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Stepwise transformation of granular segregation pattern

LIANG Jialin, ~ LIRan, XU Yue, HUA Yunsong

(School of Optical—Electrical and Computer Engineering, University of Shanghai for Science and
Technology, Shanghai 200093, China)

Abstract: In order to complete the granular flowing regime-pattern segregation pattern model, the shape
change index @ was proposed to quantify the transformation process of segregation patterns. The results
indicate that @ can quantify different continuous changes in segregation patterns, and @ exhibits a
stepwise variation with the rotating speed. The stepwise variation feature of @ indicates that transition
patterns occur during the mutual transformation process between core patterns, petal patterns and streak
patterns, thereby characterizing the existence of the transition region and its hysteresis phenomena
during the segregation pattern transformation process. Finally, it is speculated that the stepwise
transition of pattern transformation is related to the relaxation characteristic of the particle stacking
structure, while the hysteresis phenomena within the transition region is affected by the memory effect

of the particle stacking structure.
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Tab.1 Detailed parameters of experiment
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Fig.2 Image processing of segregation patterns

e — 7 5 G I A, ORI A v 2 B B
HEFRMIVERYZEZ R (CF2) | shZ R m-FHE
HELEE (CF1L) LA BRI (DA, S SCRE i 2 )
A 2 3 B J= 2 T A EL o 2 LA L% O s S R T A K
P 0K X3 IX 3 MR TRI Y URL I S o B SR
JIT R AR B S 0 RS AT —E AR AR 3, 3R S R
B sh R R B R S BIIS L, R
A i R 2 18 X — ek B, U A 3 3l
JRFRE K 0. K 3(a) S CF2 it sl 2 5%
AU A ML, & 3(b) 2 CF1 I sh =2 1 iU
BT R 6 R

HT T 00 6 BRE 1 7 e 28 oo 7 v oAy B A AT
A5, HOA HEAZ AR BRI 5 2% S0 1] A B i B (63X
— AR, ARTOREEE T > ERE R A T AR, H A o



662 o B TR 2 2 R

2024 4 5 46 &

300

250

200

y/mm

150

100 \
50
50 150 200 5 300

x/mm
(a) CF2

300

250

200

y/mm

150 +

100 L \
150 300

x/mm
(b) CF1

50

B3 maERERMNSAENE

Fig.3 Flow layer surface recognition and angle measurement
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Fig.6 Variation of shape change index with Froude number
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