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Special Notes

API publications necessarily address problems of a general nature. With respect to particular circumstances, local,
state, and federal laws and regulations should be reviewed. The use of API publications is voluntary. In some cases,
third parties or authorities having jurisdiction may choose to incorporate API standards by reference and may mandate
compliance.

Neither APl nor any of API's employees, subcontractors, consultants, committees, or other assignees make any
warranty or representation, either express or implied, with respect to the accuracy, completeness, or usefulness \f
the information contained herein, or assume any liability or responsibility for any use, or the results of si:ch use, ¢
any information or process disclosed in this publication. Neither APl nor any of API’'s employees, suixcoi ‘ractors,
consultants, or other assignees represent that use of this publication would not infringe upon privately owr.>d i.ghts.

API publications may be used by anyone desiring to do so. Every effort has been made by the In: *tute to assure the
accuracy and reliability of the data contained in them; however, the Institute makes no representacon, warranty, or
guarantee in connection with this publication and hereby expressly disclaims any liability or re sponsibility for loss or
damage resulting from its use or for the violation of any authorities having jurisdiction with wi.i=t this publication may
conflict.

API publications are published to facilitate the broad availability of proven, sound e.2Jine >ring and operating practices.
These publications are not intended to obviate the need for applying sound engineerii 5judgment regarding when and
where these publications should be used. The formulation and publicatior. of API publications is not intended in any
way to inhibit anyone from using any other practices.

Any manufacturer marking equipment or materials in conformanco wih thiewnarking requirements of an API standard
is solely responsible for complying with all the applicable requirer..enic of that standard. APl does not represent,
warrant, or guarantee that such products do in fact conform to ‘ne anpiicable API standard.

Al rights reserved. No part of this work may be reproduced, translated, stored in a retrieval system, or transmitted by any
means, electronic, mechanical, photocopying, recording, or otherwise, without prior written permission from the publisher.
Contact the Publisher, API Publishing Services, 200 Massachusetts Avenue, NW, Suite 1100, Washington, DC 20001-5571.

Copyright © 2025 American Petroleum Institute
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Foreword

Nothing contained in any API publication is to be construed as granting any right, by implication or otherwise, for the
manufacture, sale, or use of any method, apparatus, or product covered by letters patent. Neither should anything
contained in the publication be construed as insuring anyone against liability for infringement of letters patent.

Suggested revisions are invited and should be submitted to the Standards Department, API, 200 Massachuseis
Avenue NW, Suite 1100, Washington, DC 20001, standards@api.org.
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Refractory Insulating Castables with Permanent Linear Change Anomaly—
Case Study

1 Scope

This technical report documents an observed anomaly with the permanent linear change (PLC) of insulating
castables with a density less than 1280 kg/m?® (80 pcf). The curing time is shown to impact the permanent linear
change when samples are subsequently fired to 816 °C (1500 °F). The sample preparation and testing were
performed by an independent laboratory on behalf of the APl Refractory Projects Group.

Disclaimer: This report only reviews the data from one castable material, which was only tested by one laboraiwc: .
Therefore, it may not be conclusive that this anomaly is applicable to all castables with a density les> than 80
pcf. While originally adapted from fired refractory brick testing, it should be noted that PLC has buen & long-
standing physical property measurement for castables to monitor and control the permanent linecr siirinkage.
Over this extended period of commercial practice, the test has proven to be an effective tool .= mcnitor excessive
shrinkage cracking during initial heating of newly installed castable linings without time-factorir, > for the anomaly
before firing. Further study is required to determine if this anomaly is unique to the refract ry formulation or more
widely relevant to the overall population of lightweight, castable refractories being ri.ani factured from a wide
range of raw materials and additives to make products that otherwise appear similar.

2 Normative References

No other document is identified as indispensable or required for the apnl ~ation of this report. A list of documents
associated with APl 983 are included in the bibliography.

3 Terms, Definitions, Abbreviations, and Acro.vn:s

3.1 Terms and Definitions

3.141

castable (refractory)

A combination of refractory grain (aggregate) o 1d sditable bonding agent that, after the addition of a proper liquid,
is installed into place to form a monolitnic s-ap¢ or structure that becomes rigid because of thermal or chemical
action.

31.2

cement (refractory)

A powdery substance that is mixed with water and will harden by itself hydraulically and generally bind larger
aggregates into a refracory system. Refractory cements are higher-temperature materials and generally are
based on calcium aluminctes, but can include other materials, such as hydrated alumina.

313
curing
The proce:s of bond formation in a newly installed monolithic refractory.

NOTE Fo. hydraulic bonded castables, curing occurs at room temperature and is facilitated by an excess of water being
presnt te reacc with the cement component. For phosphate-bonded plastic refractories, heating to 500 °F to 700 °F (260 °C
t0 370 °72) is required to form the bond.

3.4

density

The mass of a unit volume of a substance, usually expressed in kilograms per cubic meter (kg/m?), grams per
cubic centimeter (g/cm?), or pounds per cubic foot (Ib/ft3).
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