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1. Small-sized explosion container;
2. Electrical ignition tube; 3. Primary explosive;
4. Output explosive; 5. Detonator capsule;
6. Holder sleeve; 7. Protective medium(PMMA) ;
8. PMMA support; 9. Manganin gauge;
10. To the output of constant-current;
11. To the input of constant-current;

12. To the oscillograph
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Fig. 1 Experimental device sketch of detonator output

detonation pressure measurement

7R B HUR IR Z) 0. 04 mm® YK I7E

p=53.22(AR/R) (0 ~5.907 GPa); p=1.978+435.28(AR/R) (> 5.907 GPa)

—
(5] Q
2 CH20ut Detonator|-§
2 I g
2 in |._ Manual g
% trigger g

8
: £
2 =
g 5
° out Manganin | %
3 . auge |'s
a in gaug =)
2 I 1]
=
’@CHI :
T .

Oscillograph

K2 K RSEAER

Fig. 2 Block diagram of measurement system

1. Constant-current source; 2. Oscillograph;

3. Small-sized explosion container
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Fig. 3 Practicality diagram of measurement system
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Fig.4 Structural sketch of manganin micro-transducer
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Table 1 Experimental plans and results

Group No. Helght of Helght of = GUHMX py/(GPa) py/(Gpay  xperimental
PbN;/(mm)  HMX/(mm) number
1 0.6 2.4 1:4 3. 872 7.492 5
I 1.2 1.8 2:3 5.231 10. 122 5
1 1.5 1.5 1:1 5.280 10. 217 6
v 1.8 1.2 3:2 5.388 10. 426 6
\ 2.4 0.6 4:1 4.425 8. 562 5
M 3.0 0 PE 3.106 6.010 4

Note: p, —Detonation pressure on the surface of manganin gauge; p,—Detonation pressure after revising;

PE—Primary explosive completely.
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OB B S R SRR S B LS  p=23. 649+8. 118h, —2. 463} HA M KRB H 0. 981 ;
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Horp p R R TR 4 i R R W (B GPash, NRETVRZ M E ,mm;h, ) HMX #2555, mm.,

L MAFAE D s, BVRA R E 1.8 mm, M EZS 1. 2 mm B, f R 1K, 10,4 GPa, M
LA I ZemT LA 20, YR MR 20 O 1. 65 mm B, HMX 2625 5 o0 1. 35 mm B, R ) 3k 8 fc K
10. 3 GPa, 5 556 B A T fnd 25 . AEL48L 5 il 22 0 B 2 g 0 A 1

T 100 4 i A 3, 0ot il 28k AT R R PRI 9 L S5 R W AR 25 N 0.3 mm I, ORI R 4
ANRETE AR RS 0. 36 mm B, I A5 s B R R A A 4R SR TR I R 6.3 GPa, IR 6 TR
ISR IE 25 o 2. 64 mm.,

12 12+
A(1.65,10.3) A(1.35, 10.3)
= D(1.8, 10.4) = D(1.2,10.4)
& G(0.4, 6.4) & G(2.6, 6.4)
E K(3.0,6.01) 5 K(0, 6.0)
2 2
& K g
g ' g
R =
2 o ] of
o i . . NP . .
0 ] 2 3 4 5 0 1 2 3 4 5
Height of CMC-Pb(N,), ,/(mm) Height of HMX h,/(mm)
B 5 HEEE p-h B LR Bl6 WMATHE ph, UEIHLHE
Fig. 5 Fitted p-h, curves of micro-detonator Fig. 6 Fitted p-h, curves of micro-detonator
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(b) Fitted p'~h, curves of primary explosive
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(b) Fitted p’~h, curves of primary explosive
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Fig. 7 Influence of primary explosive charge height Influence of primary explosive charge height

on the output detonation pressure on the output detonation pressure
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Fig. 11 Fitted p-h, curves of micro-detonator Fig. 12 Fitted p-h, curves of micro-detonator
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Investigation into Charge Height Ratio of Micro-Detonator
on the OQutput Detonation Pressure
HE Ai-Jun, YAN Nan,FU Shu-Ling, GENG Wan-Jun

(State Key Laboratory of Explosion Science and Technology
School of Mechatronical Engineering ,Beijing Institute
of Technology »Beijing 100081 ,China)

Abstract: In order to accommodate to the needs of micro-explosive train in MEMS fuze, this paper car-
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ried out a specific study about the influence of charge height on the output detonation pressure in
micro-detonator. The charge diameter is 0. 9 mm, total height is 3 mm. The charge ratio of primary ex-
plosive and high explosive was to be changed. The output detonation pressure was measured by man-
ganin piezoresistance method. In the micro-detonator, the critical height of primary explosive PbNj is
0. 36 mm. When the primary explosive PbN; height is 1. 65 mm,the micro-detonator has the maximal
output detonation pressure 10. 3 GPa. When the primary explosive PbN; height is less than or more
than 1. 65 mm,the high explosive HMX height is less than or more than 1. 35 mm.,and the output det-
onation pressure of the micro-detonator is reduced. The range of the primary explosive PbN; and the
high explosive HMX is 0. 69~2. 26.

Key words ; micro-detonator; detonation pressure;critical height;best height ratio; MEMS explosive train
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