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JAPANESE INDUSTRIAL STANDARD J18

Testing Methods for Carbon Blocks R 7212-1979
(Reaffirmed: 1985)

1. Scope

This Japanese Industrial Standard specifies the testing methods for
carbon blocks to be used mainly for lining of blast furnace and electrical
furnace. However, except those of clay bond.

Remark: The units and numerical values given in { } in this Standard
are based on the International System of Units (SI) and are
appended for informative reference.

2. Classification and Items of Tests

The classification and items of tests specified in this Standard shall be
as follows:

(1) Physical Testing Methods

(a) Compressive strength

(b) Bending strength

(c) Bulk specific gravity

(d) True specific gravity

(e) Whole porosity

(f) Heat-linear-expansion percentage of contraction

(g) Residual-linear-expansion percentage of contraction

(2) Chemical Testing Methods

(a) Water content

(b) Volatile matter content
(c) Ash content

(d) Fixed carbon

{e) Alkali resistance

Applicable Standards and Reference Standard: Sece page 1b,
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3. Common Apparatus

3.1 Scale The we1gh1ng capacity and rempruﬂal sensibility of scale to be
used shall be as given in Table 1.

Table 1 |
— e ——

Weighing capacity Reciprocal sensibility

1000 g 0.1 g

100 g t.1 g

— 0.1 mg max,

3.2 Length Gauge As to length gauge the vernier callipers of 0.05 mm
in the minimum reading-out value specified in JIS B 7507 shall be used.
However, for measurements of heat-linear-expansion contraction percentage
and residual-linear-expansion contraction percentage, a micrometer callipers

for external measurement of 0.0l mm in minimum graduation specified in
JIS B 7502 shall be used.

3.3 Thermometer As to thermometer, a mercury in stem thermometer
having range of 0 to 150°C shall be used. However, for measurement of
true specific gravity that of 5--C in accuracy shall be used. -

3.4 Pyrometer As to pyrometer, pyrometers specified in JIS Z 8706,
JIS C 1601, and JIS C 1602 shall be used.

3.5 Drying Apparatus As to drying apparatus, an electric constant-
temperature apparatus attached with automatic f{emperature regulator capable
of keeping at a temperature of 105 to 110°C shall be used.

3.6 Glass Apparatus for Chemical Anaiysm and Porcelain Aﬁparatuses
As to glass apparatus for chemical analysis and porcelain apparatuses,
unless specially designated, those according to JIS shall be used. .

4. Rounding Off of Numerical Values of Test Results

The rounding off of numerical values of test results shall be in accordance
with JIS Z 8401,

5. Sample

Shapes, dimensions of test pieces and preparation of sample shall be as .
given in Table 2.
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Table 2

% E———

Shape and dimenslons of test piece and preparation of sample

Sampling
Test item position
Carbonacecus Artificilal graphytic
. Rectangular parallelopipied of Rectangular parallelopiped of
G . )
Sﬁﬂgﬁziﬁlve 50 mm in thickness, 50 mm in 20 mm in thickness, 20 mm in
width and 60 mm in length width and 25 mm in length
Bending Round bar of 50mm in diameter | Round bar of 20 mm in diameter
strength and 230 mm in lengthor square | and 100 mm in length or square
bar of 50 mm In thickness, bar of 20 mm in thickness,
Bulk specific 50 mm in width and 230 mm in 20 mm in width and 100 mm in
gravity length length
True specific
gravity
As to sample, as a rule, sfter crushing coarsely the total
Water content amount of test piece completed with the test of compressive
Take test strengih or bending strength, out of the sufficiently mixed
Volatiie pieces from gample, prepare the ash content, water content and volatile
matter one end of matter according to Remark 1. and the true specific gravity

Ash content

Heat-1linear-
expansion comn-
traction per-
centage and
residual-
linear-ex-
pansion con-
traction
percentage

Alkali
resistance

carbon block, | according to Remark 2,
with avoiding
its peripher-
al part.

Round bar of 15 to 25 mm In diameter and 50 to 130 mm in
length or squatre bar of 15 to 25 mm in thickness, 15 to 25 mm
in width and 50 to 130 mm in length.

At the center of one surface of cube of 50 mm in thickness,

50 mm in width and 50 mm in length perforate a hole of 22 mm
in diameter, 25 mm in depth by using a drill.

Further, use a plate 0of the same material quality of 6 mm in
thickness, 50 mm in width and length as the cover of the hole
and make the dimensional permissible deviations of test pleces,
+0,5 mm in either cases,

Remarks 1.

Carry out the reduction of mixed sample to make approximately
20 g, and crush by grinding in an agate mortar until the
whole amount passes through the standard net sieve of 250 ym
specified in JIS Z 8801.

Carry out the reduction of residue of Remark 1. of mixed
sample to make approximately 30 g, and similarly to Remark 1.
crush by grinding until its whole amount passes through the
net sieve of 149 ym.

Particularly, in inevitable case, the shape and dimensions of
test piece may be changed. In this case, the content shall be
described clearly in the test report.

At the preparing of test piece for compressive strength,
bending strength, heat-linear—-expansion contraction percentage
and residual-linear-expansion contraction percentage, confirm
the direction, and at reporting of the measured values,
describe clearly the relation of lengthwise direction of test
piece to the lengthwise direction of specimen.
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6. Testing Methods

6.1 Physical Testing Methods

6.1.1 Compressive Strength The test for compressive strength shall be
carried out as follows:

(1)
(2)

(3)

(4)

(5)

Test Piece Take the test piece according fo 5.

Apparatus As to the testing machine, use the compression testing
machine specified in JIS B T733.

Operation Make the surface of 50 mm in width, 50 mm in thickness
of test piece or the surface of 20 mm in width, 20 mm in thickness
as the pressurizing surface, as required, take care so as to
pressurize uniformly by applying thick paper piece and the like,

in the case of test piece of 50 mm in thickness and width, apply
pressure at a uniform speed of 125+ 10 kgf {1226 + 98 N} per
second and in the case of test piece of 20 mm in thickness and
width, at 20 +3 kegf {196 £ 29 N} per second, and read the maximum
load when the test piece is broken by the scale plate,

Calculation Calculate the compressive sirength according to the

fallowing formula and round off to one place of decimal.

where, ¢: compressive strength (kgf/cm?){N/cm?}

wi maximum load (kgt){N}
s: area of pressurizing surface of test piece (cm?)

Report Indicate the compressive strength of specimen carbon

block by average value of measured values of two test pieces by
rounding off to an integer,

6.1.2 Bending Strength The test for bending strength shall be carried
out as follows: |

(1)
(2)

(3)

Test Piece Take the test piece according to 5.

Apparatus As to the testing machine, use the bending testing

machine specified in JIS B 7733, In this case, make the radius
of curvature of corner 1.5 mm, angle of pressurizing wedge 60°,
and the radius of curvature of its top end 3 mm.

Further, the radius of curvature must be made able to be
changed to 10 mm.

Operation Place the test piece horizontally on the supporting

stand, in the case of test piece of 50 mm in thickness at the
middle of test piece apply the load vertically at a uniform speed
of 76 +5 kgf {736 £ 49 N}, in the case of test piece of 20 mm in
thickness, at a uniform speed of 5:+2 kgf {49+ 20 N} per second,
and read the maximum load when the test piece is broken by
means of a scale plate. However, make the distance between
the supports and the radius of curvature of pressurizing wedge
as given in Table 3.
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