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Fig.2 Resistance-temperature curve of NTC thermistor
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Fig.3 Experimental circuit diagram

1—SCB initiator, 2—NTC thermistor, 3—voltage probe,

4—current probe 1%, 5—current probe 2%, 6—thermostat
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10_' W Table 1 Experimental results of SCB
08: l 1 T ¢ resistance time  standard energy standard
o ‘ Inte ¢ Pe /Q /s deviation /m) deviation
< 067 %—* 25 L-SCB 1.23 6.61 0.28  1.533  0.164
=~ 044 Iscs 25  L-SCB+NTC 1.02 6.63  0.30 1.487 0.126
02 1 70 L-SCB+NTC 0.95 6.72  0.42 1.421 0.139
o | | 25 S-SCB 1.57 5.55 0.21 0.395 0.034
00 r - 25 SSCB+NTC  1.36 594 0.39  0.388  0.022
oot—_ 70 S-SCB+NTC  1.33 7.18  0.34  0.178  0.032
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Table 2 ¢ Test results

T/°C  type t-test results of time t-test results of energy

25 L-SCB t=0.079<2.101 t=0.256<2.101
L-SCB+NTC no significant difference no significant difference

25 t=0.318<2.101 t=0.385<2.101
L-SCB+NTC o . L .

70 no significant difference no significant difference

25 S-SCB t=1.510<2.101 t=0.089<2.101
S-SCB+NTC no significant difference no significant difference

25 t=4.249>2.101 t=2.711>2.101
S-SCB+NTC L ) L )

70 significant difference  significant difference
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Influence of NTC Thermistors on Electro-explosive Performances of SCB

Ll Yong', LI Kai’, LIU En-liang’, ZHOU Bin'
(1. Nanjing University of Science & Technology, Nanjing 210094, China; 2. The Six Academy of China Aerospace Science & Indusiry Group 41, Hohhot
010010, China)

Abstract: The radio frequency (RF) sensitivity of semiconductor bridge (SCB) initiator can be improved by negative temperature
coefficient (NTC) thermistors and temperature is the key factor for the protection effect. In order to analyze the influence of NTC
thermistors on SCB electro-explosive performances at different environment temperature, constant current (1A) was forced to flow
through igniters for 300 s at room temperature (25 °C)and high temperature (70 °C). Results show that about 59% current of small
size SCB (S-SCB) is shunted by NTC thermistor at 25 °C, and reaching the maximum (63% ) at 70 °C. Furthermore, with capaci-
tor discharge experiment, the electro-explosive performances of the SCB initiators in parallel with NTC thermistors were discussed
at above temperatures. Results indicate that burst time and consumption energy of large-SCB (L-SCB) initiators have no significant
change at two temperature. But, as for S-SCB, burst time grows from 5.94 ps to 7.18 s, and consumption energy reduces from
0.388 mJ to 0.178 mJ when temperature ranges from 25 °C to 70 °C.

Key words: military chemistry and pyrotechnics technology; semiconductor bridge( SCB) ; negative temperature coefficient (NTC)
thermistors; electro-explosive performances; electromagnetic protection
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