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Numerical scheme for particle motion in the natural coordinate system by the transfer matrix finite element
method and discrete Helmholtz decomposition
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In a previous paper, | have proposed a generalized force method (GFM), in which the simultaneous

equation is constructed

novel reduction method for the treatment of the continua. This report is part

of research regarding Helmholtz theorem, to apply the Helmholtz decomposition (H-d) to the finite
element method. H-d is, however, in a certain coordinate expression. | proposed an improved H-d
expression called dHd. The dHd includes H-d and other coordinate expressions. That is a multidirectional
FEM concept. The objective of this report is to represent the particle motions into Cartesian coordinate
system, which is in general expressed in cylindrical or polar coordinate system such as multibody
dynamics. Depends on your habit, because | fell it complicate. | propose the system to represent in the

transfer finite element method and in above dHd.

Key Words : Particle method, Particle-mesh method, PFEM, Solid analysis, Unit cell method (UCM),
Locking-free finite element method, C!-continuity element method, Coulomb gauge.
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7 71V b (Eulerian) FEAERI T < U; = WV, > Th
v, EEH TIIMEEEL N TWEMYETRTH.

AR (Lagrangian) FEAEARLC 4, JiEEEFR R CTlX, Ak
ThD.

BB HIX curl® 5 BEET 5. IEFEICIE shr® 5
SARRLZRN L AR 5.

ADVD = u [TIRIEERRE TRRT D & LIehy, EALiZE
PE L CHRTEEAE CRIAEEAT) TH b, BERCIIARAEE
FMOEALNTIBHIE L TRT “FRREAEIE “ & bR K .

TS

F28METETHHEERR

HIREN FEAEFR RO G RENLARY F IV ADVD 1X, FEFR
ETHnHZ LIEETA.

HEERFAT ORI R At $2121%, WA T v 7 & n=
0,1,2,- & LT, u™?! = (14 4t)(APVP)" = (ADPVP)"+L
ThY, HEBGEHE CIRAARRH At (/N EWIEE, SRE
b, R RHEmEED.

EEORY MR ERT LT DHdHD T, u=Viy T
5. (=721, in case (divyp = 0). )

MEORRICBE L CIIROEY TH 5.

LR C, B curl® ©7 v MEETHRT & L.

curl®; 3 x-y 8l Lo, HNBEBFEROWETHS.

7212 L, W 1IASK3DE R TH Y, 2DTIE z 5 |
K (0W;/0z = 0w?/0z=0) TH DM, AT A ALT xy
Fith BB z o mIe, NI RZEEOML EET 5.

ThE, NS AELENLEEET S, ERBLLT.

3DD 0W;/0z # 0 3 NEAT, < 0W3/dy — 0Ws/0x >
305 FES (TR - MR EER) TH 5.

HER D AERASRRR &0, A IHEROE Y 2/ &<
NEELRNR S, AT D, &¢525.

INS TR ANERE shr® TR L, BHERZ curl® TERT D
LOTHD. (HOHEML, HER»SITR ARV, )

20, Wy Oz BhE Y x-y SER DA TIEAR L, P, ¥,
D/NETRANTR - HIRHTEY, HHEICEIRT .
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