
不純物による 1.8-DNNの晶出の妨酉も起っていな

いようである｡

4.韓 除

I.5-DNN と 1.8DNN との泡合物のX線回折強度

を平脚 粥料に就いてとり,組成による変化を求め

た｡1.5-DNNはここで行った鯉 ではアセトンから

の晶出を 1.8-DNNと同じ溶液からさせた時の他は

常に安定など-ク高を京して分析の可雄性を云したが

1.8-DNNは処理法によってその結晶の示すピークは

著しく変化し,特に工場製品の含む不純物の存在下で

の炉献冷却からはその大部分が予期された結晶を搾ら

ぬこと及び単独にアセトソに搭解して水から晶出させ

た微結晶は椛 が著しく塀扱いは困難であるが,エ蟻

製品の状態に琶似していた｡これは逆に 1.8-DNNの

化成時の挙動の一部を向はせるものである｡この掛 こ

平餅 に圧咲する粥料容掛こよって定性或は定畳をな

す場合は,物宜の変化のみでなく単なる配列の変化が

著しく結果に影啓することは当然のこと乍ら監恋すべ

きことと息ほれた｡

Ⅹ･raystudyofmitronaphthalenes

IIIPreferredorientationof1.8-DNN

KeihoNambaandMasam Sas8ki

TheX･raydi打raction intensitypro丘Ieof

purecrystallinepowdersof1.8-DNN,recorded

with theGeigerflex,diだersfrom thatofthe

industrialproduct.Thiscomes from the

preferredorientationofthepurecrystalline

sampleof1.8-DNN.Wetriedtopreparean

appropriatesampleofthepurecompound,
inordertosearch therelation between a

Standardconcentrationandadi打ractionpeak

heightforthesakeofquantitativeanalysis

oftheindustrialDNN.Itisconcludedfrom

severaltrialsthatamethodofrecrystallizat-

iontopourthesaturatedaeetonesolution

ofthepure1.8-DNN intoaproperamount

ofwaterunderstirringgivesafavorable

result.(Univ.ofTokyo)

ANAPPLICATIONOF"THETHEORYOFTHE

VARIABLEREACTIONZONESINTHEDETONATION

OFSOLIDEKE?LOSZyES"TOTHEDESIGNOF

THEELECTRICDETONATOR.

byShiTOKinoshita暮

(1)Introduction

Thecriticalcondition ofthetransition

Rccciycd1960hl叩 2

+TheNippoJIKnyakuCo･Ltd.
粒̂hwzt,WAbmJltSu･JhI',くFIJkuoh･ken)

1)K.圭Hino.･TheoryoLrehtionsbetweenthe

detomtionvelocityoEsolidexplosivesandthe
thicknesofcasesOrthediameteroLthechar-

ges.J.IndustrhlExp)osivesSoc,Japan193

(I958).

4

from combustiontodetonationofsolidex･

plosiveshasもeenexaminedbytheaidof

IlThetheoryofthevariablereactionzonesin

thedetonationofsolidexplosives.I)"

Thistheoryshowsthatthefollowingapp･

roximationfomulaholdsfortherelation

betweenthemaximllm detonationvelocity

Dm,anyStabledetonatiorLVelocityD,the

raditJSOEcartridgesR,thethicknessofthe

(L50) エ乗火薬蜂会箆



wallY,thevelocityoftheshockwavewithin

wal lmaterial

V77,thevelocityofsoundindetonationproductsV｡,t
hemaximum reacttiontimeEm,themaximl王m reaCtion20ne

lengthXm,thecriti

calreactiontimeEe,thecriticalreaction去oneleng

th Xe,thecriticalradiusRe,andthecrit



2.1)) DDPN iscncloscd lVithin aglass

tulJclmm thiLlkwiththeloadingdensityof

0.9即am perCubicecntimctcranditisigtlト

ttldbyilbridL.eWire.
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0.230.350.73

5トiDm:㍉COmt'･トdet･I3･2C:)予603阜900
5･7CODn･=5,

7ccmらRc-0.CS

.1上手OB=tan

a=2.3コIT,-0.475XlCIc

mst･｡t'TL-

0.9/LSDc-0.1.97x1/こicm

I_<cc.1'n -J0

.5T.emtE-

0.i/LS.Ire-3

.Cコem2.3) TctryliscneloSed､､･ithin a

eoppcrtube0.15mm thickwiththeloadingd

ensityof1.55gr.lm perCubiccentimeterand

itisinitiatedbvadLLtOn.ltOrWhichconta

insDDNPof0.

2gram.亡 三 三

三 ≡ 王 垂 □ く-37- 5･4

才R

=cJT -丘 tJ.JZ-11井
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ThevaluesoEthedetonationvelocityobs-

ervedforcartridgesofdiだerentradiiare

about6,300m/S.Theresultshowsthatthe

criticalmdiusistobesmallerthan 0.25cm.

But,asitisdi鮎ulttoprepareacoppertube

ofaradiussmallerthan0.25cm,theaccurate

valueofthecritica一radiuscannotbedeter.

minedbythisexperiment.

2.4) Tetrylisenclosedwithinaglasstube

lmmthickwiththeloadingdensityof0.8

gram perCubiccentimeteranditisinitiated

byade(onatorwhichcontainsDDNP of

0.2gram.

ぼ ,7,･fT L笠 - .-.ユ ー二二 ▲I■'':..ILLvlp' ～.-中･'Jdf的
一才 ′浬蓋等｢｣羊:ここ二･一｣
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:

Fig.7.

了ーxjX
/
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/ b- d･｡･9d 43

Zd九〇〇E曲叩 B匝1

Fjg.8.

VoL.2T,:lo･3,1908

0.ll i0.18

4,5COL4,50014,83O

D7n-4,830m/s

Rc-0.Item

A=0.22

B-tana宕t.34

VC--0.402〉く1cccm/scc
Lm31.85FLS

De=0.294xIO6cm,'sec･

㌫ -0.89cm

tc-0.68jLS

A'C--0.20cm

(3)I)iscu85ion

Bytheaidoftlletheoryoithevariable

reaction zonesin.thedetonationofsolid

explosives,thecriticalmassandcriticalde-

tonationvelocitynecessarytothetransition

from combustiontodetonationcanbeobta-

ined.

Thecriticalmassthatmustbeinitiated

inordertomailltaimsteadydetonatiollin

theinitial-explosivesissmallerthanthatin

thehighexplosives.ForexampletlleCritical

massoftheDDNPoftheloadingdensity

of0.5g/cm3 is7:RC2XcdE.TX(0.05)2×0.04×

0.5-0.16mg,thecriticalmassoftheRD-x2)

oftheloadingdensityoE1.2g/cm3is･TRc2Xcd

-万×(0.159)2xO.455×1.2-:44mg,and the

criticalmassoftheTetrylofthe loading

densityof0.8g/cm!is=RjXd==×(0.ll)2
x0.20×0.8-6mg.

Thecriticaldetonationvelocity(D｡) of

theDDNPobtainedbytheaboveexperim･

ents(1,400m/sat〟-0.5g/cm',1,970m/sat

d-0.9g/cm3) coincideswiththeva一ueof5.5

-6.3MachnecessarytoinitiateI)DNPby

2)氏.Hino,TheoryoLthevariablereaction
zonesintlledetonationofsolidexplosives:
ExtraitduCompte-renduduXXXICongr由
ⅠnternationaldeChimielndustricllc-Li卓ge･Se-
ptember1958.

(153) 丁



TableI

1::3I(i.cea:.:::id.:
io.nLnCDC;S:-:!t萎l=u,ev:eoaies:蔓nagin:違;dE!eetroecnAnaC

d:critjcalconditionne-cessarytodetonation
aTetryl valueof

lengthof
reactionzoneX anddetonatio

nvelocityDatthee
ndofTetrylca

rtridgea-0.5g/c
m3Rc-
0.05eTn.,Yc

-0.04cmcritica)mass=0.1

6mgDc--),

440mノS(fromFig.3.) R1-

0.3cmDI=2,8iOm/S(fr

omFig.3.).Y

l斗=0.32cmd-0.9g
/cm3R

c--0.05cm.Yc
-0.02cmcriticalmass-0.14mg

Dc--i,970m/

S(LrornFig.5.) RFO.3

cmDI-4,970m/'S

(fromFig.5.

).Yl♯-0.3ccm

d-0.8g/cm3Re-0.日cmXc-0.2Ocmeritic

almass-6mgDc-2,940m/S(fromFig.8.)shockwave,whichwasfoundby°eyetal.

3)Asane.i(arnPle,inTable Iissho

wnadetonatl)ImodelwhichconsistsofD

DNPandTetryl.TheDDN

P isignitedwithabridgewireandtheも

asechargeTetrylisinitiatedbytheDDNP.

TableIshowsthatDDNPoftheloadingden

sityof0.5g/cm3cantransitmoreeasilyto

detonationthanDDNPoftheloadingde･nsity

oL0.9g/cn3,butDDNPoftheloadingdensity

of0.5g/cm3CannotinitiateTetryloftheloadingdensityof0.8

g/crn'.TetryloEloadir)gdensityof0.8g

/cm3CanbeinitiatedbyDDNPofOβg/cmI.From aconsideratio

nofthesecharactersofI)DNPanewtypeof

anelectricdetonatorcanbedesigned.3)Wm.A.GeyandArthurL.Bennett,J.Che
一m.Phys.23,)979-80(

1955)CA50,2174.8 R1-0.3cmDF3,860m/S

(fromFig.8.)

X18-0.36cmtYSAq h LAp 血 ｡Fig.9.sho
wsthecrosssectionaIsketchofthisdelonator.

TheNipponKayaku

Co.Ltd.hasbeenmanufacturingofthistypeofan

electricde-tonatorsince1959.Thec

haractersOfthisdelonatorareasfollows

:1) ItcanbemamEacturedatlowerc

ostbecauseth;stypeofadetonatorhasn

otthef



iontIldetonator.

2) Theblastingpowerofthisdetonator

eapishigherthanthatOEthenormal

No.6detonatorcapinourcountry.
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ThewritersofthisreportChargedapiece

ofsteel,copper,brass,lead,syntheticresin

orrubberinanexplosivemassandmeasured

thedeformationofthepiececausedbythe

dynamicpressureofdetonation.

(1･1)Abrasscubeorball,oraleadball

isclmrgedintheCylindricalmassoEthe

explosive(diameter32mm.lengthlOOmJn.)

tobesituatedatthedistanceoEtwothirds

fromtheendofprimingdetonator

TheresultsareshowninTable1.

T.1.DeEormzltionofmetalpiecechargedjncylindricalexplosil･e.(1)

Material which Method of 【ShapeoEmaterinl
Explos'tl･eS

Per亡OtCratCe叩loSive willbecompressed. C

harging lnitiatfFi

nalBrassham

Laedball守 Brぉsba.1jN8melytheballis

deformedintoanelli･pticshapeandthecu

beisalittledeformedduetocompression∴t

tisnot,however,des･troyedintheexplosivemass.C




