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Table 1 Results of the MkIll ballistic mortar test of tetrazole —oxidizer compositions Oxygen balance= 0 %

Weight ratio Net —swing length (zmm)

Sample (Wt.o) | Appearance Fuse head | No.0 det. | No.Gdet. | Il;lg%ggt& g TN&")&"O
BHT-K/KNO, 51.5/48.5 | Powder 77 73 85 8l 63
BHT-K/KCIO, 55.3/44.7 | Powder 96 125 106 m 78
BHT-Mn.2H:0/KNO, | 58.4/41.6 | Powder 0 0 40 73 29
BHT-Mn.2H/O/KCIO, | 62.1/37.9 Powder 0 10 91 107 67
BHT/KNO, 40.6/59.4 | Powder 125 136 119 115 88
BHT/KCIO, 44.3/55.7 | Powder 172 160 139 139 102
TCA/KNO, 56.6/43. 4 Powder 7 8 21 65 15
TCA/KCIO, 60.3/39.7 | Powder 53 63 7 88 58
HAT/KNO; 37.5/62.5 | Powder 0 7 105 113 77
HAT/KCIO, 41.2/58.8 Powder 0 163 149 138 110
TAGN/KNO, 54.2/45.8 Powder 0 163 144 132 106
TAGN/KCIO, 58.0/42.0 Powder 0 175 164 148 121
BHT-K/KNO, 51.5/48.5 Pellet - 10 56 62 41
BHT-K/KCIO: 55.3/44.7 Pellet - 100 81 90 60
TCA/KNO, 56.6/43.4 Pellet - 0 2 7 1
TCA/KCIO, 60.3/39.7 Pellet - 18 42 36 31
HAT/KNO, 37.5/62.5 Pellet - 0 2 34 1
HAT/KCIO, 41.2/58.8 Pellet - 0 68 82 50
TAGN/KNO; 54.2/45.8 Pellet - 0 19 126 14
TAGN/KCI0, 58.0/42.0 Pellet - 141 163 161 120
Black powder - Powder 32 13 48 69 35
Black powder - Grain 85 86 75 17 55
AS-82 - Powder 0 6 63 72 46
AS-82 - Pellet 0 0 23 38 17
TNT - Powder - - 136 - 100
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Fig. 1 Plots of net-swing and Pmax and (dP/dt)max against oxygen balance in the
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Table 2 Effect of particle size of BHT-K and KNO; on net-swing

of BHT-K/KNO, composition with No.6 detonator
Weight ratio(Wt.%): 51.5/48.5 (oxygen balance=0)

Granular}tlz ghl)BHPK Gramxla(:‘tgs gf) KNO, Appearance Net-s»(vr:‘nmg)length
100~200 100~200 Powder 7
200~300 200~300 Powder 74

>300 >300 Powder 67
100~200 100~-200 Pellet 50
200~300 200~300 Pellet 71

>300 >300 Pellet 55
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Safety assessment of tetrazole-oxidizer compositions using Mk ballistic
mortar test

by Toshio MATSUZAWA?*, Yoshiaki KANEKO**, Kouya ICHIKAWA***
Hirokazu TSUKAMOTO***, Jian Zhou WU***, Mamoru ITOH***
Mitsuru ARAI*** and Masamitsu TAMURA***

The MkII ballistic mortar test was applied to evaluate the energy hazards of the

tetrazole-oxidizer compositions as gas-generating agents for airbag systems.
Astheresults, BHT-K, BHT and TAGN-oxidizers compositins can have No. 0 cap sen-

sitivity. Except for the TAGN/KCIO, composition, the cap sensitivity of pellet was less
than that of powder, and also the net-swing value of pellet was smaller than that of powder. In
case of BHT-K and BHT-oxidizers and TCA/KCIO, compositions, the net-swing values
with fuse heads were almost the same as that with No.0 cap. The maximum net-swing
value was obtained near the stoichiometric ratio in case of BHT-K/KNO; compositon. The
deflagration properties caused by ignition in the small deflagration test were influenced by
particle size of tetrazoles and oxidizers, however, the net-swing values obtained by initia-
tion in the Mk ballistic mortar test were not influenced by particle size.
(*Explosives & Catalysts Division, Nippon Kayaku Co., Ltd.,1—2—1
Marunouchi, Chiyoda—ku, Tokyo 100, Japan
**Asa Branch, Kayatech Co., Ltd., Sanyo—cho, Asa—gun, Yamaguchi 757,
Japan
***Department of Chemical System Engineering, Faculty of Engineering, The
University of Tokyo, 7—3—1 Hongo, Bunkyo—ku, Tokyo 113, Japan)
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