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Summary

A mix1;)l,I'e cons;i.s:t;i.;ng of 5% propane in a;tr was exp;I.oded in
a forty gaJ.10n drum. This,il;x:p10siOn dis,b.ed one end .of thEi drum
with .oonlliderable d±stOrtion of the seam.. The 6~r end failed
a;t;the s.eam ani became a misd1e.· .. .
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DEST1lIJC!rION: OF FORTY GALli(lN DBIJM BY AN
EXPER:IlIEtmL GASEOll'S E;X;PLOSION:

by

z., W. ll,ogowsld

J:m'RODUCTION

Ii; is blown that t,b,e ata.nda;rd for:t;r gallOn d.ru:ms)lSed for the conveyanoe
dstorage of: flammable i;tquid/l preaentacPrilIiderableexplos~nhazarda., These

u<1lIIlS whenl3DIPi;y ua.uaJ.;l.ycontidn a' sufficient quantii;y of: resi~al liquid left
to form'an exploa,ive ~.e;,'

Accidenta of(cur when such d.ru:ms,"" undergo repair,' by' welding or brazing., It
has, been sh~(l} thai; sllohoperatiON>' may tesul"!; in the' formai;,ionof an
exploaive ~el3')7enwith heavy hydroO!U'bons. SolV:l\n,ts w fuels with flash
point less than' ambient temperatw:'e may formexplosiv,emixtures without any
external heat aour-ce., and her,e the welding or brazing :!lorch wOUld aot merely aa
an ignition source,

f,

The J(}int Fi,re Research QIoganization was,a~d i;o' pro:vide a drum in which
an explosion had been performed 1',(1r' demonsi;ration purpoaes at a safety
exhibition and an experiment was qa,rried o)i,t in which a drum was del\troyed by
exploding 5 percent propane-adz- mixturE\" ~'experiment, is described in this
note.,

Apparat),ll\ '

The exper;iJnent w8.l\ parried: out in' afUlPl\'l<antialJ.Yconstruci;ed room; which
aci;ed effectively as a Qal'TicadElo'

A standard fori;y gallon drum which had prey:loualy contained kerosine was,
used, The cylindrical pari; of: this' drum was, made fr,om sheet steel 0. 055 in ,
thick with a longitudinal buti; weld. ' !fb.eend,!; of: this drum were of sheet steel
of the same thickness' and they were jOined t,o thEl'cylinder by' the SElaml\.'

The drum was filled by'mei;eri.ng in' 5 per cent pro~-airmixtur,e.

The mixture was' ignited by an' el~tric fuse whi,ch consi,s,ted of a thin
resistanoe wire surr~d by a b,eadof: flalzlmabie l\olld. !fb.il\ fuse wall
introduoed through the t in B~S~P~T~' socke:t l>itustEld in the cover of the drum
and thil> hole remained open when t;he mixture was ignited. The position of the
fuse was approxilnately in :the ce;o.i;;t"e of the drum.

res,t procedure

The drum was placed with its bOttOm end resting 0;0.' the ground. A quantity
of 5 per cent pr-opane-sdz-' mixture equivalen:t t,o' seven changes of drum volume waa
metered through the t in BoS.,P. hole. The' gas J>.lIPply tub,e was withdrawn, and
the mixture was ignited~'

Pl,ate' a and b s;ho'ws photograph,so:r the drum' efter theexploaion., It
can be aeen that t,b,e cylindrical part of: the drum did not aua.tain any damage
caused. by theexploaion' pressure., Some'dentA, hOwever, were made by i;he drum
hitting the wall after being propelled by the force of: :the explosion. Both ends'
were extensiyely damaged. The enp. I"esting on the ground was distorted, wit,h



some damage to the seam.··. The other end was detached fpom the cylindrical
part of the drum by the failUre of' the. seam •• 'This end was projected upwards
until its flight was arrested by the ceilihi of the enclo~ure. It appears'
that this cover folded on impact with the ceiling. '

DISCUSSION

The explosion of a hydrocarbon-air mixture within a forty gallon drum
will result in its destruction.' It is likely that during such an explosion
the drum will fail by the disruption of the' seams' joining the cylindrical
part. "of 'the drum to the end diaphragms. At this stage these diaphragms
coUld, b,ecome a missile capable of causing serious' injuries to anybody in
the-'proximitY. It is likely that during such an explosion the' drum may
become a missile itself, this depending on the' position of drum during the.'
explosion.. , .

If such- a drunrLs locally heated prior' to explosion the mode of rupture',
may"be somewhat':different, as in this case the heated portion of the drum",
may be the point of origin of the failure.
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a. PHOTOGRAPH SHOWING THE DISHED
END

----~

b. PHOTOGRAPH SHOWING THE END WHERE
THE SEAM FAILED

FIG. 1.




