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Standard Classification for
Fusion-Cast Refractory Blocks and Shapes *!

This standard is issued under the fixed designation C 1547; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonej indicates an editorial change since the last revision or reapproval.

1. Scope 4. Significance and Use

1.1 This classification covers commercial fusion-cast refrac- 4.1 This classification categorizes the defined types of
tory blocks and shapes. Its purpose is to set forth the variousised-cast refractory blocks and shapes into distinct classes
types and classes of these materials according to their minelpased on mineralogical composition. Such classes have histori-
alogical compositions. These compositions are important teally been useful for relating the defined types and classes with
determining their suitability for use in specified applications.specific industrial applications and for developing product or
This standard is not intended to cover commercial fused graingurchasing specifications.
or beads.

1.2 This standard does not purport to address all of theS- Basis of Classification
safety concerns, if any, associated with its use. It is the 5.1 Fused alumina refractories are classified by the content
responsibility of the user of this standard to establish appro-of soda, NaO, as determined by chemical analysis and the
priate safety and health practices and determine the applicaresulting beta- §-) alumina (NaA},0,,) or betd- (3"-) alu-

bility of regulatory requirements prior to use. mina (NaMgAl;:0,5) content as determined by quantitative
x-ray diffraction (XRD) or by quantitative image analysis of
2. Referenced Documents representative polished sections.

Z.iSSTM S(;tanfdards:l . for Wavel Note 2—Differential rates of solidification at the surface and the
C 8 Guide for Selecting Components for Wave er1gﬂ~|nterior of fusion cast shapes, result in different grain sizes. Likewise, the

Dispersive X-ray Fluorescence (XRF) Systéms segregation of one or more components may occur during solidification.
E 1479 Practice for Describing and Specifying Inductively Therefore the most representative specimens are small, rapidly cooled

Coupled Plasma Atomic Emission Spectrométers ladles or shapes (no dimension >3 in. (>75 mm)) obtained by casting into
2.2 Other Document: metallic or graphite molds directly from the pouring stream of the fusion

“A Practical Guide for the Preparation of Specimens forfurnace.
X-Ray Fluorescence and X-Ray Diffraction Analysis,” 5.2 Fused alumina-zirconia-silica (AZS) and high zirconia
Victor E. Buhrke, Ron Jenkins and Deane K. Smith, eds.refractory types are classified by the content of monoclinic
John Wiley & Sons, Inc., New York, 1998 zirconia (ZrQ,) as determined by chemical analysis or quanti-
tative image analysis on representative polished sections.

Note 1—Chemical analysis of refractory products are determined by a 53 F d alumi ilicat fractori | ified by thei
combination of x-ray fluorescence (XRF) and inductively coupled plasma  ~* used aluminosiiicate refractories are classined by their

(ICP) analyses using standard reference materials (SRM), includinglumina to silica (AJO5:Si0,) ratios as determined by chemi-
various types of minerals and refractory materials which are availabl€al analysis and by the amount of monoclinic zirconia present
from the National Institute of Standards and Technology and otheas determined by x-ray diffraction (XRD) or quantitative image
appropriate sources. analysis.
3. Terminology 5.4 Fused chromlum_—contamlng refractques are qlassmed
7 ) . o by the amount of chromia present by chemical analysis and by
Terminology C 71. (XRD) or by quantitative image analysis.
5.5 Magnesia-containing fused refractories are classified by
L This classification is under the jurisdiction of ASTM Committee C08 on the amount and type of MgO (pe”dase) and splnel phases

2+m3+ + H :
Refractories and is the direct responsibility of Subcommittee C08.92 on The Josep(”R R +204, where R represents_the releva_nt divalent catlo_ns
E. Kopanda Subcommittee for Editorial, Terminology, and Classification. and R represents the relevant trivalent cations) as determined
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TABLE 1 Classification of Fused Alumina Refractories by Soda TABLE 5 Classification of Magnesia-Containing Refractories by
(Na,0) and Beta-Alumina Content Types and Content of MgO and Spinel

Class Soda Content (wt%) B-Alumina Content (vol%) Class Spinel Content (vol%) MgO Content (vol%)
Fused a-Alumina a1 <10 M(ig?:gla;tﬁ/fl&do) 65-75 (as MgAl,O,) 25-35 (as MgO)
Fused a-B Alumina  3.5-4.7 50-65 4 9t L

) Magnesia-Chromite 37-43 (as chromite spinel)  48-56 (as Mg1-,Fe,O)

Fused B-Alumina 5.2-7.7 >95 (18-22 Wt% Cr,0s)
Fused B"-Alumina 4.5 (~8 MgO) >95 as B” (NaMg,Al;505) 23

6.2 The determination of the relative amounts of
a-(corundum) and3-alumina is accomplished by measuring
and comparing relative peak intensities by x-ray diffraction

TABLE 2 Classification of Fused Alumina-Zirconia-Silica (AZS)
and Fused Zirconia Refractories by Zirconia Content

Class Zirconia Content (wt%) Zirconia Content (vol%) (XRD). Where possible, a calibration curve should be prepared
AZS 21 19-23 18.5-22.5 within the appropriate composition ranges from standard
AZS 33 31-34 30.5-33.5 f terial
AZS 36 34.5-37.5 34-37 rererence matenais. . .

AZS 40 38-41 37.5-41 6.3 Chromium may be present as solid solutions gOM
Zirconia >90 >90 Cr,03, or as chromite spinel solid solutions. These phases may

be identified by characteristic x-ray diffraction peaks, however,

because of their variable compositions, it is usually preferable

to utilize quantitative image analysis for phase identification.
6.4 Quantitative image analysis is best performed on pol-

TABLE 3 Classification of Fused Aluminosilicate Refractories by
Alumina and Zirconia Content

Class Alumina Content (wt%) Alumina:Silica Ratio

Viullie-Corundum 67 ~36 ished sections (using reflected light) by manual point counting

Mullite-Corundum-ZrO,  >67 (>3 Zirconia) >3.6 or, where possible, by computerized image analysis. Many
phases are separable by differences in their reflectivity and/or
morphology.

TABLE 4 Classification of Fused Chrome-Containing ) . » .
Refractories by Chromia (Cr ,05) Content and Mineral Form Nore 3—Image analysis of certain compositions can be complicated by
a eutectic solidification microstructures within certain grains. For ex-

Class Chromia Content Mineral Form ample, it is common for the secondary zirconia in AZS compositions to
Chrome 25 25-29 occur as extremely fine, dispersed grains within largexl ,O5 (corun-
-Alumina-Chrome Chromite spinel and Al,05-Cr,04 dum) grains. Extreme care is required to obtain reliable results.
solid solutions (ss.)
-AZS-Chromia (AZSC) Al,05-Cr,05 ss. 7. Retests
Chrome 70 70-77 Cr,05-Al,04 ss. and Chromite spinel . . .
Chrome 80 80-85 Cr,04-Al,0, ss. and Chromite spinel 7.1 Because of variables resulting from sampling and the

lack of satisfactory reproducibility in tests conducted by

different laboratories, the material may be resampled and
retested when requested by either the manufacturer or the
6. Test Methods purchaser. This may apply in instances when the first test

6.1 The determination of AD,, Cr,O, MgO, NaO, Si0, results do no conform to the requirements prescribed in this

47 iti h ired by this classificati classification. The final results to be used shall be the average
arr: I er C(;)TDOS_I |ogs,bw ere recf4|wre y his CXaF‘:’I‘Q_j' ica Ig/n’of at least two sets of results, each of which has been obtained
shall be determined by x-ray fluorescence ( ) an ogy following in detail the specified testing procedures.

inductively coupled plasma (ICP) spectrometry using standar
reference materials which are available from the NationaB. Keywords

Institute of Standards and Technology (NIST) or other appro- 8.1 alumina; aluminosilicate; AZS; brick; chrome; classifi-
priate sources. cation; fusion cast; magnesia-chrome; refractories; zirconia

ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk
of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM International Headquarters. Your comments will receive careful consideration at a meeting of the
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should
make your views known to the ASTM Committee on Standards, at the address shown below.
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