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Fig. 1 Diagram of caustics imaging principle of the crack tip
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Fig. 3 Diagram of mirror transplantation Fig. 4 Explosive loading frame
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Tab.1 Wave velocity and mechanical parameters of Artificial stone and PVC

) P-wave S-wave elastic Poisson Shear Optical
density ) ] )
Specimen leg/m®) velocity velocity modulus ratio modulus sonstant
m B E
orie C(m/9) | Clm/s) |E(GN/m" o Go(GN/m®) | o(m? /GN)
Ni& A 2322 3410 1800 19. 66 0. 307 75.23 0. 031
PVC 1380 2750 1250 5.907 0.37 2.156 0.125
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Fig.5 Artificial stone specimen after blasting Fig. 6 PVC specimen alter blasting
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Fig. 7 Series of shadow spot photographs of artificial stone
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Experimental Method of Caustics for Non-transparent
Medium Fracture under Blasting Load

YANG Li-yun', YANG Ren-shu"?, XU Peng"

(1. School of Mechanics &. Civil Engineering, China University of Mining & Technology, Beijing 100083, China;
2. State Key Laboratory for GeoMechanics & Deep Underground Engineering, Beijing 100083, China)

Abstract: Using DDGS-1I multi-spark high speed photography and reflected caustics optical path,
experimental caustics method is firstly applied to fracture study in non-transparent medium under
blasting load. Larger area mirror transplanting was achieved based on improving mirror-transplanting
method for specimen fabrication. Based on introducing notch-controlled blasting technology and
designing a blast loading frame with multi-angle adjusting function, blast-induced-crack propagating
path can be controlled to pass through the mirror area and can be recorded successfully by high speed
photography. Using this method, fracture in two non-transparent mediums (artificial stone and PVC)
was studied successfully and photos describing blast-induced-crack propagation in artificial stone and
PVC specimens at different moments were obtained. Kinematics and mechanical behavior
characteristics of blast-induced-crack in artificial stone specimen were analyzed. Experimental method
of caustics for non-transparent medium fracture under blasting load expands the application of caustics
and is helpful to the study of fracture in non-transparent medium under blasting load.

Keywords: blasting load; caustics; non-transparent medium; artificial stone; polyvinylchloride (PVC)



