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App‘endix A

Density of water at any temperature.

. 3
Temperature (°C) Density (g/cm )
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Appendix B
roc omv o mVeC L C o mV o mVAC ) C o mV mVAC T °C mV mV/C | °C mV o mVAC | °C mV mvreC
= —-100 -3.553 = 0 =20 +100 + 4,09 + +300 =
-200 -5,891 0016 =S 0.031 0.040 + + S 0.041 200 + 8,137 0,040 +300 +12.207 oiis
190 5730 0. 9 3242 oo |+ 10 +0397 n)in 110 4508 o 210 8,537 s 310 12,623
180 5,550 0'020 80 2920 0'033 20 0,798 0‘040 120 4919 0'041 220 8,938 0'04 320 13039 2042
170 5354 70 2586 30 1203 130 5327 230 9,341 000 330 13.458 202
0,021 0,034 04041 0.041 0.040 . 0043
160 5,141 60 2,243 g 40 140 5,733 240 9,745 340 13.874
0,023 0,035 0,081 0,040 0.041 . 0.042
150 4812 oo, 50 1889 ' oo 0 6.137 0 250 10,151 e 350 14,292 °
140 4,669 0'026 40 1,527 0'037 6.539 0'040 250 10,560 0'0;‘ .| 380 14,712 i
130 4,410 ' 30 1,156 5939 270 10,969 370 15,132 2042
0,027 0,038 0.040 0,040 : 0.042
120 4,138 20 0,77 280 11,381 380 15.552
o 0.029 T (e 0.040 soig. 13 a0 Stis
110 3852 5 . 0.040 T 0.041 950 a5 0.042
i
L»aoo +16,395 +500+20,640 +800-33.277 | +900+37.325
0.042 = . 0041 ' 0.020
410 16,818 510 21,066 810 33,686 910 37.724
0.042 p - 0.041 ' 0,040
420 17,241 0., 520 21,493 820 34,095 s 920 38,122
430 17664 oo | 530 21919 830 34502 "0 | 930 38519 Do
410 18,088 540 22,346 840 34509 00! 940 38.915 2040
N v 0,043 | ok 0,041 ' 0,040
450 18,513 0.044 550 22,772 830 35.314 Bt 950 39.310 °
470 19,363 0'044 570 23.624 870 35.121 0-0:0 970 40.096 0.039
480 19,788 0'043 580 24,050 1 830 36.524 o'o ’ 080 40 4gg 093
i _ : . 0.04 : 0.039
4 214 90 24,476 8 ; .
90 20214 0, | 5 el 90 36.925 00%0 | 950 40.879 .55
1 T
1000+41.269 e .. 110045108 sone i
1010 41,657 0'039 1110 45,486 ' :
1020 42,045 0'039 1120 45,863 '
1030 42,432 0'039 {1130 46,238, '
1040 42,817 0'039 ! 1140 46.61!
1050 43,202 0'033 ; 1150 46,9885
1060 43,585 0'038 | 1160 47,356
1070 43,968 o‘oss i 1170 47,726
1080 44,349 o'osa l 1180 48.095 1280 51,697 ‘35
1090 44,729 1190 481462 1200 52,049
0038 | ooat 0.035 _
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aﬂﬂb Designation: C 373 - 72 (Reapproved 1982)
Appendix C

Standard Test Methad for
WATER ABSORPTION, BULK DENSITY, APPARENT
POROSITY, AND APPARENT SPECIFIC GRAVITY
OF FIRED WHITEWARE PRODUCTS*
This standard is issued under the fixed dcgnauon C 371 w
original adoption or, in the casc of revision, the yar ¢

A supcrscript cpsilon (1) indicales an editonal duK"OQ

i lcly following the designation indicates the year of

=

e

1. Scope

termining waler absorplion dry mass, D, to the, nearest

apparent porosity, and appar
znvuy of fired unglazcd whit

of the specimens to constanl-
ation of their masses may be

2. Apparatus and Ma(gn,]s a e ¢t forg or after the spccxmc'\s have beed’
. ’ 2 L T ter. Usually the dry mass is

2.1 Balance, of adequate capag ital = m fore impregnation. However, il ihe

~ A splei re(riable or evidence indicales that par-

cn loose during the rnprcvnalmn
Il be dried and wezizhed afler the
nd the saturaled mass have beea

2.3 Wire Loop, ‘Halter. or Baske . in accordance with 4.3 and 4.4. In this
dry mass shall be uszd in all appro-

of supporting specimens .under atﬁj:“;"ef @nhuom
making suspended mass racasurements. 7 — .
2.4 Container—A glass b‘cnk:r or s'rhwifu‘r-'“":‘
container of such size andAshape that the
sampie, when suspended fromiti
the wire loop, specified in
immersed in water with the

wire loop being compl:lcly frcc of contact a“d Sldcs of thefpan and from’each other:
with any part of the cg Ngry the 5-h bonl _allow the’ specimens la

b._ ,21:58 Pan, in whichﬁ ﬂﬂ.’g %ygtnﬁrwﬂa& ﬂ%n A

2.6 Distilled. Waler. mens;-delermine to the nearest - 0.01 guthe

ature of l50 =5 C (302 = 9 F).

‘the specimens i1 a pan of dxs-
it for 5 h, taking care lnat
covered wilh waler zt all
iis or sorme similar device
cimens [rom the botlom

A T, éheach specimerihile’ suspcndcd in,
s @) 91) T DL SRR b s
m 00 ltery or basxcﬁnan.

3 l At least §. rcprcscntatwc test specimens
shall be sclected.-The! spcmmcns shall be up- A8 suspended from ongzarm of the] balancs
glazed and shall have as much of the surface Before acluaﬂy wcxghlng, counlcrbalanc-{hc
fee<hly fractured as-is practical, Sharp cdges . scale with the Toop, halter, :or -basket in place

or_corners shall be removed. The specimens “and immerse m’wnlcr (o thc samc dcptn asis

shall contam no crﬂcks. The individual test’ used when the, SPCC”“C“S are. "‘ _place ‘IfiLis:

‘specimens shall weigh at least 50 g.
3% * This method. is undcr the'jutisdiction of ASTM Conm:

4 P s mittee C-21 on Ceramic Whilewares :nd Related Products.
. Procedure Current cditien approved AJ 1972, Pubiished
: s - October 1972, Oriziaally published 3 G 31 =38 7. Lant

4.1 Dry the test ‘sp.ecimens to constanl  previouscdition C37J-§b(l9:0) 4

in parenthesss indicates the yaar of last rczp'-ml'

- . heating in an oven at 159 C:
1.1 This mcthod covers proﬁ 3 302.%1})’ coohng ina dcsxccalar

)



‘waterfrom the pores of the 3

5., Calcalations

sumption is made that | cm? offw r wei
~ | g. This is true within about 3 parts i

74

desired to determine only the percentage of  its exterior volume. Calculate :he apparent
water “absorption, omit the suspended mass porosity as follows:
operation. _ - P [(M - D)/V] x 100

4.4 wifterSthe detérmination v Tthe s

Sves "\q:'n

pended STRAs o r S 'g:"r;iimg_r,g’:‘gh’étj'irﬁyjf_;—_th:: 5.1.4 The water absc?rplio‘n, A, expresses as )
*msmh‘dcd?;'m_;i'ss'ijiéfn’d&dﬁé’?xﬁ?ﬁ?ﬁ?@b’t.éﬁzéf).' a percentage, the relationship of the mass of
';pcci-mcn“,,ligh'l‘ly"j"ivilh‘ a"'moistenedy intt(feey - Waler absorbed to the mass of thc. dry spec.
linenTorectton cloth~to<rémovesall excesg . imen. Calculate the water absorption a5 fol-
'\'q;_ﬁc‘r; from:the “surface; " and determine ‘the- lows: '

saturated.mass, M5 to the nearest 0.0l g. Par- . - A= UM - D)) x 100

lorm the blctling opcration by rolling, t
specimen lightly on the wet cloth, wi ich s

previously have been saturated with'wate. a

then. pressed only -enough to ,&juch -
water as. will drip from the s ‘ ivel
blotting will. introduce. error

.1.5 Calculate the apparent specific grav-
T, of that portion of ‘the test specimen

}pcrvious.(o water, as follows:
— T = D/(D -5)

bulk density, 8, in grams per
timetre, of a specimen is (he quotisnt
s divided by the exterior vol.
pores. Calculate the buik d=a-

lhc:wkighing.;im‘n{édiatcly_ a
whole- operation- being com
as possible to minimize err
B = piy

property, report the averzze
obtained with at least 5 speci-
Iso the individual values. YWhere

“pronounced differences ariong the

5.1.1n the following . calculatj

sk e -

for water at foom temperature. W \EEEEES ~individual values, another lot of 5 s:ecimeas
. SZ.If'l_Calculatf:' the exterior Vom%’jﬁ.‘?-}/; all be tested and in addition to individuai
cqbic‘c:nt_im.clr;;;_:"as follows: BT A ’h, of all 10. deterrainations

_anj.!i'.z‘_.Cal_culagc"th_c voitiges t‘.z;_.__opcn poms am Accuracy |
mpervious portions in €ubic cs : : ¥
as follows: : . 7.1 This m&hod is accurate to 0.2 per-

. T pores, em?. & b W water. absorption in interlaboratory,
i
0

D -c
D LA Gf mﬂqﬂ ge value recorded by all
[ymﬂﬂ m@ ( is| ass d to be the true water
sity, P, expresses, ‘absorption.“The precision is approximately

Yolume of impeivio

3.1.3 The” apparent; porasi
zs:.-a...::'pé'rccn'[ag'c’ .th z _rcj:itiénshiptof_lﬁc =0.1
S

it e péfeent water_ab Ign on measure.
mc_ormﬁ%ﬂﬂ%ﬁﬁwm ml‘?% H&]c %}nccd operaior.
. [

olu
' ]'he/lmadcarsq’my/ar Testng:and Materials takes o position. repecting the ralidity of any ‘paln;l rights asserted in

anecrion with.any Hemmenrioned b this standard: Users of this standard are expressly advised that determination of the vaiidity
S ey, uch patent Aghtziand e risk of lnfrigement of ~£ rights, are entlrely their own responsibilsy, g

. Thit standard Is'subject 1o reviden a}any tlme By the’ nsible lechnical committee and g be reviewed every five yecrs
= f not revised, either recpproved or withdrawr. . Your zomments cre invited either for revision of this sterderd or for cdditionz!
;-'-'cndad: and *hould be addressed 10 ASTM Headquarw: Your comments will recerve ezreful consideration at a meetis gcfihe
reoonnble technica! comunillee! which you may zttend. If you feel thet your comments kave not reccived a foir Acaring you zizuid
nexe your views known to the ASTM Commitee on Standards, 1916 Race St, Philadelphia, P2 19103,
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