bo0bgym@dsz0m bofogo. LOygmo GgJlbEol bobosbogow dgodobgom LESbos@Fo.

B 96 993-1:2018/2020
U5goM0390ml LGobs®@o

bls3: 81.080

3336030 ML (393beys3derg 30MmEdEgdolL gsdmEol 3gmmgdo - bsfjoeo
1:0m31900030000 11033Z3MOZ0L ZoBlsBOZMs, boErMEo GMEMOsBbMds s 65dz0¢o
RMOOSHMBS

© Lbo3 Lisgs®mmggamls IiBobs®mGgdols s dgEMmemmyools gHmgbmemo lsssggbdm
2020



bo0bgym@dsz0m bofogo. LOygmo GgJlbEol bobosbogow dgodobgom LESbos@Fo.

b 96 993-1:2018/2020

150653mMA530Mm Imb539dgd0

1 Bomgdmmos s 53390Meos Lsdmddgm: LLo3-LodoMmzggummlb BEsbsMEJdOLS
@5 39GHOHMEMA00L 9OM36mEo bosaab@GHmb 29bgMowmmo  oMgdEm®ol 15/10/2020 ferols
Ne 101 996350 gdom

2 9009005 ,053BYMFWOL“ sMYIBOL FgMEOm: bEBPIMEHODsE300L 93OM3MEo
303oBgBHol  LEsbsdEHo 96 993-1:2018 ,,83360030 BmOIoL 393bWsddEg 36IMOYJEHIOOL
390m3oL  3gomEgdo-bsfoero  1: dmEmeemdoomo 109330030l  goblobrgzms, bowrmwo
RMOH056005 s 53dEZ0w0 BMOObMDS”

3  30639¢5

4 MH9a0LEMOMGOME0s:  LLO3-LodoMm3zgeml LEIbIOEGHIdoLs ©s  FgGHOMEwmyools
96H™36m0 Lo bEGHML MgglbE®do: 15/10/2020 Herols Ne268-1.3-018840

06580090509 biBobsm@E ol bgdolidogmo BmMBom 2o3M3gegds LssgagbE Ml 6gds®mz30L goMgdy
53d5E M0



EUROPEAN STANDARD EN 993-1
NORME EUROPEENNE
EUROPAISCHE NORM December 2018

ICS 81.080 Supersedes EN 993-1:1995

English Version

Methods of test for dense shaped refractory products -
Part 1: Determination of bulk density, apparent porosity
and true porosity

Méthodes d'essai pour produits réfractaires fagonnés Priifverfahren fiir dichte geformte feuerfeste
denses - Partie 1 : Détermination de la masse Erzeugnisse - Teil 1: Bestimmung der Rohdichte,
volumique apparente, de la porosité ouverte et de la offenen Porositdt und Gesamtporositit

porosité totale

This European Standard was approved by CEN on 5 October 2018.

o dgodobgom LESbs@Eo.

CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this
European Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references
concerning such national standards may be obtained on application to the CEN-CENELEC Management Centre or to any CEN

member.

s
C

This European Standard exists in three official versions (English, French, German). A version in any other language made by
translation under the responsibility of a CEN member into its own language and notified to the CEN-CENELEC Management
Centre has the same status as the official versions.

CEN members are the national standards bodies of Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia,
Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania,
Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland,
Turkey and United Kingdom.

900 BgJbBol Lobsbs

Lo0bggm@dszom bsfoao. L@

. — |

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

CEN-CENELEC Management Centre: Rue de la Science 23, B-1040 Brussels

© 2018 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN 993-1:2018 E
worldwide for CEN national Members.



j0dobgo LEsbs®@o.

Jo de

s
C

100 39JLR0L Lsbsbs

(2%
C

Loobgm®dszom bsfogmo. @

EN 993-1:2018 (E)

Contents Page
EUTOPEAN fOT@WOTI(......iuiuiuinnsssnsisssssssssssasssssssssssssssssssssssssssasas s ssssssssssssas sssssssssasasss s s ss s se s s sssssasasasanansnsnsssnssssssnsasanass 3
1 o0 1 5
2 I\ L0 0 0T U Qs L) ) 4 L 5
3 Terms and defiNitions ... ———————————————————— 5
4 o0 10 (0 0 J (N 7
5 L 0 8T ) 1 7
6 BT 1) T oL, 7
7 o 0T oL L 8
7.1 Determination of mass of dry test PiecCe (I111) oo 8
7.2 YUY b (T o0 Ty o) U o T, 8
7.3 Determination of apparent mass of immersed test piece (1712) ... 9
7.4 Determination of mass of soaked test piece (17113).....ccommnmimnmmmmmm———— 9
7.5 Determination of density of immersion LiqUid.......cccninnnnm—————— 9
8 EXPreSSion Of FESUILS ... e e 10
8.1 BULK A@NSILY .evuiuisimmsmsnsssissssssssssssssssssssssssssssssssssssssssasasssssssssssssssssss sssssasasasssssssssssssssassssssasasasassnsssssssssssssssasasas 10
8.2 BN 0] 02 Ui (Lo 0100 001 L 10
8.3 B 0D T 100 (1] 10
9 B 00T o] 0T o . 11
10 Precision and Dias.....s s ——————————— 12
10.1 Interlaboratory StUAY ... s sssssssssssasasasasnsnsnses 12
B0 o4 1Tt 3 1) (s = 12
10.2.1 RePeaAtADIlitY....ccoiiriismsmsmsmsssmsnsisnsmssssssssssss s ss s sssssas s s s ss s s sssssssssssasasas s s s s s snsn s sm R s AR AR AR R R R RS 12
10.2.2 ReProducCibility ....coimsessisisismsssssssssssssssssssssssssassssssssssssssssssssssssssssasasassssssssssssssssssssssssssasasasssssssssssssssansnss 12
0 00 T 2 T T 12
33 10] U0 ) 1] 1 14



j0dobgo LEsbs®@o.

Jo de

s
C

100 39JLR0L Lsbsbs

(2%
C

Loobgm®dszom bsfogmo. @

EN 993-1:2018 (E)

European foreword

This document (EN 993-1:2018) has been prepared by Technical Committee CEN/TC 187 “Refractory
products and materials”, the secretariat of which is held by BSI.

This European Standard shall be given the status of a national standard, either by publication of an
identical text or by endorsement, at the latest by June 2019, and conflicting national standards shall be

withdrawn at the latest by June 2019.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN shall not be held responsible for identifying any or all such patent rights.

This document supersedes EN 993-1:1995.

It is closely based on the corresponding International Standard, ISO 5017 “Dense shaped refractory
products - Determination of bulk density, apparent porosity and true porosity”.

Reproducibility and repeatability data are available only for a limited number of testing methods and
materials, but may be complemented in subsequent edition.

The series of standards EN 993 'Methods of test for dense shaped refractory products' consists of 20
Parts, some of which have been withdrawn and replaced by equivalent standards:

— Part 1: Determination of bulk density and porosity

— Part 2: Determination of true density

— Part 3: Test methods for carbon-containing refractories

— Part 4: Determination of permeability to gases

— Part 5: Determination of cold crushing strength

— Part 6: Determination of modulus rupture, ambient temperatures

— Part 7: Determination of modulus of rupture, elevated temperatures
— Part 8 Determination of refractoriness under load - withdrawn - replaced by EN ISO 1893
— Part 9: Determination of creep in compression

— Part 10: Determination of permanent change in dimensions on heating
— Part 11: Determination of resistance to thermal shock (ENV)

— Part 12: Determination of pyrometric cone equivalent

— Part 13: Specification for pyrometric cones

— Part 14: Determination of thermal conductivity (hot wire, cross array) - withdrawn - replaced by
EN ISO 8894-1

— Part 15: Determination of thermal conductivity (hot wire, parallel)
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— Part 16: Determination of resistance to acids

— Part 17: Determination of bulk density of granular material (mercury method)
— Part 18: Determination of bulk density of granular material (water method)
— Part 19: Determination of thermal expansion by a differential method

— Part 20: Determination of resistance to abrasion at ambient temperature - withdrawn - replaced by
EN ISO 16282

According to the CEN-CENELEC Internal Regulations, the national standards organisations of the
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria,
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia,
France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta,
Netherlands, Norway, Poland, Portugal, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland,
Turkey and the United Kingdom.
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