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Creep & Ratcheting
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Nonlinear Viscoelastic-Viscoplastic Model [ UNIVERSITY
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9o, 91, 92, a - Nonlinear parameters dependent on stress at current time t, o*
D,, D, 1,, — parameters in Prony series
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Nonlinear Viscoelastic-Viscoplastic Model [ UNIVERSITY
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Fitting of Viscoplastic Components
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Scarf Joint- Creep at 50% USS
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Scarf Joint- Ratcheting with R=0.1, 50% USS NMgunneem
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Lap Shear Joint- Ratcheting with R=0.1, 50% USS B UNIVERSITY
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eDifferent failure mechanisms.

*EA9696

PELST¢  eey of iy
v 2/24/2021 HFW pressure mag R det —500 um—]
10:00:55 AM  2.54 mm 9.45E-4Pa 50x ETD ’, Washington State Univdg

xperiments.

% 9/22/2020 pressure mag R det WD' HV 500 pm
° 3:05:38 PM 3.62E-3 Pa 50 x ETD 6.9 mm 20.00 kV Washington State Uni

*SEM images of fracture surface from (a) ratcheting and (b) cree

pe
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Failure Modes [ UNIvERSITY
eSimilar failure mechanisms.

*FM300-2

/ / s "
% 9/29/2020 pressurg mag ® det WD FliV f 500 pm

: , 2/26/2021  HFW g det WD  HV  |—400 um—]
o 9:31:46 AM 1.62E-3 Pa 50 x ETD 7.7 mm 20.00 kV Washington State Uni

10:44:06 AM 2.54 mm 50x ETD 8.4 mm 20.00 kV ashington State

*SEM images of fracture surface from (c) ratcheting and (d) creep experiments.
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Re-calibration for Viscoplasticity- EA9696 WISHINGTON STATE
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Scarf Joint- Ratcheting with R=0.1, 50% USS NMgunneem
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Scarf Joint- Ratcheting with R=0.1, 50% USS W%f{?ﬁﬁ,%ﬁﬁ%“
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Scarf Joint- Ratcheting with R=0.1, 50% USS W%f{?ﬁﬁ,%%%%“
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Lagé(l:ear Joint- Ratcheting with R=0.1, 50% USS W%jﬁgg%ﬁgyﬁ
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Conclusion [ UNIvERSITY

» VE-VP model can describe the creep behavior of scarf joints.
» Ratcheting Behavior of EA9696
*  Exhibit significant viscoplasticity, rather than plasticity.
*  Failure modes that dependent on loading history suggest a cause for
the change in temporal response.
VE-VP model can predict the ratcheting behavior (0.1R) of scarf and
lap shear joints with the recalibrated parameters.
e VE-P model only agreed well for long time scales.

Future Work
* Modify VE-VP model to simulate the ratcheting behavior under reversed
loadings.
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