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Influence of Decoupling Coefficient of
Water-coupled Charge on Blasting Effect
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Abstract; In order to study the influence of different decoupling coefficients of water-coupled charge on blasting
effect,a transparent and uniform cylindrical PMMA material with 250 mm in diameter and 200 mm in height was
used as the test specimen. Meanwhile,a DDNP explosive was used to apply blasting load. In the test, the explosive
quantity was fixed at 40 mg. At the same time,a water-coupled charge structure was used,and the decoupling coeffi-
cient was changed with different hole diameter and charge diameter. By comparing the number and distribution of in-
ternal cracks of the specimen and the size of crushing area,the effects of three different decoupling coefficients(1. 4,
2.0,2.67) on blasting effect were analyzed. It is found that appropriately increasing the decoupling coefficient of wa-
ter-coupled charge can increase the number of cracks, make the crack distribution more uniform,increase the fracture
area and reduce the diameter of the broken zone. Besides, there is an optimal decoupling coefficient to achieve the
best blasting effect. Among the three uncoupling coefficients, the optimal decoupling coefficient is 2. 67. In the test,
the transparent and uniform characteristic of PMMA material are used to observe the blasting fracture behavior intui-

tively. The test results are very reliable and generally applicable to brittle materials.
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Table 1 Specification parameters of test piece

2 'iﬁﬁﬂﬁ WAL, HLER, M ER P Pzl
(HAxE) mm mm mm mg
1 250 mm x 200 mm 100 5 1.40 IKFE 40
2 250 mm x 200 mm 100 3 2.00 KEEE 40
250 mm x 200 mm 100 3 2.67 KA 40
%2 PMMA #RIERSHE
Table 2 PMMA material property parameters
<gf§/-3> B MR BRI MP o f‘i“f/ WA BHCHE R/ MPa
1.18 151.00 62.00 2.50 0.40 3000. 00
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Table 3 DDNP explosion characteristic parameters

Density/ (gxem™)  VOD/(mxs™")

CJ Pressure/GPa

A/GPa  B/GPa R, R, o E/GPa

1.00 4500. 00 5.06

524.20 0.769  4.20 1.00 0.30 8.50
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(2) Specimen 2
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Specimen diagram before test
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(1) Specimen 1
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(3) specimen 3
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(a) Test results of specimen 1 (decoupling coefficient 1.4)
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(b) Test results of specimen 2 (decoupling coefficient 2.0)
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(c) Test results of specimen 3 (decoupling coefficient 2.67)
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Fig. 2 Test results
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Fig. 3 Crack of specimen
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Fig. 4 Picture of the top and bottom of the specimen
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Fig. 5 Diameter of fracture zone
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Table 4 Parameters of crack and fracture zone of
specimen after blasting

Bid RBUE BRI

o
WSOARERE gk mmg ffe/mm

1 1.40 3 6 35.39
2 2.00 3 8 35.16
3 2.67 3 9 29.63
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