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DesignofDetonatorPlant

PartII. Tenement･Room StructureofBlow･〇utType

TsugioSawada*

I.IntroJtLCtiotL

Fomerly,factoriesoEexplosiveshadmaiJl1
1yadoptedamanualSystem,Which, after

the Second World War･ developed into
mechani之ationorsemi･automationandillthe

lastfewyearssteppedoutintothewayto

automation. InfactoriesofdetonatOrS a

tenement･roornStructure(adjoiningroomstruC･

t也re)ofblow･outtypel) asshowninFig.

1,hasbeenadopted.

Inthisexperiment,amodelofaboutone･

tenth oEtherealsizeWasteStedtoobtaina

standardtenement･room oEblow･outtype

whichhadoperationalshieldsandaba汀i

cade.Andanaspectofsympatheticdetona･

tlOnWasStudiedbyahigh･speedcamera･
刀.ConcltL8ion8
1. Topreventthesympa山eticdetonation

to the adjoining room,the construction

shouldadordanexpansionoEshockwaves

producedbyaninitialstageoEexplosion.

Ablow･otlttypewithoutanoverheadopera-

tionalshieldandahatLblow･outtypewithan

overheadoperationalshield,whosehoriziOnta1

1ength isahalfoftheroom depth,have

fewerpossibilitiesoEsympatheticdetonatioJl

thanaclosedtypewithanoverheadopera･

tionalshieldofLullhorizontallength.

Alongerdistancefrom 血eroom edgeto

thebarricaderehtestoalesspossibilityoE
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Sympatheticdetonation.Inthecaseofmercury

fulminatethedistanceeEEectisremarkable.

2. DiaヱOdinitrophenol(DDNP)ismore

liabletoinduceasympatheticdetonationthan

doesmercuryfulminate.

3. DDNP'sliabilityForsympatheticdeto･

TIationwasascribedtothehigh explosion

pressures,thebigAameanditslongduration.

4.Thelowdensity(1.63)2〉ofDDNPmakes

iteasytoscatterOrdisperseDDNPinairby

blastwaves.Thereafter,inthedispersedphase

theignitionstartsandleadstodetonation.

Ill. ExJ)eriTrLetthl

Construction:Themodeltwo.room tene.

mentofblow･OuttypeWZLSmadeofsteel

plates(10mminthickness),andwasabout

one･lenthofthere且tsize, i.e.330mm in

frontage,295mm indepthand335mm in

height.(Fig.1)

Theoverheadoperationalshieldwasattach･

edtoeachroomatthepositionof230mm

inheightwithvariousslants,0',15t,etc.

andinhorizontallengthsofl15mm and295

mm.ThecaseOEnoshieldwasalsotested.

Method:DDNP, mercury fulminate or

blackpowder,wasputonarubbersheet

whichcoveredAnironstand(30mminwidth,
110mminheightand150mm inlength)in

each room.Thest且ndwaslocated about

lOmm apartfrom thewalt Thedistance

from theroom edgetothebarricadewas

variedtobelOcm,20cm,or30cm.Orthe

barricadewasAlsoteSted.
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Exp]osive ◎ :opemtionalshield ⑳:stand ◎ :

tnrriGadeFig1Themodeltwo･roomtenementofblow･

outtypeTAtlleICriticalchargestoinducesympatheticdet

onationaLthenodehwo･roomteneneutoEblow

･outtype.orerhcad

operzLtionatshield Distancet妃tWeenroomedgeandbarricade(cm) Donorcharge+(
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ThesamplewAS点redbyafusehead,

anditwasObservedhowtheadjoiningroom

gotasympatheticdetonation.Criticalcharge

toinducethesympatheticdetonationwas

tdeterminedAEterthirty･timesuccessivetests

byK･A･Brownlee'supanddownmethod.3,

Results:thercIationsbetweenthecritical

clmrgeofsymptheticdetonationand the

distanceOfthebarricadefromtheroomedge
areshowninTAbteI.

(1) Thelength oEoverheadoperational

Shie]d:theblow･outtypewithOutanoverhead

operationalshieldhasSlightlyJesstendency

toinduceasympatheticdetonationthandoes

thehalfblow･outtypewilhanoverheadoper-

ationalshieldofone･halEhorizontallet1gth,

andshowsmorestrikingtendencytoprevent

asympathedcdeton8tionth&ndocstheclosed

typewithanoverheadoperationalshieldoE

funhorizontallength(295mm).

(2) Slantofthe overhead opemtional

Shield;thediucrenceintheeffectofslanton

preyentingaSympatheticdetonationcouldnot

befound.ButsoE8raSCOnCemedwith

DDNPtheshieldoEfifteendegreeslantseems

tobemoreorlesseHectiveinpreventinga

sympatheticdetonationthandoesthehorizon･

tatoverheadshieldwhen山edistancebetween

theroomedgeandthebarricadeiSlong.On

thecontrary,formercury fulminate the
horizontaloverheadoperationalshield各氏mS

tohaveaneqectoEpreventingaSympathetic

deton8donthandoestheshieldataSlantOf

GEteendegrees.

(3) Thedistancebetweentheroom edge

andthebarricade:asthedistancebetween

theroom edge&ndthebarricadebecomes

longer,thepossibilidesoEsympatheticdetona･

lionbecomegenerallyEewer.Buttheblow･

outtypewithoutaShieldshowstheleast

possibilitywhenthedistancebetween the

roomedgeandthebarricadeis20cm･As

formercuryfulminatetheAbve-mentioned

Yol.2B.No.3.1IIT

distanceeHectwasfoundremArkAb]e.Inthe

caseOfDDNP(A=0.476)Anothertestmodel

whichhdnooverheadoperationalshield,
andwhoseEront8geWASdirectlyclosedby

anacrylplategaVethesamecriticalCharge

(8･88gwithadeviationof1.925g)Asthat

(8,70gwithadeviationoE1.790g)ofthe

fourthlineinTablel･Thisiseasilyunder･

stood,becauseboth oEthe modelshave

almostthesameconstructionexceptthedire･

ctionoEopenings.

(4) Samples:DDNP havingthelower

bulkdetuity (A=o･476)hasSlightlyfewer

possibilitiesoEsympatheticdeton8tiorLthaTl

thatoEthehjgh bulkdensity(A=0.574)has.

Mercuryfulminatehasfewerpossibitities,

andmoreremarkablecEfectoEdistancebetween

thebarricadeandtheroomedgethanDDNP

hast Glmularblackpowder(a.P.)does

notinducesympatheticexplosionevenwhen

thechargeexceeds200glandthechargein

the adjoining room remains unchanged.

(GranularblackpowderiscomposedoE70%

potzLSSium nitrate,16% charcoalandlO%

sulphur.)

Mechanism ofsympatheticdetonationof

DDNP wasConsidered aSfollows:DDNP

producedblastwavepressuremeasuredbya

pie抑electricgaugeWiLShigherthanthAtOf

mercury Eulmin8te･Sincethe prcssu∫eis

generallyconsidered AS8 CauseOEsympathedc

detonadon,themeasuredpr鰯ureSeemingly

supportsthatDDNPismoreliabletoinduce

asympatheticdetonitionth8nmercuryEu1-

miJ18te.ButthediqerencebetweenthediS.

taJICeeqectoEDDNPandth&tofmercury

fu1miJlAteCannotbeexphinedmerelybythe

tneASuredpr也SureS.ThecauseOEsympathetic

detonationinthiscaseShouldbeconsidered

d脚 here.

TheexplosionheatOEDDNP(1,017.1cal/
g)isgreaterthanthatofmercuryfulminate

(408.9cAl/g).TheexplosiontemperatureOf
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DDNPcdcu18tedbythehydrodyn8mictheozy

oEdetonAtionl)iSlowertlmnthatoE:mercuLy

fulminate. MeAnWhile, Y. MiヱuShimaB)
meASuredthetemperaturesOEexplosionnzLne

oLDDNPandmercuryFulminatebymeans

oEthespcctTtJmlinereversalmethodtobe1,890

士70oK and2,500士2000K respectively.S【I
theDDNFsgreatertendencytothesympa･

thededetonationcanTIOtbeexplairledbythe

di仔erenceintheexplosiontemperatures.

(5) Asampleloadedinasphericalshell,
madeofcelloplmneoftwentymicronthick

withaEtueheadimthecentre,wassuspended

50

atthecentreOEawoodenEraJneOElnt.

ThephotographsareShowninFig.2.The

AreaOfthedwleSmeasuredbyaplanimetcq

isgiveninFig.3.ThemeanareaOfDDNP

88meincreASesremarknbly ASthequantity

ofclmrgeincreases.TheareaislargerthAn

thatOEblackpowder,deEIagrationnameoE

whichwasEomerlyconsideredtobethe

largestOEexplosive且ames. Themeanarea

0Emercuryfulminatedamebecomeslargeas

thechargeincreases,butinaEarsmaller

scalecomparedtoDDNP.

Fig･2 Thesize



○:DDNP,×:Hg(ONC)2,△三B.P.
Flg.3 Thesizeoffume

(6)The similarsa mPle



()) A一terimit'LAtion,Iframe(0.42ms.)

(3) AEtcrini血tion,95EmtTICS(39.
6ms.)ThejuststatepreCedirlg
inwhichDDN

Ponthesamp)cstandbeginstoexplode.(5) Afterinitiation,113Frames(47.lms.)
Adjoiningroomshowsnaximundame.

(7) Alterinitiatiou,39Oframes
(163ms.)Fhm

eofadjoiningroomdisappcnrs.52 (286) (2

) AEtcrinitiation,20Enmcs(8.4ms.)

InitiaLion room shows maximumdame.

(4) Afterini血Iion,Emmes(40.Oms.)
DDNPonthesamplestzLndbegirLS

toexp]odc.(6) Afterinitizlt
ion,271fmmes(ll3ms.)F]ameofinili

atirLgroomdisappcnrs.Fig.51(a) Koda
kHigh SpeedCamenshow$8t2,400F

rames/see.DDNP(A=0.476.log)delonatesthe



())Afterinitiation,2lmmes(2.lms.)

Ini血dngroomshowslmXimum且ame(2)After
initiation,lotEmmes(45.8ms.)TheJ'u
9tStateprecedingthebeginningoEexplosioninadjoiniJlgroom,Ac

rylplaleinsteadoEbaTTica



火工 品工 場 の危 険工 壷 の設 計

第Ⅱ報 放燥式迎接危険工垂設定に関するモヂル実験

沢 田 継 男

放燥式危険工壷の迎接基準を得るため,約 1/10の

大きさの放燦式2迎接工童の小型モデルを迫り,1工

童が何らかの抑EEで燦発した場合,隣接工塞が殉燦す

るか否かを,屈扱方向の避脊板の有魚.長さ,角度お

よび工壷から土塊までの垂荘距港を変化させて検討し

た｡

1. 辿技工畠の殉畑防止には,シ9ツタ波,爆発波

の乱れが少ない上方向に避脊板のない放爆型,あるい

は水平長で釣り2の半放燥型の方が,全長の癒閉型の

ものより殉畑し是いようである.

2.エ垂と土岐との距隈も,同様な理由で距騰が大

きくなるほど殉燈し軽く,土塊のない無限大の場合が

54

虫も殉熔し難いようである｡

なお舘こうでは,特にこの庫腔効果の鱒 がいちt=-

るしい｡

3. 曾こうはDDNPに比し殉煩し位い｡

4.DDNPが常こうに比し殉燃し易い番田として.

光政的に爆発圧カおよび爆発火炎が大きく,爆発火炎

の持続時間が長いことが挙げられることを確めた｡

5. DDNPは雷こうに比し比茄が小さいので,爆

発によるシコ･/ク波の伝播反射,爆発波の棚 収轟に

よる2次的な薬の移助と爆発火炎の相互作用で殉燈をI

妨起し易いことが考えられる｡
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