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Test Method Study of Electrical Explosion Characteristics and Maximum Non-Fusing
Current Characteristics of Resistive Transducer Elements
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Abstract: According the reliability and safety issues of the resistive transducer elements in initiating explosive devices, a
test method for the electrical explosion characteristics and the maximum non-fusing current characteristics of resistive transducer
elements has been proposed, and the relative tests for bridge film transducer and bridge strip transducer were carried out by the
test method. The test results show that the bridge film transducer has a minimum burst voltage of 20 V and a minimum burst
current of 1.5 A; the bridge strip transducer has a minimum burst voltage of 22 V and a minimum burst current of 2.0 A. The
maximum non-fusing current for the bridge film transducer is 1.6 A, and after undergoing a 5 minute non-fusing current test at 1.7
A to 1.9 A, the transducer resistance is significantly decreased ; while the bridge strip transducer has a maximum non-fusing
current of 1.2 A, and no significant resistance decrease is observed under the same conditions.
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Fig.1 Block diagram of minimum burst voltage test
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Fig.2 Block diagram of minimum burst current test
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Fig3 Block diagram of maximum non-fusing current test
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Tab.l Minimum burst voltage test data of bridge film transducer

s WEH T Ui D At AU REE
TOoMHQ  WEV VA s IV HIBHQ
1 1.07 22 1995 1807 8932 1217
2 0.99 21 1883 1772 9433 1149
3 1.09 20 1840 1604 1071 1122
4 1.06 19 AR 0.98
5 1.09 18 AR 0.96
6 1.04 17 AR 0.97
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Tab.2 Minimum burst voltage test data of bridge strip transducer

7o Ry T Unax Inax At AU RBEH
2 HFQ RV /V /A /ms  /V BH/Q
1 1.09 24 2046 1877 4.85 10.15 ®
2 0.99 23 1953 17.92 511  9.69 ®
3 0.99 22 1862 17.06 632 9.3 ®
4 1.07 21 AR 0.95
5 1.06 20 AR 0.97
6 1.05 19 AR 0.97
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Fig.5 U-I-R (t) curve of minimum burst voltage test
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Fig.6 Initiation process of bridge during burst voltage test
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Fig.7 Electrical explosion curve of minimum burst current
test
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Tab.3 Minimum burst current test data of bridge film
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Tab.5 Maximum non-fusing current test data of bridge film

transducer
B R e U At e
5 HFHQ /A 1A% /ms HRH/Q
1 0.99 1.7 1.68 28.32 ©
2 1.03 1.6 1.65 30.21 ©
3 1.05 1.5 1.58 33.07 ©
4 1.08 1.4 AR 1.05
5 1.07 13 liZNos 1.04
6 1.02 12 WAt 1.00
F4 kgt R/ NEA RN EE
Tab.4 Minimum burst current test data of bridge strip
transducer
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1 1.07 22 235 14.21 o
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5 1.02 1.8 AR 0.99
6 1.03 1.7 WA 1.01
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Fig.8 Photographs of transducer during 50 ms pulse constant
current burst test

transducer
5 YRR Q TN /A Al /s X5 HLBE/ Q
1 0.92 2.0 162 0
2 1.03 1.9 300 0.39
3 0.99 1.8 300 0.51
4 0.97 1.7 300 0.45
5 0.98 1.6 300 1.02
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Tab.6 Maximum non-fusing current test data of bridge strip

transducer
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1 0.99 2.0 2 0
2 0.95 1.5 5 0
3 0.96 1.3 203 0
4 0.91 1.2 300 0.93
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Fig9 Photographs of transducer during non-fusing current test
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