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Fig. 1 Diagram of the ramp current method
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Fig.2 Diagram of the constant current method
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Fig.3 Curves of ramp current method for sensitive initiating device
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Table 1 Testing results of up-and-down method

and ramp current method for sensitive initiating device

up-and-down ramp current

content method method
the number of samples 37 46
function samples 18 0
no-fire samples 19 0
average firing current 272.22 mA 254.28 mA
the standard deviation 6.06 8.95
99.99% percent firing current
at 90%  confidence 294.76 mA 298.43 mA
maximum no-fire current 24969 mA 202. 65 mA

at 90% confidence
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Table 2 Testing results of up-and-down method

and ramp current method for insensitive initiating device

up-and-down ramp current no-fire samples by
content )

method method up-and-down method
the number of samples 25 13 13
function samples 12 13 13
no-fire samples 13 0 0
average firing current 1.813 A 1.74 A 1.812 A
the standard deviation 0.02349 0.0216 0.0311
99.99% firing current
al 90% confidence 1.886 A 1.867 A 1.995 A
maximum no-fire current 1.740 A 1613 A 1.629 A

at 90% confidence
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Fig.4 Curves of ramp current method for insensitive initiating device
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Table 3 Testing results of ramp current method for

insensitive initiating device under different charging conditions

ramp current charging conditions and testing results / A

/A +s™! 98 MPa | 196 MPa | 490 MPa | 784 MPa | 980 MPa | 1176 MPa

0.3 1.56 1.5411.62 1.64|2.15 1.94|1.96 1.97|1.78 1.85|2.16 1.98
1 1.66 1.58|1.60 1.6411.78 1.78(2.02 1.89|1.78 1.85[1.96 1.90
2 1.68 1.72/1.61 1.59|1.81 1.78|1.84 1.87|1.78 1.78|1.89 1.89
5 1.75 1.7011.70 1.58|1.95 1.92|1.67 2.00|1.88 1.85|1.96 1.87
15 1.84 1.84|1.85 1.80(2.04 2.08|2.20 2.14|1.94 2.16(2.10 2.16

MR 45 Bk F |, TR 25 15 1 He e /N, % K s
A, 7E 400 MPa LUJG , & KRG A B4k, 18

KA T2 E T 5EEMT RIS F
JELDA AR AT RE HH IR X TR 24 T T3 /N OO, A3l 25 R
T S I SR A R RE T A (W H 2% Al e 25 1R RE
HHE IS URKMIES A s TR T
S5 b R A9 1k R L W /N T AR B T R Y
i, AT 120%™ il AN B AT R

2y AR B A i R A 0 3 e T
I B 5 KRR 6 T — 4™ il A S B PR RE AR AR AL AL
A LIRS Dy S 30 % il AR A7 i 0 53 i 2R X L
FTE 7 ah A TCEAL

5 & #

MLLE S8 R DUE 3 285 2 58 20l R K D
A R KO BE RIS H A 2R o A 3 2 ROk R AT U
BRI LU0 DA E0E o i 5L KR A J2
—AFE L, D0 v s O T R T R T vk D
1 O W o S 7 N i R A o W L S A
oK, I RTIN HE 22 S A A, AR SO TR 1 3 TP R K
P AT S A R B I, A R KR
P THRETR 1 99. 99% W5 B (90% B A5 ) 1 & K H
Ui, FHE A 2 B AR B R R R B S — 1
Ji A T, ] F T A A R g, U HGE T AR
J& 7 A TR RE HE R
XoF 3 B A F T, R Sh AR ) A AL
A A B B Y IR A R T 8 i R R
I FE , 1 I 28 TF RCAR , 32 e Il R PA Bl {5 2 o
H FASRER J2 A2 /NMEA D0 F 15 o) B Al e,
BERFZTTVEAETT I L 3 A6 20 28 5 O A 36 Ik N i —
e .
SE
(1] 2 BEG, SN KLMER5MKEoARIM]. Jbar: b
HUR TR kL ,1998.
[2] GIB377 - 87. J&BEIX % T Bk [S].
[3] WJ1975 —90. I s B2 19 B ik [ S ]
[4] GIB/Z 377A -94. [ R4 MG T Hik[S].
(5] AER, skIRE, . MEL50E W SRl S0 oe (], & hest
%k ,2004 (JEF)) ; 548 - 550.
HUA Cheng, ZHANG Sheng-guo, TANG Ye-peng. Study on the eval-

uation of explosive reliability[ J]. Chinese Journal of Energetic Materi-

als (Hanneng Cailiao) , 2004 ( Supplement) : 548 - 550.

—
[=)}
[

Dreitzler, David R ( Huntsville, AL), Moore, et al. Ramp current
apparatus and method of sensitivity testing[ P]. USP535324. Decem-
ber,23, 1974.

—
-
s

G L O'Barr. The dynamic ramp test[ A]. 10th International Explosive
and Propellant Seminar[ C],USA. 1979.



03
o>
or

204

B ¥4 %

[8] G L O'Barr. All-fire/no-fire determinations for electric using the dy-
namic ramp method[ A]. 11th International Explosive and Propellant
Seminar[ C],USA. 1981.

(9] EAE, B, E . TR R KRR B Bl 45 Ak i B
ARWFFE[T]. &Rk L, 2004 (35 F)) . 434 - 437,

BAI Ying-wei, JIANG Zhuang-de, CHU En-yi. Ramp current method

of sensitivity testing for electrical initiating explosive system [ J].

Chinese Journal of Energetic Materials ( Hanneng Cailiao ), 2004
(Supplement) : 434 —437.

[10] & ae. AN LM T IM]. ERIM T ZE R 2
WF5E iF, 1988.

[11]) FERAiE. &4 BETO B B st A RN [S]. OB 8/04/
91, SEIL T BAH KL BRSO 4 [ ZE T L bR i A
POARZE 5125 ,1998.

I% fAr AL

Study on Ramp Current Method and Up-and-down Method

for Sensitivity Testing of Initiating Device

BAI Ying-wei'*? |

JIANG Zhuang-de'*, ZHAO Yu-long'?,

CHU En-yi®

(1. State Key Lab for Manufacturing Systems Engineering, Xi'an JiaoTong University, Xi'an 710049, China;

2. Institute of Precision Engineering, Xi'an JiaoTong University, Xi'an 710049, China;

3. State Key Lab of Applied Physics-Chemistry Research, Shaanxi Applied Physics-Chemistry Institute, Xi'an 710061, China)

Abstract. By comparing the advantage and disadvantage of ramp current with other methods, ramp current method and up-and-down

method are used to test sensitivity of bridge-wire Electrical Initiating Device. As the ramp current method can get the critical sensi-

tivity of Electrical Initiating Device, the testing samples are designed under different charging conditions to study the relationship be-

tween charging pressure and sensitivity. The testing results show that the ramp current method can meet the sensitivity testing pur-

pose. It can be used to detect disfigurement and difference of the Electrical Initiating Device. It can be used to evaluate the system’

s fire characteristic during designing stage. Because each sample testing result can be used,fewer samples are needed in ramp cur-

rent method.

Key words: explosion mechanics; dynamic ramp method; up-and-down method; sensitivity test; electrical initiating explosive sys-

tem

;us!es‘es!és:es&s:eslz%

S EH - EH - mEk

R R S S S

B KT 2007 ECHEHFARRBIEB)NAERESE

HHAZRATH B XKAAMRATHIARE,ZEER S
REAOR AR F MK E o A KB R R AT B BT 6y 2, R

TRAR SN M, ZEH

e I S T T 1 I o

B AR MR, AT T 2007 F A LA B RS AR T XL XEH)
EHAREE: BRGRAE)BHENGRT i TZHAR 2 2FEEE NI R L, s

ERFAAFOLA RAANNZEAREXET 0. KT BEH
B 4 Bt (HEDM, #n GAP (CL20) 4 # | \ L H# R K F R @ H A & B R A

AR IR F R WA F AR X
WAMEERRER, RFFEAHH

KA G Fmk e ME R LT HRES
B E A R

RFRWXLHE”



