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Numerical simulation for memory of flow in paste using colloidal suspension simulator
KAPSEL
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It is found that a paste remembers the direction of the applied external force by its plasticity. For
example, a paste remembers the direction of flow motion and, when it is dried, the desiccation cracks
propagate parallel to the flow direction. However the mechanism of memory of flow is still unknown. In
this study, we intend to reproduce the memory effect of flow by the simulator for dynamics of colloidal
dispersions called KAPSEL. As a result, we understand that spatial distribution of velocity of particles
becomes like sinusoidal waves in the span direction of the flow. At the same time, it is shown that an
anisotropic network of particles is formed along the flow direction. It is also confirmed that the anisotropic
network of particles survives even after the shear flow motion is stopped, as is shown in real experiments.
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Fig.1 Definition of interface profile
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Fig.2 Numerical setup

ZUDIATI VI 2 b—a VDYV AT LA X320 x 26 x
TUTH LT 2DRADOERYE 3 & LTS, FBRESS
SRADOOFERY I 2 L— g TONRTF A= L LTUUT
DEDEEZ HVERHD. —OEIT, FEERTIF2—A R
AT DL O ITHOBRESENEIG S WD B S, RIS
=2 "SRRI SILL E DB AT ARG D, o EIC
anA KRBT T AZ—%2L BI=OIRi 510z L W AREIZE]
B OMENRHD. MZT, FEERIZ X2 Lo A Z5eiE
T&banAf RPAU Vg AIRIRFCan A FRiFOHEL

%29 MMERANED VRSO L
B02-4
TUVRWESITESNTWS., D EE2BEXZ T, v AT LRI
S BRFDIIEEER p=5, 10 B850 15, BIWRERE y=10,100
BELON000 & LIARRIZRIARIORT v v e F—e =
106 £107122V VT Fig3 1T~ d

WIZ, 1FLITAHRIDFHE 725 F 0D 1 HDp =5, y=
1000, e=108% v 7 7 v 7L, RE&EEMEd L9357
OIZT AT B A X528 x 25 x 25 LEHHFENTRT L x HTAcE
SULTEHAEDY I 2 b—a V&7 & LB, y HTAODFED x
TR AR R O x ZE YA A R ~T- (Figd) .

S HIZ Figd DR (= 0.1) CHIlrA-{5: 1k S ¥ 7-35A1 SRE D2
% M LRI EEDZERSAREE D L HITB LT OpvE s
Ral—yarl, t=025 OO Figh |9, 22T
B AR W=, FERCEIIAINZ 2 DIFT=0 72045+
ThHY, BEPECDLIETMIENTTODOT TIERVNETH
%, RSOOSR ARG EIN 2 IR D THEES I TOTUVRN G,
?ﬂ%{éﬁfoc%f”%%i LRWEA D LB bNDT0, 29 Uik

PROIWEL L e

10000 10000
o T
;;‘ 1000 *> ¢ “* 1000 > 4 o
= 2
(v
®
L 00 o = S w0 @ o N
[
(4]
£ 10 —B BN 2 0 e B m
w 75}
1 1
0 5 10 15 20 4] 5 10 15 20

Volume fraction p[%] Volume fraction p[%]

k4 Shear streak

reak

=106 g=107

Fig.3 Morphological phase diagrams of spatial patterns of colloidal
suspension as functions of volume fraction of colloidal particles and shear
rate at potential energy of € = 10° and 107 . Each snapshot is taken as a top
view. (Photo shown as gray scale) Crack pattern of memory of flow
obtained by experiment, @Elongated clusters along flow direction,

O Shear streak, MINo arrangement.
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Fig.4 Snapshot of particle configuration under shear taken as a top

view and spatial distributions of velocity of particles and density att = 0.1.
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Fig.5 Snapshot of particle configuration at t = 0.25 after the shear
motion is stopped at t =0.1. The figure is taken as a top view and spatial
distributions of velocity of particles and density.
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