Rheology of Soft Solids: LAOS
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Soft Solids




Soft Solids

® Microstructure at nm — um scale
® Non-Newtonian

® Non-ergodic, Ageing
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Rheology



Rheology of SS
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® [lavta...~> “Everything flows”
® Rivlin = “Mountains flow before the Lord”



Relaxation
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LAOS

V(t): 7o Sin(a)t)
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What happensto G! &G ?



Materials and Methods

® PNIPAm nano-gel suspension

® Xanthan gum

® Brylcreem

® ARES rheometer, raw data @ 10° pt/s, 50 cycles
® Conversion to stress & strain; noise filtration

® FFT, no inertia/compliance corrections



Moduli [Pa]

DES and DSS
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Typical Data
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SRES
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SRES: Shift Factors
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SRES & DSS
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Energy Dissipation
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Moduli: Surface Plots
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Concluding Remarks

® The non-linear rheology of soft solids is characterized by
SRES superposition of all harmonic moduli.

® The shift factors of all harmonic moduli are identical.
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® SRFS-MC’s of Fourier coefficients are mirror images of DSS.

® All energy dissipation occurs in the first mode G/



