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Fineness of Hydraulic Cement by the 150-um (No. 100) and

75-um (No. 200) Sieves’

This standard is issued vnder the fixed designation C 184; the number immediately following the designation indicates the year of
original adoption or, in the case of reviston, the year of last evision. A number in parenthess indicates the year of last reapproval, A
superscript epailon (¢} indicates an editorial change simoe the last revision or reapproval,

1 NoTE—The cabeulation in 6.1.1.1 was corrected editonially in February [9%6.

1. Scope

1.1 This test method covers determination of the fineness
of hydraulic cement by means of the 150-pm (No. 100) and
T5-um (Mo, 200) sieves,

1.2 This standard does not purport to address the safety
concerns, If’ any, associated with its use. It is the responsi-
bility of the wser of this standard to establish appropriate
safety and health practices and determine the applicability of
regulatory limitations prior to use.

1.3 The values given in SI units are to be regarded as the
standard.

2. Referenced Documents

2.1 ASTM Srancards:

C 114 Test Methods for Chemical Analvsis of Hydraulic
Cement?

E 11 Specification for Wire-Cloth Sieves for Testing Pur-
poses?

3. Apparatus

3.1 Sieves—Standard 150-um (No. 100) or 75-um (No.
200) sieves conforming to the requirements of Specification
E 11. Wire cloth for standard sieves for cement shall be
woven (not twilled) from brass, bronze, or other suitable
wire, and mounted without distortion on a frame about 50
mm (2 in.) below the top of the frame. The joint between the
cloth and frame shall be smoothly filled with solder to
prevent lodging of the cement. The sieve frame shall be
circular, 203 mm (8 in.) in diameter and provided with a pan
and cover.

3.2 Balance—The analytical balance used in fineness
determinations shall conform to the requirements of 4.2.1 of
Test Methods C 114,

3.3 Weights—The weights used in fineness determina-
tions shall conform to the requirements of 4.2.2 of Test
Methods C 114,

3.4 Brush—A bristle brush will be required for use in
cleaning the 150-pm (No. 100) or 75-pm (No. 200) sieve. A
25 or 38-mm (1 or 1%%-in.)} brush with a 250-mm (10-in.)
handle is a convenient size.

' This test method is under the jurisdiction of ASTM Comemittee C-1 on
Cement and is the direct responsibility of Subcommittes CO01.25 on Fineness.
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4. Sieve Correction

4.1 150qum (No. 100) Sieve—Correction of the residues
obtained on the No. 100 sieve is not required.

4.2 75.um (No. 200) Sieve:

4.2.1 A 75-pm (No. 200) sieve may or may not need to be
standardized, depending on the accuracy required. For
internal laboratory use, where changes in fineness are of
more importance than the absolute value, standardization
may not be necessary. A correction factor should be estab-
lished where accuracy is desired in order to compare results
between laboratories.

4,22 If the intended use of the sieve is such that a
correction need be established, follow the procedure de-
scribed 1n Anmex Al.

5. Procedure

5.1 Place a 50-g sample of the cement on the clean, dry
150-pm (No. 100} or 75-um (No. 200) sieve with the pan
attached. Do not use washers, shot, slugs, or coins on the
sieve. While holding the sieve and uncovered pan in both
hands, sieve with a gentle wrist motion until most of the fine
material has passed through and the residue looks fairly
clean. This operation usually requires only 3 or 4 min, When
the residue appears clean place the cover on the sieve and
remove the pan. Then, with the sieve and cover held firmly
in one hand, gently tap the side of the sieve with the handle
of the brush used for cleaning the sieve. Dust adhering to the
sieve will thus be dislodged and the underside of the sieve
may then be swept clean. Empty the pan and thoroughly
wipe it out with a cloth or waste, replace the sieve in the pan,
and carefully remove the cover, Return any coarser material
that has been caught in the cover during the tapping to the
sieve.

5.2 Continue the sieving without the cover as described in
5.1 for 5 or 10 min, depending on the condition of the
cement. The gentle wrist motion involves no danger of
spilling the residue, which shall be kept well spread out on
the sieve, Continuously rotate the sieve throughout the
sieving, This open sieving may usually be continued safely
for @ min or more, but take care that it is not continued too
long. Then replace the cover and clean, following the same
process as described in 5.1, If the cement 15 in proper
condition, there should now be no appreciable dust re-
maining in the residue nor adhering to the sieve or pan.

5.3 Make l-min tests as follows: Hold the sieve, with the
pan and cover attached, in one hand in a slightly inclined
position and move it forward and backward in the plane of
inclination; at the same time gently strike the side about 150
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times/min against the palm of the other hand on the
upstroke. Perform the sieving over a white paper. Return any
material escaping from the sieve or pan and collecting on the
paper to the sieve. After every 25 strokes, turn the sieve
about one sixth of a revolution, in the same direction (see
Note). Continue the sieving operation until not more than
0.05 g of the material passes through in 1 min of continuous
sieving. Then transfer the residue on the sieve to the balance
pan, taking care to brush the sieve cloth thoroughly from
both sides to ensure the removal of all the residue from the
sieve,

Nore—Sieve covers may be marked with three straight lines,
intersecting at 607, through the center. If one of the lines is marked with
an arrowhead and the habit of starting with this point under the right
hand has been formed, one can easily follow the progress of the l-min
les1s, Be certain to take a full 10 s for the 25-stroke period. This will
mean that the 1 50 strokes, plus turning the sieve, will take more than |
min todal, It is important that a full minute of sieving takes place.

6. Calculation

6.1 Calculate the fineness of the samples as follows:
6.1.1 When No Correction is Used:

Foe= 100 - [{R, x 100/ W] (n
where:
F

fineness of cement expressed as the percentage
passing the 150-um (No. 100) or the 75-um (No.
200) sieve,

R, = residue from sample retained on the 150-um (No.
100) or the 75-um (No. 200) sieve, g, and
W = weight of sample, g

6.1.1.1 Example—130-um (No. 100) Sieve:
Residue from sample being tested = 0.82 g
Sample weight = 5000 g
Amount passing 150-pm sieve, % = 100 = [{0.82 x 100)/50]
= 100 — 1.64 = 98.35 % (round 1o 98.4 %)

6.1.2 Using Correction—The correction determined by
the procedure in the Annex is a point correction valid in the
same general fineness area as the sample used in the
standardization procedure:

R, =R, » 00y W]+ C (2}
F=100 =R, (3
where:
F = fipeness of cement expressed as the percentage
passing the 75-pm (No. 200) sieve,
R, = residue from sample retained on the 75-um (No.
2009 sieve, g,
= sieve correction, %, which may be either plus or
minus, determined by the procedures given in the
Annex,
R, = corrected residue, %, and
W = weight of sample, g.

6.1.2.1 Example—75-um (No. 200) Sieve:
Residue from sample being tested = (.82 g
Sieve correction applied to percent of residue = 0.2 %
Sample weight = 50.00 g
Corrected residue = [((L82 = 1000/50] 0.2 = 164 = 0.2 = 144 %
Amount passing 75-um sieve, % = 100 = 144 = 9856 %
(round to 98.6 %)

7. Report

7.1 Report the fineness as the amount passing the number
sieve on which the determination was made.

8. Mechanical Sieving
8.1 Mechanical sieving devices may be used, but the
cement shall not be rejected if it meets the fineness require-

ment when tested by the hand method described in Section
5.

9. Precision and Bias

9.1 Mo precision data are available due to the limited use
of this test method. Therefore, users are advised to develop
their own laboratory precision.

9.2 Since there is no accepted reference material suitable
for determining any bias that may be associated with this test
method, no statement on bias is being made.

10. Keywords
10.1 fineness; hydraulic cement: sieve

ANNEX

{Mandatory Information)

Al., METHOD FOR DETERMINATION OF SIEVE CORRECTION

All To determine the percentage of a test material
passing through a nominal 75-um (No. 200) sieve, fwo
additional sieves are needed: a 90-pm (No. 170} and a 63-pm
(No. 230} sieve. Using NIST SEM No. 1004 {No. 140 to No.
400 sieves), Glass Bead Standard, determine the effective
openings of each of the three sieves.!

Note ALl—NIST SEM No. 1004 tends to blind the screen

* pvailable from the Mational Institute of Stamdards and Technology,
Caithershurg, MDD 20899,
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during use and the beads lodged in the meshes are difficult to
remove, Tapping the frame of the sieve and gentle brushing
of the cloth from the underside will aid in recovering all the
beads and keep the bead loss down to approximately 50 mg.

A1.2 Select a test sample of calibration. It is important
that the sample for calibration be of the same typical fineness
as the range at which the sieve is to be used. Determine the
percent residue of the test material on each of the three
sieves, in accordance with Section 5. Plot the average percent
residues versus the effective openings determined above. The
percent residue at the nominal opening of the 75-um (No.
200} sieve can be read off the plot and the difference
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between the actual obtained residue and the nominal percent
residue at 75-um may be used algebraically as a correction
for that sieve only in the same general fineness area,

Al.3 Example—Determination of Sieve Correction Factor
for 75-pwm (No. 2000 Sieve

Al1.3.1 Using the SEM 1004, the following was deter-

mined:
{@) Effective opening of nominal sieves being corrected:
T5-pm (Mo. 200} T1 pm
Sipum (Mo 170} %0 pm
63-pm (Mo, 230) 6F pm

(#) Test sample residue, % (to be plotted on graph paper):

at 9 pm L1%
at 72 pm 3%
at 65 pm 28 %

{c) From the above plot:
Residue at 75qum = 2.1 %
A1.3.2 Since the sieve is woven too tighly and retains
more than it should if it were a 75-um opening, the

correction, <, 10 be dpplied to the residue in percent is
-0.2 %.

For additional usefnl information on details of cement test methods, reference may be made to the “Manual of Cement

Testing,” Anmual Book of ASTM Standards, Vol 04.01.

The American Society for Testing and Mafarials takes no position respecting the validity of any pafent rights asserted in conmection
with ary tem rmantioned in this standard. Users of this standand are expressly advised that determination of the valioky of any such
patent rghis, and the fsk of infrmgament of such rghts, e entiraly thedr own rasponaibility,

This standard iz subyect ho revision at any fime by the respongibie technical committes and must b reviewed overy five yoars and
If not revized, aithar reapproved or withdrawn. Your comments are invited aither for revision of this standard or for addional standards
and should be addressed [0 ASTM Headguarters, Your comments will receive careful consideration &t & meeiing of the responsibla
techmical committes, which you may attend. If Fou feel thal your commants have nol recaived a fafr hedring you should make your
wigws known fo the ASTM Committes on Standards, 100 Barr Harbor Drive, Wes! Conghohocken, PA 15428,

COPYRIGHT American Society for Testing and Materials
Licansaed by Information Handling Services

148



