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Dynamic Stress Intensity Factors and Dynamic Crack Propagation
Velocities in Polycarbonate WL-RDCB Specimen

SRR R R
Suk-Choo Chung:Min—-Ku Han
(199411 118 1Y H%, 199641 93 202 M)

ABSTRACT

Dynamic fracture characteristics of Polycarbonate WL-RDCB specimen were investigated. The dyna-
mic crack propagation velocities in these specimens were measured by using both high speed camera
system and silver paint grid method developed and justified in the INHA Fracture Mechanics
Laboratory. The measured crack propagation velocities were fed into the INSAMCR code(a dynamic
finite element code which has been developed in the INHA Fracture Mechanics Laboratory) to extract
the dynamic stress intensity factors. It has been confirmed that both dynamic crack arrest toughness and
the static crack arrest toughness depend on both the geometry and the dynamic crack propagation
velocity of specimens. The maximum dynamic crack propagation velocity of Polycarbonate WL-RDCB
specimen was found to be dependent on the material property, geometry and the type of loading. The
dynamic cracks in these Polycarbonate WL-RDCB specimens seemed to propagate in a successive
manner, involving distinguished ‘propagation-arrest-propagation-arrest’ steps on the microsecond time
scale. It was also found that the relat-ionship between dynamic stress intensity factor and dynamic crack
propagation velocities might be represented by the typical ‘T'’ shape.
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Fig. 1 Schematic diagram of multi-spark gap high
speed camera system
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Table 1 Mechanical and physical properties of

Polycarbonate
Properties Unit Polycar-
bonate
Static Elastic GPa 2.38
Modulus
Dynamic Elastic GPa 2.72
Modulus
Static Poisson’s 0.36
Ratio
Dynamic Poisson’s 0.36
Ratio
Static Fringe KN/m-fringe 7.20
Value
Dynamic Fringe KN/m-fringe 6.70
Value
Density Kg-sec’/m* 122.00
Dilatational Wave m/sec 1960. 00
Velocity
Distortional Wave m/sec 910. 00
Velocity
Plate Wave m/sec 1620. 00
Velocity
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Materials Specimen | Specimen alwli Inly
No. Type
Polycarbonate | D-P-06 { WL-RDCB |6 135|158]224]46|25
Polycarbonate | D-P-10 | WL-RDCB [10451164|216[46}25

Fig. 2 Geometry and dimension of WL-RDCB(wedge
loaded-rectangular double cantilever beam)
specimen
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Fig. 3(a) Dynamic Isochromatics Sefies in 6mm Polycarbonate WL-RDCB Specimen (Specimen No : # RDCB-P6-2)
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Fig. 3(b) Dynamic Isochromatics Series in 10mm Polycarbonate WL-RDCB Specimen (Specimen
No : #RDCB-P10-1)
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Fig. 4 Calculated strain, fracture, kinetic and total
energy as a function of crack propagation length;
(a) 6mm thick Polycarbonate WL-RDCB
specimen. (b) 10mm thick Polycarbonate
WL-RDCB specimen.
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Fig. 5 Extracted values of dynamic stress intensity factor
and dynamic crack propagation iength as a
function of crack propagation time ; (a) 6mm thick
Polycarbonate WL-RDCB specimen. (b) 10mm
thick Polycarbonate WL-RDCB specimen.
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Fig. 6 Predicted dynamic crack propagation velocity
and dynamic crack propagation length as a
function of crack propagation time ; (a) 6mm thick
Polycarbonate WL-RDCB specimen. (b) 10mm
thick Polycarbonate WL-RDCB specimen.
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Fig. 7 Relationship between dynamic stress intensity factor and dynamic crack propagation velocity ;
(a) 6mm thick Polycarbonate WL-RDCB specimen.
(b) 10mm thick Potycarbonate WL-RDCB specimen.
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