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INTERNATIONAL
Standard Practice for
Use of Metric Units of Measure for Reporting Properties of
Refractory Materials *
(COMMITTEE C-8 SUPPLEMENT TO E 380)
This standard is issued under the fixed designation C 899; 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 epsilonef indicates an editorial change since the last revision or reapproval.
1. Scope Multiplication .

1.1 This practice presents the units to be employed for Factor Prefix Symbol
reporting the properties of refractories, such as density, crush- 10° giga G
ing stress, modulus of rupture, tensile stress, thermal conduc- 102 E?Iega ':'
tivity, and permeability. _ 182 hecto? h

1.2 For convenience, a table of conversion factors between 10t deka? da
inch-pound units and SI units is included. 107 deci” d

1072 centi? c
3 -1
2. Referenced Documents o mh K

2.1 ASTM Standards: 107 _ nano n

E 380 Practice for Use of the International System of Units * To be avoided where practical. _

(SI) (the Modernized Metric Systefh) 3.3 The conversion factors, which have been selected for

22 I1SO Standard: their general utility in the refractories industry, have been taken

ISO 1000 SI Units and Recommendations for the Use OLrom Standard E 380, where possible. For uniformity, they
Their Multiples and of Certain Other Unfts ave been presented to four decimal places. In use, the

converted values should be rounded to the same number of
3. Significance and Use significant figures as in the original value.

3.1 This practice is provided to facilitate comparison of 4 standard Units
physical and mechanical properties of refractory materials by , , i
establishing uniform presentation of data. 4.1 Density—grams per cubic centimetre (g/&m

3.2 Units have been chosen, where possible, to result in 4-2 Energy or work—joules (J) or megajoules (MJ).
numbers of magnitude familiar in the refractories industry, that 4.3 Mass—grg_m_s (9). kilograms (kg), or megagrams (Mg).
is, g/cm 3 rather than the SI preferred unit kgimit is . 4.4 Permeabilityis currently expressed in darcys. One darcy

recommended that SI prefixes be selected for use with the uniE a flow of 1.00 cris of a fluid of 1 centipoise (cP) viscosity
such that the resulting numerical values lie between 0.1 anfifough @ 1-cm cube of the material being measured under a

1000. For most properties, the prefixes kilo (k) and mega (MPressure different_iz_il of 1_ atmosp_here: Thus, a darc_y is not an Sl
are preferred. Other prefixes are given in the following tableUnit- No permeability units are given in E 380. Until an SI unit
of permeability is adopted, express permeability in darcys.
4.5 Power—watts (W) or kilowatts (kW).
4.6 Pressure or stresssmegapascals (MPa) (preferred). For

1 This practice is under the jurisdiction of ASTM Committee CO8 on Refractories Stress less than 1 MPa, kilopascals (kPa) may be used.

and is the direct responsibility of Subcommittee C08.92 , the Joseph E. Kopanda . . .
Subcommittee for Editorial and Technology. Note 1—Included are bending, crushing, shear, and tensile stress,

Current edition approved June 22, 1979. Published August 1979. modulus of rupture, and elastic modulus.

2 Annual Book of ASTM Standardgol 14.02. - . .
2 Available from American National Standards Institute, 11 W. 42nd St., 13th 4.7 Thermal conductlwty—watts per metre kelvin (W/m K)'

Floor, New York, N.Y. 10036. 4.8 Thermal expansion coefficient change in length per
unit length per kelvin.

5. Conversion Factors
5.1 Converson Factors-See Table 1.

6. Keywords
6.1 metric; practice; properties; refractory
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To convert from to Multiply by
AREA

square inch (in2) . ... ... ... square centimetre (cm2) ... ... ... ... ... ... 6.45164

square foot (ft2) . ......... ... square centimetre (cm?) .. ............ ... ... 929.03044

square yard (yd®). ... ... square metre (m2) .. .. ... .. ... . ... ... ... .. 0.8361
DENSITY

pound per cubic foot (Ib/ft3) ........... .. ... ... . ... ... gram per cubic centimetre (g/cm3). ... ... .. ... .. 0.01602

ENERGY (Includes WORK)

British thermal unit (Btu) . . ......... ... ... ... .. ... ... joule (J) .. ... .. 1055.0559

calorie (cal) .. ..... ... ... .. ... .. joule (J) ... 4.18681

kilowatt hour (kWh) . ... ... ... ... ... . ... megajoule MJ) . ... 3.60004
LENGTH

inch (in) ... o millimetre (mm) .......... ... ... ... ... ..... 25.40004

foot (ft). ... ... . . . millimetre (mm) ............. ... ............ 304.80004

yard (yd) ... metre (M). .. ............. ... .. ... ... ... .. 0.91444

MASS

QUNCE (OZ) .. ... o Sram () ... ... 28.3495

pound (Iby ....... ... kilogram (kg) . ............. . ... 0.4536

ton (short, 20001b) .. ... ... ... megagram (Mg) . ............. ... .. ... ... ... 0.9072

ton (long, 2240 1b). ... ... ... ... ... ... megagram (Mg) . ......... ... . ... ... ... ... .. .. 1.0160
POWER

British thermal unit per hour (Btu/h) ............. . ... . watt (W) ... 0.2931

horsepower (hp) (550 ft-Ibfys) .......... ... ... . ... ... kilowatt (kW) . ... . ... 0.7457

PRESSURE OR STRESS

pound-force per square inch (psi). . ...................... megapascal (MPa) . ........... ... ... ... .. ... 0.0068948

kilogram-force per square centimetre (kgf/em?) .. ... ... .. .. megapascal (MPa) .. .. ... ... ... . ... .. ... 0.09806654

atmosphere .. .. .. ... ... megapascal (MPa) .. ... ... .. ... ... ... ... .. .. 0.10132504

bar ... megapascal (MPa) . ... ... ... ... . ... .. .. ... .. .. 0.10000004

THERMAL CONDUCTIVITY
Btu-in/ft2-h-"F ... .. watt per metre kelvin [W/(m-K)] ..... .. ... ... .. 0.1442
cal/em-s-"C .. ... .. watt per metre kelvin [W/(m-K)] ... ... ... .. ... 418.40004

THERMAL EXPANSION COEFFICIENT
VF(QAYLF) oo UK (AIEK) oo 1.80004

“ Denotes exact conversion.
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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.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website
(www.astm.org).



