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American Approval of an American National Standard requires verification by ANSI that the
requirements for due process, consensus and other criteria for approval have been met

National by the standards developer.

Standard consensus is established when, in the judgement of the ANSI Board of Standards Review,
substantial agreement has been reached by directly and materially affected interests.
Substantial agreement means much more than a simple majority, but not necessarily
unanimity. Consensus requires that all views and objections be considered, and that a
concerted effort be made toward their resolution.

The use of American National Standards is completely voluntary; their existence does
not in any respect preclude anyone, whether he has approved the standards or not, from
manufacturing, marketing, purchasing, or using products, processes, or procedures not
conforming to the standards.

The American National Standards Institute does not develop standards and will in no
circumstances give an interpretation of any American National Standard. Moreover, no
person shall have the right or authority to issue an interpretation of an American National
Standard in the name of the American National Standards Institute. Requests for
interpretations should be addressed to the secretariat or sponsor whose name appears
on the title page of this standard.

CAUTION NOTICE: This American National Standard may be revised or withdrawn at
any time. The procedures of the American National Standards Institute require that action
be taken periodically to reaffirm, revise, or withdraw this standard. Purchasers of
American National Standards may receive current information on all standards by calling
or writing the American National Standards Institute.

Published by

Hydraulic Institute
9 Sylvan Way, Parsippany, NJ 07054-3802

Copyright 1997 © by Hydraulic Institute
All rights reserved.

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

Printed in the United States of America Y 4 Recycled
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Foreword (Not part of Standard)

Purpose and aims of the Hydraulic Institute

The purpose and aims of the Institute are to promote the continued growth and well-
being of pump manufacturers and further the interests of the public in such matters
as are involved in manufacturing, engineering, distribution, safety, transportation
and other problems of the industry, and to this end, among other things:

a. To develop and publish standards for pumps;

b. To collect and disseminate information of value to its members and to the
public;

c. To represent its members before governmental departments and agencies
and other bodies in regard to matters affecting the industry;

d. To expand and improve the quality of pump service to the public;
e. To support educational and research activities;

f. To promote the business interests of its members but not to engage in busi-
ness of the kind ordinarily carried on for profit or to perform particular services
for its members or individual persons as distinguished from activities to improve
the business conditions and lawful interests of all of its members.

Purpose of Standards

1. Hydraulic Institute Standards are adopted in the public interest and are
designed to help eliminate misunderstandings between the manufacturer, the
purchaser and/or the user and to assist the purchaser in selecting and obtain-
ing the proper product for a particular need.

2. Use of Hydraulic Institute Standards is completely voluntary. Existence of
Hydraulic Institute Standards does not in any respect preclude a member from
manufacturing or selling products not conforming to the Standards.

Definition of a Standard of the Hydraulic Institute
Quoting from Article XV, Standards, of the By-Laws of the Institute, Section B:

“An Institute Standard defines the product, material, process or procedure with
reference to one or more of the following: nomenclature, composition, construc-
tion, dimensions, tolerances, safety, operating characteristics, performance,
quality, rating, testing and service for which designed.”

Comments from users

Comments from users of this Standard will be appreciated, to help the Hydraulic
Institute prepare even more useful future editions. Questions arising from the
content of this Standard may be directed to the Hydraulic Institute which will, in
turn, direct all such questions to the appropriate technical committee for provision
of a suitable answer.

If a dispute arises regarding the contents of an Institute publication or an answer
provided by the Institute to a question such as indicated above, the point in ques-
tion shall be referred to the Executive Committee of the Hydraulic institute, which
then shall act as a Board of Appeals.
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Revisions

The Standards of the Hydraulic Institute are subject to review, and revisions are
undertaken whenever it is found necessary because of new developments and
progress in the art.

Scope

This Standard applies to all industrial pumps, including centrifugal, vertical, rotary
and reciprocating types. It includes recommendations for the use of different
polymer materials for many different liquids which are to be pumped.

Units of Measurement

This standard is written using both Metric and US Customary units of measure-
ment. Metric units appear first followed by US units in brackets. Tables, charts
and sample calculations are printed twice, first in Metric Units, then in US Units.

Consensus for this standard was achieved by use of the Canvass
Method

The foliowing organizations, recognized as having an interest in the standardiza-
tion of pumps were contacted prior to the approval of this standard. Inclusion in
this list does not necessarily imply that the organization concurred with the sub-
mittal of the proposed standard to ANSI.

Agrico Chemical Corporation
American Society of Heating,
Refrigerating & Air Conditioning

Hydraulic Institute
Institute of Paper Science & Tech.
John Carollo Engineers

Engineers John Crane, Inc.
American Society of Mechanical Malcolm Pirnie, Inc.
Engineers Marine Machinery Assoc.

Amoco QOil Company

Black & Veatch

BP America

Brown & Caldwell

Camp Dresser & McKee, Inc.
CH2M Hill

De Wanti & Stowell

Dow Chemical

DuPont Engineering
Durametallic Corporation
Electric Power Research Institute
Fleet Tech. Supt. Center
Florida Power Corporation
Foth & Van Dyke

GT Exporters
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Material Tech. Inst. of ChemPro
Montana State University
Montgomery Watson

Mobil Technology Co.

Naval Surface Warfare Center
OWP&P Consultants

Oxy Chemical

Raytheon Engineers & Constructors
Star Enterprises

State of California, Dept. of Water
Stone & Webster

Summers Engineering

Systicon, Inc.

Union Carbide Corporation

US Bureau Of Reclamation

Documents


http://www.avadocuments.com/doc/hi-9-3-3-1998
http://www.avadocuments.com/doc/hi-9-3-3-1998

(<« of

USA

STD-HI/HYDRAUL 9.3.3-ENGL 1997 ER 95009130 0000936 Ybbk HE

9.3.3 Polymers Materials
9.3.3.1

Table 9. 5 is a guide for the selection of polymers,
both thermoplastic and thermoset, suitable for
exposure to various liquids. The continuous tem-
perature rating shown should result in no attack
on the polymer by the liquids. For temperatures
exceeding these ratings, even for a short period,
consult the manufacturer.

Introduction

The tensile strength and modulus of elasticity of
polymers decrease significantly with increasing
temperature and are the primary limitations for
application. The other application criteria is the
resistance to corrosion by the liquid. This resis-
tance depends on the concentration of corrosive
chemicals and the temperature of the liquid.

Two types of polymer materials — thermoplastics
(TP) and thermosets (TS) are used in polymer
pumps. Thermoplastics are usually thin wall mem-
bers with lower allowable temperatures, and pres-
sures. They are smaller weight pieces and melt
when excessive heat is applied to them. Ther-
mosets can be heavy wall, high pressure, large
components and char when excessive heat is
applied.

Typical characteristics of pump construction of
two polymer types are as follows. These charac-
teristics are for a preliminary guide only. Depend-
ing on design, these values may be higher.

Thermoplastics
Wall thickness range of Components:

Thermoset

mm 1.5t0 50 0.8 to 50

Inches .06t020 .03102.0
Maximum continuous Temperature Rating:**

°C 93* 120

°F 200* 250
Casing pressure range at maximum continuous
temperature:

kPa 175 to 1750* 700 to 1750

psi 25 to 250" 100 to 250
Capacity Range For Pumps:

ma3/h up to 225 up to 900

gpm up to 1000 up to 4000

*Not externally reinforced. Also depends on liquid
handled.
**Consuit manufacturer for minimum temperature limits.

Both thermoplastics and thermosets are usually
internally reinforced by the addition of glass or
carbon fibers. The addition of the reinforcement
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can double the tensile strength in many of the
polymers. When selecting materials for a liquid,
the limiting criteria may be the attack of the liquid
on the reinforcement — not the polymer. Table 9.5
assumes the addition of glass or carbon fiber
reinforcement.

Since this guide is for a pump {(pressure boundary
parts), the limiting temperature is shown only for
continuous applications. This guide does not
apply to lined pumps. If a polymer is not recom-
mended, it is identified as NR. When no data was
available a dash (-) is indicated.

Polymers are also used for non-pressure parts
such as wear rings and bushings, and may have
higher temperature ratings than shown.

9.3.3.2 Polymers Used

Table 9.5 identifies eleven different polymers
which are used in pump construction. These are
as follows:

Trade Made

Material Abbrev. Name By Type
1. Phenylene oxide PPO Noryl® GE TP
2. Polycarbonate PC Lexan® GE TP
3. Poly-

etheretherketone PEEK — — TP
4. Poly-phenylene

Sulfide PPS Ryton®  Phillips TP
5. Polypropylene PP — — ™
6. Polytetra

Fluoroethylene PTFE Teflon® DuPont TP
7. Tetrafluoroethylene

Perfluoroatkoxy

Copolymer PFA Teflon® Dupont TP
8. Polyvinylfluoride  PVDF Kynar® Agochem TP
9. Biphenol A Resin

with Anhydride

Hardener EpoxyA — TS
10. Novolac Resin

w/Aromatic

Amine Hardener  EpoxyN — TS
11. Vinyl Ester

(Bisphenol Epoxy) Vin,Est — TS

The recommendations for these material appli-
cations are based on information received from
the references shown in Paragraph 9.3.3.4, and
the experience of pump manufacturers and users.
Because of the many combinations of liquid condi-
tions, temperature effects, pressure and proces-
sing limits, this guide is intended to narrow the
selection of polymer materials for a particular
application but should not be used as the final rec-
ommendation. The Hydraulic Institute is offering
this only as a guide for the user's consideration.
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