OABHEEATIARER BANFERES

22026-31-06

H2EEBANEY VRV T LA

ZEREH MPM IZE 5 F B FRBERFT—LOFE (D URIILEFEEHRE)
Influence of Particle-Grid Transfer Schemes in stabilized implicit MPM
(Proceedings of Symposium on Applied Mechanics)

Nz UREX - 5%)

=R (RBX - T) A

WK (REXR - %)

Shinnosuke KAWANO, Hiroshima University
Kohei MIHARA, Hiroshima University
Ryota HASHIMOTO, Hiroshima University
E-mail: m222225@hiroshima-u.ac.jp

This study examines the effects of different particle-grid transfer schemes on incompressible fluid analyses by
stabilized implicit Material Point Method (MPM). Stabilized implicit MPM with several transfer schemes, i.e.,
Particle-in-Cell (PIC), Fluid-Implicit Particle (FLIP), and Taylor Particle-in-Cell (TPIC) was applied to two
numerical examples. The results showed that TPIC improves the accuracy and stability of free-surface shape

and velocity profile.
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Fig. 1 Velocity distribution (green line: OpenFOAM).

R EHEE2ZAWCEET 570, FIXIEKEOKED XS
W2t 0EE LT W e o 7ok - £ 5 LR RS ISR AL
T Elc e E s T D, —F, X@)E MWD TPIC
CTIEHE A 2 BT D 2 & T Lo E AR 03
bd.

PLE X ORI — R OBWEAF— AT X - T, i
TR AR ORMAKE S BB Z Loz,

4. EARRERORERIZHES EREN

BEFERFZE DClE, TPIC ILEE DA% B8 L CHisIC &
A LT, BEEEMEEBHOXRAMELZREDOND Z
EPREINTWAS. £ T, KRIZTSPHIER MPS i£E& o
TR VEDOFHEOREMWIZET A X F~— 7 BED
—DOTh D, EFEMET OEEEMENT (Fig.2) Y%1T-72.
5.0 m U5 OFHHEAE Z 100 X 100 RO RKE A I5E L
ZOHNI— 1.0 m OIEF AT ZEE Lz, Ak
FIE 1 SDOFHEBERKRFIT36 (6X6) HE L. KR DT
B I faEEw = 1rad/sk 52, 1 AT v 747200
FFHE 13 1.0X107%s & U, tw = 4.0 radE T 21T o 7-.
2P, BIEDOFE B2 E 2 FLIP & TPIC DA DfE R %2~
Fig. 3(a)lZtw = 4.0 radFff R TOKESAR, (b)IZ(@)NTD
FERE ST OTERK 2737, X ORI O 1EJ7 KO
TH A2 < BRERRU72 A C© & 5. FLIP, TPIC & I D
IEFIEDTESABIMAI~ OO <SRBT AE E ©
LELTHRITCE TS, 28, FiEFof.ofHE caE
MWRAEL, £, ZOHMIBBOENLTHY, EIEEFHED
RLZEMITR SN2, 2R BIXLELER MPM CERA
ENTW5D PSPG IEIC L BJIENBREIDHRTH D EE X
LD, Fio, UEFETITEE L ENEDEL TR ¥
SR YE C LB R R IR T OERE L IE BRSO 523K
B, THUCEDBENRAVAERNI EE—KEL
TEZBND.

TER OOV, BlERfFIC k3 5 & FLIP &
TPIC & HITHONRNE o T, ZHUTRIFF L UM T DR

HEEIGANZE Y VRV U A

5.0 m (0.05 mx100 cell

@ =10 rad/s

Liquid phase N\ . 00

Density p: 1.0 g/cm3 - -0.02
: A L=10m -0.03

Kinematic viscosity v:

1.0 x 107°m?/s 10m[

Stabilization
Parameter o : 0.0

Fig. 2 Analytical model for square fluid patch.
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(b) Zoomed-in views of the black line box within (a)

Fig. 3 Pressure distribution at tw = 4.0 rad (green dotted lines:
theoretical trajectories of the vertices, black dotted lines:
initial square).
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