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1. Scope*

1.1 This test method covers the determination of the air
content of hydroolic cement mortar under the conditions
hercinafter specified.

1.2 The walwes stated in 50 units are 0 be regarded as
standard. Mo other wnits of measurement are included in this
standard.

1.3 %alues in 51 shall be obtained by measurement in 51
units or by appropriate conversion, using the Bules for Con-
version and Rounding in IEEE/ASTM 51 10, of measurements
made in other units,

1.4 This stondard does noef purport o address ol af the
sifety comcerns, if any, associgted with ity wse. IF 05 fhe
responsitility af the nzer of this standard fo extablish approe-
pricie safety. kealth, and enviconmental proctices and deter-
mine the applicability of regulatory mitations prior fo pse,

1.5 Warning—Fresh hydroulic cementitious misiures are
cowstie and may covse chemical bums w skin and tssue upon
prolonged exposure,”

1.6 This fntermational stondard was developed in occor-
derce with ieternationally recognized principles on standard-
izt extablished in the Decision on Principles for the
Developraent of Taferianionad Standands, Guides and Becomes
aeetielnpions dosered By phe World Trade Orgeizarion Tecloeal
Barriers 0 Trade (TRT) Comnuines,

2, Referenced Documents

2.1 ASTM Standards:"
COLACS M Specification for Mosonry Cement

" Thas vest method is under the risdiction of ASTM Comnmine: O on Cemsni
and i= The direct resgnsiliBly of Sebcommimes CL21 on Aw Estrinment,

Current edition approved Apnl |, 1020 Published April 2030 Orniginally
approved in 1944, Last evioms edaion approsed in 2009 & C1AS - 190 DO
10 1 SB0ACIH RS- 241,

*Refer 1n the section an Safety Precootions, “Mamml of Cement Teting,”
Aviiiiay! Hook af ANTW Fawadaads, Vol Dbl

VFor felemencad ASTM sisnknls visa the ASTM websile, W WA, OF
ooncart ASTM Customer Service &t service® asimoorg. For Annual Fock of AST
Nrananrs vodume infomiation, reler o the standsnd’s Ducusen) Susarary page o
thaey ASTM wehsine,

CHCTOAM Test Method for Compressive Strength of
Hydraulic Cement Maoriars (Using 2-in. or [50-mm)] Cube
Specimens)

CISWC150M Specification for Portland Cement

CIBZCIEIM Proctice for Sampling and the Amount of
Testing of Hydraulic Cement

C29 Terminobopy Relating 1o Hydrowlic and Other Inor-
o Cements

C2MWC230M Specification for Flow Table for Use in Tests
of Hydraulic Cement

C305 Practice for Mechanical Mixing of Hydraulic Cement
Pastes amd Mortars of Plastic Consistency

C311 Specification for Mixing Fooms, Moist Cabinets,
Moist Rooms, and Water Storage Tanks Used in the
Testing of Hydraulic Cements and Concretes

CH5/C595M Specification for Blended Hydraulic Cements

CT78 Specification for Standard Sand

C 005 Specification for Reference Masses and Devices for
Determining Mass and Volume for Use in the Physical
Testing of Hydraulic Cements

CHAWCHATM Performance  Specification  for Hydraulic
Cement

CI328/C1328M Specification for Plastic (Stucco) Cement

CIA2ZWC ] 3290 Specification for Mortar Cement

E438 Specification for Glasses in Luboratory Apparatus

Enad Specificanon for Laboratory Glass Molumetric Appa-
Tilws

IEEESASTM 51 10 Amencan National Stamdord for Use of
thee International Svstem of Units (511 The Modern Metnc
System

A Terminology
L1 Definitions:

31,1 The termms in this est method are defined in Terminol-
gy C219,

4. Summary of Test Method

4.1 Prepore a mortar with standard sand and the cement o
be tested, vsing a waler content sufficient @ give a required
Ao, Compact the mortar info a measure of known volume and
determine mass, Calculate the air content from the measured

*& Summuary of Changes section nppears ot the emd of this standord
Cioqryagsl @ ASTM imlsmabioral, 100 Bar Harbor Dram, PO Box G Wiert Gonehohockes, PR FRAR-PREA. Lintsd Stries
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density of the momar, the known densities of the constiteents,
and the mixture propomions,

5. Significance and Lse

5.0 The purpose of this test method 15 0 determine whether
of il the hydraulic cement under test meets the air-entraining
of non-air-eniraining requirements of the applicable hydraulic
cement specification for which the est is being made, The air
content of concrete is influenced by many Factors other than the
potential of the cement for air entrainiment,

f. Apparatus

f. 0 Flow Table, Flow Mold, and Caliper shall conform o
Specification C23C2H0M,

0.2 Megswre—A cylindrical measure having an inside diam-
eter of Ta = I mm and a depth {approximarely B8 mm)
adjusted by standardization with water tw contain 40 £ | ml.
at 230 £ 20 °C, For the purposes of this test, the capacity of
the measure in millilitres is the mass of the water content of the
measure, in grams, divided by (L9976, no correction in mass
being made for the buoyant effect of air. The measure shall
have a uniform wall thickness. The thickness of the wall and
bottom shall not be less than 2.9 mm. The total mass of the
cmpty measure shall not be more than 980 g_ The measure shall
be made of a metal not attacked by the cement mortar,

6.3 Verificarion—Nerify the volume of the 4000 mL measure
by filling with distilled water at 23.0 = 2.0 °C to a point where
the meniscus extends appreciably above the top of the measure,
placing a clean piece of plate glass on the top of the measure,
and allowing the excess water to be squeezed out. The absence
of nir bubbles as seen through the gloss ensures that the
messure is comphetely full. Care shall be taken that the excess
wler 15 wiped from the sides of the contaner belore weighing,
Perform the venfication al least every 24 yeors,

6.4 Miver, Bowl, and Paddie, shall conform to the apparatus
section of Pracice C303,

6.5 Straightedpe—A steel stralghtedge not less than
20 mm long and not less than 1.5 mm nor more than 3.5 mm
in thickness. li= edpe shall not depart from o plane surtoce by
more than | mm within any 1530 mm segment of its length,

6.6 Trowel, having a =steel blade 100 to 50 mm in lengih,
with strmight edges. lis edpes shall not depart from a plane
surface by more than 1 mm o the edge’s entire length,

6.7 Weights and Weighing Devices, shall conform o Speci-
fication C 1005, Evaluate the weighing device for precision and
accuracy ol a total load of 2 kg,

6.8 Cilass Graduares—Gloss graduates of 250 mL capacity,
conforming o the requirements of Specifications E438 and
Eatd,

6.9 Tamper, conforming o the requirements of Test Method
CIEAC 1T0UN. The tamping face of the tamper shall be flat and
al right angles o the length of the tamper.

6.10 Tapping Siick, a picce of hard wood having a digmeter
of approximately 16 mm and a length of approximately
152 mm.

Copyright by ASTM Intl (all reghis reservedic Thy May 70350000 EDT 2020
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01 Spowwe—A imetal restaurant-ivpe serving spoon not less
than 230 mm in length and with a bow! approximately [0 min
in lengih.

T. Temperatore and Humidity

7.1 Maintain the emperniure of the dry materials at 23.0 =
407, Maintain the temperature and the humidity of the
mixing room and the temperature of the mixing water in
accordance with Specification C511 (Section Eegquirements for
Cement Mixing Rooms ).

B, Standard Sand

8.1 Use sund conforming i the requirements of Specifica-
tiom CTTE for 20-30 sand.

9, Sampling

Q.1 Sample the cement in accordance with Practice 183
ClE3M.

Mote 1—Palywingl chierde (FVC) sample containers, upon occaskon,
have b found se affect the abr-cniraining posential of o cement samphe
Thee same prabdem might be experienced with containers made from aiher

plastics.

10, Procedure

Ikl Barch—Proportion the standard mostar using 350 g
cement to L4400 g 20-30 standard sand and sufficient water to
give a flow of 8712 = TV % when determined in accordance
with 103,

More 2—Test Method CIRS refers to hydraulic cements that comply
umler Specifications C1SMC150M, CSRSC5958, amd CHIEWCTIETAL
Masonry cements {see Specilication C91AC9 ML monar cements {see
Specification CIIPRCTIZUM), and plastic cements (see Specificalion
CIAMCI328M) reguine differem sand, mass, and flow. Refer io the
applicable specificarion,

12 Miving of Mortar—Mix the motar in accondance with
Practice C35.

13 Flow Determination—Carefully wipe dry the fow-
table wp and place the fow mold o the center of i, Using the
spoon, place a layer of mortar about 25 mm in thickness in the
midd and tamp 20 Gmes with the amper, The amping pressure
shall be just sulficient o ensure umiform Glling of the mold.
Chverfill the wop of the mold approsimately 20 mm with mortar
and tamp as specified for the first layer, Then cut off the mostar
t a plane surface, Aush with the wp of the mold, by drawing
the straightedge or the edge of the rowel with a sawing motion
across the op of the mold, Wipe the flow able wp clean and
dry, being especially careful to remove any water from around
the edge of the mold. Lift the maold away from the mortar 1 min
after completing the mixing operation. Immediately drop the
table ten times in accordance with Specification C2300C2 300
The flow is the resulting increase in average diameter of the
mortar mass, a8 determined with the calipers, measured on at
least tour diameters at approximately equispaced intervals,
expressed as a percentoge of the onginal diameter. Make trial
mortars with varving percentages of water until the specified
flow is obtained. Make each trial wiath tresh mortar

104 Mass per 400 mL of Mortar—When the quantity of
mixing water has been found that produces o flow of 374 =

Shesgho Masong Usiversay | Shanghal Jioocosg University ) parsuant or License Agresinent. No fenher reproduction authonzed



48l c185 - 20

T %, immediately determine the mass per HH) mlL of mortar,
using the morar remaining in the mixing bowl after the Aow
has been deermined. In the determination of the mass per
400 ml., do not use the portion of the mostar used in the Aow
determination, Using the spoon, place the morar gently into
the 400 ml. measure in three equal layers, Tamp each layer
20 times around the inner surface of the measure. For the final
layer of mortar, overfill the 400 mL measure approximately
20 mm. The position of the tamper shall be thai: the broad side
of the tamper is parallel to the radius and is perpendicular io the
inner surface of the measure. Each layer is tamped in one
complete revolution (rotetion) with only sufficient pressure to
adequately fll the measure and eliminate voids within the
mortar. After the measure hos been hlled and tamped in the
above prescribed manner. tap the sides of the measure lightly
with the side of the tapping stick, one each at five different
points at approsimately equal spacing around the ouiside of the
messure, 0 oorder wopreclude entrapment of extraneous air
(Mot 33 Mo obvicus spoce shall be left berween the morar
and the inner surfaee of the messure o5 a result of the mping
operation. Then cut the mortar off w a plane surfoce, fush with
the wp of the messure, by drawing the steaghiedge with a
sawing motion across the op of the measure, making wo
passes over the entire surface, the second pass being made ag
right angles 1o the first, IF, in the striking-off operation, loose
sand grains cause the straightedge o ride above the (op surface
of the measure, these grains shall be removed, and the
operation repested. Complete the entire operation of filling and
striking off the measure within 1% min. Wipe off all mortar and
water adhering to the outside of the measure, Determine the
mass of the measure and its contents. Subtract the mass of the
container, and record the mass of the moriar in grams,

Mome 3—This operation may be facilmoed by placing the mersine on
a steady fo-surfoced suppon of lesser diameter than the mersune while
fillling amd wiping

11. Caleulation

1.1 Calculate the air content of the morar from the
following formula which is based on the baich proportions
given in 10.1, taking the specific gravity of portland cement as
305 and of 20-30 standard sand as 2,65, When the hydraulic
cement s other than poriland, the appropriste value for is
specific gravity shall be substituied for the value of 3.15 and
the formula rederived accordingly:

Air content, volume % = 1K - 'I-'i"ll: 182.7+ P:I."IIL'H':I.'I‘-:‘IPH {1
where:

W
P

mass of HH mL of mortar, g, and

percentage of mixing water, based on mass of cement
used.

Meme d==This formula is derived as folboews:

=
-

Air conbent, volume % = 100[1 = (W, /W )] {2)
where:
W, = sctual mass per umit of volume oz determined by this
te=t methaod,
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= WHD pfml, where Wiz the mass in grams of the
specified 400 mL of moctar (10,43,

W. = theoretcal mas per onil of volume, caleolsted on on
wir-free bosis o follows and wsing the values for
quantities of materials and specific gravities as given
in 10,1 amd 11.1,

FR0 1400+ 350 = P =000

380 10 380X P =001

ENE T I

= (5+0.01F)
nan+ompe) "

F = percentage of mixing water, based on mass of cement.
Substituting For W, and W, we haves

: / W LA+ 00
Adr conteat. volume % = 100 | 1 - I T IT0mE

W [ LRXT+ 04N

Alr coment, yolume % = L0k — Tx_|_5+ﬂ.l'l|F'l

; i _| (182.7+ P

Adr combenl, vislume % o= 100 = 5% CTT TG
1517+ F)

Adr comient, volume % = [0 — H-IIE— AP

11,2 Make only one determination of air content on a baich.

Morte S—Dulbcully has oocasionally beemn experenced with (his tes
et by some persons. These difficulibes wsoally have waken the foom of
values for abr comient thar are abearmally high and thar may be greater
than the specificd maxima in specificaions for hydraulic cement, The
air-cntraining potential of cthe sard may be reduced by washing in the
laboratary with potabde water by decantmbon oncl & chear. colorless
supernacant liguid = obained. In case of dispae. sich freshly weshed
sail shall be used,

12. Report

12,1 When this test method is used for specific action in
compliance testing, report the value for the air content o the
mearest | %,

13, Precision and Bias

13.1 The single-operator, within-laboratory, standard devia-
tion has been found o be 0L36 % air content throughout the
range of B i 19 % air. Therefore, results of two properly
comducted tests by the same operator on similar batches should
ot differ by more than 16 % air,

13.2 The multilaboratory standand deviation has been Tound
to be 1.0 % air content throughout the range from 8 o 19 % air.
Therefore, results of two different leboratories on similar
batches should not differ from each other by more than 2.8 %
air.

14. Keywords

14,1 wir content; hydraulic cement mortar
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For additional useful information on details of cement tests methods, references may be made to the
“Mlanpal of Cement Testing,” which appears in the Aneual Book of ASTM Standards, Yol (L0001,

SUMMARY OF CHANGES

Committce C01 has identified the location of selected changes io this standard since the lasg issoe (C1ES — 149
that may impact the use of this standard. (Approved Aprl 1, 20200}

{1} Revised subsections 6.5, 6.6, and 103, (2] Bemowved previous Mote 1.

Commitiee CO1 has identified the location of selected changes 1o this standard since the lasg issue (CIBS - |5}
that may impact the use of this standard. (Approved Dec. [, 2009}

(1) Added Specification C511 and Terminology CZ19 o Sec- {3 Revised 7. Removed 7.2 and 7.3,
tion 2 {Referenced Documents).

(2} Added new Section 3 (Terminology ). Renumbered subse-

quent sections accondingly.
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