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FIRECLAY BRICK AND REFRACTORY CEMENTS 
IN BOILER SETTINGS

FIRECLAY brick having melting points as low as 2750 deg. fahr. are 
used in the construction of boiler furnaces. For most purposes, 

however, it is necessary to employ brick of first quality refractoriness. 
Such brick should have the following characteristics:

Fusion or Melting Point...............................Cone 31 to 34 (3182 to 3290 deg. fahr.)
End Cold Crushing Strength...................... 500 to 2500 lb. per sq. in. depending upon the

burn and process of manufacture.
Porosity.................................  ......................... ,15 to 30 per cent.
Mean Thermal Conductivity from 0-1000 deg. cent...............0025 calories per second, per

sq..cm., per deg. cent., difference in temperature on two parallel faces of a'l centi­
meter cube.. The mean conductivities at any two temperatures equals .0020-f- 
,0000011 (t.i+ti) where t.i and t, are the temperatures in deg. cent. Thermal Expan­
sion........0.000008 per deg. cent.

Chemical Composition:.

Silica............................  50.0 to 65.0 per cent
Alumina...................... :30.0 to 45.0 “ “
Iron Oxide..................   1.5 to 3.5 11 “

■ Titania................................. 1.5 to 3.5 “ “
Lime.......... ......  0.1 to 0.5 “ “
Magnesia........ ....................  0.1 to 0.5 “ “
Soda and Potash.............. 0.5 to 1.5 “ “

The service obtained from first quality fireclay brick depends upon the 
design of the furnace, the operating conditions, and the type of firebrick 
used. The most satisfactory design is one in which the brick in the hottest 
part of the furnace are not subjected to a soaking heat. When one face 
of each brick is relatively cool, this brick is less liable to squeeze out of 
shape and allow the brickwork to settle. Likewise when the heating 
surface is small in comparison with the radiating surface the service 
obtained from the refractories is most satisfactory. Special shapes should 
be used only in cases of absolute necessity. They are more expensive, 
less uniform, and less readily available. A skillful brick mason can 
construct practically any kind of a furnace out of standard brick of the 
9 in. series.

When furnaces are operated under a slight pressure the life of the 
refractories is considerably less than where there is a draft. This is due 
to the “soaking” effect that is more pronounced when the furnace is 
operated under pressure.

There is an opportunity for increasing the life of most furnaces by the 
proper selection of the brick. Those which are laid in the sidewalls are 
subjected to the action of the clinker; they are chipped and broken by the 
slice bar. Dense well burned brick are best suited to meet these condi­
tions. The lighter burned brick are best suited to resist temperature

Material for this section was prepared especially for The Guide 1923 by R. M. Howe, Pittsburgh, Pa.
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