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Development and Adaptation Test of the Safe Inner-incentive Non-primary Electronic Detonator
DENG Xiao-juan', DAI Peng-ju?>, DONG Jin-long®, LIU Xiao-juan*, WANG Ai’
(1. Shanghai Kuncheng Electronic Technology Co. Ltd., Shanghai, 201100; 2.Guangdong Hongda Civil Explosive Group Co.
Ltd.,Guangzhou,510000; 3.Hunan Xiangke Holding Group Co.Ltd., Changsha, 410000; 4. Jiangxi Xinyu Guotai Special Chemical
Co. Ltd., Xinyu, 338000; 5. Hunan Shenfu Group Xiangnan Explosive Materials Co. Ltd., Yongzhou ,425000 )

Abstract: In view of the safety accidents and environmental pollution caused by industrial detonators, a safe inner-incentive
non-primary electronic detonator ("IID detonator") was developed, and the adaptation test for IID detonator with different ignition
powders were conducted. By using the high explosive as the main charge, and designing excitation component, the efficient and
orderly initiation and detonation transmission process is realized. Through the adaptation test with different ignition powders, and
the comprehensive evaluation of key functions such as initiation ability and delay accuracy, it show that IID detonators can meet
the industry standards when compatible with LTNR and K-K agents,etc. In addition, IIDs detonator structure process is simple,
with the characteristics of safety and environmental protection, as well as a wide range of promotion and application prospects.
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Fig.1 Design principle of IID detonator
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Fig.2  Structure of the IID detonator
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Fig.3  Structure diagram of excitation component
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Tab.1 Initiation reliability verification of the excitation
component bottom coating

T FER RIHRY K AR /%
1 HE RN (M) 50 90
2 WML, TRE 50 92
3 WML, WEATE 50 99
4 WML, AERZE 50 100
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Tab.2 Test results of the different thicknesses of excitation

component bottom coating

e WRIZEEE /mm IR & RIEER
1 0.1 20 1 R
2 0.2 50 AERIE R R
3 0.3 50 AR
4 0.4 50 SRR
5 0.5 50 ATRIE R R
6 0.6 50 AR
7 0.7 20 2 R
8 0.8 20 2 Kt
9 0.9 20 3 kAt
10 1.0 20 5 dap
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Fig.4 A cavity appears in the secondary charge of the
detonator after being subjected to positive shock vibration
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Fig.5 A cavity appears in the secondary charge of the
detonator after being subjected to reverse shock vibration
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Tab.3 Charge parameters of IID detonator
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Fig.6 Photos of blasted-holes in some lead plates
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Tab.4 Test data of delay accuracy for 4 kinds of ignition
matchhead adapted to IID detonators

KR HipErC Rl ks
-20 0.664 0.761
LTNR Wil 0.673 0.777
85 0.654 0.705
-20 1.132 1.463
K-K ik 1.031 1.453
85 1.084 1.477
-20 2.907 16.52
LLDDNP i 2389 17.24
85 2.345 15.66
20 0.651 243
LLG H 0.608 2.29
85 0.499 2.32

4 0L, 1ID HEMSK . BARE. %
PRAEIRIE P A R SE , B E R R, L
FRZ BTN, 7E-20 °CHI 85 °CF A3 45 [ 11
FERPRT RS .

4.3 SRR THREEES N

PR WI9085-2015 MV ESHL FHE THEE
REMNAZR , 43BIH 20 % 4 Flk K Z55005E B A9 TID
T TR E T-20 CCYRVRAAH 85 °CHRIRAEIN 4 h,
BB R RV ZIH TR & RE N, S5 mE AR
B K FIRERR NG . 7E-20 CCAET AL S RN EFL AR
IYATVEREITE 10.5 ~ 12.2 mm, 7E 85 CCAERAIRE SR AR
YEFLEAR M AEITE 11.5 ~ 12.4 mm.

00800000
0000630

(b) 85 CEiR

E7 #BoSREEHIBRELRA
Fig.7 Photos of lead plate detonation holes after high and low
temperature test
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Tab.5 Detonation capability test of LTNR ignitor adapted to IID
detonator after positive and negative direction vibration tests
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