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No.b Detonitor

g No.9 Cork stopper
Booster
200

JIS G3452 S6P25A
o.d=340%,2

No.9 Rubbersbpper

PR T D S Y

o 50 mm 100

Fig.1 Cross section of the tube

Table 1 Inititator charge

Ratio

Charge (g)

Initiator
Detonator (No6) | 0.4* 1
Detonator (No.6) -
RDX 2g 0.442.0=2.4 6

Detonator (No.6)
RDX 10g

*+ JIS K 4807 (1968)

0.4+410.0=10. 4 26

2, o 3EO MO v & it ShEsERicR
Bo ZOLERPEHRESOTHPORLBZZ ENRD
DT HIL 2 #Hh v, FHXROBELFRROZ &2
#OTW3B, '
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AR NEORRESRIEHNDOLOTHINSIE
BTk FEEAIC BTS2 LA T, iz
up and down P MH5, LML ZOHEIIEHK
(100[a]) DJLEREEK & LB L LNBRMCRWDOT, &
RERBIZTIHT -2 7 Bk KIS LS ¢
F—1B% & 3 InE X L7z, (Table 1) HERHHEITE

R BRBRECBMIZRTITHE S5, AkT—2%
—RiX10g L LN, E0BikE: LEL 4580
RE DR CIERRROUERHH L 7LD RO E D
PRBETH B0 RREB A DD,

VAT ARRITTET.

‘—Propagalion Ist grade

OB (temporary)
One detonator | — —Attenuation 2nd grade
x Am OB Propagation 3rd grade
| RDX 2g Auenuation 4th grad
< A £ n 4th grade
One detonator oB .
Propagation 5th grade
‘{ RDX 10g <A &
—Attenuation 6th grade
" 7th grade

I TRESOEVCBRLEETHRIEN KXV
LI ATV B, 1-3-5 H 5Vt 2-4-6 Dfljiziz
Kz ev i, 2-3, 4-5 O Ti2 BRI ERO it
b5, BRIEY BT TLEBLAVW R SITKED
P L T, MFRUCIEE S,

o4z BTy, ~ERIERLT
By, o TKBENBRTI LIz s0T, BT
FEUIP 2 Th, KEWIKE 5. Y5 6MNRHK

f, DEMIZEN L L TEERAEVIREH R
¥—oK/), THATLORE, REFTObSRH,
R S LU ARG BELTRESZ LT
5, ThonHRER—BHICED LARLVDTIZT
Bl ~7&OES5RLEDITTH S,
THEMTA =4 MIER IR, 5% TNT 2EH
3SBiCET D, RBMREOIPUFE LTREFLE LR
DOEAOBHZIT A 5 LBV, TOEA TB) 2R

Table 2 Chemical formula and purity

Name Water (%

Purity calc. from

active oxygen (%) Structual formula
Benzoyl peroxid o ot b {_ >-co.0.0.co '
nzoyl peroxide can not be 99.0 — +0.0.C
y applicd. —<:->
CH, 0.0 CHj **
Methy‘!letix%lf'ltse‘,t’()nei ) " 98, 1 \C/ AN C/ 3
roxide solution -
pe ® ) C:HY” N0.07 \C:H,
Lauroyl peroxide " 98.7 | CuHa—C0.0.0.CO—CuHax
CH—N—CH; o
Dinitrosopenta- . _ | _
methylenetetramine 0.5 ON qu C}|{= IT NO
CH:—N-—H:
VA VAN —NO:
Dinitronaphthalen* 0.2 _ '
' \ A/ NO:
~ CHs -
”\ |—NO:
Dinitrotoluene* 0.1 _ I
—NO:

* Samples used were commercial products which cotained many isomers.

** An example of formula is given.
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FRTEW.

3. BReM

Mm% Table 3, 4 1R+, B & Table 5 1257
Fo ARREHZ SN L T b 5Otk 0RIE Rk
DRV HTH D,

BHROREIRMROMEY ¢H 5, HKF0AE,
B, SAEifeh BB RE0ED Y, BRI
LRESTEDLDTL AL +AT TED,
BE0 HERTEEI PR Bord HhTHSM
5, FEBMHEROBRLGTRIZEI>THRBIZS>VWTO
RERRBLELSh DS L3R ELOND. LidL
ZORERITRANICBRAE RO LA TCH I 6K
RBOUEREBIEL THEhRITA G0, BT
TOME, R, B, GRSOHEESTREOR
RO T S Z EIRLTFL LAES TR, Bl
fIci = ORBROfLERIC > TR, B &R
+3Z ks,

Z OIEBEMNEIXTA ORISR, FEBURIENRIZ 3T
ZBBEOHRIZLMBRICHES LoTH S,

BEICHVCTEMME, MENRIILR, B, B/
FBlz ko TEBIhS I L HAMTH 5, ARROR
Iz TLREORRTHS ), Y= b YR & A
FLryFhrFIved=buadT7yy L iio&30%0
BB TR, BB oo /2 (Table
3o —2IIXT =R ¥ —RIKOBBFRNENAE
HiItERENENTHSH, T~ 5 —Ii2 RDX (~
FY=4) & Hhoil KARD I2#E 0T,
PETN, Tet CLRILERERETTHS I,

REPORLEEIZ DV TIHRM L Ty Zeny, WREHI A —
=XV %S boEEOTEA. KL
L= bu k-t fEY THOLOT,  BFEL
Tzo

EEERNIT R RIBMERIICERIZ D L EL DD
ABETH D, ThiZ2WTRMNTSHIcHiE (10
~15°C) THREL - (Table 4) 4, —20°Ciz24 50
Pk, 3XU40°CIc 12050 LERAEL, (AR
AFERHIL TR BB (BFL RDX) 2L0o
7.

WHEHE T 7Y A fRBREHE S = br TS Y LD
ZTh Do Table 4 (24 & 5 IeAiBy» b,
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Table 3 Initiation and propagation at room temperature (10~15°C)

Sample

(8)

| Weight |

Initiator

I Result I

Observation

NaCl

”n

128

118

One detonator
RDX 2¢
”

x (No)

X

Expansion of the tube at the circumference near
the end: 34 mm ¢ (original diameter) to 39 mm ¢
The same as the above, the diameter (38.0mm ¢)
after initiation

i’amlﬁn
Tale

90

75

One detonator
RDX 2g¢
One detonator
RDX 10g

The same as the above, the diameter (36.5 mm ¢)

The half of the tube in length was split into five
flaps of 70 mm length. The ends of the flaps were
connected to the original tube which did not show
any change.

Benzoy] peroxide

n
n
"

144
"

65

"
14
"

n
"

One detonator

"
"
One detonator
RDX 2g
"
"

Methylethylketone-

peroxide 55%

Dimethyl phthalate,

45% (Liquid)
"
"
"
"

"

Lauroyl peroxide

"

M

”

”

"

174
”
n

”
”
65

"

”
n
n

n

One detonator

"
"
One detonator
RDX 2g
”
”

One detonator
RDX 2g

"
"

One detonator

RDX 10g

n

14

Dinitrosopenta-
methlene-
tetramine

"

n

81

n

n

69

One detonator

”
n

One detonator
RDX 2g

X

QOO0 X x¥x
i~
o
\ g

x |

O O xxx

| Expansion of the tube near the end: 34.5mm ¢.

No material was found inside the tube.

The same as the above.

The same as the above.

Expansion of the tube was found at both the ends.
Diameters of them were 40mm ¢ and 38.5 mm ¢.
One flap (length:80 mm) was split from the tube.
Ninety ,percents of the tube in length was widely
opened in a fan shape,

Expansion of the tube near the end: 36.5 mm ¢. No
material {ound inside the tube,

The same as the above
‘I'he same as the above
The same as the above

Three splits (85 mm, 28 mm, 28 mm) were formed
along the expanded tube,
Four flaps (77 mm in length) were generated,
They were connected to the tube whose length
was reduced to 118 mm,

Expansion of the tube near the end: 34 mm ¢ (ori-
ginal) to 37.8 mm ¢. Length of the remained pow-
der column was 88 mm. Rubber stopper remained.
Expansion: 39.5mm ¢. Length of the remained
powder column was 65 mm.

Expansion: 39.5 mm $. Asplit of 20 mm in length
was formed along the tube. Length of the remained
powder column was 65 mm.

Six flaps of 125 mm in length were formed. Fify-two
mm length of the tube remained. No powder was
found.

Six flaps of 100 mm length were fomed. Eighty-one
mm of the tube length remained. No powder was
found.

The same as the above cxcepling the [remained
length of the tube was 86 mm instead of 81 mm.

Expansion of the tube near the end: 34mm ¢
(orignal) to 36.0 mm ¢, powder column of 119
in mm Jength remained.

Expansion: 36.0mm ¢, powder column of 140
mm lengsh remained.

Expansion: 36.0mm ¢, powder column of 125
mm length remained.

Thirteen fragments of 2 g to 99 g weight were re-
covered. The longest fragment was 180 mm in
length.
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Sample

Weight
()

Initiator

| Result I

Observation

Dinitrosopenta-
methylene-
tetramine

n

”

81

69

81

One detonator
RDX 2g

"

”

0]

O

Ten fragments of 3 g to 37 g weight were recovered.
The largest one was 125 mm in length and 40 mm
in width.
Thirteen fragments of 3 g to 37 g were recovered.
The largest one was 170 mm in length and 20 mm
in width.
Twenty-onc fragments of 2 g to 39g were recovered.
The largest one was 170 mm in length and 20 mm
in width,

Dinitronaphthalene

n
1{4
n

"

"

14

”

14

”

71

"
"
72
91

69

84

60

14

"

One detonator

"
”
One detonator
RDX 2g
"

n

"

One detonator
RDX 10g
"

”

O O xxx

@)

o O

Expansion of the tube near the end: 34 mm ¢ (origi-
nal) to 35.0mm ¢, powder column of 58 mm in
length remained. The inner surface of the tube and
the surface of the column end were covered by soot.
The same as the above, powder column: 70 mm
The same as the above, powder column: 73 mm
Expansion:40 mm ¢, powder column: 80 mm. Much
soot was formed. Powder was pushed out 10 mm.
A split of 45 mm in length was formed, expansion:
54 mm ¢

An opening of triangle (50X mm X 50mm X 50mm)
was formed at the end of the tube. Powder column:
60 mm Much soot was formed.

Six fragments of Sg to 75g were recovered. The
tube of 64 mm in length remained. Some powder
remained.

Eighteen fragments of 1 g to 65g was recovered.
These fragments were covered with soot.
Twenty-two fragments of 1g to 118g were re-
covered. These fragments were covered by soot.
Twenty-three fragments of 2g to 119g were re-
covered. These fragments were covered by soot.

Dinitrotoluene

"
”

1/

"

”

100

14

4

n

n

n

One detonator

14
"

One detonator
RDX 2g

”

n

Expansion of the tube near the end: 41 mm ¢,
powder column of 110 mm remained. Much soot
was found inside the tube.

Expansion: 36 mm ¢. Powder column: 130 mm.
Soot was found.

Expansion: 39 mm ¢. Powder column: 110 mm.
Soot was found.

Thity-nine fragments of one g to 2l g were re-
covered. The longest one was 11l mm in length.
The widest one was 25 mm in width.

Sixteen fragments of | g to 85g were recovered.
The longest was180 mm in-length, the widest was
30 mm in width.

Fourteen fragments of 2 g to 86 g were recovered.
The longest was 180 mm in length, the widest was
22 mm in width.

Table 4 Efect of temperature difference (—20°C to 40°C) on initiation and detonation propagation
of lauroyl peroxide and dinitronaphthalene

Sample W(?Sht Initiator Result Observation
Tale (—20°C) 74 | One detonator | X One flap of 61 mm in length connected with the
RDX2g tube whose remained length was 138mm. One split
(30 mm) formed. Talc and a rubber stopper re-
mained.
Tale (—20°C) # | One detonator | X Four flaps of 70mm connected with the tube whose
RDX 10g remained length was 110mm. No talc was found.
Tale ( 40°C) 77 | One detonator | X Expansion of the tube near the end: 39mmg¢
RDX 2¢g

— 232 —
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Sample

Initiator

Result

Observation

Lauroyl peroxide

(—-20°C)
"

"

n
”
n

#  (40°C)
”
”

"
"

”

W&Sht I
60
"

"

"
"
n

"
n
n

n
n

"

One detonator
RDX 2g

"

"

One detonator
RDX 10g

"

n

One detonator
"
n

One detonator
RDX 2g

n

n

X

Expansion:39. 5 mm¢, one split of 28mm, Powder
column of 80 mm remained.

Expansion: 42. Ommg, one split of 18mm in length,
powder column of 90mm in length remained.
Expansion: 43mmg, three split of 15mm in length,
powder column of 90mm in length remained.
Four flaps of 70mm in length and 25mm in width
connected to the tube whose length was 110 mm
in length. No powder was found.

Two flaps of 65mm in length and 30mm in length
connected with the tube whose length was 37mm.
Two fragments were found.

Two long flaps (92 mmXx20 mm) and three short
flaps connceted with the tube whose length was
69 mm. One large fragment was found.
Expansion of the tube near the end: 34.5 mmg.
Powder column of 120 mm in length remained.
Expansion: 35.0mmg, powder column of 130mm
in length remained.

Expansion : 34.0mm¢, poder column of 130mm in
length remained.

A large fan-type opening (50mm X 50 mm X40mm)
was formed. Powder column of 110 mm in length
remained.

Expansion of the tube near the end: 43mmg. One
split of 28 mm in length near the end. Powder
column of 110mm in length remained.

Expansion: 40.5 mm, No split, powder column of
100 mm in length remained.

Dinitronaph-
thalene (—~20°C)
"
"
"
"

n

n  (40°C)
"
"

"

"

n

71
14
"
”

n

n

n
n

4

"

n

One detonator
"
"

One detonator

RDX 2g

n

n

One detonator
”
”

One detonator
RDX 2g

”

n

O x

Expansion: 34. 3mm¢, powder column of 125mm
in length remained.

Expansion: 34. 5mmg, powder column of 130mm
in length remained.

Expansion: 34. 5 mm¢g, powder column remained.
Four flaps. Length of the remained tube was 132
mm. Powder column of 120mm in length remained.
Somewhat sooty. One fragment was found.
Three large flaps. Length of the remained tube
was 131 mm. Powder column of 120mm in length
remained. Sooty.

Two large {laps, length of the remained tube was
128 mm. Powder column of 110mm in length
remained. Two fragments were found. Sooty.
Expansion of the tube near the end: 34.5 mmg,
Powder column remained was 120 mm.
Expansion: 35.0 mm¢. Powder column of 130mm
in length remained.

Expansion: 34.0 mm¢. Powder column of 130mm
in length remained.

Two flaps of 40mm in width and 50mm in Jength
connected to the tube whose length was 150 mm.
Sooty.

Four flaps of 35mm in width and 65mm in length
conncected to the tube whose length was 124mm.
Expansion of the tube near end: 52 mmg. One
split of 32 mm in length. Sooty.
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Table 5 Sumary and Grade

- . - | One No.6 One No.6 detonator | One No.6 deionator

Material detonator + RDX 2¢g + RDX 10g Grade
Benzoyl peroxide 0/3 (2+0)/3 4
Methylethyl ketone peroxide 55%
Dimethl phthalate 45% (qumcig 0/3 (2+0)/3 4
Lauroyl peroxide 0/3 0/3, 073, (1+0)/3 (1+0)/3, (2+0)/3 |6, 6, 4
Dinitrosopenta-
Methylenetetramine 0/3 0+4)/4 3

_ 3+0)/3, (3+0)/4, -

Dinitronaphthalene 0/3, 0/3, 0/3 % % (0+3)/3 4, 4, 4
Dinitrotoluene 0/3 (0+3)/3 3

(No. of case of initiated

Fraction means: and not propagated

No. of propagated case through the
* total length of the tube )

No. of test

Under line means: Tested at —20°C
Overline means: Tested at 40°C
No-line means: Tested at 10°C
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Initiation Test of Some Peroxides and Qthers in Steel Tubes

by Jojiro Mizushima and Yukio Tanaka

Initiation tests of benzoyl peroxide, methylethylketone peroxide, lauroyl peroxid,
dinitrosopentamethylenetetramine, dinitronaphthalene and dinitrotoluene in “1 inch”
steel tubes of 200 mm in length showed that sensititvity and propagation trend of ex
plosion of these unstable substances could readily be estimated by observing defor.
mation or breakage of the tubes. The deformation or breakage of the tubes was
compared with those of the tubes in which inert materials were loaded. The initiators
were (1) a No.6 electric detonator, (2) a No.6 electric detonator and RDX 2g and (3) a
No. 6 electric detonator and RDX 10g. Tables3 and 4 show observation of the tubes,
According to the sensitivity and propagation trend the above six materials were
classified (Table5). These figures are useful information in handling these materials,
especially because of a large quantity of the materials tested. The quantity (100g
ca.) is not so far from the real quantity of daily handling while the quantities in
the friction test and the percussion test are of the order of tens of milligram.

(The Government Chemical Iudustrial Research lustitute,
Hiratsuka. Japan)
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