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Fig. 1 Sample assembly for the small gap test
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Table 1 Results of the small gap test for 1 g powdery substances
Net length of swing in mm

Substance gap in mm Shock
1 2 3 4 5 6 7 8 10 20 40 42 44 50 60 sensitivity
PETN 54* 55% 63* 1 2 High
RDX 54%  56% 74 -1 0 High
Tetryl 42* 38*54 0 High
Picric acid 59*% 49* 0 Not high
TNT 31* 0 0 Not high
Pentlite 50/50 56* 50* 0 0 High
5B Carlit 51* 47* 0 Not high
5BS Carlit %* 5 0 Not high
BPO dry 6* @ 0 1 1*% ek Jax Gk Very high
BPO 909% with water 15% 0 Not high
NH, ClO, +C 53* 0 0 0 Not high
KClO,; +C 2 2 Not high
KNO; + Al 19* 16* 0 0 High
KCIO; +Al+S 38* 32¢ 23¢ 29« 5 2 0 Very high
KCIO; + Al+Ti 36* 36* 28*33* 20« 3 5 2 3 Veryhigh
PETN (0.5g) 24* 0 High
PETN (2.0g) 94* -1 High

* : The substance exploded completely.
*x. A smoke from decomposition products was observed.
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Table 2 Classification of shock sensitivity for explosive substances

by the small gap test

Sensitivity Class Sensitivity Criteria
1—1 Very high More sensitive than PETN
1—2 High Not more sensitive than PETN
and more sensitive than TNT
1—-3 Not high Not more sensitive than TNT

o (High) &% 5 ¢ o (Nothigh), & Um
Y=t X o8B Lo (Sensitive) &
25 vy o (Insensitive) Icfit6ohTwWS, P
ETN X 9 pli@ @%b TNT & o BB 2RIz
DY OREREL-TRIBRbATEY, —AICHB
fLLTHALEATWS, LT, TNT X0
BCHIMMBTHEINL L >NR\ULDTHS S,
ARREILL > TIORBLIRTHS, ZITR
Table2 M & 5 B ERM L -, Not high (9%
NEHRIMBY IORLAEEBARREDTAL
TEDTOBRELRLTHONHETIZENFTAEL Y,
4.2 EiEHBIRDBADIEK

KL QB TIREEREOBEFAL ( TN
T, H&02&Hh—V s b)<(29 B BHr—Y
P)<AL 54 F< (RDX, 5 Y 1) <PETNOIH
[ /Y 48

4.3 EMLATRSIS L UTIIRHRR

KB -BETRBERRERT =9 4 +HRIBEK
BIUABRI YO L+TAL I LNEEATL R0
DRAMVBMEINBEET LI, BERR7T €=
LIRS Y oL, BHEREEH Y Y4, BilENY Y
LEHARD LR LIRS L 2B — RS MR
PEERSRIEMTHY, 7TAIi=0L3FNR F5
v, RE (FERE) LS EMMT VYL LIRS

SRR RLEBALERSELER STRHTHET,
MY tRE8T5 L, BRIEN—FIRITRIERLL
BEATEIEAIIREE Y U o A<BEERY Y Y L
WREH Y 2 L <BHEEBH Y v LOFICHRBEMN
B d, —F, TIRGIIHROR<F 7 o HR<EE
HOR< T I = AREOGUBENB 52 &
Kbnsd,

4.4 BRERL VA ILEXRBRONSE

BEME <> 74 n (BPO) BEROWHKERR LY
SRMBLLTRLATYVS, KARROFKR TIAR
FR-THBBRERS IS FEESTHA, L
L., LNBERTEBHMIEZ SL2v 18R
BN EELRVD DR NRERZ+T, Zhixy
BRERGHOENRREBRICBILNGTE &L »T
HHTES, ZONRREIMBRICERT S AEEN
HENTRBICHIVBBETHILERRIRINL,
10% MK & &te BPO 2642 BPO 12 <% & BRHE
RETFLA, £LT, KOSREMT L WICBENE
TLTWL ZEFAERBRRRTA 2 H AT
519, —%, BPO O{EIBEIIAKS 20% DeEH IR T
ENULEDOASRHD EEBL B babh
T3, BPO iz 2WTiRAKRFRAE 2480 L il
TIHEMCHR L LD DRSS,

4.5 REROME

Table3 Comparison of 4 sensitivity tests

Small gap Gap Drop hammer Friction
Substance

test (mm]}® test {mm)® test (m)® test (kg)®’
PETN 7 13.6 0.13 8
RDX 5 11.2 0.28 24
Tetryl 5 11.9 0.37
Pentlite 50/50 4 12.5
BPO dry 4 24
Picric acid 3 0.73
TNT 2 7.9 1.48 36

a) This work
b) Reference 8)
c) Reference 9)
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Fig. 2 Plots of results of small gap test vs. those of 3 other sensitivity tests
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Performance and Application of the Mk 11l Ballistic Mortar Test (XI)
—The Small Gap Test Using the Mk Il Ballistic Mortar—

by Takehiro MATSUNAGA*, Kotaro MURANAGA*, Mamoru ITO*,
Masamitsu TAMURA*, Isamu KURAMOCHI** and Tadao YOSHIDA

A new method to evaluate the shock sensitivity of relatively high sensitive materials
has been established as an application of the Mk M ballistic mortar. In
this method, to obtain different strengths of shock initiation which are weaker than
that of a no. 0 detonator (DDNP 0. 2g), we used different sheets of polyethylene be-
tween the material and a no.0 detonator. This new method proved to be useful
to obtain easily and quantitatively the shock sensitivities of high explosives, or-
ganic peroxides and oxidizer-fuel mixtures which are highly sensitive to shock
initiation. Moreover, we can say that these data on the shock sensitivity have good
correlation with the data by the US gap, the drop hammer and the BAM friction tests.

(* Department of Reaction Chemistry, Faculty of Engineering,
The University of Tokyo, 7—3—1 Hongo, Bunkyo-ku, Tokyo 113
**Hodogaya Factory, The Japan Carlit Co., Ltd.,
1625 Bukko-cho, Hodogaya-ku, Yokohama-shi, 240
= Kuramochi Scientific Instruments Co., Ltd.,
2—3—4 lkenohata, Taito~-ku, Tokyo 110)
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