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Fig.1 Structural sketch of H type manganin gauge
1—to pulse constant-current power, 2 ,5—wire,

3—pressure position, 4—sensing position, 6—to oscillograph
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Fig.2 Assembly structural sketch of manganin
gauge and detonator
1—to oscillograph, 2,3—to pulse constant-current output,
4—manganin gauge, 5—detonator, 6—PMMA sleeve,
7—protective medium, 8—PMMA support,

9—explosion proof bomb

HEEEEA ISR T . et B E
— SR BE BRI 5T, LA S oA R B A B A A

o | VW el B, AT AN B 5 0 R LG
T ARIREE T Iy E A VLR AR R, A2 A PR
Ao AR S B PR 1 1 4 Zx A kL, I B wp i BT
S RTIKELGAR I , 3 FE AT a2 ik Y A AN R A o s
YRS B G , A B H 0 (B S 4 SE BRI Ol o R,
PRIPN BT 1T A PLBEES 7 i Mylar |, 7K RSk 4%
TAPLBEEE,

AR AR LB AN NI IR TE A M 7 A S e fg 1R
R I IEHERR AR AR 5 WA 5T ] ) 25 OB AR IR
TR 43 v 5 T A8 N R A Lo R T
2.3 NERGRE

A S I (R A R R RS
TDS7104 2427 #is \MH4AD g2y 38 [\] 25 ik o g 5 H
UG ) A SRt R ME 2R A A A

5t 22 298 2 5000 3 BB H2 52 e AR A S 1555 P G
s M B XA R RRUE S (RS
W22 4E) EFHRTHTZY 10 ~ 50 ns, i 5 TDS7104
TN AR 2 250 MHz SRAEHAEN 2.5 GS/s, idsk K
£ 25 kbits, MHAD [l i1 3 05 i 1 18 30 1) 7T 3 fik
FEIL B 30 ~500 s, /NEUBRIERZSBTAT 16 4~
et — U vl AR i 255, M 2k
K1 ~2 mfy 50 Q [F)5l e 45, ] [5) B s 2 X 56 8 0
iR, M RGEHERWE 3 FiR.,

1

: detonator| Pomb I
1

| {
|

I

1

1

|
|
|
manganium gauge I
|
d

{ trigger input | fouise transformer
CC output

trigger input
H2 {

CC output

synchronous switch turn on .
oscillograph

K3 I RGHER

Flg.3 Block diagram of measure system

H TR R A A AR R 2 R 500 s fik i
Vi S A TELIAL , PRUHOG TV P I TR R 0 7 48, T 25 1
B R SR R S 45 G e s i Y [ 25
PEIRNE , — s ZEON AR R IR B8 SiE — 1 R B 1)
i 1 3 3k A% R I 20 W SRy BT A T RO (R T
2 ps) Al AAE 5o VERETEIR 2 TR 8 0 il
T—0.6 mm x0.6 mm["f# 3 A— @0.3 mm &
L LI BB SR IEL , 2 i R B o) AR R
TEECEIKS R 2 S0, S5 5ok A
SRR O 2 R



55 4

P AR i e B 0 AR A e e A T R S B 259

3 BEEWUHENRENE

3.1 fERELERYH RSB

T AE TR FL M AN TR A5 R IO, 1 5k
XN AE S PIERI S IR — b . 2 TCEh 2 IRAE
JHIRE 5 ) e s i L PO ML R SRR P 4 s, R
S AR IR A ok o e R o A R ShAS R AR
LR IR @y SR 4 &) A = ) [ R o s S R (YA
R Ehh s 5 20 5,

05

voltage / V

0.0

5974 s 35.342 us
1 1

1
0 10 20 30 40
t/us

B4 Joohf sl LA i 5 14 JEas i Hh iy JL R e
Fig.4 Typical output waveform of manganin gauge
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Fig.5 Typical waveform of manganin gauge joined

with electric detonator No. 1 output
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Fig.6 Typical output waveform of manganin gauge with different protective media joined by detonator output

a,c,e—full waveform,
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Fig.7 Typical waveform of concave bottom detonator output

a—full waveform, b—time axial zoom in waveform
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Fig.8 Comparison of typical waveforms between the detonator
outputs with and without bottom capsule
a—detonator without bottom capsule,

b—detonator with bottom capsule
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a—full waveform, b—time axial zoom in waveform
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Analysis on the Waveforms of Detonator Output
Measured with Manganin Piezoresistance Method

YAN Nan, HAN Xiu-feng, CAIl Rui-jiao

(State Key Laboratory of Prevention and Control of Explosion Disasters,
Beijing Institute of Technology, Beijing 100081, China)

Abstract; Accurate acquisition of dynamic pressure waveform for detonator output is the basic guarantee
to well and truly estimate detonator output power. Based on the analysis for the output pressure waveforms
of detonator-type detonation elements by means of manganin piezoresistance, the influences of different
factors,such as sensor protective media, detonator bottom capsule shapes and fragments, on the output
waveforms are explained. The investigations showed that a right full detonator output pressure waveform
should consist of a steep pressure rise front and a tensile signal after the front. The period of a rise front
is 10 ns. When a thinner Mylar film is used as protective medium,the pressure rise front will quickly fall
to zero before reaching its peak. The protective medium using 1 mm thick PMMA film is better than that
of 0.1 mm Mylar film. The pressure rise fronts of concave bottom and no bottom capsule detonators are
much less steep than that of flat bottom detonator and there is a persistent period of pressure flat after their
peaks. Besides,the possible bad effects from experimental system on the pressure waveform are also dis-
cussed.

Key words: explosion mechanics; detonator; manganin piezoresistance; shock wave; pressure measure



