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Virginia Tech’s Dual Actuator Loading Frame problem components

Numerical analysis of the dual actuator load test applied to fracture

characterization of bonded joints, data collection
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design methodology
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model - ABAQUS °©
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trapezoidal traction separation law
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Spelt problem size in ABAQUS
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Internal elem. generated for contact  PAy/3

Nuber of variables in the model 268128
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model - ABAQUS ©

Fracture envelope for the seven scenarios considering the linear ( » ) and quadratic ( O) criteria.
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improved geometry for a
smaller size spelt apparatus
using the same DCB specimen
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data reduction scheme
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data reduction scheme

using CBBM

crack length is dificult to read
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Load vs. Displacement curves for a y = 85° combination
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R-curves (G, and G,;) for a y = 85° combination
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mixity variation (G, / G,,) for a y = 85° combination
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self similar crack propagation
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Fracture envelope for three experiments
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Load vs. Displacement curve for “classical” DCB and “apparatus” DCB
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videos

Mixed-Mode | + Il Test Apparatus
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this apparatus represents a compact version of the SPELT JIG:

- using a standard DCB specimen (universal and easy to manufacture);
- covers all range of the fracture envelope from mode | to near mode II;
- promotes a self similar crack propagation.

in combination with the proposed data reduction scheme, accounts for the FPZ and does
not requires for the crack length to be measured.

the development of the testing apparatus benefited of a design methodology based in
numerical simulation using Finite Element Analysis

validation prior to manufacture, avoided errors and allowed optimization of materials and
parts geometry

while at simulation stage a data reduction scheme that improves the efficiency of the test
was also developed benefitting of the same design methodology

this data reduction scheme was first validated recurring to numerical results and later used
to analyze experimental data with good results
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