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Explosim testofexplosivesbyaluminiumblock

byJ.Sato+

SynopBis

BymeasuringanenlargedvolumeofAcentralholeinanaluminium block

blastedbyanexplosivechargeinthehole,theavailableorspeci点cenergy

oftheexplosivewasexamined.Theempiricalformulaswereobtainedtorthe

organicexplosivecompounds.Thespeci点cenergiesofcommercialexplosives,

evaluatedfromtheformula,areingoodagreementwiththosepublishedby

theexplosivemakers.Thespeci丘cenergiesoEexplosivesinthecasesoLthe

explosionunderliquidwereevaluated.Aneuectofnonexplosivecomponent

ofaplastic-bondedexplosiveonthespeciGcenergywasascertained.The

presenttestiseasilycarriedoutatalowcost,andissuitableforourlabora-

tory.

I.htroductioII

TheTrauzlleadblocklesthasbeenwidely

appliedtoestimateastaticeqectoEgasdue

loanexplosionofexplosive.Theleadblock,

however,istooheavyand expensivetobe

usedfrequently inourlaboratory.Inthis

work,bytlSingthealum initJm blockinan

experimentalmannerdiHcrentfrom thatof

theTrau之ltest,anattempthasbeen made

toestimatearelationbetweenanenlargement

Andanavailableoraspecificenergyofex-

plosive.

2.Experimental

Thealuminiumbars**(100 mmilldiameter)

Recieved ,1974.

JkDepartmentofChemistry,NationalDercnse

Academy,Yokostlka.

暮書Chemicalanalysis(%).Al;99.63,Fe:0.26,

Si:0.10,Ti:0.01,Cu:trace.Mn:(race.

Mg;trace,Zn:trace.Tensilestrength:10.7

Kg/mm2,Elongation:45./..

Yo1.34,No.3.1975
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24.0to24.9◆.Suchavariation inhardness

hasnosignificanteffectontheresultsob-

tainedintllepresenttest.Topreventamisfire

dueto thesmalldiameterofexplosive,a

letrylpet)et(Igr.)wasusedasabcosterwith

aNo.6electricdetonatOr.

A cylindricBllyexpandedholewith arip

wasobtained(BB'inFig.llb).Beforeand

aftertheshot,thevolumeoftheholewas

measuredbyfillingwaterwith叩 ipelte叫.The

volumesu汀OtlndedwiththeripAboyethelevel

(AA′iJIFig.1-b)whichwasLound with a

spheromelerwassubtractedLrom thevolume

ofthewater.As lheaveragevalueoEthe

expandedvolumeduelo theboosteralone

wasfoundlobe0.2cm3,thenetenhrgement

(V)isobtainedfrom theEol)owingequation:

V-V2- VI-0･2

TAb]e1SomeoldataOEenlargementfororganicexplosivecompoulldS
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whereVlandV2 arethevolumesbefore

andaftertheshotrespectively.

3_ReBtllbAndDiBCtlBBion.

3.1.RehtiontletWeenedJLrgemeAt8TLd

AYaihbleor 叩eCificetlerW for

orpnICeXploBiyecompoutLd.

Hexogen(RDX),penthrite(PETN),tetryl,

picricacid(PA)andtrinitrotoluene(TNT)

wereused.Achanginginenlargementwith

varyingtheweightofcharge(W)wasmeas-

tlred.

SomeoEtheenlargementsmeasuredare

giveninTableI.InthepresenHest,aswen

asintheTrauBlone,nonlinearrelationexsists
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Fig･2PlotsoE35/ttl'YS.Ffororganic
explosiyecompounds

betweentheVandlyva)ues.OntheTrauz)

test,NeubnernhasproposedaquantitydeLined

asthekraEt祖hl,KZ=(300/W)×10,where

w isaweightoEchargetoproducetheen-

hrgementoL300cmさ.Ingeneral,an actual

effectivenessofexplosionisnotdirectlypro-

portionaltoacomputedvalueofavailable

energy(F).Yamaga2)hasfoundthefollowing

linearrelationbetweentheKZandFvaIues:

KZ-0.73×F+135.TheFvaluesq110tedfrom

ref.2aregiveninthelastcolumnofTable

I,togetherwiththevaluesoEspecificenergy

∽.FollowingtheexamplebyYamaga,the

authorattemptedtoplot35/W'againstFto

findalinearrelation,asisshowninFig.2.

A weightofcharge(tv')toproducethe

enlargementof35cmawasdeterminedgr叩hト

callyfromtheplotsofV vs.W Eoreach

VOI.84.No.3.叩柑

explosive.Bythemethodofleastsquares,
thelineisobtainedzLSfollows:

35/W'=1.12×10~2×F+3.85 tl)

thestAndNddeviation=0.25

TheresultessentiauycorrespondstoYanaga'S

oneandthe35/wJvaluetotheKZoneby
Neubner.

Ontheotherhand,Cordoneta1.3)have

reportedthattheexpandedvolumeinthe

Trauzltestcanbecloselyrelatedtothe

specificenergyofexplosive.The straight

tinefittedtotheplotsofVvs.WxfinFig.

3isrepresentedas follows:
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Fig･･'3Plot80fVvs.Ⅳ×ffororganic
exp)osivecompotJmds.

t7-7.76x(WxfxlO-･.)-4.98 (2)

thestandarddeviation=2.22

Thus,theVvaluecan beconsideredasan

indicationofthespecificenergy.

3.2.Ey&luAtionoE8J)eCiEicenerw of

commercideqlo8iye.

StJbstitutingtheW andV valuesforthe

cornTnerCialexplosiveintotheequation(2),

theexperimentalvalueoEspecificenergy(ム)

canbeevaluated.Theresultsobtainedare

showninTable2incomparisonwiththe九

valuespublishedbytheexplosivemakers.

TheagreementbetweentheI.andI.Avalues
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TAble2 DatAforcommercialexplosives

.Explosive Ⅳ (gん 8) ∇ 1, 刀 /. I,A(g) (cm3) (cma) (Rg-m′g

) (Kg一m′g)Shingiri-Dynamite 6.2 1.56 40.3

3 0.5 94.1 95.6EnokトDynAmite 6.25 I.56

44.1 3 0.7 101.2 89.6Ktlr〇一Carlit 4.0

1.00 29.2 3 0.4 110.1 108.6Kah

-Carlit 4.0 I.00 20.3 3 0.7 81.4 80.6D:Diueren

cebetweenmAXimurnandminimumvAtueSOLl′.isexcellent.Evenaspecificenergyofe

xplo-sivewith acomplicatedcomponentcanbe

evaluatedbysettingupanempir

icalformulaEororganicexplosivecompo

unds.3.3. EffectoftIOneXplosiyecompt)

eatot)OPe

CiEicez)erg ofphLBtic-boTLdedexplo

Bi▼C.Theplastic-bonded explosivesoLPETN/ EP8151IandPETN/EP8711)wereemp

loyedasexamples.ThefpvalueinTable3

wascalculatedEromtheweightoEPETN compo-nentalone.SinceineverycasethejTevalueis

largerthantheI.,one,nonexplosivecompo-netItisconsideredtobecontributedtoincrease

inspecificenergy.Therateofincreasefor

PETN/EP815isconsiderablylargertha

nthatTAb]C3 DataforPETN/

EPctImPOSitionsforPETN/EP871.Therefore

,theEP815Componentismoreeffectiveon

thespecificenergy･3.4. Ey8hL&tioz)oEB

PeCiGc energy ofe叩loAiyefrom en18rget
tLemtduetoI

TAbl



Sealedwith8Cellophanetape.Everyfevalue

inTable4issmallerthJltheIyAluequoted

Eel.2.ThehctisduetoAhrgeresistaJICe

oEliquidagainstahigh-speed delomation

ontheexpandhgofaluminium block.The

mteoldecreaseforPETN orKuroICarlit

withthelargeI value is remarkable in

comparisonwiththatofTNTwiththesnalt

∫value.

3.5. ConpLri80mOLthepreBentteatWith

theb n王lone

Comprisonsbetween thetwo testsare

summeri2edinTable5.TheratiosoEthe

valuesoEVandKZfortheorganicexplo-

sivetothoseoETNT 8reShown inTable

6.Although thetwotestsdiqerfrom each

olherh experimentalcondition,thereisA

Fairagreementbetweentheirresults.There-

TAbleS ComprisonoEexpeTimentAlcondition

Conditiolt l Presenttest I Tr81LZltest

Block

hhterial

Sizc

Weight

CerLtr81hole

ExpIoSiye

ChArBing

Weight

Detomtor

Booster

A)umhitlm

100mmdh..100mmlong

lKg

10mmdin.,50mmdepth

Wholeoltt一ehole(Semi･Opentype)

4g

Outorthehole

Tetrylpellet(Ig)

TAb]e6 RehtivevaluesoIVaTtdKZ

fore,thepresenttestisusefultoexaminea

staticeaectoEgasdueto anexplosi

onofcharge,AswellaStheTrau盗lon

e･yA払 N8.I.1175

Lea

d200mmdid..200m

mlong70.5Jくg25mtTLdh.,125mmdepttt

BottomoEtllehole(Sand-cloSedtype)log

]ntheholeNoAcboyledgenentTheauthorwishestoexpressheart
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