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Fig.1 Schematic diagram of the pressing manufacture meth-
od for primer

1—base, 2—medium holder, 3—upper holder, 4—pressing
bar, 5—primer
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Fig.2 Schematic diagram of the structure of primer

1—primer shell, 2—cover, 3—anvil, 4—primer mixture
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Fig.3 Schematic diagram of testing mechanical output char-
acteristics of primer

1—magnetic valve, 2—dropping hammer, 3—guiding rail,
4—firing pin, 5—fixed holder, 6—primer, 7—verification

lead pillar, 8—lead pillar housing, 9—experimental base.
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Fig.4 Firing pin configuration
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Fig.5 Schematic diagram of testing flame output characteris-
tics of primer

1—magnetic valve, 2—dropping hammer, 3—guiding rail,
4—firing pin, 5—fixed holder, 6—primer, 7—plexiglass
tube, 8—experimental base, 9—high-speed cameral
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Fig.6 Schematic diagram of testing ash output characteris-
tics of primer

1—magnetic valve, 2—dropping hammer, 3—guiding rail,
4—firing pin, 5—fixed holder, 6—primer, 7—ash collector,
8—experimental base

2.2.4 ROELRE MW Rt

Fe 181 7 BT 7R 4 R AL Ah Bl a5k KT (LA B
RF0 @6.4 mmx7 mm, 3325 0 H -5 10 R S
K2y HAEZ SO 2550 SRR B R4 RS ) %

Bl 7 MRS i R I

T— LB, 2— R, 3— 4L, 4—ii B, 5— I8 E )3, 6— K,
7—WAT 8RO, 10— 383k 11— S0 A
Fig.7 Schematic diagram of testing comprehensive output
characteristics of primer

1—magnetic valve, 2—dropping hammer, 3—guiding rail,
4—firing pin, 5—fixed holder, 6—primer, 7—steel tube,
8—acceptor, 9—steel cake, 10—fixing, 11—experiment base
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Fig.8 The damage of primers and impact situation of lead

pillars after the impact by firing pins with different diameters
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Table 1

The residue of primers hit by different diameter pins and witness

) . residues after the primers fired
diameter of pin / mm o
(seen in Fig.8)

the witness lead pillars shocked by the

sound when the primers fired

primers fired(seen in Fig.8)

1.0 unbroken. unchanged too weak to hear
1.7 broken regularly a regular and shallow cavity. low
3.0 broken irregularly a sharp and deep hole high
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Fig.9 The flame output situation from the primes hit by firing

pins with different diameters
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Table 2 The ash exported by primers during ignition

ash mass / mg

diameter of pin / mm

Ti+KClO, LA+Ti+KCIO,
1.0 0 320
1.7 645 330
3.0 385 325
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Table 3 The comprehensive output characteristics of primer

during ignition

percussion primer percussion primer

diameter of

(Ti+KClO,) (LA+Ti+KCIO,)
pin / mm

L/ mm o/ mm L/ mm o/ mm
1.0 0 0 34 2.5
1.7 94 2.3 32 1.8
3.0 52 2.7 28 3.2

Note: o is the standard deviation. L is the 50% characteristic ignition

distance.
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Output Characteristics of a Non-primary Explosive Percussion Primer

PENG Jia-bin, WEI Ling, WANG Xue-yan, LIU Shuai, CHANG Xin, ZHANG Hu
(Xi"an Wuhua juneng Blasting Materials Company, Xi'an 710061, China)

Abstract: A kind of non-primary explosive percussion primers were made with the non-primary explosive charge composed of
50% (mass fraction)of 50 nm-sized Ti and 50% (mass fraction) of 5 pm-sized KCIO,. The output characteristics of the non-pri-
mary explosive percussion primer were studied by means of simulation experiment and high-speed photography. The experimen-
tal results show that when a firing pin with diameter of 1.0 mm hits the primer, the reaction form of drug in the primer is slow
combustion. When a firing pin with diameter of 1.7 mm hits the primer, the reaction form of drug in the primer is deflagration.
When a firing pin with diameter of 3.0 mm hits the primer, the reaction form of drug in the primer is explosion. When reacting in
the form of slow combustion, the output flame intensity of the primer is very weak, the hot ash is 0, and the 50% characteristic
ignition distance is 0. When reacting in the form of deflagration, the flame duration of the primer output is about 250 ps, the hot
ash is 12.9 mg, and the 50% characteristic ignition distance is 94 mm. When reacting in the form of explosion, the flame dura-
tion of the primer output is about 50 s, the hot ash is 7.7 mg, and the 50% characteristic ignition distance is 52 mm, whereas
for the primary explosive charge composed of lead azide, 50 nm Ti and 5 pm KCIO, in the same formula series, there is only
one type of reaction form-explosion, the flame duration of the primer output is about 50 ps, the hot ash is 6.5 mg, and the 50%
characteristic ignition distance is 32 mm. When the percussion primers without primary explosive is ignited in the form of defla-
gration, its ignition performance is better than that of the percussion primers with primary explosive in the same formula series.
Key words: primary explosive;percussion primer;diameter of firing pin;flame;ash;50% characteristic ignition distance
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