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Measuring Strain

- Divided each strain by the percentage of the gage covering the adhesive

- Strain Gauge Area: 0.064in x 0.051n F a 4.{

« Adhesive Thickness: 0.0081in
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Creep Testing éi?
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Cyclic Testing .
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Change in Frequency

* 50% USS * Sine Wave
* 0.1R « EA9696
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Change in R Ratio
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Summary

» Thin bond adhesive behaves differently than bulk adhesive
» Strain gages can be used to measure strain over an adhesive bond
» Cyclic Testing

» Cycle frequency has no effect on strain

» Positive R ratio responds similar to creep

» Negative R ratio creates considerable strain growth at 50% USS




Nonlinear Viscoelastic-Viscoplastic Model
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Nonlinear Viscoelastic-Viscoplastic Model _
A nput Stress
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1D Model
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1D Model- Simulated For Bulk Coupons
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1D Model- Simulated For Bulk Coupons
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3D Model-Algorithm-Stress Update
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3D Model- Simulated For Bulk Coupons
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Peak Strain (pe)

3D Model- Simulated For Scarf Joints
Ratcheting, R=0.1, 50% USS, EA9696
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3D Model- Simulated For Scarf Joints
Ratcheting, 3 Hz, R=-1, 50% USS, EA9696
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Conclusion

. 1D model can predict the ratcheting behavior of bulk coupons with
parameters from creep tests.

. 3D model can predict the ratcheting behavior (0.1R) of scarf joints with the
recalibrated parameters.

. 3D model can not yet describe the hysteresis for scarf joints when R=-1.

Future Work

. Simulation of bonded joints under shear (-Dec 2020):

»  Parameters Recalibration, Model Modification




