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Tontative Method
Yor

DETERNIFATION OF LINEAR CHANGE OF MAGNESIUM OXYCHLORIDE (RMANTS

: (OCA 300~16=50) | Revised June 29, 1960
SCOPE

i, This method of test describes eauipment and procedurss for the laboratory
determination of linear changee occuring in oxychloride cemente subsequent to
final set,

ALTERNATE METHODG

3, DBither of two types of equipment and procedures may be used for molding
and measurement of specimens. Method I involves the use of molds and lehgth
comparator as apeeified in the Standard Nethod of Test for Autoclave Rxpansion of

> Portland Cement (ﬂS.T.H- Designation C 151-49)1 of the American Scciety fox Taeet-

1ug Materiale., Method 11 specifies _the aquipment and procedure ocurrently in use
by the oxychlorlde cement i.nd.uutry-g

METHOD I
APPARATUS

3 (a) Molds. = Tho molds shall conform to requirements specified in Sec-
tion 2 {(c) of A.S.T.M. Standard Method, Designaiion 0 16149,

(b) ZLength Jomparator. —~ The length comparator shall conform to require-
ments speclfied in Section 2 (£) of A,5,T.M, Standard Methog, Desiznation C 151=40,

THEMPERATURE AND HUMIDITY

4. (a) The preparation of teost specimens and the subsequent testlng shall
be copnducted ir an atmosphere maintained at a temperature of 70 ¥ 1 I and at a
rglative humidity of 50 + & per cent {corresponding to & wet buld temperature renge
of 56,5 T to 60.5 F)e All materials and equipment shall be equilibrated o these
sondl tions at time of uase,

(b) The temperature of the storage cabinet or storage room shall be
maintained at 70 + 1 F and the relative himidity at 50 + 5 per cént. 4n &ir
sirsulation veloclty of not losse than 20 and not more than 500 f£t. per min. shall
wo maintained in the vicinity of the spgolmens during the entire period of curing
and storage. _ 3

,_—___________—————————-'————_—"'—-————_

1. deS.TeMe Baok of Standards, 1949, p. SB.

3., It is anticipated that comparlson of the two different types of equipment and
procodures by several iaboratories may result in the selectlion of one mothod

as standard.
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PREPARATION OF TEST SPECIMANS

5. {(a) Preparation of Molds. - Molds shall be coated with a saturated solu-
tion of stearic acid in trichloroethlyene sufficlently in advance of the molding of
the specimans to permit comploto evaporatlon of the golvant, The stainless eteel or
noncorroding metal reference points shall then be sel, care bveing taken to keep them
free from the parting compound,

(b) Molding Specimens, ~ The mold shall bo filled with the plastic mix
of oxychloride cement prepared as provided in the Tontative Method for Mixing Oxy-
chlorids Cement Compositions with Gauging Solution (0CA Designation 300=20) of theo
Oxychloride Oement Association. The cement shall not have aged more than 20 min.
from completion of the mixing, Tho cornors of tho mold shall be complotaly filled
and the entrapped alr removed by &pplying tho spatule with a cutiing motion, Strilke
off the excess cement flush with the top of the molds

STORAGH AND MEBASUREMENT OF TEST SPECIMENS

8. (a) After the mold has beon filled it shall imnediately be placed in the
curing cabinet. At 30 + 5 min, aftor final sst of tho coment, ae determined in cone
formity with the Tentative Method of Dotermination of Setting Timo of Oxychloride
Cements (OCA Designation 300-16) of the Oxyghloride Cement Aasociatvion, the spocimen
shall be carefully removed fron the mold and measured for length to the nearost
0.0001 in. It shall then be placed on a rask or grating in the etorage arca in such
a position that the standard atmosphere {(Sectlon 4 (b)) shall have access to all faces.
The epecimen shall then beo measured for length at & hr, intervals uhtil maxinmum oon-
traction is reached, Maximum contraction ie the point of minlmunm length of the
specimon aftor which two consccutive moasuramcnts atb & hr. intervals show olther a
docreagse in length of not nore than Q.,000% in., or an actual oxpansion, Tho specinens
from some types of oxychloride cemont mizes will not contract aftar removal fron the
mold, In this event, the fact shall be moted in the rocord of neasuygnentg of theo
spocimen, Finelly, tho speclmen shall be neagurod for longth at tho age of 24 hr.
after starting to add the gauging solutiorn to the dry ingredionte in the nixing pro-
cedure and at subsoguent ages as specifiod in tho followlng Scetion, 6 {(Db)e

(v) In detemmining linear chango a suitablo poini, in torms of age or
history of the specimen to which subsequont changos are raferred, pust be selocted.
The difference botween tho longth of the spocimen at tho initial reforonce point and
fts length at any specified subsequent point, in inches tincs ton (rotaining all
figures), 1s reported as psr cont linecar change. The initial and final reference
points to be selected aro dosignated in the spocifications for ihe natorial undor
test. Customary initial reference points aret (1) point of maxinun contractiont or
(2) point at ago of onc dey (24 hr,) after starting to add the gauging solution to
the dry ingrodiente in the mizxing procedure. Final reference pointis may bo at ages
of one, three, seven, or twonty-elght days.

(c) If tho teat specinon increascs in longth between tho initial and
final reforcnce points, the cnage is roforred to as oxpansion (this oxpansion maey be
indicated by a plus (+) sign); 1f it decrcascs in lengtl, tho change im referred to
as contrection (may be indicated by a minus (-) sign)s

ERPORD -
7. The report of the results of the test shall includet

Ea) Dosignation of method used (Method I or Mothod 11)

h; Initial -and final reference points .

(c) Valuo found for por cont oxpansion or ocontraction, rounded off to
noarest 0,001 por cont in accordance with method A.S5:TsMe E 29,
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Typlecal forms for reporting linear change arc: "Expansion, one to sevon days &
O.xy3®" or "Linear change, one to soven daye = =0.xys%'s

METECD 11
 APPARATUS

8, (a) Moasuring Apparatus. = {1). = 4 cradle simllar to that illustrated
in Fiz. 1, suitablo for holdinz tho teoet specimen at an anglo of 45° to tho vertical,
shall be provided,

(2) Length Comparator. - Changes in longth of the test spocizmen shall be
measured by & dial gauge or a nioronotor comparator with ratchet stops The moasur-
ing instrument shall be fitted to tho cradis (Section 8 (a) (L)) as inddcatod in
Fig, 1. It ehall have a rango of at loast 1.0 in, Tho instrunont shall bo graduated
to at loast OLOOL in., and whon testod at any point throvghout its rango, tho orror
shall not be greater than * 0,002 in. Tho difforenco botween repeatod neasuroments
ghall not bo greater than 0,001 in. Tho calibrations on dlal or nioronotor shall beo
such that longth changes of 0s000l: in. nay bo ostimateds A standard invar refor-

once bar 10 #'0il in, long ehall be provided and the instrumont shall be checked
frequontly with this reforence bar,

(b) Molds. ~ A collapsidle brass mold with internal dinenslons of 1 4in.
by 1 in. by 10 in. (toloranco of all dinmensions } 0.l in, } shall bo ocmployed for
forming the test spocimon with its longitudinal axis in the lorizontal position,
The detaile of a sultable mold aro shown in Fig. 2,

(e¢) Ground Glass Insoris. - Plecos of glase nicroscope glides which
have been roughenecd on one side with carborundum until they are trardlucent, and of
the proper size to fit into tho onds of tho mold, shall bo provideds

TEMPERATURE AND HUMIDITY

g, (a) The preparation of tcet specimens and the subsoquent testing shall
be conducted in an atmosphore maintaincd at a tomperaturc of 70 £ 1 ¥ and at a rola-
tive hunidity of 50 t 5 por cent (corrcsponding to a wot buld temperature renge of
56.6 F to 60,6 F)s All natoriaels and oquipment shall be equilibrated to thoso con-
ditiong at tino of use.

(b} The temporaturs of the storago cabinet or storage roon shall bo
meintainod at 70 + 1 F and tho rolative hinidity at 50 * 5 por cent. An air ol
culation velocity of not loss than 20 and not nmore thean 500 ft. por nin, shall be
nainteined in the vieinity of the epocinene during tho ontiro period of curing and
storagoe.

PROCEDURE

10. (a) %ho clean mold shall be coatod with a saturated polution of stearle
acld 1n trichloroethylonc sufficlently in advanco of nolding tho spocinon to perult
complete ovaporation of the trichloroothylene. Plsoe tho ground glass insorts atl
cach end of tho mold so that their smooth surfaccs are mext to tho nold. JFill the
nold with the oxychloride cemcnt propared &s provided in tho Toniatlve Mothod for
Mixing Magnosiun Oxychloride Canont Oompositions with Gauging Solution (004 Douig-
nation 300=20) of the Oxychloride Comont Assoclation. Tho conent shall not have
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aged more than 20 min, from completion of mixing. Eemove entrapped alr and complete-
1y £3111 tho cornsrs of the mold by applying a cutting motlon with spatula, Btrike
off the oxcass coment level with the top of the mold, At 30 % § nmin., after final set
of the cement, as determined in accordance with the Tentative Method for Determina~-
tion of Setting Time of Magnesium Oxychloride Oemente (004 Designation 300-12) of the
Oxychlorids Oement Assocétéation, carefully remove the test specimen from the mold,
Clean the expassed facew of the groumd glase inserts eo that they are free of cement
and stearic acid and procoed with the specified measurements ae indicated in the
following sections After removal fror the mold the test epocimen shall Dbe placed on
8 r:luk or grating so that the standard atuosphero ehall have acess to all four sgides
at all times, | |

(b) T™e spocimen, immediately on removal from the mold, shall be placed
in the cradle (Tig. 1) so that the faces of the anvil and spindle of the mocronmeter
or dial gauze will touch only ths fapea of the glass ingerts in the ends of the speci-
nen, Measure and record the length of the specimen to the nsarest 0.0001 in. 1If, in
a gorlies of measurementa, it ie nocessary to remove the specimen from the cradle,
subsequent readings shall be mede with the specimen in eaxactly the sano position rela-
tive to the moorametor as whon the orlginal neasurmment was made. At loast once each
Aay, preferably just prior to or after meaeuring the specimen, check the mlcrometer
iial gauge againat the standard invar bar and correct the neasurement of tho specinen
accordingly 1f deviations zreater than + 0,0001 in. from the length of the standard
invar bar are noted,

(¢) Repeat tho measuremonts at % hr, intervals until naxinum contraction
is reached. Maxinum contractlion is tho point of minimum length of the spocimen after
which two consocutive measuraments at # hre. intorvals show olther a decrcaso in length
of not more than 0,0001 in. or an actuel ocxpansion. With sone typos of mixes the
tost specinen will not contract aftor ranoval fron tho neld. In thie ovent, the fact
shall be noted 1n the rocord of measuronchts of tho specimon, Finally, measurce tho
longth of the specimen at the ago of 34 hr. aftor starting to add thoe gauging solu~
tion to the dry ingredients in the nixing procodurc and at subsequent ages as spocis
fied in the following paragraph,

{4) In detommining linsar change, a sultablc point, in texns of age or
history of the speaimen, to which subsequent ehanges arc referred must bo goloctod,
The difforonce betwoen the Yongth of tho aspocimon at tho initial reforence point
and ite length at any specified subseguent point, in inches time 10 (retalning all
~igures), is roported as per cent linear change. The inftlal and finel roferonco
points to be solected arc désignated in tho spocificasions for tho material undor
tost. Oustonary initial referonce polnts aret (1) point of maxioun contraction; or
(2) point at age of one day (24 Mr.) aféor starting to add the gauging solution %o
the dry ingrediente in the nixing procedurc. Finel roferencs points may be at agos
nf ona, three, seven, or twenty-eight daye.

{(e) If the test especimen inorcaess in longth between tho initlal and
final reference points, the change 1s referrod to as oxpanaion, {(this expansion may
be indloated by a plus (+) sign); if 1t decreascs in longth, the change le refarred
to as contraction (may bo indicatod by a ninus (-) sign).

EKPORT
11, The report of the results of the test shall inelude!

Eﬂ.; Dosigmation of mothod usocd (Mothod I or Mothod :I)

B) Isitial and final roforonoe polnts ‘

(¢} Taluo found for por cont oxpanelon or contraction, rounded off %o
- noarest 0,001 por cont in necordanco with method SeSeTeils B 29,

Typioal forms for reporting linear chango aros Pixpansion, one to soczon days-
- O-:ynﬁ". or *linear chango, onc to sevan dayn P » Ouxyeid®.
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Tentative Method
' | for

TETORMINATION OF LiiMAR CONTRACTION OF MAGNESIUM OXYCHLORIIE OEMENTS

(O 0hreB00=1. 6450 )
Revised June 30, 1950

SCOPB

1. This method of test describes the procedures for the laboratery detemina~
tion of linear changes occuring in oxychloride cemsnts prior to point of maximum
contractractions

LOPARATUS

3, (a) Measuring Apparatus. - The measuring apparatus shown in detail in
Figs 1 coneists essentially of a dase on which 1s rigidly mounted a section of
engle brass 1-1/2 in. by 1-1/2 in. in dimeneions and approximately 1l in. long,
vMich serves a3 a cradle for the specimen. 4 rigidly mounted tail pleoce at one end
of the credle 18 provided with a bolt for anchoring the test specimen. 41 the
opposite end of the cradle 1s mounted a sultable measuring inetrument graduated to
permit reading to 0001 in. and estimating to 0,0001 in., This instrument may be
sither & micrometer comparator or a dial gauge. The tlp of the stem of the measuring
device shall be hemispherical and shall contact the end of the specimen with a
t>tal force of not lees than 80 grams or more than 120 grams. The bolt of the tail
plece and the stem of the device shall be horigontal and parallel with the long
meneion of the cradle with their centers 1/2 in. above the apex of the oradlc.

(b) Brass Faoce Plates. - Plsces of light gauge, dut rigld brass out in
the form of & right triangle with the two adjacent sldes each 1~1/2 in, long .
shall be ussd to confine the onds of the specimen. Shim gtock approximately 0,010
in., to 0,020 in. thick is recommended. One face plate shall have soldered to ite
surface & brass mt of the proper sige and thread to engage the bolt of the tall
plece of the oradle, Ths other face plate ghall have soldered to 1ts asurface a
braas washer approximately 1/16 in. thick with a center opening sufficiently large
to make & loose £t over the stem of the measuring device, The conters of the
brage nut and washer, respectively, shall be 7/16 in. from the apex of tha faoce
plate and on & line blescting the right angle. Three 3/32 in. holes shall be
punched in each end plate for keying to the speciman,

TUMPERATURT AND EUMEDIZY

3. The preparation of the test specimons and subsequent testing of the
gpecimens shall be conducted in an atmosphere maintained at 70 # 1 T and at a rela-
tive humidity of 50 * 5 per cent (corresponding to & wet buld temporature range
of 56,5 F to 60,5 F)s 4Ll dry materials, squipment and solutions shall be a¢

this same temperature st time of use.

AIR VELOOITY

4, An alr circulation veloolty of not less than 50 and not more than 100 ft.
per min, shall be maintalned in ths vicinity of the molded speoimens for the fu)l

duration of the test,




PNOEDUKE

B+ (a) Out four pleces of thin, nonsticky, waxed paper (id tchen type) to
spproximately 4 by 1l in. &nd fold in half lengthwise. Line the cradle with these
folded pepers without wrinkling and install the fixed end plate at the tall plece|
Insert the other end plate at its approximate location near the opposite end of the
cradle. Fi1l the resultin; trough with the oxychloride cement which has been pre-
pared as provided in the Tentative Method of Mixing Magnesium Oxychloride Cement
Compositions with Geuglng Sclution {O0A Designation 300~20) of the Oxychloride
Cement Association. The cement shall not have aged more than 10 mip. from the time
af completion of the mixing, Remove the entrepped air by a cutufﬂtinn with the
gpatula and extrude a small amount of cement through the holes in'and around the
edges of the end plates, Btrike off the excess cement and engage the end plate &nd
the stem of the indicating device. Adjust the end plate so that 1t is vertical,
does not bind on the gides of the mold, and so that the test specimen is 10 * 0,05
in. long. The test specimen shall remain undisturbed in the apparatus until the
completion of the determination.

(b) At exactly 30 min. after starting to add the gauging solution to the
adry ingredients in the mixing procedure, record the reading of the indicating device
to the nearest 0,0001 in. iHo adjustment of the end plate or the specimen length
ghall have been made within five min., prior to this base-point reading. ZRecord the
length of the teet mpecimen at 4 hr. intervals until meximum contraction is reacheds
Maximum contraction is the point of minimum length of the test specimen after which
two consecutive measurements at % hr. intervals show sither a decrease in length of
not mors than 0.0001 1an. or an actual expanslon,

(¢) ‘T™he linear change measurements, expreseed as percentage change from
the base-point, ehall be plotted against time on suitable coordinates in order to
make it possidle to interpolate linear change values corresponding 1o the indspendant-
1y measured setting times.

(4) Hom-plastic contraction shall be reported as the percentage change
in lemgth of the test specimen between the time of firal set as provided in the Tentw

ative Method Tor Determination of the Setting Time of Magnesium Oxychloride Coments
(0CA Designation 300-15) of the Oxychloride Cement Assoclation and the time at which
naximum contraction occurs. The getting times and the contractions shall be deter-
mined concurrently on iest specimens prepared from the same batch of cement,

(e) Eet contraction ehall be recorded as the decrease in length of the
teat specimen beiwsen the inltlal base~polnt {at -& hr. age) and the polnt of max-
imun contraction, expressed as percentage, With some types of mixes oxpansion may
ocour prior to maximum contrection and the test specimen may increase in length
beyond the length recorded at the initlal base-polnt. In such cases the contraction
shall be consldered as the difference betweem the maximum length and the length at

meximum contraction, and shall be reported as percentege gZross gontractlons

(£f) Final values reported shall be rounded off to the nearest 0001 per
sent in accordance with practice recommended by AsSeTae Mothod B9,

REPORT

6« The roport of results shall include!
(a) Value found for per cent non~plastic contraction

?) Talue found for por cent nst contraction or
e) Value found for per c¢snt gross contraction Page 2 of 3 pages




Pentative Mothod of Test For

BULX DENSITY OF MAGNESIUM OXYCHLORIDE CEMINT OOMPOSITIONS

(Q0A 300-19550) Revised Fiume 30y, 1950

SCOPE

1. This nmethod of toest covers the procsdure for dotermining the bulk danlitir
of nagnesiun oxyohloride composltions,

APPARATYS

2. The apparatus shall consist of tho followlingt

(#) Balance. A Bow balance ghall bc sensitive to 0.0l gl under & load
of 200 g« The pan support bow shall be ndt lecse than 6 inchos widos Bone type of
beaker support shall bo providod.

(v) Beaker of 1000 miliiliter capacity.
(c) 2B zaze coppor wirce
PREPARATION OF SAMPLES

3, (a) The samplos shall consist of at loast Iive ploces or fragnents of the
conposl tion being testod each welghing not lese than 100 =Z. nor more than 200 g.
Theee piéses or fragnents shall bo broken fron the spocimens nolded and tested for
transverse strength after the seven day test has been completod as specified in the
Tontative Method of Test for Transversc Stronzth of Oxychloride Compoaltlons {0OCA
Designation 300=13) of the Oxychloride Cament Asscciatlon.

(b} ZIach spocimen shall be froe of all loosely adhering particles,

{c) TVisibly defective specinens such ag those containing cradaks or bubbles,
shall not be useda

(a) Specimons shall be solected from tost specimons ocured in standard
atmosphere and which have not boen in contact with water from time of removal fron

the formse

PHROCEIUHE

4, (a) Dry Weight "D". - The wcight, D, of ocach specimen cured asg described
in Soction 3 {(4) shall bo detornined by wolghing on & sultabie balance, in air, to
the nearast Q.05 gz ot sevon days of age.

(») Water Inmorsion, - After the dry weight has boen detornined the
apeoiziens shall be placed in water at 70 X 1 ¥ for one hours During thle one hour
goaking period they shall bo conplotely sovercd with wator and shall be 0 plased in

the container that the wator has £reo accose to all surfaces.

Page 1 of 3 pazes




(c) Susponded Weight "§%, -~ Tho wolght of onch tost spocinon aftor the
goakinz poriod and while suspended in wotor at 70 + 1 F shall bo dotornined to
tho nearost 0.05 .: by cunveadin; the spoeinon by neans ef & loop or haltor of
23 zazo coppor wire hu:: wrvon ono arn ¢f the balonee. Thoe balance shall be provioue-
1y countorwbalancod witi: tho wiro in ploco and irmersed in water to the sanc depth

as $is usod vwhon the tust spocliions aro in place.

(d) Saturnted Wei ht Wy, . After detormining tho suspended welght, sach
spocinen shall bo blottod 1i.htly with n nolst cloth to ronove all drops of water
fror tho surface and the saturated welht, W, dotornined imnediately in grons )4
woighing in air to tho noarost 0.00 /% The blottins operation shall be perforned
by rollinz the spocimen lizhtiy on the wot cloth which has proviocusly beon saturated
with wator and then pressed only enoush to ranove such wator ng will drop fron the
cloth. Exceseive blotting willl introduce an error by withdmwing water fron the

pores of tho specinen.
CALCULATION

5., (a) BExterior Voluns "V'. - The voluno, ¥, in ocubic centinators of the
test spacinene may be obtained by subtractinz tho suspondod wolsht from tho

saturatod wei ht, both in grane, as followe!
Ve¥W-8

(b) Bulk Doneity "BY. - The bulk density at 70 F,, 3, in grane per cublc
centineters of a specinen is tho quotient of ite dry wolght, D, divided by the
axterior volune, ¥V, including porecs, and shnll be crloulated as follows?

Bwu ]
v :
Wolght por cublc foot at 70 F. ® B x 62,2

(c) ERounding off. - Tho valuo for bulk donsity shall be rounded off to
( the noarest pound per cuble foct in accordance with A.8.7.4. E 29, ) .

HEPORD

6. Thso averazo of the valucs obtnined with at loast five spoclnons and
preferably alse tho individual vnluos shzil be reported.

Paze 3 of 2 pages




Tentative Method

For

MIXING OXYCHTC.IDE CEMEWT COMPOSITIONS WITH GAUGING SOLUTION
For Provesation of Specimens for Leboratory Tests

(004 3O0=20=50) Revised June 30, 1950
SCOFE

1. This method describes the procedures to be employed in mixing dry pre-
mixed oxychloride compositions wlth magnesium chloride gauging solution to produce
cements for the preparation of laboratory test epecimens.

APPARATUB

2, {(a) Welghing Device, - 4 balance or goeles having a capacity of 2 kge
or more and & sensibllity reciprocal not greater then 2 grams shall be employoda

Notot The seneibility reciprocal ie a measure ¢f tho sensitiveness
of & balance, end is the weight required to move the position of equilibrium of
the polnter one division. JFor a gomplete definition of sengibility reciprocal,
soe "Specifications, Tolerances and Regulatione for (ommercial Weighing and
Moasuring Devices", Handbook H29, Nat. Bur. Standards, Septs 1942, pp. 87-88.

(b) Weighte. - The permiesidbls varlatlon in weighte employed shall be
as presoribed in Table I,

fgble [
Pormissible Variationa on Weights in Use
Meight, 2, | . Grane. ¥ . .

3.000 0.5
800 0.40

780 Cu4

o | 0 ' 0.3
200 0. 25
" 200 Qe 20
100 0.15
20 0. 06
10 0. 04
b O 0
P 0.02

1 0.01

(¢) Mixing Bquipment. - A mechanical mixer of the change-can type in
which the can snd the mixing poaddlos are drivor by the sanc meter and sultably
peared so as to rotate in opposite directlons shall be employed. All parte of
the mixer that come in contact with the oxychloride cenont shall be of a none
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corrodibtle metal, The mixinz can shall be in the form of a right cylinder with an
open top and a flat bottom. Its construotion shall be such as %o elininnte orevices
at the junction of the bottom and the side which might entrep the natarial being
mixed, The can shall be mounted in the mixer so as to rotate about 1ts vertical
axis. There shall be four padiie blades of uniform rectangular cross section L to
14 in. wide, and thick enough for good mechanlcal strengih and synnetrically mounted
in an asseubly so that in operating poelition the longitudinal axis of the blades are
parallel to each other and to the axis of the mixing can, The broad side of the
blades is presented to the direotion of rotation, The paddle assembly shall rotate
about & point midway between the vertical axis and the periphery of the can (Fig. 1),
but the blades shall not contact the side of the can. The paddle aseembly shall
rotate in & direction counter to and &t a speed (r.p.m.) 154 $imes that of the ocan,
The clearance between the tips of the paddle bdlades and the dbottom of the can shall
be not less than 1/8 in. or more than 1/4 in, &nd shall be checked at monthly inter-
vels. The dlameter of the mixing can shall be such that the average depth of the wet
pmix is not less than ome inch., Its rim epesd shall be between 155 and 190 ft. per
min., There shall be a fized blade of uniform oross section mounted closa fo but not
touching the periphery and so designed as to move the mix toward the center of the
can, The loading edge of the fixed blade shall be located approximately €0° in the
direotion of the rotation of the can, from the nearest approach of the paddle blades
to the periphery of the mixing can. The clearance between the end of the fixed blade
and the bottom of the ean shall be not less than 1/8 in, and not more than 3/8 in.

(d) Volumetric Equipment, ~ The dlspensing burettes and graduated
cylinders tged in measuring the volume of gauglng solution shall be calibrated so
that each divislon is equal to not more than 1 per cent of the indicated volume of
the vesseli

(s) Timing Devices =» A atop watch or stop clock having & Sweep gsecond
hand and an integrating minute hand and mintte scale shall be provided for timing
the operations.

TEMPERATUREY AND HUMIDITY

%, All operations shall be performed in an atmosphere mainteined at -
70 + 1 F and a relative humidity ¢f 50 I 5 per cent, (corresponding to a wet dulbd
temperature range of 56,56 ¥ to 60.5.F)s 4ll test materials and equipment shall be
equilibrated to these standard conditions at time of wuse.

GATGING SOLUTION

4. The gauging sclution shall be a clear sodution (filtered if neCessary)
of magnesium chloride in distilled water. The solution shall have a speoific
gravity of 1,177 + 0.001 at 70 X1 W, determined by any convenlent method precise
to + 0,0006 specific gravity unite, and ghall be prepared from materiala meeting
requirements of Tentatlve Bpecifications for Maznosium Chloride (OC0A Designation
500=11) of the Oxychloride Cement Association.
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PROCEDURE

5« (a) 4 quantit; o Arr ingredients sufficient teo yield the volums of
osaent necessary te pren’ & .0 roquired test specimens {but not less than & kg, )
shall be welighed to }1 7. 2id the welght recordecdl Transfer the material to a
clean, dry mixing con and alx pochanically for 4 minutes. Stop the mixer and ..
exahange canss fransfer t.c mat.rial to another can by tumbdling to aveld strati{fi=
cation and mix mechanically for an additional 2 mine While the mixer is operading,
add the amount of gzmuging solutlon recomnended by the supplier of ingredients tnr:
tho manufactirer of the magnesia) as belng propoer to yitld a cement of normal cone

stency at the completion of the mixing procedurs as proescridad by Tentailive
Nothod for Determination of the Consisteney of Magnesium Oxychloride Cemonts By
Noans of a Flow Table {OCA Designation 300-512% of the Oxychloride Cement Assoclatlon
and simultansously start the %iming devico, The addition of the solutlion, including
draipage of tho contalners, ahould be compleoted within 20 sec. The mixing shall
sontinue without interruption or interference for 12 min, + 5 s¢c, moasurocd from the
time of first addition of gauging soluiioni '

(v) - (1)s At completion of mixing; check the consisiency &s per cont flow
of 8 portion of the camont according to Temtative Mothod for Determination of the
Conwistency of Magnesium Oxychlorido Cemonts by Meane of a Flow Tavle (QCA Designa~
tion 300-12)., In the tosting of oxychloride grade magnosia for flooring composltion
as describsd by Tentative Mothod for Teatling Magnosia (MeO) for Magnesium Oxychloride
Coments (OCA Designation 400~4) of thc Oxychloride Cement Association normal con-
gsistoncy shall be coneldorad w0 be 98-108% flow., Deviations from this range are not
to bo considered cause for discarding ine test mix inasmuch as the consistency of
the cement merely reflocts to some exteont the setting time wvalue as moasured hy the
Tentative Mothod for Determination of the Setting Times of Magneeium Oxychloride
Cemente by Moans of an Automatic Betbting Mmo Machine (OCA 300-15). The manufac-
turer of the magnoela is rogquired to egtablish a constant gauging solutlon ratio for
cach grade of megnesia auch that tho most probatlec value for consistency shall fall
{n tho range 98~108% flow when the magnesia is teetod in accordence with the method
mentioned ahovo.

(b) - (2). In the testing of oxychloride cement compositiong, the
conslstahcy as measured by per cent flow will in.general vary considerably with
the particular mixcs. In thls caso, 1f the flow obtainod at completion of mixing
is not in the range desigmatod by tho supplior of the nix, discard the cement and
repoat the mixing gperation with anothor wolghed portion of the ary ingredlents,
and adjuet the volume of gauging golution ag reguired %o glve tho deeired flow

(ﬂj The dosired tost spocimons shall be prepercd promptly after
completion of mixing. Not moro then twonty minutes should plapse botwoel complo=
tion of mixing and proparstion of tho last teat epocimen, oxcept in tho caso of
Pentative Mothod for Dotermination of Lincar Contraction of Magnesium Oxychloride
Oement Compositions {COCA Desimation 0CA Z00-16 A), tha specimon of whlch should
be preparcd within 10 min. of complotion of Mixlnge

{4) In the event of disagrocmint botweon testing laboratories, coh=-
firmation of tho 1dontity of mlixing procoduroe and of conformity to tho methods
to which roforcncc 18 meds in Soction B (a) and b (b) shell bo roquired and
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shall bo coneidored to have bdoon cortifiod whon tho two loboratorics, omploying

a singlo standard ratio of gouging solution to nagnosia and oquivalont roprosontes
tive portions of & einglc magnosia samplo and tosting according to tho twe mothods
montioncd, obtaln conslstoncy valucs agrocing to within 5$ flow es noasurod by tho
nothod to which roforonco is nodo in Scation & (b)i 1In so chocking tho tcst pro-
scdurcs, tho por cont flow valuod eomparod shall bHo takon as tho avorage of threo
conslstoncice moasurod at tho ond of throo indopcndont nixings.

HEPORT
6e Tho
(1)
(2)

roport shall includo tho followlng!
Sourao and pruparation of tio laboratory 8arplo.

Ratds of voluno of gauging solution to wolght of dry nix or to
wolght of magnosia containcd in thoe é&ry nix,

Oonsistoney of tho ccmond as por cond flow,

FPago 4 of b pasos




ol
2




Deelgnation OCA 300-~30-47-T

' OXYCHLORIIE CERMENT ASSOCIATION

TENTATIVE METHOD
)]

TENSILE BOND STRENGTH OF BONDING MEDIUMS

SCOPE .

1, This method of test is intended for determining the tensile
properties of bonding mediums when teated between Oxychloride
Cements and materiale representative of subflcors, such as
oxychloride compositions, new and old concrete, wood, steel,
brick, stone and ceramic,

DESCRIPTION:

3. Tensile bond strength is the maximum tensile load per unit
bonding area carried by a test specimen of the type herein
deseribed during a tension test. It ig expressed in pounds
per square inch,

APPARATUS: |
3 (a) Testing Machine. The testing machine for determination

of the bonding strength may be any type with sufficient opening
between the upper bearing surface and the lower bearing surface
of the machine to permit the use of verifying apparatus and

to accommodate various test specimens. The tsnsion applied to
the test specimen ghall be indicated with an accuracy of plua
or minus 1.0 per cent,

(b) Grips, Grips for holding a test specimen between the
fixed members and the movable member shall be the self-aligning
type. That is, they shall be attached to the fixed and movable
member, respectively, in such a way that they will move into
alignment ags soon as any load is applied.

(¢) Molds. Two-inch cube molde as specified in OCA Speci-
fication 300-14-47-T7, .Section 2b, ehail be employed,

(@) Attachment Bolt, The contact between the movable grip
and the test specimen shall be made by means of 2 3/8% x "
¢old roll stesl holt with 1&" etandard thread and with nut.
See Figure 1, The bdolt shall have a 1-inch'Q, D, washer
Placed on the bolt spindle and spot welded to the bolt head.

TEST SPECINENS!

G

(a) The base of the bond test epecimen shall consist of a bass

plate, approximately 5 x 6 inches, of composition similar in nature

and surface to that of the sudbfloor.

December 15, 1947




PROCEDURE!

Do

(») Approximately six square imphes of the center of the
base plate shall be coated with the bonding medium in-accordance

with the procedure as outlined by the maaufacturer of the bonding medium,

(c) The oxychlorids cement mortar shall be proportioned and
mixed with the gauging solution in accordance with the methods
outlined in OCA Specification 400-4-47-T. Immediately after
mixing the oxychloride cement mortar, the 2" cube mold, rest-
ing on the center of the coated baee plate, shall be filled
half full and the entrapped alr removed and the ecorners of the
mold completely filled by using a cutting and stabbing motion
with a emall epatula for & perlod of fifteen seconds. The
attachment bolt shall then be rigldly suspended 1n the center
of the mold and perpendicular to the face of the base plate
by means of a single or gang rack with clearances as shown in
Figure 1, The mold shall be fllled heaping full, entrapped air
removed as with the first portion, and the excess oxychloridse
mortar smoothed off with a- spatula,

(d) Conditioning, All specimens shall be molded and cured
by exposure to a relative humidity of 50 s per cent and a
temperature of 70 £ 2° ¥, 4ll {est specimens shall remain
in the same position as molded for 24 hours after which the
molds shall be removed and the specimens tested at seven
daye age,

(a) The specimen shall bdbe anchored to the base plate ¢f the
testing machine by 4 "0" clamps, or special attachment clampe
or shoe, cars being taken to align the specimen with the
adJusiing grips for the bolt so that the load will be applied
in a direction perpendlcular to the plane of the bonded area,

(b) 8Speed of testing:~ Tension tests for all materiale shall

be made by applyinz a load to the specimen at a rate of 600-700
pounds per minute, or the crosshead epeed of the testing machine
shall bs euch that the load can be accurately weighed but shall

not exceed 0,050 inchee per minute when the machine le running idls,

(¢) Bonding strength of the specimens shall be the breaking load
and shall be reported in pounde per equare inch based on contact
area of each specimen teated. The valuse reported shall be ths
averaze of tests of not less than three specimens. Any value for
an individual specimen varying more than 15 per cent from the
mean shall not be included in calculation of the averags.

OXYOHLORIDE OERMENT ASSN., INC.
1028 Connecticut Avenue
Washington 6, D. C.
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fentative Method of Teat for

PITLD PETEENI.ATION OF THR SPECIPIC GRAVITY OF QAUGING SOLUTIONS
oF MAGNESIUl CHUORIDE AND HAGNBSIUM CHLORIDE-MAGNESIUM SULFATE
OB MAGNESIUM ODXYCHLORIDE CEwENT OOMPOSITIONS

(00A 350-11~50) Revised -_a_mmaﬂ..laﬁo

800P23

1. This method describves the procedure to be employed for fleld determination
of the specific gravity of gauging solutions of megnesium chloride and nagnesium
chloride-magnesium sulfate used for the pixing of magnesium oxychloride compositions
on th’ Jﬂb-'

APPADATUS

2. f{a) EHydrometer. - & hydrometer spproximately twelve inches in overall
length and with a scale ranging from 20° %o 70° Baume’ graduated 1ln 0,1° Baume’sub-
divisions shall be employed. INew hydrometers ahall be checked prier to use and
hydrometers in use shall be checked once a week againet the required reference
solution as specifisd in Section & and in accordance with the procedurs descrided
in Section 4. To be acceptable for uas the hydrometer reading should be midway
botween the maximum and minimum values corregponding to the temperature of the
refersnce sclution at the time the hydrometer reading is taken as given in Table I
or Tadle 1Xi The reference aolution employed in the determination shall be dliscard-
ed.,

{(v) Hydrometer Cylinder. ~ A trangparent glass Jar with & depth approx-
imately equal to the length of the hydrometaér and with inside dlameter approximately
twice that of the hydrometer shall de enployed. . :

(¢} Tharmometer. - Ai‘ahranhait thermometer a&uring a temperaturs range

of at lsast 40° to 160° graduated in ¢ auhddvisions shall be employed.

FEFERENCE S80LUTION

3, {(a) The reference solution for checking hydrometers for magnagiun chlaride
ng sclution ghall be a clear solution of magnesium chloride having a specifio
gravity of 1,177 X 0.001 at 70 + 1 F referred to water at 4 C.

(b) The referende adiiition for checking hydicheters for tha magnesium
chloride-magnesium sulfate gauglng solution shall be a clear solution of magnealiunm
chloride having a specific gravity of 1.198 + 0.000" at 70 F 21 2 referred to
water at 4 C. |

{c) The epecific gravity of the reference solution shall be determined
by any convenient msthod which is precise to X 0.0006 specific gravity unite.

(4) The recorded value for the specific gravity of the solution shall be
obtained by rounding off to the nearest 0.001 in accordance with the prectiocs rapon-
Illndid in Saction 4 of A.S.Todls B 29
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PRGCEDURE

4. The stock supply of gauging solution shall be either a solution of magnes-
4um chloride or a mixture of magnesium chloride and magnesium sulfate, whichever le
specified for the partiocular job, The solution shall be free of undissclved cyysials
and shall be thoroughly mixed., The clean, dry hydrometer jar shall be filled with
a portion of the atock so.ution and 1ts temperature in the jar determined by means
of the thermometer which shall also be cleen and dry. The clean, dry hydrometer
ahall be immersed and the readinz at the intersection of the surface of the liquid
and the hydrometer cbtained, This reading should be made by looking through the
liquid, the eye being slighily below the plane of the surface of the llquid. Ralse
the eye slowly until this under surface of the ligquid appears %0 de & straight line.
The point where this line cuts the hydrometer soale should be read, The values for
specific gravity shall be rounded off to the nearest 0el® Be’ and the temperaturs
readinge to the nearest 10% in accordance with A.85.T.M. method X 289, FTrom these
temperature and hydrometer readings conformance to specificatlon requi rements shall
be determined by reference to Table I for megnesium chloride, or to Table II for the
mixture of magnesium chloride and magnesium suifate,

laple t

Formiseible Range of Specific Gravity of Magnesium Chloride
Gauging Solution for Various Temperatures

Tempergture,
40
70 2.6 22,5
100 21.0 22.0

Permissible Ranze of Specific Gravity of Magnesium Chlorldow
Magnesium Sulfate Gauging Solution for Variocus Temperatures

Jeuporature, J
40
70 2% 5 2445
100 23.0 24,0
KERORT

6, The report shall include:

(a) Identification of solution as masgneslum chloride or s nixture of
magnesium chlorlde and magneslum sulfate,

(b) Temperature and specific zgravity of solutlon.
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