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Diluenteffectofepoxyresinondetonation

velocityofPETN*

Jun"IChiSato**

8tlmmary

ThemAgtlituJeoEthediltlenteueCtOEcpoxy

resin(EP)ondetonationvelocity(D)ofPETN,
whichcanbeexpressedbyJD-D.-D.hASb班m

evaltlatedusiJlgACOedicientatking Eomular-
izedASJDEqD..HezeD.denotestheJetonAtiom

velocityoEPETNtakingtheeqtliYAleJ)IYAtt)CS

asthoseoEPETN/EPincuectivedensityAndin

chargediameter.

1. htrodtLCtlotL

Ithask ncotIRtneJexperimentallythat8

detonation▼cl∝ityoEhigh cxploSiveJiltlteJwith

aninBCtiyeJnAterialincrcASeSwith incftLaSing

contentoEtheinactiveTtIAteriall-I).andthctl
dem seswithftlrtheriIICTtnSingtheconteJlt.

TheinczttasehascoTIYerLieJItlytw explainedin

tensoEan血 tiyedensityoEhigh explosiye,

whilethedecztnseinterms0fAdiIuenLeqectI川.
Strictlyspeaking.boththeinc柁ASeAnddccreaSC

shouldbeconsideredtobeAssociatedwithe触 t
composingthreeEACtOrS:AneueCtiyedensity,A

血argediAmcteraJldAconteJltratiooEiIIACtive
materialtoh;gh exptosive,80thtiti8in8u広一

cienttoexplainthem88tObeAttribt)tedtoone

factorAlone.

Thepn汚entatLthorinteJ)dBtOChriEytllede一

四mJencc oEJetonAtionyelocityon thethree

LActors.tNeSides,toobtainApmCedtlreOEnumerical

evaltIatiorLEorthe magnitude oEthedillJenL

drectonPETNJEPcharge.

2. 駄pe血 etltd

PETN (-325meSh)lIwa且I)SeaAS8high ex-

plosiye.TwokindsoEepolyttSitu(EP),EP871

Recel▼edO飢血 r8.1977
+Pb ntd nttheAAnud McetlDgOltheZdtJ8triaI
EzplodveSdety.Ji一PJL.MAγ1975.
桝D叩arttneDtOEb I8try.Natlod Dd enSeAcademy.
YokoもUkn.

andEP8156),wezeAdoptedASirl8CtivcmAle-

riBlsbythefollowing rcASOn,AstheJcnsity

oLEP871is1.12g/cm8inthecuredstate,it

makespossibletoobtaintheeuectivedcJISitie8

nz)gingfztlm1.42to1.52g/cmI. Ontheother

lmJld,bytlSingEP815viththedensityoE1.17
glcnlinthecuredstate,theeqectivedenSiti世
obtainedcant*extendeduptor8tIgingEmm1.50

to1.61g/cml.

ThePETN/EPchargewasPackedintoaPOly-

stylenepipewith thillthickne防. Inthepresent

work ane触 toEpipestrengthondetonation

vdocitywasleftoutoEI:qnsider81ioJl. TetryI

pelletoE3gr.wasused8.qatmStertOSuPreSS

allinAtleJICe Owing to initiation StrCngthon

detonationvelocity.ThemeaSuZtZmentOEdetona-

tionvelocitywascarriedot)IwithHitAChiStTeak

Camera.ModelSP-1.

M8nyChrgeswerepreparedbyvaryingthe

conteJttratiointherangeLrom45to80%PETN.
Thr班Ch8rgeSWeZefurtherpmviJedeverycon-
tentratio. Ineveryoontentratio.thediqeJCnCe
betwccn themaximum8ndminimum yAluesol

theloadingdensitiesWAScontrolledbelow 0.Ol

g/cn8,AndthatoEthedcton8tionvelocitiesW8日
foundtobeblow120m/see.

3.Red bmdCoTt8IderAtiott

MeAStlrenentSOfdetonationvelocityweremade

ontl一eChrgeswithuniGeddiameteroE12mm.The

plotsoEthedetonationvelocityDIverstJStheeE-

(ccti▼cJen或tyofPETN inPETN/EPcharge.

p.,vhi血 isobtaitleJFromtheeqtlAtionp.-Wl/

(1-W暮/a)aR reP潤entediTLF;g･11).Heredis

aspeciGcgravityoFEP,AndWl aJtdWlAre

weightsoEPETN andEP押rtmitYOItJmeOE

PETN/EPchargereSp比tiyely. Theplotsgive

straightlineswiththeJifreTentSIopes8SitIdi-
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I.40 t.50 l･57l.60poll/Cn37Fiq.1 Plots0fDvs.p.forchnrpswith

12mmindiameterl)PETNch喝C
2)PETN/EP871chrge(80/20,

75/25.10/30.65/35,62/38,60/40)
2′)PETN/EP871ch

arge(58/42.55/45,50/50.45/55)
3)PETN/EP815dlarge(80/20.7

5/25.70/30.65/35,62/38,60/40)
3′)PETN/EP815dharg

e(58/42.55/45.50/50,45/55)caled

bytheArTDWS2(PETN/EP871:80/20-伽/40)An

d2'(PETN/EP871:58/42-45/55)or3(PETN

/EP815:80/20AJ60/40)8nd 3'(PETN/EP815:

58/42-45/55). TheplotoEJetonAtionvelocityOIPE

TN.exhibitediJ日hcfiguztt.(ollow88Straightlinewith diqe托nt8lopc

lrt)n thoseofthePETN/EPdlargeS.The紀 S

tmightlinesenableustoselecttwochargesOfPETN/EPcharacteriSimgthnHhecon- tentratio

diucE8eachotherwhilethevalueofeffectivede

nsityiseqtliyAlent.Thedetonationvelocityo

fPETN/EPchArBci88mAllerth&nthatoEPETN

charge,evenifthevalueoEthcload-il)gdensity

oEPETNisqt)iv4lenttotheoneoEtheeua

tiyed班SityoEPETN/EPcharge.The和一fore,the

diqcm ce illdetonationvelocitytk-tween

thePETNAndPETN/EPchA相eSShotIIdbeitltCrPTetedAStObeduetotllema

gnittldeofthediltLerLtefrcctAD.Onthe

b8Bi80EthepreliminAry托Sultsmet1-tionedAtN)Ve,
EtJrtherirLVCStigAtionSforPETN/EP871chArgew

iththesel∝ledeqectivedezISityoE1.50g/ct

nlAndforPETN/EP815chargewiththeoneoE1.57

ど/cnlweretlndertAken.Tablelgivesthe

conteJlt mtiosoE PETN/EPcharp withthetwo8Clec

tedeqcctiyedensitiesandthedeto-nationveloci

tiesoltheclmrgesinyariousdiam-eterR.

togetherwiththoseofPETN clmTgeSe血ibitingzespc

c(ivelyeqtliyAlentvAltLeillCqeC-tivedensi

tyandinchargedi8meler.Thedet0-mtionve

locityoEchargewitI"ni血 itelylargediameterwa

sCAIculAtedFrom thedetonationve-locityoE

thechArgewithSmalldiameter,Onthebasisol一

inearrelationbetweentherccipmcalsquareoEdetonationv

elocityATIJthtoEchargeradiusl).Thedilu

enteffccIJDcAtlreasonablytk ex-pressedas

AD-aDo,whennt)Ionly8neJrcctiyedensitybl)IA

IsoAChargeJiAmCterispzeselectedandsimtJltnn

eOuSlythedetonationvelocityDooIfableI VariAtionoID.帥dDwithR

attheselectedeqectivedensityp.1.50 PETN

=100 Do 6.85 6.98 7.05 7.ll 7.16 7.22PETN/EP871-60/40PETN/EP871-55/45 ∫) 6.80 6.93 7.00 7.09 7.
14 7.22I)/I)o 0.992 0.992 0

.992 0.997 0.997 I.OW∫) 6.64 6.77

6.84 6.93 6.99 7.07D/Do 0.969 0.970

0.970 0.975 0.976 0.9791.57 PETN=100 Do 7.04 7.15 7.21 7

.27 7.31 7.35PETN/EP815-62/38PETN/EP815-50/50 D 6.95 7.08 7.14 7.20 7.

26 7.33D/Do 0.987 0.990 0.990 0.991 0.993 0.997



PETNch8曙eexhibitingthecqtlival印tValueto

thedfectivedensityoEPETN/EP chargeiSA-

doptedAS8BtAndArd.hpractice,itmakespO9-
8ibletoqAluAtethediluentcfrectJDbytheco-

cuicientaobtainedfromthecquAlionq-1-(D/

D.)tL8iJ)gthevAh 飴 OfDwdD.foundexperi-

mentally.Fig.28howsthefehtionshipbetweerL

thc00edicientaobtainedinthismannerAndthe
chrgediameterR,exhibitingthAtthevalues

oEat〉∝omeSmAllcrwithincreASingdiameter.

Iti8desirAblctolAketlleValueofdetonation

yelocityoLthechArgewithinhitediameterASA

CJ PETNJEP87L･-55/45

PETN/EPBTlJ60/40

0.5 1.0 1.5I/R tRICn)FZg.2

PIostofqy5.1/R(8)PETN/E円m atP.=1.50
g/cml(b)PETN/EP8158tp.-1.57g/cnI base

oEeyAluationoEtheyAItlCOfa.Loruleout

anydiametere触 t. FromFig.2.ithstw meAppar

entthtinthecA紀0(PETN/EP871=60/40chArg

ewiththein血ilediameteratthee血 tiyedensityo

f1.50g/cmI.thevalueoEaisalmostzm,while
intheCASCOEPETN/EP871-55/45,itbecomestheval

ueof2.1×10lI.UsiT]gtheEP815dlargeSwit

hthein血itediameterateLfectivcdcASityof1

.59g/cnI.thevalueoEaCATIbeevAL-tIAtcda

S0.3×10~I LopthechargeolPETN/EP815-62/38and舶3.3×10~tLopthe

charge,50/50.TheAuthorwishestoexprcSSheartythanksto
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