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Study on Blasting Synchronization of Liquid CO, Cardox Blasters
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[ABSTRACT] Normally a group of cardox blasters will be detonated simultaneously during onsite operation to enhance

the blasting effect. In fact, the blasting synchronization can not be well controlled which may affect the blasting effect. In
this paper, a new method was proposed to improve the blasting synchronization by the direct paste of detonator on the rup-
ture disk. Pressure values for the whole process of blasting were collected by comparison test. Testing data analysis disclo-
ses that for cardox blaster with detonator and rupture disk separated at each of its ends, it takes about 30-60 ms to accom-
plish the ignition of detonator and pressure passing through the liquid CO, to blow up the rupture disk. Whereas for the new
design, it needs less than 20 ms. Superior blasting synchronization could be obtained after optimization. In addition, in-

creasing the outlet area by 20% while other conditions remain unchanged can effectively bring in 10% improvement in total

impulse value which will enhance the blasting effect.
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Fig.1 Conventional charging structure diagram

of liquid CO, cardox blaster
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Fig.2 Optimized structure diagram of

liquid CO, cardox blaster

FHIRL Bk R RS TR 1 VAL ) 32 M) e L
e, PRAE I W (E A 8 , 1 BT 77 A4 1R
IR — O b B 5 o], B A MR B2 58 42— 2L
A o RO AR L, N R TR B S =R
WA A FRAEAT MO, X T B mAOR , Z Rk
SRAE RO PR P [0 20 3 ) P P 5 ek T 20 )
WCR BT

2 REHEST

2.1 ENBTRME
HH B2 e )AL A AR 1 1 T iR ih S e ik I
9N 3 ABEL
1) MK E AR B (ME5—EF5)
)W BB FE T E5EET)
3) ST G A B ([T A E) .
A Ze an I3 TR 7 U IR 4 R )
MEE , WA CO, Stk R J7 L FHRIRTTE] 05, R 5 ~
7 ms, B, FEIZ AT 22 SR BRI 1) B 1] 22 /)N
T gy, BVRTACH R AL T
2.2 SEERENER L HAEWNERT EMR
H P13 TT 0, 55 1 B B sl ] o 5 B ) b ] e
T ELE BI85 K, 33X — B[] B s ik ) 4 3ok e e 4



<62 - BBk 2% M %47 %3 M
s 1 22.3384
40 A E ON /W,,vv—
So1bEk Jiali- i
- 20320 20330 20340 20350  20.360
% 0 t/s
= \ A 4 5
20 Me 8 S HE5%HA %’ (2) 120.3370
-40 R-21 ek VR A
4 1
20.320 20330 20340 20.350  20.360
15.120 15.140 15.160 15.180 15.200 15.220 Js
tls
(a)5B14H
N =} >
El 3 eI o 507 174648
Fig.3 Pressure-time history curve E 0 ‘
S LMK

BIRIRG , 2 WS CO, ¥k 15358 2 B g A A7
B RN T IHBRE AT E R, o] 22l =40 H
TG PLAb)E e 25 4540 R A B
TEB R b SR R S BT BB bR A, e U
W R, R 4 Fios

K4 SEERTEEA L

Fig.4 Detonator pasted directly on the rupture disk
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Fig.5 Pressure-time history curve comparison
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Fig.7 Blasting effect after changing the diameter

of cardox blaster
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Fig.9 Statistical method diagram of pressure impulse
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