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In this report it is shown that a relation exists between "25 per cent
drainage time" and critical shear stress, This relation differs for
different foam compounds and for different batches of the same compound, but
for any one batch it is shown to be independent of expansion and compound
concentration, o
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4, Introduction

A firexfighting foan can be definéd: for most applications by its
eXpangsion and its fluidi‘cy'. T )

Fluidity can be expressed in terms of the critical shear stress s but the:
apparatus used to measure the la.tter is unsuitable for field use, It has been
siggested that there is a relation between critical shear stress and "25 per
¢ent drainage time" as measured in the N,R,L. test and this relation is
em;ned in this report. A

2. A']")Ex_ga’ctis

Foy the measurement of "eritical shear stress" the viscometer in Plate 1
is uséd, The statlonaxy bowl ig filled to the brim with foam, and the vane
(1% dnch sq_ua.re) is immersed in the foam by depressing the instrument head
aga,ln..t a spring. This causes the electric motor to rotate and drive the torsion
head and scale at 8 T.P.M. The vane is first held back by the foam, but the
1ncreas:i.ng torsion in the wire ultimately overcomes the foam resistance, and a
cyl:_nder of foam of which the vane is a diametral plane shears from the body of .
tie foam;, The reading shown by the pointer on the scale at this stage is
mult:.plled by a constant depending on the torsional rigidity of the wire used.
This gives the "éritical shear stress" of the foam in 1b/ft2 (11b/ft2 = 480
d;ynes?cmz The "25 per cent drainage time" is measured using the apparatus in-
Plate 2 (15 The drainage pans are 2 inches deep and 73/8 inches in diameter
(hav:.ryg a capa¢ity of 1400 cc) and the small drainnge tube is g inch in diameter,
Thé pans are placed on a stand vhich is inclined at an angle of 1 in 14 to the
horizontal (i,e, 405' of argc), The ¥"25 per cent dra:.nage time" is measured,

35 De't.a.lls of foan .compcind used.

Tabie 1
Identification Type Remarks.
A |Hydrolised keratin |No longer in large
' : : scale use, ‘
B Hydrolised keratin |Has replaced compound
. A in most applications.
. - From same mamufacturer.
! E j Wetting agent Not generally accepted
: as suitable for fire
e e A . |fighting,
P | Hydrolised keratin |Made as -compound B
' : but stabilising salt
; has been 'su'bseq;uently
‘ removed.

"’I'he"25 per cent dra:n.nage time" is defined as the time for 25 per cent of the
llqun.d content of thé foam to drain in the test apparatus.



4, Experimental .
For m?sg of this work the foam was produced by a labomtory foam

generator (2) but some tests were made with foam produced from foam-mald.ng
branchpipes, Various concentrations of compound were used in the range 4 rer
cent to 10 per cent, to produce foams with expansions of 7 or 14 and a range of
fluidities, The critical shear stress and 25 per cent drainage time were
measured for each foam. Three measurements of critical shear stress and two
measurements of 25 per cent drainage time were made for each foam, the critical
shear stress being measured one mimute after the sample of foam was taken,

5. Results

The results obtained in the .above experiments are shown on the curves in
Figs, 1 and 2, Fig, 1 shows the results obtained for one of the compounds
and fig., 2 compares the relations obtained for the various compounds,

6. Discussion of Results

The results shown on the.curves'in figs, 1 and 2 indicate a well defined
relation between the critical shear stress.of a foam and its 25 per cent
drainage time, This relation differs for different foam compounds and for
different batches of the same compound, but expansion and concentration do not
appear to have an effect, The relation between these two characteristics’'is
the same for foam produced by the laboratory generator and by foam-making _
branchpipes, and it is evident that the two characteristiés are a measure of = .
the same property. The 25 per cent draimage test is more convenient for field
use, and a knowledge of the drainage time - critical. shear stress relation for
the particular compound used should enable the critical shear stress to be
calculated,

It has been shown elsevhere (3) that the 25 per cent drainage time cannot
be used as a direct indication of how a foam will drain on a burning or hot
flammable liquid, particularly when comparing compounds, although for a g:.ven
compound a higher 25 per cent drainage time means a more stable foam.
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PLATE.2. APPARATUS USED FOR THE
'MEASUREMENT OF 25 PER CENT

DRAINAGE TIME '
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