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Identifying structural failure in attractive gels via recovery rheology

Capillary force-driven particle orientation in rod networks
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• Increased secondary liquid changes rod contacts from point-to-point to side-to-side.

• Higher coordination numbers reduce clustering coefficients, showing complex configurations.

• Greater side-to-side contacts increase viscoplastic fragility.

• During transition, particle clusters move differently while maintaining internal structure.
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Dewetting fingering instability in capillary suspensions: 

Role of particles and liquid bridges

• Chose interesting amplitude strains

• Full cycles + zero stress at certain strains

• Recoverable + unrecoverable strain plotted

• Strain → rate at which 𝛾𝑟𝑒𝑐 is acquired

• Use rheocofcal to determine strain optically

All scale bars = 5 mm

B1: Instability dominant, one main liquid filament

B2: Cavitation dominant, multiple liquid filaments

• Samples with smaller 
diameters (A) → Patterns 

all internally connected

• Cavitation cuts liquid 
branches connections (B2), 

causing smaller dots, 
decreasing length

Suspension dewetting

Capillary suspension dewetting
Rep. 1 Rep. 2

• Instability high → pressure drop compensated by cavitation

• Cavitation increases pattern length → do not shrink

Capillary NANOsuspension dewetting
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Suspension + Liquid bridges + NPs
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• NPs induce more cavitation

• NPs reduce sample variation

• NPs changes sample failure type from 

adhesive to cohesive, promoting even 
sample deposition
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• As strain amplitude increases, structure 
breaks

• Normal amplitude sweep uses averaged

moduli

• Using SPP, we decompose them into

instantaneous moduli

• Interesting range = after LVE, before slip

• Aim: physical meaning of each phase
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