brittleness temperature of-=602C in accordance with ASTM D746

minimum tensile elongation at break of 400% in accordance with ASTM D638, using a Type IV tensile bar at 50 mm/min at 2
slow crack growth resistance of oyer 500 h in accordance with ASTM F1473 at 2.4 MPa and 80°C in air

hydrostatic design basis (HDB) of*1600 psi at 23°C and 800 psi at 82.2°C in accordance with ASTM D2837, PPI TR-3, and PPI
hydrostatic design stress (HDS) of 1000 psi at 23°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4

Material shall have a cdrbon black percentage of 2% to 3% in accordance with ASTM D4218 or ASTM D1603.

RIAL NOTES — POLY(VINYL CHLORIDE):
Material shallxhave a
minimum impact.resistance of 266.9 J/m of notch at 23°C in accordance with ASTM D256
minimum, moedulus of elasticity in tension of 2206 MPa at 23°C in accordance with ASTM D638
minimum, deflection temperature under load of 60°C at a load of 1.82 MPa in accordance with ASTM D648
average extent of burning of under 25 mm and an average time of burning of under 10 s in accordance with ASTM D635
hydrostatic design basis (HDB) of 2000 psi at 23°C in accordance with ASTM D2837
hydrostatic design stress (HDS) of 1000 psi at 23°C in accordance with ASTM D2837

hydrostatic design basis (HDB) of 1600 psi at 23°C and 1000 psi at 60°C in accordance with ASTM D2837, PPI TR-3, and PPI T

hydrostatic design basis (HDB) of 1600 psi at 23°C and 1000 psi at 60°C in accordance with ASTM D2837, PPI TR-3, and PPI T

[ stabilizer.

R-4

R-4

'R-4

M16
(@)
(b)
(©
(d)
(e)
0]

M17
(@)
(b)
©
(d)

Material shall have a
minimum impact resistance of 226.9 J/m of notch at 23°C in accordance with ASTM D256
minimum modulus of elasticity in tension of 2206 MPa at 23°C in accordance with ASTM D638
minimum deflection temperature under load of 60°C at a load of 1.82 MPa in accordance with ASTM D648
average extent of burning of under 25 mm and an average time of burning of under 10 s in accordance with ASTM D635
hydrostatic design basis (HDB) of 2500 psi at 23°C in accordance with ASTM D2837
hydrostatic design stress (HDS) of 1250 psi at 23°C in accordance with ASTM D2837
Material shall have a
minimum impact resistance of 266.9 J/m of notch at 23°C in accordance with ASTM D256
minimum modulus of elasticity in tension of 2206 MPa at 23°C in accordance with ASTM D638
minimum deflection temperature under load of 60°C at a load of 1.82 MPa in accordance with ASTM D648
average extent of burning of under 25 mm and an average time of burning of under 10 s in accordance with ASTM D635
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Table 1-1-2M Maximum Allowable Compression Stress Values, Scomp, for Thermoplastic
Materials (Cont’d)

MATERIAL NOTES — POLY(VINYL CHLORIDE): (Cont’d):
(e) hydrostatic design basis (HDB) of 3200 psi at 23°C in accordance with ASTM D2837

(f) hydr

ostatic design stress (HDS) of 1600 psi at 23°C in accordance with ASTM D2837

M18 Material shall have a
(a) minimum impact resistance of 266.9 J/m of notch at 23°C in accordance with ASTM D256
(b) minimum modulus of elasticity in tension of 2206 MPa at 23°C in accordance with ASTM D638

(c) mini

mum deflection temperature under load of 60°C at a load of 1.82 MPa in accordance with ASTM D648

(d) average extent of burning of under 25 mm and an average time of burning of under 10 s in accordance with ASTM D635
(e) hydrgostatic design basis (HDB) of 4000 psj at 23°C in accordance with ASTM D2837

(f) hydr

static design stress (HDS) of 2000 psi at 23°C in accordance with ASTM D2837

M19 Mhterial shall have a
(a) minifnum impact resistance of 34.7 J/m of notch at 23°C in accordance with ASTM D256
(b) minimum modulus of elasticity in tension of 2758 MPa at 23°C in accordance with ASTM D638

(c) mini

num deflection temperature under load of 70°C at a load of 1.82 MPa in accordance with ASTM D648

(d) averfge extent of burning of under 25 mm and an average time of burning of under 10 s in accordance with ASTM‘D635
(e) hydrpstatic design basis (HDB) of 4000 psi at 23°C in accordance with ASTM D2837

(f) hydr

static design stress (HDS) of 2000 psi at 23°C in accordance with ASTM D2837

M20 Mpterial shall have a
(a) minimum impact resistance of 266.9 J/m of notch at 23°C in accordance with ASTM D256
(b) minifnum modulus of elasticity in tension of 2206 MPa at 23°C in accordance with ASTM D638

(c) mini

fum deflection temperature under load of 60°C at a load of 1.82 MPa in accordance with ASTM D648

(d) averpge extent of burning of under 25 mm and an average time of burning of under 10 s in accordance with ASTM D635
(e) hydrpstatic design basis (HDB) of 7100 psi at 23°C in accordance with ASTM D2837

(f) hydr
M21 A
M22 A

static design stress (HDS) of 3550 psi at 23°C in accordance with ASTM D2837
owable stress values apply to the unoriented directions only.
owable stress values apply to the oriented direction only.

MATERIALI NOTES — POLY(VINYLIDENE FLUORIDE):
M23 Mhterial shall have a
(a) clasdification of Type I in accordance with ASME SD-3222
(b) minimum impact resistance of 80.0 J/m of notch at 23°C in accordance with'ASTM D256

(c) mini

um flexural modulus of 1.38 GPa at 23°C in accordance with ASTM D790, using Method I

(d) mininum tensile elongation at break of 10% in accordance with ASTM D638, using a Type I tensile bar at 51 mm/min at 23°C
(e) hydrpstatic design basis (HDB) of 4000 psi at 23°C and 1250 psi‘at 93.3°C in accordance with ASTM D2837

(f) hydr

static design stress (HDS) of 2000 psi at 23°C and 625 psi at 93.3°C in accordance with ASTM D2837

M24 Mhterial shall have a
(a) clasdfication of Type II in accordance with ASME SD-3222

(b) mini

mum flexural modulus of 1.38 GPa at 23°C in aceordance with ASTM D790, using Method I

(c) minijum tensile elongation at break of 10% in accordlance with ASTM D638, using a Type I tensile bar at 51 mm/min at 23°C
(d) hydrpstatic design basis (HDB) of 5000 psi at,23°C and 1250 psi at 120°C in accordance with ASTM D2837
(e) hydrpstatic design stress (HDS) of 2500 psi«at\23°C and 625 psi at 120°C in accordance with ASTM D2837
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Table 1-1-3M Maximum Allowable Secondary Stress Range Values, S, for Thermoplastic Materials

Minimum Maximum

Yield Temperature
Line Nominal ASME Construction Strength, Limit, Design
No. | Composition Product Form Spec. No. Type/Grade Code Notes MPa °C Factor  Notes

1 [CPVC Extruded pipe SD-2846 CPVC 4120-05 co1 48.3 93.3 D01 MO1
2 |CPVC Extruded pipe SD-2846 CPVC 4120-05 co1 48.3 93.3 D01 MO1
3 |CPVC Extruded pipe SD-2846 CPVC 4120-05 Cco1 48.3 93.3 D01 MO1
4 |CPVC Extruded pipe SD-2846 CPVC 4120-05 C01 48.3 93.3 D01 MO1
5 |CPVC Extruded pipe SD-2846 CPVC 4120-05 co1 48.3 93.3 D01 MO1
6 |CP)C Extruded pipe SD-2846 CPVC 4120-05 co1 48.3 93.3 D01  MOT
7 |CPyC Extruded pipe SD-2846 CPVC 4120-06 Cco1 48.3 93.3 DOd)~, MO2
8 |CP)C Extruded pipe SD-2846 CPVC 4120-06 co1 48.3 93.3 Do1* MO2
CPyC Extruded pipe SD-2846 CPVC 4120-06 co1 48.3 93.3 D01  MO02

10 |CPyC Extruded pipe SD-2846 CPVC 4120-06 co1 48.3 93.3 D01 MO02
11 |CPyC Extruded pipe SD-2846 CPVC 4120-06 co1 48.3 93.3 D01  MO02
12 |CPyC Extruded pipe SD-2846 CPVC 4120-06 co1 48.3 933 D01 MO02
13 |CPyC Extruded pipe SF-441  CPVC 4120-05 co1 48.3 93.3 D01 MO1
14 |CPyC Extruded pipe SF-441  CPVC 4120-05 co1 48,3 93.3 D01 MoO1
15 |CPyC Extruded pipe SF-441  CPVC 4120-05 co1 4813 93.3 D01 MoO1
16 |CPyC Extruded pipe SF-441  CPVC 4120-05 co1 48.3 93.3 D01 MO1
17 |CPyC Extruded pipe SF-441  CPVC 4120-05 CoL 48.3 93.3 D01 MO1
18 |CPyC Extruded pipe SF-441  CPVC 4120-05 Cco1 48.3 93.3 D01 MO1
19 |CPyC Extruded pipe SF-441  CPVC 4120-06 co1 48.3 93.3 D01 MO02
20 |CPyC Extruded pipe SF-441  CPVC 4120-06 C01 48.3 93.3 D01 MO02
21 |CPyC Extruded pipe SF-441  CPVC 4120-06 Co1 48.3 93.3 D01 MO02
22 |CPyC Extruded pipe SF-441  CPVC 4120-06 Co1 48.3 93.3 D01 MO02
23 |CPyC Extruded pipe SF-441  CPVCA4120-06 Co1 48.3 93.3 D01 MO2
24 |CPyC Extruded pipe SF-441  GPVE*4120-06 Co1 48.3 93.3 D01 MO2
25 |CPyC Extruded pipe SF-442\\, CPVC 4120-05 Co1 48.3 93.3 D01 MoO1
26 |CPyC Extruded pipe SF-442°  CPVC 4120-05 Co1 48.3 93.3 D01 MO1
27 |CPyC Extruded pipe SF#442  CPVC 4120-05 Co1 48.3 93.3 D01 MO1
28 |CPyC Extruded pipe SF-442  CPVC 4120-05 Co1 48.3 93.3 D01 MO1
29 |CPyC Extruded pipe SF-442  CPVC 4120-05 Co1 48.3 93.3 D01 MO1
30 |CPyC Extruded\ pipe SF-442  CPVC 4120-05 Co1 48.3 93.3 D01 MO1
31 |CPyC Extruded pipe SF-442  CPVC 4120-06 Co1 48.3 93.3 D01 MO02
32 |CPyC Extruded pipe SF-442  CPVC 4120-06 Co1 48.3 93.3 D01 MO02
33 |CPyC Extruded pipe SF-442  CPVC 4120-06 Co1 48.3 93.3 D01 MO02
34 |CPyC Extruded pipe SF-442  CPVC 4120-06 Co1 48.3 93.3 D01 MO02
35 |CPyC Extruded pipe SF-442  CPVC 4120-06 CO01 48.3 93.3 D01 MO02
36 |CPVC Extruded pipe SF-442  CPVC 4120-06 Co1 48.3 93.3 D01 MO02
37 |Polyamide Extruded pipe SF-2945 PA 32312 48.0 82.2 D01 MO03
38 |Polyamide Extruded pipe SF-2945 PA 32312 48.0 82.2 D01 MO3
39 |Polyamide Extruded pipe SF-2945 PA 32312 48.0 82.2 D01 MO3
40 |Polyamide Extruded pipe SF-2945 PA 32312 48.0 82.2 D01 MO3
41 |Polyamide Extruded pipe SF-2945 PA 32312 48.0 82.2 D01 MO03
42 |Polyamide Extruded pipe SF-2945  PA 32312 48.0 82.2 D01 MO03
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Table 1-1-3M Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials

Maximum Allowable Secondary Stress Range, MPa [Note (1)], for Material Temperature, °C, Not

Number of Equivalent Exceeding
Line Thermal Cycles,
No. N 23 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95
N <1000 214 209 201 19.2 184 17.7 169 16.0 152 143 135 126 11.7 109 9.84 8.63
2 |1000 < N < 10000 128 125 12.0 115 11.0 106 101 9.57 9.06 855 8.04 7.53 7.02 651 5.88 5.16
3 10000 < N < 25000 10.5 10.2 9.83 941 899 868 826 7.84 742 700 659 6.17 575 533 4.81 4.22
4 [25000 < N < 50000 898 8.80 844 808 7.72 745 7.09 6.73 637 6.01 566 530 494 4.58 4.13 3.63
5 | [50000 < N < 75000 820 803 7.71 738 7.05 680 648 6.15 582 549 516 4.84 451 4.18 3.78 331
6 | 75000 < N < 100000 7.69 7.53 7.23 692 6.61 638 6.07 577 546 515 4.84 454 4.23 3.92~354 (3.11
7 N <1000 214 209 201 19.2 184 17.7 169 16.0 152 143 135 126 11.7 109 9.84 |(8.63
8 | /1000 < N < 10000 128 125 120 115 11.0 106 10.1 9.57 9.06 855 8.04 7.53 7.0296.51 588 [5.16
10000 < N < 25000 10.5 102 9.83 9.41 899 8.68 826 7.84 742 7.00 6.59 6.174.575 533 4.81 |4.22
10| {25000 < N < 50000 898 880 844 808 7.72 745 7.09 6.73 637 6.01 566 5307494 458 4.13 |3.63
11| |50000 < N < 75000 820 803 7.71 738 7.05 680 648 6.15 582 549 516,484 451 4.18 3.78 |3.31
12| |75000 < N < 100000 7.69 7.53 7.23 692 6.61 638 6.07 577 546 515 484" 454 4.23 392 3.54 [3.11
13| |N < 1000 214 209 201 19.2 184 17.7 169 16.0 152 143 135 126 11.7 109 9.84 |8.63
14] {1000 < N < 10000 128 12,5 120 115 11.0 106 10.1 9.57 9.06, 855 8.04 7.53 7.02 6.51 5.88 [5.16
15] {10000 < N < 25000 10.5 102 9.83 9.41 899 8.68 826 7.84 .42 7.00 6.59 6.17 575 533 4.81 |4.22
16| |25000 < N < 50000 898 880 844 8.08 7.72 745 7.09 673637 6.01 566 530 494 4.58 4.13 |3.63
17| |50000 < N < 75000 820 803 7.71 738 7.05 680 648, 6:15 582 549 516 4.84 4.51 4.18 3.78 |3.31
18] (75000 < N < 100000 7.69 7.53 7.23 692 6.61 638 6.07 577 546 515 4.84 454 423 392 3.54 [3.11
19| |N < 1000 214 209 201 19.2 184 177,169 16.0 152 143 135 126 11.7 109 9.84 |8.63
20| |1000 < N < 10000 12.8 125 12.0 11.5 11.0 .10 10.1 9.57 9.06 855 8.04 7.53 7.02 6.51 5.88 |5.16
21| 110000 < N < 25000 10.5 10.2 9.83 941 8994868 826 7.84 742 7.00 659 6.17 575 533 4.81 |4.22
22| 25000 < N < 50000 898 880 844 8.08 %772 745 7.09 6.73 637 6.01 566 530 4.94 4.58 4.13 |3.63
23| [50000 < N < 75000 820 803 7.71 738~7.05 680 648 6.15 582 549 516 4.84 4.51 4.18 3.78 |3.31
24| |75000 < N < 100000 7.69 7.53 7.23° 692 6.61 638 6.07 577 546 515 4.84 454 4.23 392 3.54 (3.11
25| [N <1000 214 209201 19.2 184 17.7 169 16.0 152 143 135 126 11.7 109 9.84 |8.63
26| [1000 < N < 10000 12.8 12.5)*12.0 115 11.0 10.6 10.1 9.57 9.06 855 8.04 7.53 7.02 651 5.88|5.16
27| (10000 < N < 25000 10.5 \10.2 9.83 941 899 868 826 7.84 742 7.00 6.59 6.17 575 533 4.81 |4.22
28| 25000 < N < 50000 898 880 844 808 7.72 745 7.09 6.73 637 6.01 566 530 494 4.58 4.13 |3.63
29| [50000 < N < 75000 820 803 7.71 738 7.05 680 648 6.15 582 549 516 4.84 4.51 4.18 3.78 |3.31
30| |75000 < N < 100000 7.69 7.53 7.23 692 6.61 638 6.07 577 546 515 4.84 454 423 392 354 (3.11
31| [N <1000 214 209 201 192 184 177 169 16.0 152 143 135 126 11.7 109 9.84 |8.63
32| |1000 < N 10000 128 125 120 115 11.0 106 10.1 9.57 9.06 855 8.04 7.53 7.02 651 588|516
33| [10000°<W < 25000 10.5 102 9.83 941 899 868 826 7.84 742 7.00 659 6.17 575 533 4.81 |4.22
34| (25000 < N < 50000 898 880 844 8.08 7.72 745 7.09 6.73 6.37 6.01 566 530 494 4.58 4.13 |3.63
35] |50000 < N < 75000 8.20 8.03 7.71 738 7.05 680 648 6.15 582 549 516 4.84 451 4.18 3.78 |3.31
36 |75000 < N < 100000 7.69 7.53 723 692 6.61 638 607 577 546 515 4.84 454 4.23 392 354 3.11
37 |N <1000 8.62 843 797 753 7.10 6.69 628 589 552 523 495 4.68 4.42 4.17
38 |1000 < N < 10000 8.62 843 797 753 7.10 6.69 6.28 589 552 523 495 4.68 442 4.17
39 10000 < N < 25000 8.62 843 797 753 7.10 6.69 6.28 589 552 523 495 4.68 442 4.17
40 (25000 < N < 50000 8.62 843 797 753 7.10 6.69 6.28 589 552 523 495 4.68 442 4.17
41 [50000 < N < 75000 8.62 843 797 753 7.10 6.69 628 589 552 523 495 4.68 4.42 4.17
42 |75000 < N < 100000 8.62 843 797 753 7.10 6.69 628 589 552 523 495 4.68 4.42 4.17
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Table 1-1-3M Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials (Cont’d)

Minimum Maximum
Yield Temperature
Line Nominal ASME Construction Strength, Limit, Design
No. | Composition Product Form Spec. No. Type/Grade Code Notes MPa °C Factor  Notes

43 |Polyamide Extruded pipe SF-2945 PA 32316 48.0 82.2 D01 MO04

44 |Polyamide Extruded pipe SF-2945 PA 32316 48.0 82.2 D01 MO04

45 |Polyamide Extruded pipe SF-2945 PA 32316 48.0 82.2 D01 MO04

46 |Polyamide Extruded pipe SF-2945 PA 32316 48.0 82.2 D01 MO04

47 |Polyamide Extruded pipe SF-2945 PA 32316 48.0 82.2 D01 MO04

48 |Polyamide Extruded pipe SF-2945 PA 32316 48.0 82.2 D01  MO04

49 |Polyethylene  Extruded pipe SD-2239 PE2708 17.9 60.0 D01+, MO5, M6
50 |[Polyethylene Extruded pipe SD-2239 PE2708 17.9 60.0 DO1* MO5, Md6
51 |Polyethylene Extruded pipe SD-2239 PE2708 17.9 60.0 D01 MO5, Md6
52 |Polyethylene  Extruded pipe SD-2239 PE2708 179 60.0 D01 MO5, Md6
53 |Polyethylene  Extruded pipe SD-2239 PE2708 17.9 60.0 D01  MO5, M(6
54 |Polyethylene  Extruded pipe SD-2239 PE2708 17.9 60.0 D01 MO5, MQ6
55 |Polyethylene  Extruded pipe SD-2239 PE2708 17.9 82.2 D01 MO5, M{7
56 |Polyethylene  Extruded pipe SD-2239 PE2708 7.9 82.2 D01  MO5, MQ7
57 |Polyethylene  Extruded pipe SD-2239 PE2708 179 82.2 D01 MO5, MQ7
58 |Polyethylene  Extruded pipe SD-2239 PE2708 17.9 82.2 D01  MO05, M(7
59 |[Polyethylene  Extruded pipe SD-2239 PE2708 17.9 82.2 D01  MO5, M(7
60 |[Polyethylene  Extruded pipe SD-2239 PE2708 17.9 82.2 D01  MO5, M(7
61 |Polyethylene  Extruded pipe SD-2513 PE2708 179 60.0 D01 MO06, M(8
62 |Polyethylene  Extruded pipe SD-2513 PE2708 17.9 60.0 D01  MO06, M(8
63 |Polyethylene  Extruded pipe SD-2513 PE2708 17.9 60.0 D01 MO06, M(8
64 |Polyethylene  Extruded pipe SD-2513 PE2708 17.9 60.0 D01 MO06, M(8
65 |Polyethylene  Extruded pipe SD-2513 PE2708 17.9 60.0 D01 MO06, M{8
66 |Polyethylene  Extruded pipe SD-2513 PE2708 17.9 60.0 D01 MO06, M(8
67 |Polyethylene  Extruded pipe SD-2513\, PE2708 17.9 82.2 D01 MO07, M(8
68 |Polyethylene  Extruded pipe SD{2513 PE2708 17.9 82.2 D01 MO07, M(8
69 |Polyethylene  Extruded pipe SD-2513 PE2708 17.9 82.2 D01 MO07, Md8
70 |Polyethylene Extruded pipe SD-2513 PE2708 17.9 82.2 D01 MO07, Md8
71 |Polyethylene Extruded pipe SD-2513 PE2708 17.9 82.2 D01 MO07, M({8
72 |Polyethylene  Extruded\ pipe SD-2513 PE2708 17.9 82.2 D01 MO07, M(8
73 |Polyethylene  Ektruded tube SD-2737 PE2708 17.9 60.0 D01 MO5, Md6
74 |Polyethylene, \Extruded tube SD-2737 PE2708 179 60.0 D01 MO5, Md6
75 |Polyethylene, V" Extruded tube SD-2737 PE2708 17.9 60.0 D01 MO5, MQ6
76 |Polyethylerte  Extruded tube SD-2737 PE2708 17.9 60.0 D01 MO5, M(6
77 |Polyethylene  Extruded tube SD-2737 PE2708 17.9 60.0 D01 MO5, M(6
78 |Polyethylene  Extruded tube SD-2737 PE2708 17.9 60.0 D01 MO5, M06
79 |Polyethylene  Extruded tube SD-2737 PE2708 17.9 82.2 D01 MO5, M07
80 |Polyethylene  Extruded tube SD-2737 PE2708 17.9 82.2 D01  MO5, M07
81 |[Polyethylene  Extruded tube SD-2737 PE2708 17.9 82.2 D01 MO5, M07
82 |Polyethylene  Extruded tube SD-2737 PE2708 17.9 82.2 D01  MO5, M07
83 |Polyethylene  Extruded tube SD-2737 PE2708 17.9 82.2 D01 MO5, M07
84 |Polyethylene  Extruded tube SD-2737 PE2708 179 82.2 D01 MO5, M07
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Table 1-1-3M Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials (Cont’d)

Maximum Allowable Secondary Stress Range, MPa [Note (1)], for Material Temperature, °C, Not

Number of Equivalent Exceeding

Line Thermal Cycles,

No. N 23 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95
43 |N <1000 8.62 843 797 753 7.10 6.69 6.28 5.89 552 523 495 4.68 442 4.17

44 11000 < N < 10000 8.62 843 797 7.53 7.10 6.69 6.28 5.89 552 523 495 4.68 442 4.17

45 10000 < N < 25000 8.62 843 797 753 7.10 6.69 6.28 589 552 523 495 4.68 442 4.17

46 |25000 < N < 50000 8.62 843 797 753 7.10 6.69 6.28 5.89 552 523 495 4.68 4.42 4.17

47| 50000 < N < 75000 8.62 843 797 753 7.10 6.69 6.28 589 552 523 495 4.68 4.42 4.17

48| 75000 < N < 100000 8.62 843 797 7.53 7.10 6.69 6.28 589 552 523 495 4.68 442 4.17

491 |N <1000

50| {1000 < N < 10000
51| |10000 < N < 25000
521 125000 < N < 50000
53| |50000 < N < 75000
54| [N > 75000

55| |N < 1000

56| |1000 < N < 10000
571 110000 < N < 25000
58| {25000 < N < 50000
59| {50000 < N < 75000
60| [N > 75000

61| [N <1000

62| |1000 < N < 10000
63| {10000 < N < 25000
64| (25000 < N < 50000
65| |50000 < N < 75000
66| |N > 75000

67| [N <1000

68| {1000 < N < 10000
69| |10000 < N < 25000
70| 125000 < N < 50000
71| |50000 < N < 75000
72| [N > 75000

73| [N <1000

74| {1000 < N'<10000
75| |10000\<W < 25000
76| (25000 < N < 50000
77| |50000 < N < 75000
78 |N > 75000

79 [N <1000

80 (1000 < N < 10000
81 (10000 < N < 25000
82 (25000 < N < 50000
83 |50000 < N < 75000
84 [N > 75000
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Table 1-1-3M Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials (Cont’d)

Minimum Maximum
Yield Temperature
Line Nominal ASME Construction Strength, Limit, Design
No. | Composition Product Form Spec. No. Type/Grade Code Notes MPa °C Factor  Notes
85 |Polyethylene  Extruded pipe SD-3035 PE2708 17.9 60.0 D01 MO5, M06
86 |Polyethylene  Extruded pipe SD-3035 PE2708 17.9 60.0 D01 MO5, M06
87 |Polyethylene  Extruded pipe SD-3035 PE2708 17.9 60.0 D01 MO05, M06
88 |[Polyethylene Extruded pipe SD-3035 PE2708 17.9 60.0 D01 MO5, M06
89 |Polyethylene Extruded pipe SD-3035 PE2708 179 60.0 D01 MoO5¢Md6
90 |Polyethylene  Extruded pipe SD-3035 PE2708 17.9 60.0 D01  MO5xMd6
91 |Polyethylene  Extruded pipe SD-3035 PE2708 17.9 82.2 D017) MO05, MQ7
92 |Polyethylene  Extruded pipe SD-3035 PE2708 17.9 82.2 DO1  MO5, M(7
93 |Polyethylene  Extruded pipe SD-3035 PE2708 17.9 82.2 D01 MO5, M7
94 |Polyethylene Extruded pipe SD-3035 PE2708 17.9 82,2 D01  MOS5, MQ7
95 |Polyethylene  Extruded pipe SD-3035 PE2708 17.9 82:2 D01  MOS5, MQ7
96 |Polyethylene  Extruded pipe SD-3035 PE2708 17.9 82.2 D01 MO05, M(7
97 |Polyethylene  Extruded pipe SF-714  PE2708 17.9 60.0 D01 MO06, Md8
98 |Polyethylene  Extruded pipe SF-714  PE2708 17.9 60.0 D01 MO06, M(8
99 |Polyethylene  Extruded pipe SF-714  PE2708 17.9 60.0 D01 MO06, M(8
100 |Polyethylene  Extruded pipe SF-714  PE2708 17.9 60.0 D01  MO6, M(8
101 |Polyethylene  Extruded pipe SF-714  PE2708 17.9 60.0 D01 MO06, M(8
102 |Polyethylene  Extruded pipe SF-714  PE2708 17.9 60.0 D01 MO06, M(8
103 |Polyethylene  Extruded pipe SD-3035 PE2708 17.9 82.2 D01 MO07, M({8
104 |(Polyethylene  Extruded pipe SD-3035 PE2708 17.9 82.2 D01  MO07, M(8
105 |Polyethylene  Extruded pipe SD-3035 PE2708 17.9 82.2 D01 MO07, M(8
106 |Polyethylene  Extruded pipe SD-3035 PE2708 17.9 82.2 D01 MO07, M(8
107 |Polyethylene  Extruded pipe SD-3035 PE2708 17.9 82.2 D01 MO07, Md8
108 |Polyethylene  Extruded pipe SD-3035 . PE2708 17.9 82.2 D01 MO07, M{8
109 |Polyethylene  Extruded pipe SD+2239 PE3608 20.7 60.0 D01  MO5, M(9
110 |Polyethylene  Extruded pipe Sb-2239 PE3608 20.7 60.0 D01  MO05, M(9
111 |Polyethylene  Extruded pipe SD-2239 PE3608 20.7 60.0 D01 MO5, MQ9
112 |Polyethylene  Extruded pipe SD-2239 PE3608 20.7 60.0 D01  MO5, M(9
113 |Polyethylene  Extruded\pipe SD-2239 PE3608 20.7 60.0 D01  MOS5, MQ9
114 |Polyethylene  Extrudéd pipe SD-2239 PE3608 20.7 60.0 D01 MO5, M(9
115 |Polyethylene / JExtruded pipe SD-2239 PE3608 20.7 60.0 D01 MO5, M10
116 |Polyethylene® Extruded pipe SD-2239 PE3608 20.7 60.0 D01 MO5, M10
117 |Polyethylene  Extruded pipe SD-2239 PE3608 20.7 60.0 D01  MO05, M30
118 |Polyethylere—Extrudedpipe SP-2239—PE3668 20-7 66-6 Bo+—MO5M10
119 |Polyethylene  Extruded pipe SD-2239 PE3608 20.7 60.0 D01 MO5, M10
120 |Polyethylene  Extruded pipe SD-2239 PE3608 20.7 60.0 D01 MO5, M10
121 |Polyethylene  Extruded pipe SD-2239 PE4608 20.7 60.0 D01 MO5, M10
122 |Polyethylene  Extruded pipe SD-2239 PE4608 20.7 60.0 D01 MO5, M10
123 |Polyethylene  Extruded pipe SD-2239 PE4608 20.7 60.0 D01 MO05, M10
124 |Polyethylene  Extruded pipe SD-2239 PE4608 20.7 60.0 D01 MO5, M10
125 |Polyethylene  Extruded pipe SD-2239 PE4608 20.7 60.0 D01 MO5, M10
126 |Polyethylene  Extruded pipe SD-2239 PE4608 20.7 60.0 D01 MO5, M10
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Table 1-1-3M Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials (Cont’d)

Maximum Allowable Secondary Stress Range, MPa [Note (1)], for Material Temperature, °C, Not

Number of Equivalent Exceeding
Line Thermal Cycles,
No. N 23 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95
85 |N <1000

86 (1000 < N < 10000
87 10000 < N < 25000
88 [25000 < N < 50000
89| (50000 < N < 75000
90| [N > 75000

91| |N <1000

921 {1000 < N < 10000
93| (10000 < N < 25000
94| (25000 < N < 50000
95] |50000 < N < 75000
96| |N > 75000

971 |N <1000

98] |1000 < N < 10000
99| (10000 < N < 25000
100] |25000 < N < 50000
101| |50000 < N < 75000
102| |N > 75000

103| |N < 1000

104{ |1000 < N < 10000
105 {10000 < N < 25000
106] |25000 < N < 50000
107| {50000 < N < 75000
108| |N > 75000

109| |N < 1000

110] {1000 < N < 10000
111f {10000 < N < 25000
112| {25000 < N < 50000
113| {50000 < N < 75000
114 |N > 75000

115| |N < 1000
116| |1000:<\N < 10000
117| (@0000 < N < 25000
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119 |50000 < N < 75000
120 |N > 75000

121 |N <1000

122 |1000 < N < 10000
123 |10000 < N < 25000
124 25000 < N < 50000
125 (50000 < N < 75000
126 |N > 75000
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Table 1-1-3M Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials (Cont’d)

Minimum Maximum
Yield Temperature

Line Nominal ASME Construction Strength, Limit, Design

No. | Composition Product Form Spec. No. Type/Grade Code Notes MPa °C Factor  Notes
127 |Polyethylene  Extruded pipe SD-2239 PE4710 20.7 60.0 D01 MO5, M11
128 |Polyethylene  Extruded pipe SD-2239 PE4710 20.7 60.0 D01 MO5, M11
129 |Polyethylene  Extruded pipe SD-2239 PE4710 20.7 60.0 D01 MO5, M11
130 |Polyethylene Extruded pipe SD-2239 PE4710 20.7 60.0 D01 MO5, M11
131 |Polyethylene  Extruded pipe SD-2239 PE4710 20.7 60.0 D01 MoO5/M11
132 |Po]yethylene  Extruded pipe SD-2239 PE4710 20.7 60.0 D01 MO5:M11
133 |Polyethylene  Extruded pipe SD-2239 PE4710 20.7 60.0 D017) MO05, M12
134 |Polyethylene  Extruded pipe SD-2239 PE4710 20.7 60.0 DO1  MO5, M12
135 |Polyethylene  Extruded pipe SD-2239 PE4710 20.7 60.0 D01 MO5, M12
136 |Polyethylene  Extruded pipe SD-2239 PE4710 20.7 60,0 D01 MO5, M12
137 |Polyethylene  Extruded pipe SD-2239 PE4710 20.7 60:0 D01 MO5, M12
138 |Polyethylene  Extruded pipe SD-2239 PE4710 20.7 60.0 D01 MO5, M12
139 |Polyethylene  Extruded pipe SD-2239 PE4710 20.7 82.2 D01 MO5, M13
140 |Polyethylene  Extruded pipe SD-2239 PE4710 20,7 82.2 D01 MO5, M13
141 |Polyethylene  Extruded pipe SD-2239 PE4710 20.7 82.2 D01 MO5, M13
142 |Polyethylene  Extruded pipe SD-2239 PE4710 20.7 82.2 D01 MO5, M13
143 |Polyethylene  Extruded pipe SD-2239 PE4710 20.7 82.2 D01 MO5, M13
144 |Polyethylene  Extruded pipe SD-2239 PE4710 20.7 82.2 D01 MO5, M13
145 |Polyethylene  Extruded pipe SD-2513 PE4710 20.7 60.0 D01 M08, M11
146 |Polyethylene  Extruded pipe SD-2513 PE4710 20.7 60.0 D01 M08, M11
147 |Polyethylene  Extruded pipe SD-2513 PE4710 20.7 60.0 D01 M08, M11
148 |Polyethylene  Extruded pipe SD-2513 PE4710 20.7 60.0 D01 M08, M11
149 |Polyethylene  Extruded pipe SD-2513 PE4710 20.7 60.0 D01 M08, M11
150 |Polyethylene  Extruded pipe SD-2513 . PE4710 20.7 60.0 D01 M08, M11
151 |Polyethylene  Extruded pipe SD<2513 PE4710 20.7 60.0 D01 M08, M12
152 |Polyethylene  Extruded pipe SD-2513 PE4710 20.7 60.0 D01 M08, M12
153 |Polyethylene  Extruded pipe SD-2513 PE4710 20.7 60.0 D01 M08, M12
154 |Polyethylene  Extruded pipe SD-2513 PE4710 20.7 60.0 D01 M08, M12
155 |Polyethylene  Extruded\pipe SD-2513 PE4710 20.7 60.0 D01 M08, M12
156 |Polyethylene  Extrudéd pipe SD-2513 PE4710 20.7 60.0 D01 M08, M12
157 |Polyethylene / JExtruded pipe SD-2513 PE4710 20.7 82.2 D01 M08, M13
158 |Polyethylene® Extruded pipe SD-2513 PE4710 20.7 82.2 D01 M08, M13
159 |Polyethylene  Extruded pipe SD-2513 PE4710 20.7 82.2 D01 M08, M13
160 |Polyethylere—Extrudedpipe SB-2513—PE4716 267 822 Bo+—MO8 M43
161 |Polyethylene  Extruded pipe SD-2513 PE4710 20.7 82.2 D01 M08, M13
162 |Polyethylene  Extruded pipe SD-2513 PE4710 20.7 82.2 D01 MO8, M13
163 |Polyethylene  Extruded tube SD-2737 PE3608 20.7 60.0 D01 MO5, M09
164 |Polyethylene  Extruded tube SD-2737 PE3608 20.7 60.0 D01 MO05, M09
165 |Polyethylene  Extruded tube SD-2737 PE3608 20.7 60.0 D01 MO5, M09
166 |Polyethylene  Extruded tube SD-2737 PE3608 20.7 60.0 D01 MO5, M09
167 |Polyethylene  Extruded tube SD-2737 PE3608 20.7 60.0 D01 MO5, M09
168 |Polyethylene  Extruded tube SD-2737 PE3608 20.7 60.0 D01 MO5, M09
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Table 1-1-3M Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials (Cont’d)

Maximum Allowable Secondary Stress Range, MPa [Note (1)], for Material Temperature, °C, Not

Number of Equivalent Exceeding
Line Thermal Cycles,
No. N 23 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95
127 |N <1000

128 |1000 < N < 10000
129 |10000 < N < 25000
130 [25000 < N < 50000
131] |50000 < N < 75000
132| [N > 75000

133| [N <1000 268 263 253 243 233 222 212 201 19.0
134{ (1000 < N < 10000 17.7 174 168 16.2 155 149 142 135 128
135| {10000 < N < 25000 15.0 148 143 138 13.2 127 121 11,6 11.0
136| {25000 < N < 50000 133 13.1 126 122 11.7 11.2 108 103 9.77
137] |50000 < N < 75000 123 121 11.7 113 109 105 10.0 9.59 9.11
138| [N > 75000 11.7 115 11.2 108 104 997 9.55 9.12 8.68

139| [N < 1000

140] 11000 < N < 10000
141| {10000 < N < 25000
142| (25000 < N < 50000
143| (50000 < N < 75000
144| [N > 75000

145 |N <1000

146| 11000 < N < 10000
147] 110000 < N < 25000
148| 125000 < N < 50000
149| (50000 < N < 75000
150] |N > 75000

151| (N < 1000 26.8 26.3) 253 243 233 222 212 201 19.0
152| (1000 < N < 10000 17.7 7.4 168 16.2 155 149 142 135 128
153| {10000 < N < 25000 15.0/ 14.8 143 13.8 13.2 127 121 11.6 11.0
154{ (25000 < N < 50000 133 13.1 126 122 11.7 11.2 108 103 9.77
155| {50000 < N < 75000 12.3 121 11.7 113 109 105 10.0 9.59 9.11
156[ [N > 75000 11.7 11.5 11.2 108 104 997 9.55 9.12 8.68

157| |N < 1000
158] [1000:<\N < 10000
159| (@0000 < N < 25000

160—25666—~<A=<"56666

161 |50000 < N < 75000
162 |N > 75000

163 |N <1000

164 |1000 < N < 10000
165 |10000 < N < 25000
166 |25000 < N < 50000
167 |50000 < N < 75000
168 |N > 75000
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Table 1-1-3M Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials (Cont’d)

Minimum Maximum
Yield Temperature

Line Nominal ASME Construction Strength, Limit, Design

No. | Composition Product Form Spec. No. Type/Grade Code Notes MPa °C Factor  Notes
169 |Polyethylene  Extruded tube SD-2737 PE3608 20.7 60.0 D01 MO5, M10
170 |Polyethylene  Extruded tube SD-2737 PE3608 20.7 60.0 D01 MO5, M10
171 |Polyethylene  Extruded tube SD-2737 PE3608 20.7 60.0 D01 MO05, M10
172 |Polyethylene  Extruded tube SD-2737 PE3608 20.7 60.0 D01 MO5, M10
173 |Polyethylene  Extruded tube SD-2737 PE3608 20.7 60.0 D01 MoO5¢/M10
174 |Polyethylene  Extruded tube SD-2737 PE3608 20.7 60.0 D01  MO5xM10
175 |Polyethylene  Extruded tube SD-2737 PE4608 20.7 60.0 D017) MO05, M10
176 |Polyethylene  Extruded tube SD-2737 PE4608 20.7 60.0 DO1  MO5, M10
177 |Polyethylene  Extruded tube SD-2737 PE4608 20.7 60.0 D01 MO5, M10
178 |Polyethylene  Extruded tube SD-2737 PE4608 20.7 60,0 D01 MO5, M10
179 |Polyethylene  Extruded tube SD-2737 PE4608 20.7 60:0 D01 MO5, M10
180 |Polyethylene  Extruded tube SD-2737 PE4608 20.7 60.0 D01 MO05, M10
181 |Polyethylene  Extruded tube SD-2737 PE4710 20.7 60.0 D01 MO5, M11
182 |Polyethylene  Extruded tube SD-2737 PE4710 20,7 60.0 D01 MO5, M11
183 |Polyethylene  Extruded tube SD-2737 PE4710 20.7 60.0 D01 MO5, M11
184 |Polyethylene  Extruded tube SD-2737 PE4710 20.7 60.0 D01 MO5, M11
185 |Polyethylene  Extruded tube SD-2737 PE4710 20.7 60.0 D01 MO5, M11
186 |Polyethylene  Extruded tube SD-2737 PE4710 20.7 60.0 D01 MO5, M11
187 |Polyethylene  Extruded tube SD-2737 PE4710 20.7 60.0 D01 MO5, M12
188 |Polyethylene  Extruded tube SD-2737 PE4710 20.7 60.0 D01 MO5, M12
189 |Polyethylene  Extruded tube SD-2737 PE4710 20.7 60.0 D01 MO5, M12
190 |Polyethylene  Extruded tube SD-2737 PE4710 20.7 60.0 D01 MO5, M12
191 |Polyethylene  Extruded tube SD-2737 PE4710 20.7 60.0 D01 MO5, M12
192 |Polyethylene  Extruded tube SD-2737 . PE4710 20.7 60.0 D01 MO5, M12
193 |Polyethylene  Extruded tube SD2737 PE4710 20.7 82.2 D01 MO5, M13
194 |Polyethylene  Extruded tube Sb-2737 PE4710 20.7 82.2 D01 MO5, M13
195 |Polyethylene  Extruded tube SD-2737 PE4710 20.7 82.2 D01 MO5, M13
196 |Polyethylene  Extruded tiibe SD-2737 PE4710 20.7 82.2 D01  MO05, M13
197 |Polyethylene  Extruded\tube SD-2737 PE4710 20.7 82.2 D01  MO05, M13
198 |Polyethylene  Extrudéd tube SD-2737 PE4710 20.7 82.2 D01 MO5, M13
199 |Polyethylene / JExtruded pipe SD-3035 PE3608 20.7 60.0 D01  MO5, M(9
200 |Polyethylene® Extruded pipe SD-3035 PE3608 20.7 60.0 D01 MO5, MQ9
201 |Polyethylene  Extruded pipe SD-3035 PE3608 20.7 60.0 D01  MO05, M(9
202 |Polyethytere——Extruded-pipe 5P-3635—PE3668 207 66-6 Bo+—MO5 M09
203 |Polyethylene  Extruded pipe SD-3035 PE3608 20.7 60.0 D01 MO5, M09
204 |Polyethylene  Extruded pipe SD-3035 PE3608 20.7 60.0 D01 MO5, M09
205 |Polyethylene  Extruded pipe SD-3035 PE3608 20.7 60.0 D01 MO5, M10
206 |Polyethylene  Extruded pipe SD-3035 PE3608 20.7 60.0 D01 MO05, M10
207 |Polyethylene  Extruded pipe SD-3035 PE3608 20.7 60.0 D01 MO05, M10
208 |Polyethylene  Extruded pipe SD-3035 PE3608 20.7 60.0 D01 MO5, M10
209 |Polyethylene  Extruded pipe SD-3035 PE3608 20.7 60.0 D01 MO5, M10
210 |Polyethylene  Extruded pipe SD-3035 PE3608 20.7 60.0 D01 MO5, M10
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Table 1-1-3M Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials (Cont’d)

Maximum Allowable Secondary Stress Range, MPa [Note (1)], for Material Temperature, °C, Not

Number of Equivalent Exceeding
Line Thermal Cycles,
No. N 23 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95
169 |N <1000

170 |1000 < N < 10000
171 |10000 < N < 25000
172 |25000 < N < 50000
173| |50000 < N < 75000
174| [N > 75000

175 |N <1000

176] (1000 < N < 10000
177| {10000 < N < 25000
178| {25000 < N < 50000
179| (50000 < N < 75000
180| [N > 75000

181| [N < 1000

182| 11000 < N < 10000
183| (10000 < N < 25000
184| (25000 < N < 50000
185| (50000 < N < 75000
186| [N > 75000

187| [N < 1000 268 263 253 243 233 222 21.2 201 19.0
188| (1000 < N < 10000 17.7 174 168 16.2 155~449 142 135 128
189| (10000 < N < 25000 15.0 14.8 143 13.8 3.2 127 121 11.6 11.0
190 |25000 < N < 50000 133 13.1 126 122117 11.2 108 103 9.77
191| (50000 < N < 75000 123 121 11.7~1M3 109 105 10.0 9.59 9.11
192| |N > 75000 11.7 115 11.2~10.8 104 9.97 9.55 9.12 8.68

193| [N < 1000

194{ (1000 < N < 10000
195| (10000 < N < 25000
196| (25000 < N < 50000
197| {50000 < N < 75000
198| [N > 75000

199 |N < 1000
200] [1000:<\N < 10000
201] 0000 < N < 25000

202 o FaVa¥al AL [FaVaVa¥al
4 JUUU V. = JUUUU

203 [50000 < N < 75000
204 |N > 75000

205 |N <1000

206 |1000 < N < 10000
207 [10000 < N < 25000
208 (25000 < N < 50000
209 |50000 < N < 75000
210 [N > 75000
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Table 1-1-3M Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials (Cont’d)

Minimum Maximum
Yield Temperature

Line Nominal ASME Construction Strength, Limit, Design

No. | Composition Product Form Spec. No. Type/Grade Code Notes MPa °C Factor  Notes
211 |Polyethylene  Extruded pipe SD-3035 PE4608 20.7 60.0 D01  MO05, M10
212 |Polyethylene  Extruded pipe SD-3035 PE4608 20.7 60.0 D01  MO05, M10
213 |Polyethylene  Extruded pipe SD-3035 PE4608 20.7 60.0 D01 MO05, M10
214 |Polyethylene Extruded pipe SD-3035 PE4608 20.7 60.0 D01 MO5, M10
215 |Polyethylene  Extruded pipe SD-3035 PE4608 20.7 60.0 D01 MoO5¢/M10
216 |Polyethylene  Extruded pipe SD-3035 PE4608 20.7 60.0 D01  MO5xM10
217 |Polyethylene  Extruded pipe SD-3035 PE4710 20.7 60.0 D017) MO5, M11
218 |Polyethylene  Extruded pipe SD-3035 PE4710 20.7 60.0 DO1  MO5, M11
219 |Polyethylene  Extruded pipe SD-3035 PE4710 20.7 60.0 D01 MO5, M11
220 |Polyethylene  Extruded pipe SD-3035 PE4710 20.7 60,0 D01 MO5, M11
221 |Polyethylene  Extruded pipe SD-3035 PE4710 20.7 60:0 D01 MO5, M11
222 |Polyethylene  Extruded pipe SD-3035 PE4710 20.7 60.0 D01 MO5, M11
223 |Polyethylene  Extruded pipe SD-3035 PE4710 20.7 60.0 D01 MOS5, M12
224 |Polyethylene  Extruded pipe SD-3035 PE4710 20,7 60.0 D01 MO5, M12
225 |Polyethylene  Extruded pipe SD-3035 PE4710 20.7 60.0 D01 MO5, M12
226 |Polyethylene  Extruded pipe SD-3035 PE4710 20.7 60.0 D01 MO5, M12
227 |Polyethylene  Extruded pipe SD-3035 PE4710 20.7 60.0 D01 MO5, M12
228 |Polyethylene  Extruded pipe SD-3035 PE4710 20.7 60.0 D01 MO5, M12
229 |Polyethylene  Extruded pipe SD-3035 PE4710 20.7 82.2 D01 MO5, M13
230 |Polyethylene  Extruded pipe SD-3035 PE4710 20.7 82.2 D01 MO5, M13
231 |Polyethylene  Extruded pipe SD-3035 PE4710 20.7 82.2 D01 MO5, M13
232 |Polyethylene  Extruded pipe SD-3035 PE4710 20.7 82.2 D01 MO5, M13
233 |Polyethylene  Extruded pipe SD-3035 PE4710 20.7 82.2 D01 MO5, M13
234 |Polyethylene  Extruded pipe SD-3035 . PE4710 20.7 82.2 D01 MO5, M13
235 |Polyethylene  Extruded pipe SF-714  PE3608 20.7 60.0 D01 MO8, M(9
236 |Polyethylene  Extruded pipe SE-714  PE3608 20.7 60.0 D01 M08, M(9
237 |Polyethylene  Extruded pipe SF-714  PE3608 20.7 60.0 D01 M08, MQ9
238 |Polyethylene  Extruded pipe SF-714  PE3608 20.7 60.0 D01 M08, M(9
239 |Polyethylene  Extruded\pipe SF-714  PE3608 20.7 60.0 D01 M08, M(9
240 |Polyethylene  Extruded pipe SF-714  PE3608 20.7 60.0 D01 MO8, M(9
241 |Polyethylen€ / JExtruded pipe SF-714  PE3608 20.7 60.0 D01 MO8, M10
242 |Polyethylene® Extruded pipe SF-714  PE3608 20.7 60.0 D01 M08, M10
243 |Polyethylene  Extruded pipe SF-714  PE3608 20.7 60.0 D01 M08, M10
244 |Polyethytenre—Extrudedpipe—SF-7+4—PE3668 267 666 BO+—MO8 M0
245 |Polyethylene  Extruded pipe SF-714  PE3608 20.7 60.0 D01 M08, M10
246 |Polyethylene  Extruded pipe SF-714  PE3608 20.7 60.0 D01 MO8, M10
247 |Polyethylene  Extruded pipe SF-714  PE4608 20.7 60.0 D01 M08, M10
248 |Polyethylene  Extruded pipe SF-714  PE4608 20.7 60.0 D01 MO8, M10
249 |Polyethylene  Extruded pipe SF-714  PE4608 20.7 60.0 D01 M08, M10
250 |Polyethylene  Extruded pipe SF-714  PE4608 20.7 60.0 D01 M08, M10
251 |Polyethylene  Extruded pipe SF-714  PE4608 20.7 60.0 D01 MO8, M10
252 |Polyethylene  Extruded pipe SF-714  PE4608 20.7 60.0 D01 M08, M10
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Table 1-1-3M Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials (Cont’d)

Maximum Allowable Secondary Stress Range, MPa [Note (1)], for Material Temperature, °C, Not

Number of Equivalent Exceeding
Line Thermal Cycles,
No. N 23 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95
211 |N <1000

212 |1000 < N < 10000
213 |10000 < N < 25000
214 (25000 < N < 50000
215| |50000 < N < 75000
216| |N > 75000

217| [N <1000

218| (1000 < N < 10000
219| 110000 < N < 25000
220 125000 < N < 50000
221| {50000 < N < 75000
222| |N > 75000

223| [N <1000 26.8 263 253 243 233 222 212 201 19.0
224{ (1000 < N < 10000 17.7 174 168 16.2 155 149 142 135 128
225| {10000 < N < 25000 15.0 148 143 138 13.2 127 121 11.6{110
226| 125000 < N < 50000 133 131 126 122 11.7 11.2 108 103\ 9.77
227| [50000 < N < 75000 123 121 11.7 113 109 10.5 10.0 959 9.11
228| |N > 75000 11.7 115 11.2 108 104 997 955 9.12 8.68

229| [N <1000

230[ {1000 < N < 10000
231| {10000 < N < 25000
232| {25000 < N < 50000
233| |50000 < N < 75000
234{ [N > 75000

235| [N <1000

236| (1000 < N < 10000
237| [10000 < N < 25000
238| (25000 < N < 50000
239| |50000 < N < 75000,
240| [N > 75000

241| [N < 1000
242| [1000:<\N < 10000
243| |¢0000 < N < 25000

24 o FaVa¥al AL [FaVaVa¥al
JUUU V. = JUUUU

245 |50000 < N < 75000
246 |N > 75000

247 |N <1000

248 |1000 < N < 10000
249 (10000 < N < 25000
250 (25000 < N < 50000
251 |50000 < N < 75000
252 [N > 75000
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Table 1-1-3M Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials (Cont’d)

Minimum Maximum
Yield Temperature

Line Nominal ASME Construction Strength, Limit, Design

No. | Composition Product Form Spec. No. Type/Grade Code Notes MPa °C Factor  Notes
253 |Polyethylene  Extruded pipe SF-714  PE4710 20.7 60.0 D01 M08, M11
254 |Polyethylene  Extruded pipe SF-714  PE4710 20.7 60.0 D01 MO8, M11
255 |Polyethylene  Extruded pipe SF-714  PE4710 20.7 60.0 D01 M08, M11
256 |Polyethylene Extruded pipe SF-714  PE4710 20.7 60.0 D01 M08, M11
257 |Polyethylene  Extruded pipe SF-714  PE4710 20.7 60.0 D01 Mo08M11
258 |Polyethylene  Extruded pipe SF-714  PE4710 20.7 60.0 D01 MO8NM11
259 |Polyethylene  Extruded pipe SF-714  PE4710 20.7 60.0 D01 M08, M12
260 |Polyethylene  Extruded pipe SF-714  PE4710 20.7 60.0 DO1 M08, M12
261 |Polyethylene  Extruded pipe SF-714  PE4710 20.7 60.0 D01 M08, M12
262 |Polyethylene  Extruded pipe SF-714  PE4710 20.7 60,0 D01 M08, M12
263 |Polyethylene  Extruded pipe SF-714  PE4710 20.7 60:0 D01 M08, M12
264 |Polyethylene  Extruded pipe SF-714  PE4710 20.7 60.0 D01 M08, M12
265 |Polyethylene  Extruded pipe SF-714  PE4710 20.7 82.2 D01 M08, M13
266 |Polyethylene  Extruded pipe SF-714  PE4710 20,7 82.2 D01 M08, M13
267 |Polyethylene  Extruded pipe SF-714  PE4710 20.7 82.2 D01 M08, M13
268 |Polyethylene  Extruded pipe SF-714  PE4710 20.7 82.2 D01 M08, M13
269 |Polyethylene  Extruded pipe SF-714  PE4710 20.7 82.2 D01 MO8, M13
270 |Polyethylene  Extruded pipe SF-714  PE4710 20.7 82.2 D01 MO8, M13
271 |Polyethylene  Extruded pipe SF-2619 PE3608 20.7 60.0 D01 M09, M14
272 |Polyethylene  Extruded pipe SF-2619 PE3608 20.7 60.0 D01 M09, M14
273 |Polyethylene  Extruded pipe SF-2619 PE3608 20.7 60.0 D01 M09, M14
274 |Polyethylene  Extruded pipe SF-2619 PE3608 20.7 60.0 D01 M09, M14
275 |Polyethylene  Extruded pipe SF-2619 PE3608 20.7 60.0 D01 M09, M14
276 |Polyethylene  Extruded pipe SF-2619 .PE3608 20.7 60.0 D01 M09, M14
277 |Polyethylene  Extruded pipe SF-2619 PE3608 20.7 60.0 D01 M10, M14
278 |Polyethylene  Extruded pipe SE-2619 PE3608 20.7 60.0 D01 M10, M14
279 |Polyethylene  Extruded pipe SF-2619 PE3608 20.7 60.0 D01 M10, M14
280 |Polyethylene  Extruded pipe SF-2619 PE3608 20.7 60.0 D01 M10, M14
281 |Polyethylene  Extruded\pipe SF-2619 PE3608 20.7 60.0 D01 M10, M14
282 |Polyethylene  Extruded pipe SF-2619 PE3608 20.7 60.0 D01 M10, M14
283 |Polyethylen€ 7 JExtruded pipe SF-2619 PE4710 20.7 60.0 D01 M11, M14
284 |Polyethylene® Extruded pipe SF-2619 PE4710 20.7 60.0 D01 M11, M14
285 |Polyethylene  Extruded pipe SF-2619 PE4710 20.7 60.0 D01 M11, M14
286 |Polyethytenre—FExtrudedpipe—SF-26+9—PE4746 267 666 BO+—MMd4
287 |Polyethylene  Extruded pipe SF-2619 PE4710 20.7 60.0 D01 M11, M14
288 |Polyethylene  Extruded pipe SF-2619 PE4710 20.7 60.0 D01 M11, M14
289 |Polyethylene  Extruded pipe SF-2619 PE4710 20.7 60.0 D01 M12, M14
290 |Polyethylene  Extruded pipe SF-2619 PE4710 20.7 60.0 D01 M12, M14
291 |Polyethylene  Extruded pipe SF-2619 PE4710 20.7 60.0 D01 M12, M14
292 |Polyethylene  Extruded pipe SF-2619 PE4710 20.7 60.0 D01 M12, M14
293 |Polyethylene  Extruded pipe SF-2619 PE4710 20.7 60.0 D01 M12, M14
294 |Polyethylene  Extruded pipe SF-2619 PE4710 20.7 60.0 D01 M12, M14
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Table 1-1-3M Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials (Cont’d)

Maximum Allowable Secondary Stress Range, MPa [Note (1)], for Material Temperature, °C, Not

Number of Equivalent Exceeding
Line Thermal Cycles,
No. N 23 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95
253 |N <1000

254 (1000 < N < 10000
255 [10000 < N < 25000
256 [25000 < N < 50000
257| 150000 < N < 75000
258| [N > 75000

259 |N <1000 268 263 253 243 233 222 212 201 19.0
260| (1000 < N < 10000 17.7 174 168 16.2 155 149 142 135 128
261| /10000 < N < 25000 15.0 148 143 138 13.2 127 121 11,6 11.0
262| 125000 < N < 50000 133 13.1 126 122 11.7 11.2 108 103 9.77
263| 150000 < N < 75000 123 121 11.7 113 109 105 10.0 9.59 9.11
264| |N > 75000 11.7 115 11.2 108 104 997 9.55 9.12 8.68

265 |N < 1000

266[ (1000 < N < 10000
267| 10000 < N < 25000
268| (25000 < N < 50000
269| {50000 < N < 75000
270| |N > 75000

271| [N <1000

272| {1000 < N < 10000
273| [10000 < N < 25000
274{ {25000 < N < 50000
275 150000 < N < 75000
276| |N > 75000

277| [N <1000

278| (1000 < N < 10000
279| |10000 < N < 25000
280| (25000 < N < 50000
281] |50000 < N < 75000,
282| [N > 75000

283| [N < 1000
284| [1000:<\N < 10000
285| 0000 < N < 25000

28 o FaVa¥al AL [FaVaVa¥al
{o} JUUU V. = JUUUU

287 |50000 < N < 75000
288 |N > 75000

289 |N <1000 268 263 253 243 233 222 212 201 19.0
290 (1000 < N < 10000 17.7 174 168 16.2 155 149 142 135 128
291 (10000 < N < 25000 15.0 14.8 143 13.8 13.2 127 121 11.6 11.0
292 (25000 < N < 50000 133 13.1 126 122 11.7 11.2 10.8 103 9.77
293 |50000 < N < 75000 123 121 11.7 113 109 105 10.0 9.59 9.11
294 [N > 75000 11.7 11.5 11.2 108 104 9.97 9.55 9.12 8.68
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Table 1-1-3M Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials (Cont’d)

Minimum Maximum

Yield Temperature
Line Nominal ASME Construction Strength, Limit, Design
No. | Composition Product Form Spec. No. Type/Grade Code Notes MPa °C Factor  Notes
295 |Polyethylene  Extruded pipe SF-2619 PE4710 20.7 82.2 D01 M13, M14
296 |Polyethylene  Extruded pipe SF-2619 PE4710 20.7 82.2 D01 M13, M14
297 |Polyethylene  Extruded pipe SF-2619 PE4710 20.7 82.2 D01 M13, M14
298 |Polyethylene Extruded pipe SF-2619 PE4710 20.7 82.2 D01 M13, M14
299 |Polyethylene Extruded pipe SF-2619 PE4710 20.7 82.2 D01 M13/M14
300 |(Polyethylene Extruded pipe SF-2619 PE4710 20.7 82.2 D01 M13xM14
301 |PVE Extruded pipe SD-1785 PV(C2110 co1 41.4 60.0 D017) M15
302 |pPVE Extruded pipe SD-1785 PV(C2110 co1 41.4 60.0 D01 M15
303 |PVE Extruded pipe SD-1785 PVC2110 co1 41.4 60.0 D01 M15
304 |PVLC Extruded pipe SD-1785 PVC2110 co1 41.4 60.0 D01 M15
305 |PVE Extruded pipe SD-1785 PV(C2110 co1 41.4 60:0 D01 M15
306 |PVLC Extruded pipe SD-1785 PV(C2110 Cco1 41.4 60.0 D01 M15
307 |PVE Extruded pipe SD-1785 PVC2112 co1 41.4 60.0 D01 M16
308 |PVE Extruded pipe SD-1785 PVC2112 co1 414 60.0 D01 M16
309 |PVEC Extruded pipe SD-1785 PVC2112 co1 41.4 60.0 D01 M16
310 |pVLC Extruded pipe SD-1785 PV(C2112 Cco1 41.4 60.0 D01 M16
311 |pVE Extruded pipe SD-1785 PVC2112 co1 41.4 60.0 D01 M16
312 |PVE Extruded pipe SD-1785 PVC2112 (80l 41.4 60.0 D01 M16
313 |PVEC Extruded pipe SD-1785 PVC2116 co1 41.4 60.0 D01 M17
314 |PVLC Extruded pipe SD-1785 PVC2116 co1 41.4 60.0 D01 M17
315 |PVEC Extruded pipe SD-1785 PVC2116 Cco1 41.4 60.0 D01 M17
316 |PVLC Extruded pipe SD-1785 PVC2116 co1 41.4 60.0 D01 M17
317 |PVE Extruded pipe SD-1785 PwC2116 co1 41.4 60.0 D01 M17
318 |PVEC Extruded pipe SD-1785 .PVC2116 co1 41.4 60.0 D01 M17
319 |pPV[C Extruded pipe SD41785 PVC2120 Cco1 41.4 60.0 D01 M18
320 |PVE Extruded pipe Sb-1785 PVC2120 co1 41.4 60.0 D01 M18
321 |PVE Extruded pipe SD-1785 PVC2120 co1 41.4 60.0 D01 M18
322 |PVEC Extruded pipe SD-1785 PVC2120 co1 41.4 60.0 D01 M18
323 |PVLC Extruded\pipe SD-1785 PVC2120 co1 41.4 60.0 D01 M18
324 |PVLC Extruded pipe SD-1785 PV(C2120 Cco1 41.4 60.0 D01 M18
325 |PVEC Extruded tube SD-2241 PVC2110 co1 41.4 60.0 D01 M15
326 |PVLC Extruded tube SD-2241 PVC2110 co1 41.4 60.0 D01 M15
327 |PVE Extruded tube SD-2241 PVC2110 co1 41.4 60.0 D01 M15
328 |PVE Extruded-tube SB-2241T—PVvE2116 €6+ 414 66-6 Bot+—Mt5
329 |PVC Extruded tube SD-2241 PVC2110 Cco1 41.4 60.0 D01 M15
330 |PVC Extruded tube SD-2241 PVC2110 co1 41.4 60.0 D01 M15
331 |PVC Extruded tube SD-2241 PVC2112 co1 41.4 60.0 D01 M16
332 |pVC Extruded tube SD-2241 PVC2112 Cco1 41.4 60.0 D01 M16
333 |PVC Extruded tube SD-2241 PVC2112 Cco1 41.4 60.0 D01 M16
334 |PVC Extruded tube SD-2241 PVC2112 co1 41.4 60.0 D01 M16
335 |PVC Extruded tube SD-2241 PVC2112 co1 41.4 60.0 D01 M16
336 |PVC Extruded tube SD-2241 PVC2112 co1 41.4 60.0 D01 M16
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Table 1-1-3M Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials (Cont’d)

Maximum Allowable Secondary Stress Range, MPa [Note (1)], for Material Temperature, °C, Not

Number of Equivalent Exceeding
Line Thermal Cycles,
No. N 23 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95
295 |N <1000

296 (1000 < N < 10000
297 (10000 < N < 25000
298 (25000 < N < 50000
299| 150000 < N < 75000
300f [N > 75000

301| (N <1000 214 20.7 19.2 17.7 16.2 147 13.0 11.5 10.0

302| (1000 < N < 10000 128 124 115 106 9.69 880 7.78 6.89 5.99
303| {10000 < N < 25000 10.5 101 941 8.68 7.94 7.21 6.38 5.64 491
304| [25000 < N < 50000 898 871 8.08 745 6.82 6.19 548 4.85 4.22
305| [50000 < N < 75000 820 795 738 680 6.23 566 5.00 443 3.85
306[ (75000 < N < 100000 7.69 7.46 692 638 584 530 4.69 4.15 3.61

307| [N < 1000 214 20.7 19.2 17.7 16.2 14.7 13.0 115 10.0

308| (1000 < N < 10000 128 124 115 106 9.69 880 7.78 6.89 599
309| {10000 < N < 25000 10.5 10.1 941 8.68 7.94 7.21 6.38 5.64)491
310] {25000 < N < 50000 898 871 8.08 745 6.82 6.19 548 485 4.22
311| (50000 < N < 75000 820 795 7.38 6.80 6.23 5.66 5.00%443 3.85

312| |75000 < N < 100000 7.69 7.46 692 638 584 5.30 469 4.15 3.61

313| [N <1000 214 20.7 192 17.7 16.2 ,14&7* 13.0 11.5 10.0

314{ (1000 < N < 10000 128 124 115 106 9.69.880 7.78 6.89 5.99
315| {10000 < N < 25000 10.5 10.1 9.41 8.68%A94 7.21 6.38 5.64 491
316| (25000 < N < 50000 898 871 8.08 7,45-6.82 6.19 548 4.85 4.22
317] |50000 < N < 75000 820 795 7.38- 80 6.23 566 5.00 443 3.85

318| {75000 < N < 100000 7.69 746 6927638 584 530 4.69 4.15 3.61

319| [N < 1000 214 20.7) 192 17.7 16.2 14.7 13.0 115 10.0

320] (1000 < N < 10000 12.8 124 115 106 9.69 880 7.78 6.89 5.99
321] {10000 < N < 25000 10,5/ 10.1 9.41 8.68 7.94 7.21 6.38 5.64 4091
322| |25000 < N < 50000 898 871 8.08 745 6.82 6.19 548 4.85 4.22
323| |50000 < N < 75000, 820 795 738 680 623 566 500 443 3.85
324 (75000 < N <,100000 7.69 7.46 692 638 584 530 4.69 4.15 3.61

325| [N < 1000 214 20.7 19.2 17.7 16.2 14.7 13.0 115 10.0
326/ [1000:<\N < 10000 128 124 115 106 9.69 880 7.78 6.89 5.99
327| |¢0000 < N < 25000 10.5 10.1 941 8.68 7.94 7.21 6.38 5.64 491

328425666 AL [=Fa¥aVa¥al AQR—0 T4 o007 oar fotal 40— 40 4 0C 400
o JUUU V. = JUUUU 0,70 O.7r O.U0 7.7J 0.0z O.I7 J 10 T.0J T.Z

329 [50000 < N < 75000 820 795 7.38 6.80 6.23 5.66 5.00 4.43 3.85
330 |75000 < N < 100000 7.69 746 692 638 584 530 4.69 4.15 3.61

331 |N <1000 214 20.7 192 17.7 16.2 147 13.0 11.5 10.0

332 |1000 < N < 10000 128 124 115 106 9.69 880 7.78 6.89 5.99
333 |10000 < N < 25000 105 10.1 941 868 7.94 7.21 638 564 491
334 (25000 < N < 50000 898 871 8.08 7.45 6.82 6.19 548 4.85 4.22

335 |50000 < N < 75000 820 795 738 6.80 6.23 566 500 443 3.85
336 |75000 < N < 100000 7.69 746 692 638 584 530 4.69 4.15 3.61
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Table 1-1-3M Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials (Cont’d)

Minimum Maximum
Yield Temperature

Line Nominal ASME Construction Strength, Limit, Design
No. | Composition Product Form Spec. No. Type/Grade Code Notes MPa °C Factor  Notes
337 |PVC Extruded tube SD-2241 PVC2116 co1 41.4 60.0 D01 M17
338 |PVC Extruded tube SD-2241 PVC2116 co1 41.4 60.0 D01 M17
339 |PVC Extruded tube SD-2241 PVC2116 Cco1 41.4 60.0 D01 M17
340 |PVC Extruded tube SD-2241 PVC2116 C01 41.4 60.0 D01 M17
341 |PVEC Extruded tube SD-2241 PVC2116 co1 41.4 60.0 D01 M17
342 |PVLC Extruded tube SD-2241 PVC2116 co1 41.4 60.0 D01 W7
343 |PVLC Extruded tube SD-2241 PVC2120 co1 41.4 60.0 D01’ M18
344 |PVLC Extruded tube SD-2241 PVC2120 Cco1 41.4 60.0 DO1" M18
345 |PVLC Extruded tube SD-2241 PVC2120 co1 41.4 60.0 D01 M18
346 |PVLC Extruded tube SD-2241 PVC2120 co1 41.4 60.0 D01 M18
347 |PVEC Extruded tube SD-2241 PVC2120 co1 41.4 60.0 D01 M18
348 |PVLC Extruded tube SD-2241 PVC2120 co1 41.4 60.0 D01 M18
349 |PVLC Extruded pipe SD-1785 PVC1120 Cco1 48.3 60.0 D01 M19
350 |PVE Extruded pipe SD-1785 PVC1120 co1 483 60.0 D01 M19
351 |PVE Extruded pipe SD-1785 PVC1120 co1 48.3 60.0 D01 M19
352 |PVEC Extruded pipe SD-1785 PVC1120 co1 48.3 60.0 D01  M19
353 |PVLC Extruded pipe SD-1785 PVC1120 Co1 48.3 60.0 D01 M19
354 |PVLC Extruded pipe SD-1785 PVC1120 Co1 48.3 60.0 D01 M19
355 |pPVE Extruded pipe SD-1785 PVC1220 Cco1 48.3 60.0 D01 M19
356 |PVLC Extruded pipe SD-1785 PVC1220 co1 48.3 60.0 D01 M19
357 |PVE Extruded pipe SD-1785 PVC1220 co1 48.3 60.0 D01  M19
358 |PVLC Extruded pipe SD-1785 PVC1220 co1 48.3 60.0 D01 M19
359 |PVLC Extruded pipe SD-1785 PV(G1220 co1 48.3 60.0 D01 M19
360 |PVEC Extruded pipe SD-1785 RVG1220 co1 48.3 60.0 D01 M19
361 |PVLC Extruded pipe SD-2241\* PVC1120 co1 48.3 60.0 D01 M19
362 |PVLC Extruded pipe Sb-2241 PVC1120 co1 48.3 60.0 D01 M19
363 |PVLC Extruded pipe SD¥2241 PVC1120 co1 48.3 60.0 D01  M19
364 |PVLC Extruded pip€ SD-2241 PVC1120 co1 48.3 60.0 D01 M19
365 |PVLC Extruded 9ipe SD-2241 PVC1120 co1 48.3 60.0 D01 M19
366 |PVLC Extruded\pipe SD-2241 PVC1120 co1 48.3 60.0 D01 M19
367 |PVEC Extruded pipe SD-2241 PVC1220 co1 48.3 60.0 D01 M19
368 |PVLC Extruded pipe SD-2241 PVC1220 co1 48.3 60.0 D01 M19
369 |PVLC Extruded pipe SD-2241 PVC1220 co1 48.3 60.0 D01 M19
370 |PVE Extruded pipe SD-2241 PVC1220 co1 48.3 60.0 D01 M19
371 |PVE Extruded-pipe SB2244+—PVE1226 €0+ 483 60-6 Bo+—MI5
372 |PVC Extruded pipe SD-2241 PVC1220 co1 48.3 60.0 D01 M19
373 |PVC Extruded pipe SF-1483 PVCO 1135 co1 48.3 54.4 D01  M20, M21
374 |PVC Extruded pipe SF-1483 PVCO 1135 co1 48.3 54.4 D01  M20, M21
375 |pPVC Extruded pipe SF-1483 PVCO 1135 Cco1 48.3 54.4 D01 M20, M21
376 |PVC Extruded pipe SF-1483 PVCO 1135 co1 48.3 54.4 D01  M20, M21
377 |PVC Extruded pipe SF-1483 PVCO 1135 co1 48.3 54.4 D01  M20, M21
378 |PVC Extruded pipe SF-1483 PVCO 1135 co1 48.3 54.4 D01  M20, M21
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Table 1-1-3M Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials (Cont’d)

ASME NM.3.3-2018

Maximum Allowable Secondary Stress Range, MPa [Note (1)], for Material Temperature, °C, Not

Number of Equivalent Exceeding
Line Thermal Cycles,
No. N 23 25 30 35 40 45 50 55 60
337 |N <1000 214 20.7 19.2 17.7 16.2 14.7 13.0 115 10.0
338 1000 < N < 10000 128 124 115 106 9.69 880 7.78 6.89 5.99
339 |10000 < N < 25000 10.5 10.1 9.41 8.68 794 721 6.38 5.64 491
340 [25000 < N < 50000 898 871 8.08 7.45 6.82 6.19 548 4.85 4.22
341| |50000 < N < 75000 820 795 738 6.80 6.23 5.66 5.00 4.43 3.85
342| |75000 < N < 100000 7.69 746 692 638 584 530 4.69 4.15 3.61
343| |N <1000 214 20.7 192 17.7 16.2 14.7 13.0 115 10.0
344| 1000 < N < 10000 128 124 115 106 9.69 880 7.78 6.89 5.99
345| {10000 < N < 25000 105 101 9.41 8.68 794 7.21 638 564 491
346| (25000 < N < 50000 898 871 808 745 6.82 6.19 548 4.85 4.22
347| |50000 < N < 75000 820 795 738 6.80 6.23 5.66 5.00 4.43 3.85
348| |75000 < N < 100000 7.69 746 692 638 584 530 4.69 4.15 3.61
349| |N < 1000 214 20.7 192 17.7 16.2 14.7 13.0 115 10.0
350| {1000 < N < 10000 128 124 115 106 9.69 8.80 7.78 6.89 5.99
351] {10000 < N < 25000 105 101 9.41 868 794 7.21 6.38 5.64,.491
352| {25000 < N < 50000 898 871 8.08 745 6.82 6.19 548 485%\4.22
353| |50000 < N < 75000 820 795 738 6.80 6.23 5.66 5.00¢443 3.85
354] [75000 < N < 100000 7.69 746 692 638 584 530 4.69, 415 3.61
355] |N <1000 214 20.7 192 17.7 16.2 14.7,13.0 115 10.0
356] {1000 < N < 10000 128 124 115 106 9.69,.8.80 7.78 6.89 5.99
357| {10000 < N < 25000 105 101 9.41 8.68 7.9477.21 638 5.64 491
358| (25000 < N < 50000 898 871 8.08 7.45 682 6.19 548 4.85 4.22
359| |50000 < N < 75000 820 795 7.38 680" 6.23 5.66 5.00 4.43 3.85
360| |75000 < N < 100000 7.69 7.46 692 1638 584 530 4.69 4.15 3.61
361 |N <1000 214 20.74-19.2 17.7 162 147 13.0 11.5 10.0
362| {1000 < N < 10000 128 A24/ 115 106 9.69 880 7.78 6.89 5.99
363| {10000 < N < 25000 105 '10.1 9.41 8.68 7.94 7.21 6.38 5.64 491
364| [25000 < N < 50000 898 871 8.08 745 6.82 6.19 548 4.85 4.22
365| [50000 < N < 75000 820 795 738 6.80 6.23 566 5.00 4.43 3.85
366| [75000 < N < 100000 7.69 746 692 638 584 530 4.69 4.15 3.61
367| |N < 1000 214 20.7 19.2 17.7 162 147 13.0 115 10.0
368| {1000 <{y»<*10000 128 124 115 106 9.69 880 7.78 6.89 5.99
369| |10000-<"N < 25000 10.5 10.1 941 8.68 794 721 6.38 5.64 491
370| |25000 < N < 50000 898 871 8.08 745 6.82 6.19 548 4.85 4.22
3711458686—<N-<75066 §20—F95—F38—6-80—623—5-66—5-60—443—385
372 |75000 < N < 100000 7.69 746 692 638 584 530 4.69 4.15 3.61
373 |N <1000 214 20.7 19.2 17.7 162 147 13.0 11.5
374 |1000 < N <10000 128 124 115 106 9.69 880 7.78 6.89
375 |10000 < N < 25000 10.5 101 941 8.68 794 7.21 6.38 5.64
376 [25000 < N < 50000 898 871 8.08 745 6.82 6.19 548 4.85
377 |50000 < N < 75000 820 795 738 6.80 6.23 5.66 5.00 4.43
378 |75000 < N < 100000 7.69 746 692 638 584 530 4.69 4.15

113



https://asmenormdoc.com/api2/?name=ASME NM.3.3 2018.pdf

ASME NM.3.3-2018

Table 1-1-3M Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials (Cont’d)

Minimum Maximum
Yield Temperature

Line Nominal ASME Construction Strength, Limit, Design

No. | Composition Product Form Spec. No. Type/Grade Code Notes MPa °C Factor  Notes
379 |PVDF Extruded pipe SF-1673 PVDF 2020 44.8 93.3 D01 M22
380 |PVDF Extruded pipe SF-1673  PVDF 2020 44.8 93.3 D01 M22
381 |PVDF Extruded pipe SF-1673 PVDF 2020 44.8 93.3 D01 M22
382 |PVDF Extruded pipe SF-1673  PVDF 2020 44.8 93.3 D01 M22
383 |PVPF Extruded pipe SF-1673  PVDF 2020 44.8 93.3 D01 M22
384 |PVPF Extruded pipe SF-1673  PVDF 2020 44.8 93.3 D01  M22
385 |PVPF Extruded pipe SF-1673  PVDF 2025 53.0 93.3 D01 M23
386 |PVPF Extruded pipe SF-1673 PVDF 2025 53.0 93.3 D01 M23
387 |PVPF Extruded pipe SF-1673  PVDF 2025 53.0 93.3 D01 M23
388 |PVPF Extruded pipe SF-1673  PVDF 2025 53.0 93.3 D01 M23
389 |PVPF Extruded pipe SF-1673  PVDF 2025 53.0 93:3 D01 M23
390 |PVPF Extruded pipe SF-1673  PVDF 2025 53.0 93.3 D01 M23
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Table 1-1-3M Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials (Cont’d)

Maximum Allowable Secondary Stress Range, MPa [Note (1)], for Material Temperature, °C, Not

Number of Equivalent Exceeding
Line Thermal Cycles,
No. N 23 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95
379 |N <1000 45.6 449 432 414 39.6 37.8 36.1 343 325 309 292 275 259 242 225 19.2
380 1000 < N < 10000 435 429 413 39.6 38.0 364 348 332 31.6 299 283 267 250 234 218 185

381 (10000 < N < 25000 42.7 421 405 39.0 37.4 359 343 328 312 29.6 279 263 247 231 214 182
382 [25000 < N < 50000 42.0 414 399 384 369 354 339 324 309 29.3 27.7 26.1 244 228 21.2 18.0
383| 150000 < N < 75000 41.7 411 39.6 381 36.7 352 33.7 322 30.7 291 27.5 259 243 227 211179
384 |75000 < N < 100000 414 40.8 394 379 36.5 350 335 321 306 29.0 274 258 242 226 210 178

385| |N <1000 539 53.1 51.0 489 46.8 44.7 427 40.6 385 36.5 345 32.6 30.6 286 26.7 P27
386| (1000 < N < 10000 51.5 50.7 488 469 45.0 43.1 41.2 39.2 373 354 335 315 29.6 .27.7 25.7 219
387| 110000 < N < 25000 50.5 49.7 479 46.1 442 424 406 387 369 350 33.0 311292 273 254 215
388 125000 < N < 50000 49.7 49.0 47.2 454 437 419 40.1 383 36,5 34.6 32.7 30.8%289 27.0 251 213
389| 150000 < N < 75000 493 48.6 468 451 433 41.6 398 381 363 344 325306 287 268 249 211
390] [75000 < N < 100000 49.0 483 46.5 44.8 43.1 414 39.6 379 36.2 343 324" 305 286 26.7 248 21.0
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Table 1-1-3M Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials (Cont’d)

GENERAL NOTES:
(a) The stress values in this Table may be interpolated to determine values for intermediate temperatures. The values at intermediate tempera-
tures shall be rounded to the same number of decimal places as the value at the higher temperature between which values are being
interpolated. The rounding rule is: when the next digit beyond the last place to be retained is less than 5, retain unchanged the digit
in the last place retained; when the digit next beyond the last place to be retained is 5 or greater, increase by 1 the digit in the last
place retained.
(b) The following abbreviations are used: CPVC, chlorinated poly(vinyl chloride); PVC, poly(vinyl chloride); and PVDF, poly(vinylidene fluoride).

NOTE: (1)

CONSTRU
C01 Comp

not imjpact the allowable stress values provided in this Table, they can influence the acceptability of the various joining methods allow

ASME
the pi

DESIGN FA
D01 A

MATERIAL
MO01 M
(a) mini
(b) mini
(c) mini
(d) aver;
(e) hydr
(f) hydr
MO02 M
(a) minj
(b) mini
(c) mini]
(d) aver;
(e) hydr
(f) hydr

MATERIAL
MO03 M

(a) clasdification of Group 03, Class 2, and Grade 3 in accordance with ASTM D4066.

(b) mini
50 mm/mi
(c) mini

(d) mini
notch radi
(e) mini
(f) hydr
(9) hydn
M04 M

(a) clasdfication of Greup 03, Class 2, and Grade 3 in accordance with ASTM D4066.

(b) mini
50 mm/mi
(c) minil
testing sha

MUItply MFa Dy 1UUU To oDtalll Krad.

TION CODE NOTE (ASME NM.1):

NM.1. In addition to the material and joining requirements set forth in ASME NM.1, the joining method to be used.shall be approy
bing component manufacturer.

CTOR NOTE (ASME NM.1):
owable stress range values are based on a design factor (DF) of 0.50.

NOTES — CHLORINATED POLY(VINYL CHLORIDE):

hterial shall have a

mum impact resistance of 80.1 J/m of notch at 23°C in accordance with ASTM D256

mum modulus of elasticity in tension of 2482 MPa at 23°C in accordance with ASTM\D638

num deflection temperature under load of 100°C at a load of 1.82 MPa in accordance with ASTM D648

ge extent of burning of under 25 mm and an average time of burning of under 10 s in accordance with ASTM D635
bstatic design basis (HDB) of 4000 psi at 23°C and 1000 psi at 82.2°C in accerdance with ASTM D2837

static design stress (HDS) of 2000 psi at 23°C and 500 psi at 82.2°C in aceordance with ASTM D2837

hterial shall have a

mum impact resistance of 80.1 J/m of notch at 23°C in accordance With ASTM D256

mum modulus of elasticity in tension of 2482 MPa at 23°C in accekdance with ASTM D638

mum deflection temperature under load of 100°C at a load of £:82' MPa in accordance with ASTM D648

ge extent of burning of under 25 mm and an average time.of‘burning of under 10 s in accordance with ASTM D635
bstatic design basis (HDB) of 4000 psi at 23°C and 1250¢psi at 82.2°C in accordance with ASTM D2837

static design stress (HDS) of 2000 psi at 23°C and 625"psi at 82.2°C in accordance with ASTM D2837

NOTES — POLYAMIDE:
hterial shall have a

mum elongation at break of 200% in accordance with ASTM D638, using a 3.2 mm * 0.4 mm thick test specimen. The speed of testing s
h +10% at 23°C + 2°C and 50% * 5% relative humidity.

mum izod impact resistance of 55 J)/m in accordance with ASTM D256, using a test specimen with a 12.7-mm depth, a 3.17-mm width
s of 0.25 mm.

um deflection temperature of 40°C at 1.82 MPa in accordance with ASTM D648, using an unannealed test specimen 3.17 mm in
static design basis (HDB) of 2500 psi at 23°C, 1600 psi at 60°C, and 1250 psi at 82.2°C in accordance with ASTM D2837.
bstatic design stre§s“(HDS) of 1250 psi at 23°C, 800 psi at 60°C, and 625 psi at 82.2°C in accordance with ASTM D2837.
hterial shall have a

mum elongation at break of 200% in accordance with ASTM D638, using a 3.2 mm # 0.4 mm thick test specimen. The speed of testing s
h +10%-at"23°C + 2°C and 50% * 5% relative humidity.
mum flexural modulus of 900 MPa in accordance with ASTM D790, Procedure A using a 3.2 mm x 12.7 mm x 127 mm test specime
1 beperformed with a crosshead speed of 1.3 mm/min (*50%) at 23°C + 2°C and 50% * 5% relative humidity.

a7
7

(d) mini

. 1 : PEI-R 1 el AGIOR L N : : el 497 1 1 4 ]
TTUTIT IZOT IIITPAct TeSISTAIICT U JJ J7 HTIIT aCCOT Uallce WITIT 2315 T IV DZ° 50, USTIZ a (CSTSPCCHITCIT WItITa LZ-7 -IIINT UCpP UL, a O, L7 -IIIIT WITTT,

notch radius of 0.25 mm.
(e) minimum deflection temperature of 40°C at 1.82 MPa in accordance with ASTM D648, using an unannealed test specimen 3.17 mm in width.
(f) hydrostatic design basis (HDB) of 3150 psi at 23°C and 1600 psi at 82.2°C in accordance with ASTM D2837.

(9) hydr

ostatic design stress (HDS) of 1600 psi at 23°C and 800 psi at 82.2°C in accordance with ASTM D2837.

MATERIAL NOTES — POLYETHYLENE:
MO5 Material shall have a carbon black percentage of 2% to 3% in accordance with ASTM D4218 or ASTM D1603, natural with UV stabilizer, or
colored with UV stabilizer.
MO06 Material shall have a
(a) thermal stability of over 220°C in accordance with ASTM D3350
(b) maximum brittleness temperature of -60°C in accordance with ASTM D746
(c) minimum tensile elongation at break of 400% in accordance with ASTM D638, using a Type 1V tensile bar at 50 mm/min at 23°C
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Table 1-1-3M Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials (Cont’d)

MATERIAL NOTES — POLYETHYLENE: (Cont’'d):

(d)

slow crack growth resistance of over 500 h in accordance with ASTM F1473 at 2.4 MPa and 80°C in air

(e) hydrostatic design basis (HDB) of 1250 psi at 23°C and 1000 psi at 60°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4

0
M07
(@)
(b)

hydrostatic design stress (HDS) of 800 psi at 23°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4.
Material shall have a

thermal stability of over 220°C in accordance with ASTM D3350

maximum brittleness temperature of -60°C in accordance with ASTM D746

(c) minimum tensile elongation at break of 400% in accordance with ASTM D638, using a Type IV tensile bar at 50 mm/min at 23°C

(d)

slow crack growth resistance of over 500 h in accordance with ASTM F1473 at 2.4 MPa and 80°C in air

(e) hydrostatic design basis (HDB) of 1250 psi at 23°C and 630 psi at 82.2°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4

0
M08
M09

(@)

(b)

(@

(d)

(e

0]
M10

(@)

(b)

(@

(d)

(e)

0
M11

(@)

(b)

(@

(d)

(e

0]
M12

(@)

(b)

(@

(d)

(e)

0]
M13

(@)

(b)

(@

(@)

(e

0]
M14

MATH

M15
(@)
(b)
(0
(@)
(e)

hydrostatic design stress (HDS) of 800 psi at 23°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4
Material shall have a carbon black percentage of 2% to 3% in accordance with ASTM D4218 or ASTM D1603, or colored withtU\
Material shall have a

thermal stability of over 220°C in accordance with ASTM D3350

maximum brittleness temperature of -60°C in accordance with ASTM D746

minimum tensile elongation at break of 400% in accordance with ASTM D638, using a Type IV tensile bar at 50-mm/min at 2
slow crack growth resistance of over 100 h in accordance with ASTM F1473 at 2.4 MPa and 80°C in air

hydrostatic design basis (HDB) of 1600 psi at 23°C and 800 psi at 60°C in accordance with ASTM D2837,PPI TR-3, and PPI T
hydrostatic design stress (HDS) of 800 psi at 23°C in accordance with ASTM D2837, PPI TR-3, and PRI TR-4

Material shall have a

thermal stability of over 220°C in accordance with ASTM D3350

maximum brittleness temperature of -60°C in accordance with ASTM D746

minimum tensile elongation at break of 400% in accordance with ASTM D638, using a Type [V*tensile bar at 50 mm/min at 2
slow crack growth resistance of over 100 h in accordance with ASTM F1473 at 2.4 MPa_ and 80°C in air

hydrostatic design stress (HDS) of 800 psi at 23°C in accordance with ASTM D2837PPI TR-3, and PPI TR-4

Material shall have a

thermal stability of over 220°C in accordance with ASTM D3350

maximum brittleness temperature of -60°C in accordance with ASTM D746

minimum tensile elongation at break of 400% in accordance with ASTM D638, using a Type IV tensile bar at 50 mm/min at 2
slow crack growth resistance of over 500 h in accordance with ASTM F1473 at 2.4 MPa and 80°C in air

hydrostatic design basis (HDB) of 1600 psi at 23°C and 800 psi at '60SC in accordance with ASTM D2837, PPI TR-3, and PPI T
hydrostatic design stress (HDS) of 1000 psi at 23°C in accordance\with ASTM D2837, PPI TR-3, and PPI TR-4

Material shall have a

thermal stability of over 220°C in accordance with ASTM D3350

maximum brittleness temperature of -60°C in accordance,with ASTM D746

minimum tensile elongation at break of 400% in accordance with ASTM D638, using a Type IV tensile bar at 50 mm/min at 2
slow crack growth resistance of over 500 h in accerdance with ASTM F1473 at 2.4 MPa and 80°C in air

hydrostatic design stress (HDS) of 1000 psi at.23°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4

Material shall have a

thermal stability of over 220°C in accordance with ASTM D3350

maximum brittleness temperature of -60°C in accordance with ASTM D746

minimum tensile elongation at break of 400% in accordance with ASTM D638, using a Type IV tensile bar at 50 mm/min at 2
slow crack growth resistance/of over 500 h in accordance with ASTM F1473 at 2.4 MPa and 80°C in air

hydrostatic design basis (HDB)-of 1600 psi at 23°C and 800 psi at 82.2°C in accordance with ASTM D2837, PPI TR-3, and PPI
hydrostatic design stress~(HDS) of 1000 psi at 23°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4

Material shall have a tarbon black percentage of 2% to 3% in accordance with ASTM D4218 or ASTM D1603.

RIAL NOTES — POLY(VINYL CHLORIDE):
Material shall have a
minimum impaet resistance of 266.9 J/m of notch at 23°C in accordance with ASTM D256
minimuninhedulus of elasticity in tension of 2206 MPa at 23°C in accordance with ASTM D638
minimun, deflection temperature under load of 60°C at a load of 1.82 MPa in accordance with ASTM D648
average extent of burning of under 25 mm and an average time of burning of under 10 s in accordance with ASTM D635
hydrostatic design basis (HDB) of 2000 psi at 23°C in accordance with ASTM D2837

0]
M16
(@)
(b)
(@
(d)
(e
0]
M17
(@)
(b)
(@

hydrostatic design basis (HDB) of 1600 psi at 23°C and 1000 psi at 60°C in accordance with ASTM D2837, PPI TR-3, and PPI T

hydrostatic design basis (HDB) of 1600 psi at.23°C-and 1000 psi at 60°C in accordance with ASTM D2837, PPI TR-3, and PPI T

[ stabilizer.

ES

R-4

R-4

TR-4

hydrostatic design Stress (HDS) of 1000 psi at 23°C 1 accordance with ASTM DZ837
Material shall have a
minimum impact resistance of 266.9 J/m of notch at 23°C in accordance with ASTM D256
minimum modulus of elasticity in tension of 2206 MPa at 23°C in accordance with ASTM D638
minimum deflection temperature under load of 60°C at a load of 1.82 MPa in accordance with ASTM D648
average extent of burning of under 25 mm and an average time of burning of under 10 s in accordance with ASTM D635
hydrostatic design basis (HDB) of 2500 psi at 23°C in accordance with ASTM D2837
hydrostatic design stress (HDS) of 1250 psi at 23°C in accordance with ASTM D2837
Material shall have a
minimum impact resistance of 266.9 J/m of notch at 23°C in accordance with ASTM D256
minimum modulus of elasticity in tension of 2206 MPa at 23°C in accordance with ASTM D638
minimum deflection temperature under load of 60°C at a load of 1.82 MPa in accordance with ASTM D648
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Table 1-1-3M Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials (Cont’d)

MATERIAL NOTES — POLY(VINYL CHLORIDE): (Cont’d):
(d) average extent of burning of under 25 mm and an average time of burning of under 10 s in accordance with ASTM D635
(e) hydrostatic design basis (HDB) of 3200 psi at 23°C in accordance with ASTM D2837
(f) hydrostatic design stress (HDS) of 1600 psi at 23°C in accordance with ASTM D2837
M18 Material shall have a
(a) minimum impact resistance of 266.9 J/m of notch at 23°C in accordance with ASTM D256
(b) minimum modulus of elasticity in tension of 2206 MPa at 23°C in accordance with ASTM D638
(c) minimum deflection temperature under load of 60°C at a load of 1.82 MPa in accordance with ASTM D648
(d) average extent of burning of under 25 mm and an average time of burning of under 10 s in accordance with ASTM D635
(e) hydrostatic design basis (HDB) of 4000 psi at 23°C in accordance with ASTM D2837
(f) hydr¢static design stress (HDS) of 2000 psi at 23°C in accordance with ASTM D2837
M19 Mpterial shall have a
(a) minifnum impact resistance of 34.7 J/m of notch at 23°C in accordance with ASTM D256
(b) minimum modulus of elasticity in tension of 2758 MPa at 23°C in accordance with ASTM D638
(c) minijnum deflection temperature under load of 70°C at a load of 1.82 MPa in accordance with ASTM D648
(d) averfge extent of burning of under 25 mm and an average time of burning of under 10 s in accordance with ASTM(D635
(e) hydrpstatic design basis (HDB) of 4000 psi at 23°C in accordance with ASTM D2837
(f) hydr¢static design stress (HDS) of 2000 psi at 23°C in accordance with ASTM D2837
M20 Mhpterial shall have a
(a) minimum impact resistance of 266.9 J/m of notch at 23°C in accordance with ASTM D256
(b) minimum modulus of elasticity in tension of 2206 MPa at 23°C in accordance with ASTM D638
(c) minimum deflection temperature under load of 60°C at a load of 1.82 MPa in accordance with ASTM-D648
(d) averpge extent of burning of under 25 mm and an average time of burning of under 10 s in accordance with ASTM D635
(e) hydrpstatic design basis (HDB) of 7100 psi at 23°C in accordance with ASTM D2837
(f) hydr¢static design stress (HDS) of 3550 psi at 23°C in accordance with ASTM D2837
M21 Allowable stress values apply to both the oriented and unoriented directions.

MATERIALI NOTES — POLY(VINYLIDENE FLUORIDE):
M22 Mhpterial shall have a
(a) clasdification of Type I in accordance with ASME SD-3222
(b) minifnum impact resistance of 80.0 J/m of notch at 23°C in accordance with"ASTM D256
(c) minijpum flexural modulus of 1.38 GPa at 23°C in accordance with ASTM\D790, using Method I
(d) minifnum tensile elongation at break of 10% in accordance with ASTM, D638, using a Type I tensile bar at 51 mm/min at 23°C
(e) hydrpstatic design basis (HDB) of 4000 psi at 23°C and 1250 psi at-93.3°C in accordance with ASTM D2837
(f) hydr¢static design stress (HDS) of 2000 psi at 23°C and 625 psi at93.3°C in accordance with ASTM D2837
M23 Mpterial shall have a
(a) clasdification of Type II in accordance with ASME SD-3222
(b) minifnum flexural modulus of 1.38 GPa at 23°C in accordance with ASTM D790, using Method I
(c) minijnum tensile elongation at break of 10% in accordan¢e with ASTM D638, using a Type I tensile bar at 51 mm/min at 23°C
(d) hydrpstatic design basis (HDB) of 5000 psi at 23°C and 1250 psi at 120°C in accordance with ASTM D2837
(e) hydrpstatic design stress (HDS) of 2500 psi at 23°C™and 625 psi at 120°C in accordance with ASTM D2837
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Table 1-1-YM Yield Strength Values, S,, for Thermoplastic Materials

Minimum
Yield
Line ASME Strength,

No. Nominal Composition Product Form Spec. No. Type/Grade MPa Notes

CPVC Extruded pipe SD-2846 CPVC 4120-05 48.3 MO1
2 CPVC Extruded pipe SD-2846 CPVC 4120-06 48.3 MO01
3 CPVC Extruded pipe SF-441 CPVC 4120-05 48.3 MO1
4 CPVC Extruded pipe SF-441 CPVC 4120-06 48.3 MO1
5 PVC Extruded pipe SF-442 CPVC 4120-05 48.3 MO01
6 PVC Extruded pipe SF-442 CPVC 4120-06 48.3 MO1
7 Rolyamide Extruded pipe SF-2945 PA 32312 48.0 MO02
8 Rolyamide Extruded pipe SF-2945 PA 32316 48.0 M02
9 Rolyethylene Extruded pipe SD-2239 PE2708 17.9 MO03
10 Rolyethylene Extruded pipe SD-2513 PE2708 179 MO03
11 Rolyethylene Extruded tube SD-2737 PE2708 179 MO03
12 Rolyethylene Extruded pipe SD-3035 PE2708 17.9 MO03
13 Rolyethylene Extruded pipe SF-714 PE2708 17.9 MO03
14 Rolyethylene Extruded pipe SD-2239 PE3608 20.7 MO03
15 Rolyethylene Extruded pipe SD-2239 PE4608 20.7 MO03
16 Rolyethylene Extruded pipe SD-2239 PE4710 20.7 MO03
17  |Rolyethylene Extruded pipe SD-2513 PE4710 20.7 MO03
18 Rolyethylene Extruded tube SD-273% PE3608 20.7 MO03
19 Rolyethylene Extruded tube SD-2737 PE4608 20.7 MO03
20 Rolyethylene Extruded tube SD-2737 PE4710 20.7 MO03
21 Rolyethylene Extruded pipe SD-3035 PE3608 20.7 MO03
22 Rolyethylene Extruded-pipe SD-3035 PE4608 20.7 MO03
23 Rolyethylene Extruded-pipe SD-3035 PE4710 20.7 MO03
24 Rolyethylene Extruded pipe SF-714 PE3608 20.7 MO03
25 Rolyethylene Extruded pipe SF-714 PE4608 20.7 MO03
26 Rolyethylene Extruded pipe SF-714 PE4710 20.7 MO03
27 Rolyethylene Extruded pipe SF-2619 PE3608 20.7 MO03
28 Rolyethylene Extruded pipe SF-2619 PE4710 20.7 MO03
29 AU Extruded pipe SD-1785 PVC2110 41.4 MO1
30 |B¥E Extrudedpip $b-1785 pVe2412 414 Mot
31 pPVC Extruded pipe SD-1785 PVC2116 41.4 MO1
32 pPVC Extruded pipe SD-1785 PVC2120 41.4 MO1
33 PVC Extruded tube SD-2241 PVC2110 41.4 MO1
34 PVC Extruded tube SD-2241 PVC2112 41.4 MO1
35 PVC Extruded tube SD-2241 PVC2116 41.4 MO1
36 |PVC Extruded tube SD-2241 PVC2120 41.4 MO1
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Table 1-1-YM Yield Strength Values, S,, for Thermoplastic Materials

Yield Strength, MPa [Note (1)], for Material Temperature, °C, Not Exceeding

Line

No. 23 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95
483 473 454 435 415 401 382 362 343 324 304 285 266 246 227 208

2 483 473 454 435 415 401 382 362 343 324 304 285 266 246 227 208

3 483 473 454 435 415 401 382 362 343 324 304 285 266 246 227 208

4 483 473 454 435 415 401 382 362 343 324 304 285 266 24.6 227 208

5 483 473 454 435 415 401 382 362 343 324 304 285 266 246 227 0.

6 483 473 454 435 415 401 382 362 343 324 304 285 266 246  22.7-20.

7 48.0 463 426 392 361 334 309 287 268 252 239 229 222 21.8

8 48.0 463 426 392 361 334 309 287 268 252 239 229 222 24.8

9 179

10 179

11 179

12 179

13 179

14 207 201 187 173 159 145 131 11.7 103 889" 7.49

15 207 201 187 172 158 144 13.0 116 10.2 881 741 6.00 4.59

16 207 201 187 172 158 144 13.0 116 102 881 741 6.00 4.59

17 20.7 201 187 172 158 144 13.0 11, 10.2 881 741 6.00 4.59

18 20.7 201 187 173 159 145 131 =4.7 103 8.89 7.49

19 20.7 201 187 172 158 144 130 116 10.2 881 741 6.00 4.59

20 20.7 201 187 172 158 144 130 116 10.2 881 741 6.00 4.59

21 207 201 187 173 159, 145 131 117 103 889 749

22 207 201 187 172 1587 144 13.0 116 10.2 881 741 6.00 4.59

23 20.7 201 187 172 158 144 13.0 116 10.2 881 741 6.00 459

24 20.7 201 18.7,.\173 159 145 131 117 103 8.89 7.49

25 20.7 201 18%N172 158 144 13.0 116 10.2 881 741 6.00 459

26 207 201 (£187 172 158 144 13.0 116 10.2 881 741 6.00 459

27 207 201 )187 173 159 145 131 117 103 889 749

28 20.7 »20,1 187 172 158 144 130 116 10.2 881 741 6.00 459

29 414 402 373 344 315 286 253 224 189

30 4144—492—373 344 315 286253 224 139

31 414 402 373 344 315 286 253 224 189

32 414 402 373 344 315 286 253 224 189

33 414 402 373 344 315 286 253 224 189

34 414 402 373 344 315 286 253 224 189

35 414 402 373 344 315 286 253 224 189

36 414 402 373 344 315 286 253 224 189
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Table 1-1-YM Yield Strength Values, S,, for Thermoplastic Materials (Cont’d)

Minimum
Yield
Line ASME Strength,
No. Nominal Composition Product Form Spec. No. Type/Grade MPa Notes
37 PVC Extruded pipe SD-1785 PVC1120 48.3 MO1
38 PVC Extruded pipe SD-1785 PVC1220 48.3 MO1
39 PVC Extruded pipe SD-2241 PVC1120 48.3 MO1
40 PVC Extruded pipe SD-2241 PVC1220 48.3 MO1
41 pvC Extruded pipe SF-1483 PVCO 1135 48.3 MO01, M04
42 RvC Extruded pipe SF-1483 PVCO 1135 76.5 MO01, M05
43 RVDF Extruded pipe SF-1673 PVDF 2020 44.8 MO06
44 RVDF Extruded pipe SF-1673 PVDF 2025 53.0 MQ6

GENERAL NOTES:

(a) Thetapulated values of yield strength are those that the Committee believes are suitable for use in design calculations. At temperatures above
room femperature, the yield strength values correspond to the yield strength trend curve adjusted to theuninimum specified room-tenjpera-
ture yield strength. The yield strength values do not correspond exactly to “minimum” or “average” asthese terms are applied to a stat}stical
treatnjent of a homogeneous set of data. Neither the ASME material specifications nor the rules of ASME NM.1 require elevated tempefature
testing for yield strengths of production material for use in Code components. It is not intended that results of such tests, if performpd, be

ture t
mater
(b) Notes
(c) Thest
tures
interp|
in the
place
(d) Thefo
(e) Chlori
stress

NOTE: (1)

MATERIAL
MO1 TH
\Y
MO02 Th
€
\C
MO03 T}
5

=3

MO04
MO05
MO06

o33

€

st results on production material appear lower than the tabulated values by a large.amount (more than the typical variabi
al and suggesting the possibility of some error), further investigation by retest or other means should be considered.
limiting applications of these materials appear in Tables 1-1-1M, 1-1-2M,.and 1-1-3M.

compTed with these tabulated yield strength values for ASME Code acceptance/rejection purposes for materials. If some elevated tenjpera-

hall be rounded to the same number of decimal places as the value at the higher temperature between which values are

etained.
lowing abbreviations are used: CPVC, chlorinated poly(vinyl chloride); PVC, poly(vinyl chloride); and PVDF, poly(vinylidene flug

alues in this Table are based on short-duration loads and-are not appropriate for use as design stresses for long-term sustained

Multiply MPa by 1000 to obtain kPa.

NOTES:

e stress values for chlorinated poly(vinyl chloride) and poly(vinyl chloride) in this Table are based on tensile testing in accor

th ASTM D638 using a Type I tensile bar at 5.1 mm/min at 23°C. At other strain rates, other values may apply.

e stress values for polyamide in this‘Table are based on tensile testing in accordance with ASTM D638, using a 3.2 mm =+ 0.4 mm

5t specimen. The speed of testing shall be 50 mm/min #10% at 23°C + 2°C and 50% * 5% relative humidity. At other strain rates,

lues may apply.

e stress values for polyethylene in this Table are based on tensile testing in accordance with ASTM D638 using a Type IV tensile
mm/min at 23°C. Atother strain rates, other values may apply.

ese stress values forieriented poly(vinyl chloride) apply to the unoriented directions only.

ese stress values for oriented poly(vinyl chloride) apply to the oriented direction only.

e stress values for poly(vinylidene fluoride) in this Table are based on tensile testing in accordance with ASTM D638 using a

hsile bar at, 51 mm/min at 23°C. At other strain rates, other values may apply.

ity of

ess values in this Table may be interpolated to determine values for intermediate temperatures. The values at intermediate tenjpera-

being

blated. The rounding rule is: when the next digit beyond the last'place to be retained is less than 5, retain unchanged thq digit
last place retained; when the digit next beyond the last place to be retained is 5 or greater, increase by 1 the digit in the last

ride).

hated poly(vinyl chloride), polyamide, polyethylene, poly/fxinyl chloride), and poly(vinylidene fluoride) are viscoelastic materials. The

oads.

Hance

thick
other

bar at

'ype |

122


https://asmenormdoc.com/api2/?name=ASME NM.3.3 2018.pdf

ASME NM.3.3-2018

Table 1-1-YM Yield Strength Values, S,, for Thermoplastic Materials (Cont’d)

Yield Strength, MPa [Note (1)], for Material Temperature, °C, Not Exceeding

Line

No. 23 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95
37 483 469 435 401 36.7 333 295 261 220

38 483 469 435 401 367 333 295 261 220

39 483 469 435 401 367 333 295 261 220

40 483 469 435 401 36.7 333 295 261 220

41 483 469 435 401 36.7 333 295 261

42 765 742 689 635 581 528 46.7 413

43 448 441 424 408 391 375 358 342 325 309 292 276 259 243 226 21.
44 53.0 518 493 470 448 428 409 391 373 356 339 323 306 29.0.0 274 257
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Table 1-2.1-1M Data Sheet for Fiberglass Unsaturated Polyester Resin Type | (SC-582)

Description and Service Limits

Reinforcement material: FibergtasstfypeEorE€Rgtass)
Resin material: Unsaturated polyester resin
Reinforcement pattern: Random glass
Structural wall thickness range, jnm: 2.5to 17.5
Liner thickness, mm: 2.5
Modulus Data [Notes (1), (2), and (3)]
Modulus of Elasticity for Total Wall Thickness, mm (Including 2.5-mm Liner), and Temperature, °C
Up to and Including 25°C 65°C 93°C
ASTM Test 20 and 20 and 20 and
Property Symbol Method 5 10 15 Over 5 10 15 Over 5 10 15 Over

Axial tensile, MPa E4sr | D638, D1599, 7.72E+03 7.79E403 7.79E+03 7.79E+03 | 6.84E+03 6.90E+03 6.97E+03 6.97E+03 | 5.99E+03 6O06E+03 6.08E+03 6.10E+03

or D2105
Axial compressive, MPa  E4c | D695 7.72E+03 7.79E+03° 779E+03 7.79E+03 | 6.84E+03 6.90E+03 6.97E+03 6.97E+03 | 5.99E+03 6O06E+03 6.08E+03 6.10E+03
Axial flexural, MPa Easr | D790 or D2925  7.45E+03 7.59E+03 7.72E+03 7.72E+03 | 6.59E+03 6.76E+03 6.83E+03 6.88E+03 | 5.75E+03 592E+03 5.99E+03 6.03E+03
Hoop tensile, MPa Eur D638, D1599, 7.72E+03 7.79E+03 7.79E¥03 7.79E+03 | 6.84E+03 6.90E+03 6.97E+03 6.97E+03 | 5.99E+03 606E+03 6.08E+03 6.10E+03

or D2290
Hoop flexural, MPa Enr | D790 or D2412  7.45E+03 7.59E+03 7.72E+03 7.72E+03 | 6.59E+03 6.76E+04 6.83E+03 6.88E+04 | 5.75E+03 592E+03 5.99E+03 6.03E+03
In-plane shear, MPa G D4255 2.88E+03 2.90E+03 2.92E+03 2.92E+03 |2.56E+03 2.58E+03 2.59E+03 2.60E+03|2.24E+03 227E+03 2.28E+03 2.28E+03
Other Property Data [Notes (1), (2), and (3)]

Property Symbol Test Method Value for 5-mm Thickness
Poisson’s ratio: hoop-axial tensile VAT 0.34
Poisson’s ratio: axial-hoop tensile VAHT 0.34
Coefficient of thermal expansion,|mm/mm/°C: axial Oy D696 3%9E~05
Coefficient of thermal expansion, mm/mm/°C: hoop ay 3.79E-05
Density, kg/m> P D792 1411.675
Thermal conductivity, W/(m-K) k C1045 0.182506
Allowable Stress Data [Note (4)]
Property Symbol ASTM Test Method 25°C 65°C 93°C

Axial tensile, MPa Sa0:1) D638 or D2105 7.79E+00 6.90E#00 6.06E+00
Axial flexural, MPa Safo:1) D790 or D2925 1.14E+01 1.01E+01 890E+00
Axial compressive, MPa Sa0:-1) D695 7.79E+00 6.90E+00 6.06E+00
Axial 2 x 1 biaxial tensile, MPa Sa) D1599 7.79E+00 6.90E+00 606E+00
Hoop 2 x 1 biaxial tensile, MPa SHe2:1) D1599 7.79E+00 6.90E+00 6.06E+00
Hoop tensile, MPa SH(1:0) D638, D1599, or D2290 7.79EF00 6.90EF00 5.06E+00
In-plane shear, MPa T D4255 2.90E+00 2.58E+00 2.27E+00
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Ultimate Stress Data [Note (4)

Property Symbol ASTM Test Method 25°C 65°C 93°C
Axial tensile, MPa Sao:1) D638 or D2105 7.79E+01 6.90E+01 606E+01
Axial flexural, MPa Safo:1) D790 or D2925 1.14E+02 1.01E+02 890E+01
Axial compressive, MPa Saq:-1) D695 7.79E+01 6.90E+01 606E+01
Axial 2 x 1 biaxial tensile, MPa Sa20) D1599 7.79E+01 6.90E+01 6.06E+01
Hoop 2 x 1 biaxial tensile, MPa SH2 D1599 7.79E+01 6.90E+01 6.06E+01
Hoop tensile, MPa Sh(1:0) D638, D1599, or D2290 7.79E+01 6.90E+01 6.06E+01
In-plane shear, MPa T D4255 2.90E+01 2.58E+01 2427E+01
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Sa@:)
~
Sa0:1) =4
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SH 7 SH2:1)
e
~
~
~
P
~
P
~
~
~
//

Sao-1+

Allowable Stress Envelope

GENERAL NOTES:

(a) The values in these tables may be interpolated to determine values for intermediate temperatures and thicknesses.
(b) Refer to ASME NM.2, Table 3-3.1-1 for limitations on service based on temperature.
(c) The maximum allowable dedign stress value shall be 12 410 kPa for flanges constructed of Type I laminates.

NOTES:
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(1) Elastic properties apply to tothl wall, notjust to structural wall. This is to ensure that the loads on the piping, the supports, and the connected equipment, as’calcjilated in the pipe stress analysis,
are not understated.

(2) Formodulus values ofthe structural wall only, or for pipe for which the liner thicknessis 0.0 mm, itis permissible to use the modulus values applicable to a total wall thickness of 20 mm and over.

(3) Elastic properties may also be determined in accordance with ASME NM.2, Mandatory Appendix II.

(4) Allowable and ultimate stress values apply to the structural wall only, not the total wall thickness.



https://asmenormdoc.com/api2/?name=ASME NM.3.3 2018.pdf

9¢1

Table 1-2.1-2M Data Sheet for Fiberglass Unsaturated Polyester Resin Type Il (SC-582)

Description and Service Limits

Reinforcement material: FibergtasstfypeEorE€Rgtass)
Resin material: Unsaturated polyester resin
Reinforcement pattern: Random glass/WR (0/90)
Structural wall thickness range, jnm: 2.5to 17.5
Liner thickness, mm: 2.5
Modulus Data [Notes (1), (2), and (3)]
Modulus of Elasticity for Total Wall Thickness, mm (Including 2.5-mm Liner), and Temperature, °C
Up to and Including 25°C 65°C 93°C
ASTM Test 20 and 20 and 20 and
Property Symbol Method 5 10 15 Over 5 10 15 Over 5 10 15 Over

Axial tensile, MPa E4sr | D638, D1599, 9.10E+03 1.04E404 1.14E+04 1.15E+04 |8.21E+03 9.52E+03 1.04E+04 1.06E+04 |7.31E+03 862E+03 9.52E+03 9.66E+03

or D2105
Axial compressive, MPa  E,;c | D695 9.10E+03 1.04E+04° 1¢14E+04 1.15E+04 |8.21E+03 9.52E+03 1.04E+04 1.06E+04 |7.31E+03 862E+03 9.52E+03 9.66E+03
Axial flexural, MPa E4sr | D790 or D2925 8.14E+03 8.48E+03 9.93E+03 9.93E+03 | 7.24E+03 7.59E+03 9.03E+03 9.03E+03 | 6.35E+03 ¢74E+03 8.14E+03 8.21E+03
Hoop tensile, MPa Eyr | D638, D1599, 9.17E+03 1.04E+04 1.14E+04 1.15E+04 |8.21E+03 9.52E+03 1.04E+04 1.06E+04 |7.31E+03 862E+03 9.52E+03 9.66E+03

or D2290
Hoop flexural, MPa Eyr | D790 or D2412 8.14E+03 8.48E+03 9.93E+03 9.93E+03 | 7.59E+03 7.59E+03 9.03E+03 9.03E+03 | 6.30E+03 6 72E+04 8.14E+03 8.21E+03
In-plane shear, MPa G D4255 2.83E+03 2.83E+03 2.81E+03 2.81E+03 |2.48E+03 2.46E+03 2.41E+03 2.42E+03|2.13E+03 209E+03 2.03E+03 2.03E+03
Other Property Data [Notes (1), (2), and (3)]

Property Symbol Test Method Value for 5-mm Thickness
Poisson’s ratio: hoop-axial tensile VHAT 0.29
Poisson’s ratio: axial-hoop tensile VAHT 0.29
Coefficient of thermal expansion,|mm/mm/°C: axial Oy D696 347E~05
Coefficient of thermal expansion, mm/mm/°C: hoop ay 3.47E-05
Density, kg/m> P D792 1467.035
Thermal conductivity, W/(m-K) k C1045 1.7564
Allowable Stress Data [Note (4)]
Property Symbol ASTM Test Method 25°C 65°C 93°C

Axial tensile, MPa Sa0:1) D638 or D2105 1.35E+01 1.23E#01 112E+01
Axial flexural, MPa Safo:1) D790 or D2925 1.70E+01 1.52E+01 1§34E+01
Axial compressive, MPa Sa0:-1) D695 1.35E+01 1.23E+01 112E+01
Axial 2 x 1 biaxial tensile, MPa Sa) D1599 1.36E+01 1.23E+01 f12E+01
Hoop 2 x 1 biaxial tensile, MPa SHe2:1) D1599 1.36E+01 1.23E+01 112E+01
Hoop tensile, MPa SH(1:0) D638, D1599, or D2290 T.36EF0T T.23EF0T T.12E+01
In-plane shear, MPa T D4255 2.83E+00 2.46E+00 2.09E+00
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Table-i-3-1-3M-Bata-Sheet-for-Fiberatass-t +Pot Resim-Fye-H-{SE-582}-t€ont'd)

Ultimate Stress Data [Note (4)

Property Symbol ASTM Test Method 25°C 65°C 93°C
Axial tensile, MPa Saco:1) D638 or D2105 1.35E+02 1.23E+02 §12E+02
Axial flexural, MPa Sano:1) D790 or D2925 1.70E+02 1.52E+02 1§34E+02
Axial compressive, MPa Saq:-1) D695 1.35E+02 1.23E+02 1U12E+02
Axial 2 x 1 biaxial tensile, MPa Sa20) D1599 1.36E+02 1.23E+02 1U12E+02
Hoop 2 x 1 biaxial tensile, MPa SH2 D1599 1.36E+02 1.23E+02 112E+02
Hoop tensile, MPa Sh(1:0) D638, D1599, or D2290 1.36E+02 1.23E+02 4§12E+02
In-plane shear, MPa T D4255 2.83E+01 2.46E+01 209E+01
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SH 7 SH2:1)
~
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~
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~
~
~
//

Sao-1+

Allowable Stress Envelope

GENERAL NOTES:
(a) The values in these tables m
(b) Refer to ASME NM.2, Table

ay be interpolated to determine values for intermediate temperatures and thicknesses.
-3.1-1 for limitations on service based on temperature.

(c) The maximum allowable dedign stress value shall be 20 690 kPa for flanges constructed of Type II laminates.

NOTES:
(1) Elasticpropertiesapply to tot

are not understated.

hl wall, not just to structural wall. This is to ensure that the loads on the piping, the supports, and the connected equipment, as’calc

lilated in the pipe stress analysis,

(2) Formodulus values ofthe structural wall only, or for pipe for which the liner thicknessis 0.0 mm, itis permissible to use the modulus values applicable to a total wall thickness of 20 mm and over.

(3) Elastic properties may also be determined in accordance with ASME NM.2, Mandatory Appendix II.
(4) Allowable and ultimate stress values apply to the structural wall only, not the total wall thickness.
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Table 1-2.1-3M Data Sheet for Fiberglass Unsaturated Polyester Resin Type Ill (55-deg Filament Wound; ASME NM.2, Mandatory Appendix IV)

Description and Service Limits

Reinforcement material: FibergtasstfypeEorE€Rgtass)
Resin material: Unsaturated polyester resin
Reinforcement pattern: FW (£55)
Structural wall thickness range, jnm: 2.5to 17.5
Liner thickness, mm: 2.5
Modulus Data [Notes (1), (2), and (3)]
Modulus of Elasticity for Total Wall Thickness, mm (Including 2.5-mm Liner), and Temperature, °C
Up to and Including 25°C 65°C 93°C
ASTM Test 20 and 20 and 20 and
Property Symbol Method 5 10 15 Over 5 10 15 Over 5 10 15 Over

Axial tensile, MPa E4sr | D638, D1599, 8.21E+03 8.69E403 8.83E+03 8.90E+03 | 6.97E+03 7.17E+03 7.17E+03 7.24E+03 | 5.66E+03 557E+03 5.54E+03 5.52E+04

or D2105
Axial compressive, MPa  E4c | D695 8.21E+03 8.69E+03* 883E+03 8.90E+03 | 6.97E+03 7.17E+03 7.17E+03 7.24E+03 | 5.66E+03 557E+03 5.54E+03 5.52E+04
Axial flexural, MPa E4sr | D790 or D2925  7.66E+03 8.21E+03 8%41E+03 8.55E+03 | 6.48E+04 6.86E+03 7.03E+03 7.10E+03 |5.26E+03 550E+03 5.54E+03 5.55E+04
Hoop tensile, MPa Eyr | D638, D1599, 1.04E+04 1.29E+04 1.37E+04 1.41E+04 |9.17E+03 1.14E+04 1.21E+04 1.24E+04 |8.00E+03 979E+03 1.03E+04 1.06E+04

or D2290
Hoop flexural, MPa Enr | D790 or D2412 8.76E+03 1.10E+04 1.21E+04 1.28E+04 | 7.59E+03 9.72E+02 1.08E+04 1.14E+04 | 6.43E+03 841E+03 9.31E+03 9.79E+03
In-plane shear, MPa G D4255 4.73E+03 7.03E+03 7.93E+03 8.34E+03 | 4.32E+03 6.63E+03 7.52E+03 7.93E+03 | 3.90E+03 ¢23E+03 7.10E+03 7.52E+03
Other Property Data [Notes (1), (2), and (3)]

Property Symbol Test Method Value for 0.2-in. Thickness
Poisson’s ratio: hoop-axial tensile VAT 0.52
Poisson’s ratio: axial-hoop tensile VAHT 0.39
Coefficient of thermal expansion,|mm/mm/°C: axial Oy D696 198E~05
Coefficient of thermal expansion, mm/mm/°C: hoop ay 1.04E-05
Density, kg/m> P D792 0.059
Thermal conductivity, W/(m-K) k C1045 1.76
Allowable Stress Data [Note (4)]
Property Symbol ASTM Test Method 25°C 65°C 93°C

Axial tensile, MPa Sa0:1) D638 or D2105 5.63E+00 5.57E#00 446E+00
Axial flexural, MPa Safo:1) D790 or D2925 1.23E+01 1.03E+0X 828E+00
Axial compressive, MPa Sa0:-1) D695 1.12E+01 9.31E+00 7124E+00
Axial 2 x 1 biaxial tensile, MPa Sa) D1599 1.29E+01 1.26E+01 7}24E+00
Hoop 2 x 1 biaxial tensile, MPa SHe2:1) D1599 1.67E+01 1.48E+01 1.03E+01
Hoop tensile, MPa SH(1:0) D638, D1599, or D2290 TH7EF0T TZA8EFOT T.03E+01
In-plane shear, MPa T D4255 7.03E+00 6.63E+00 6.23E+00
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