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Fig. 1 Constructional schematic diagram of igniter tube
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Fig. 2 Pressure distribution in axial of the igniter tube Fig. 3 Pressure distribution in axial of the igniter tube
with the hole diameter of 1.5 mm at different times with the hole diameter of 1. 8 mm at different times
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Fig. 4 Pressure distribution in axial of the igniter tube Fig. 5 p-t contrast curves of different hole size

with the hole diameter of 2. 0 mm at different times at the position of 16. 7D
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Fig. 7 Pressure distribution in axial of the igniter tube
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Fig. 6 Pressure distribution in axial of the igniter tube

with first hole height of 15 mm at different times with first hole height of 22 mm at different times

t/ms

Bl 8 EAL B 32 mm B AR [R] B %)
RS 7 0 K A ) 43 A

Fig. 8 Pressure distribution in axial of the igniter tube

with first hole height of 32 mm at different times
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Fig. 10 Pressure distribution in axial of the igniter Fig. 11 Pressure distribution in axial of the igniter
tube of 10 holes in a row at different times tube of 8 holes in a row at different times
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Fig. 12 Pressure distribution in axial of the igniter Fig. 13 p-t contrast curves of different hole count
tube of 6 holes in a row at different times at the position of 16. 7D
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Fig. 14 Pressure distribution in axial of the igniter tube Fig. 15 Pressure distribution in axial of the igniter tube
with charge density of 1036 kg/m® at different times with charge density of 924 kg/m?® at different times
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Fig. 16 Pressure distribution in axial of the igniter tube Fig. 17 p-t contrast curves of different hole count
with charge density of 840 kg/m® at different times at the position of 16. 7D
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Factors affecting the ignition of a large length-to-diameter ratio
igniter tube filled with consolidated charge”

Wang Shan-shan', Wang Hao”, Zhang Bo-zi*, Tao Ru-yi*
(1. China Ship Development and Design Center » Wuhan 430064, Hubei, China;
2. School of Energy and Power Engineering , Nanjing University of Science and Technology »
Nanjing 210094, Jiangsu, China)

Abstract: The main factors which influence ignition performance of igniter tube with large ratio of
length to diameter and consolidated charge were compared by simulation with the calculation pro-
gram, and the ignition performance was analyzed in different construction parameters and charge con-
ditions. The influence law is summarized on construction parameters and charge conditions of igniter
tube by analysis of the results. The diameter of fire hole, the height of the first hole, the hole area in
unit length and charge density evidently effect on the ignition pressure and ignition characteristics.
The diameter of fire hole, the height of the first hole, the hole area in unit length are the primary in-
fluencing factors of decompressing velocity after the diaphragm breaking, and the charge density
effects on the permeability of charge bed and free movement of flame propagation. All of four factors
evidently effect on the safety, the transient characteristics and the conformance of ignition.

Key words: mechanics of explosion; ignition; comparative simulation; igniter tube; two-phase flow;

interior ballistics
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