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Basic research for measurement of fracture control using ultra high speed
observation and precise numerical analyses

Fujimoto, Takehiro
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Experiments and numerical simulations are achieved for three point bending
fracture of materials SK85 or FC200. In dynamic elastic visco-plastic fracture of SK85, many input
energy are changed to visco-plastic works. Fracture is caused by a little energy. Exact measurements
for fracture energy are required to control fracture condition. Experiments for dynamic fracture of
FC200 are demonstrated under the condition for various striker-tip, striker material and striker
velocities. Experimental results and numerical results show that the control of dynamic crack
initiation and input energy rate into specimen are important for break processing.
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Fig.1 Specimen geometry
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Fig.2 Quasi-static load history for SK85 specimens
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Fig.3 High speed image for fracture behavior in SK85
specimens
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(b) Elatic visco-plastic analysis for spesimen A
wire cut width = 0.3 [mm]
Fig.4 Energy balance for numerical simulations
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Fig.5 High speed image for fracture behavior in
FC200 specimens



6(a)(b)
MC >A2024>SCM440
MC

MC A2024

SCM440
257 Striker velocity 5 [m/s]

g 20 7 — SCM
5 Al
s 157 — Nylon
20 - (
2
E 5 A
2z
% 0 v
E ® Crack propagation
% -5 T T T T T T T 1
% 0 50 100 150 200 250 300 350 400

Time[us]
(a) Striker-tip shape: cylindrical
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(b) Striker-tip shape: edge
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Fig.6 Stress intensity factor histories for each
striker-tip type and each striker material
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Fig.7 Stress intensity factor histories for each
collision velocity (Striker-tip shape: cylindrical,
Striker material : SCM440)
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