=*n
ey
I

- 5 '-i.ld"'.-_ L ol dnidd ;tJL‘:a
\% 4
1 . :
. THE LIBRARY

. FIRE RESEARCH STATION
BOREHAM WOOQD
HERTS. .

‘NQ_F.R. Note Mo, 397/1959
—Roseareh—Hrommemme

Objective

1
DEPARTMENT OF SCIENTIFIC AND INDUSLRIAL RESEARCH AHD FIRE OFFIL.ES‘ COMMITTEE
JOINT F}ZRE RESEARCH ORGANTIZATTON
I
I
|
|
S
This report has not been published and
should be considered as confidential advance
infarmation., No reference should be made to
it in any publication without the written
consent of thel Director, Fire Research
Station, Borehem Wood, Herts, ('f‘elephone
SLStree 1341 ahd 17975,

!
THE HAZARD OF SPARKS FROM ALUMINIUM BRI
PART 3, THE EFFECT OF AGEING COF THE PAINT FILM

! by

| N
E. H, Coleman and P, 8. Tonkin

SUMMARY

Seven aluminium paints have been tested over a period of four
years to ascertain wh\,therJ ageing at atmospheric temperature increased

the tendency to enit sparks.
Ageing did not increase the tendency to spark emission.
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INTRODUCTION

In the earlier 1nvest1gat10ns (1) (2) into the emission of sparks
from rusty iron surfaces coated w1th aluminium paint it was obsarved that
preh=ating the paints increased the tendency for spark emission, In
general, the tendency to produce, sparks increased with the preheating
temperature up to about 250°C, and at preheating temperatures above this
the sparks were generally less brlght It appeared that the increase in
liability to spark emission was assoclaued to some extent at least, with
embrittlement of the paint {ilm, | Embrlttlemenu of the paint film can be
caused by ageing at atmospheric temperatures as well as by heating and
therefore some experiments have been made to investigate whether ageing
of paint films at room uemperatures increases the chance of producing
sparks from aluminium paint applled over rusty steel
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Some of the paints used for the previous tests produced no sparks
until they had been preheated and therefore would be considered to be
safe paints for general use, On the assumption that preheating and
ageing would be analagous, fresh samples of seven of these paints were
obtained and used for the prusent series of tests, The paints and the
results of the earlier tests are described in Table 1, As before, the
.paints were applled by brushing lon to both sides of rusted steel plates
8 in. x 3 in, x é in, and they were allowed to dry for two days. Some
specimens were then tested, and others were preheated for a further two
days at temperatures selected by consideration of the earlier work, In
the previous tests one specimen was successively heated to progressively
higher temperatures, but that method was not suited to the present work,
and each specimen was heated to one {emperature only. The preheating
temperatures are given in Table |1, :

The prepared specimens were tested by striking them in a dark room,
20 times with a steel rod 12 in,| x 2 in, diameter weighing 15 1b, Those .
from which sparks were obtained were then tested by striking 50 times in
an explosion box through which a mixture of 18 per cent town's gas in air
" was passed, The tests were repeatﬂd after storage in the laboratory for
one, two and four years., The same operator carried out all the tests,
The results of the tests are glﬁen in Tzble 1,

| RESULTS

A nitrocellulose paint (No, 20) was the only paint from which srarks
were obtained from unheated sPeelmens all of the others required
preheating., In no instance were any of the sparks incendive.

It will be noticed that two of the paints, No, 11 alkyd base and
No, 18 bituminous, emitted incendive sparks in the earlier tests but not
in the present series, and that'sparks were obtained from the silicone
paint No, 16 and the n1trooellulose paint No, 20 in the present tests
but not in the earlier tests, r“he reasons for these differences of
behaviour are not known, They may be due to the different effects of
heating to successively higher temperatures as in the earlier tests and
heating to one temperature only|as in the present series, but it is also-
" possible that the manufacturers had modified the compositions in the three
or four years between providing:the first and present samples.



Ageing appears. to reduce the tendency to emit speris, and, excepting
No. 20, no palnt emitted brighter sparks from the aged vnan from the freshly
prepared specimens, With the nltrOC°11ulose paint No, 20, slightly brighter
sparks were emitted at one year by both the heated and unheaued specimens,
At two and four years, however, the sparks were less intense,

It may be concluded therefore that in.the conditions of the tests
ageing of these paint films did not 1nduce an incéreased. tendency to produce
sparks, and they were no more hazardous than when applied. This was so
whether the paint had or had not been!preheated Brlghtvr sparks were
produced from the preheated than from:the unheated specimens, and in appears
therefore that preheating produces greater eff'ects than ageing,

The conditichs of the paint Lllms a¢ter !, years have been noted in
Table 1, The condition is possibly worse than it would be in practice since
the paints were-applied to rusty and inferior surfaces, vhich, in practice
would probably have been cleaned or wire brushed,.

REFERENCES

. E. H COLEMAN and Z. W. ROGOWSKIL.| The hazard of sparks from aluminium
paint, Part 1, Preliminary investigation, F.C, Note 28/1950,

2, E, H GDLEMAN and Z. W, ROGOVWSKI., The hazard of sparks from aluminium
paint, Part 2, The examination of a geries of commercial paints,
F.C. Note No, 33/1950.



b YO T ]

oquer,

Not tested,

“
- ' A.'\.}
TAHLE 1
The effeot of agelng of paint films on the production of sparka
PAINRT?T BESULTS
Prehsating Present wark (no nparﬁ caused explosians)
::f. - Deseription tq(ugcrstn:)-n Barljier work
: o¢ When prepared After 1 year After 2 years After I years Gondt:i:zdofofp:ﬁ : film
7 PFood oil paint for Kone No lparic-. o sparks, No sparks, No sparka. Gaod. Féeble -parka after
eather exposure. 150 "o . - roon . noon Slight flaking. heating auccessively
250 Feeble spmrky. eble sparks, Very feeble sparks. A few very feeble sperka|Pair, to 1509 and 250PC,
9 oll paint, None No sparks, o sparks. No sparks No sparks, [Fair, Y Poobla spaxta after
© Woather resistant, 150 A fow very fesble spaximl " " "o oo " hqatinﬁ successively
} to 1507 and 250°¢,
1 ll‘l;yd buo i’ar " Nome  |WNo mparis, - —Litrsparks-. c— — -| No. sparks, No_sparks, Good, ) Explosion at fourth
‘ ature up to 200 Bright sparks. Pright sparks, Oocaslonal bcright upa.rks Occasicnal btright speda [Pair;—- — — — |J-ptroke._after_heat
1;8“ 300 Very bright sparis, Very bright sparks. Yary: bright sperks. Bright sparks, Slight flaking, succeasively to 1509,
i 200° and 30QPC,

16 Eilioone bage for None No sparks, © aperks, No sparkas, ] No sparks. air. # No sparis after
temperature up to 100 Bright sparks. ght sparksa, Occasional bright sparks,{Ocoasional bteight sparks] * heating successively .
5000, to 1500, 200°, 2500,

3009, and woac.
18 [Bituminous, None No sparks, 0 sparks, No aparks, No sparks, . [Fair, ) Explosion at 23rd
150 Very feeble aparks. non L " " .- stroke after heating
i sucoeasively to 150°
and .
20 [Ritrocellulose. None Peeble sparks, ome bright and same A few feeble uparks A few feeble mparks Fair, ) No sperks after
eather reslstant, - 400 Same bright and some eeble sparks, o L " n Foor, ) heating auocensively
fesble sparks. *ight sperks, } to 1500, 200° and
. wc c.
21 - fitroocellulose None Ho sparks, o sparks, No sparks, Peint film failed, [#laked badly. No sparka.






