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Development of Powder and Granular Material Simulation Technology
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Simulation results of angle of repose before and after coarse graining and SDF model of screw
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Simulation methods for powder and granular materials
based on particle dynamics method use interactions
similar to those used in molecular dynamics method,
and are formulated to include an energy dissipation
term. Therefore, based on the renormalization
transformation rule of the renormalization group
molecular dynamics method that we had developed,
we developed a new coarse-grained transformation
rule for the simulation method of granular materials.
We confirmed that using this transformation rule,
similar results can be obtained with a small number
of particles. Furthermore, by expressing rigid body
shapes using a signed distance function, we were able
to achieve powder and granular material simulations
including complex rigid body models with high shape
accuracy and low computational cost. We applied this
technology to the simulation of a screw feeder and
showed that the conveying amount closely matched
the theoretical formula.
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Simulation results of angle of repose before and after coarse
graining
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Screw feeder analysis model
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Signed distance function
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Calculating distance and normal vectors using SDF

X6

WD EREE L S ke n S BIEPET 5.

5 FSfZERERSSDF &ALV -RIFDERH

51 51+ EREISSDF

Wi % Bl U 7z MR € 7L o RS 2 e 3 ik LT
ﬂﬁ*iéW%ﬁﬁ%mntoﬂﬁf—&@ﬂ%@%wéw
AT B A L EIL, X602 ISR &5, sy
%Lt/—bﬁewwa®mﬁ%%:ﬁbf%M@m,WM
PEADTFESEMNML 727 -2 Tdh b, SDFAEHOTERED A
E itk & OFFEEA GRS A58, 2O AN S ILORH
DO2WILTHIUL 4 . 3EILTHHIUL 8 FHD) SDFfE A
R NIFORI AT LI ETROBZENRETH S,
PWREE LA D2k > TS h S, BIEEE 1155
ZEAEHMIZELY A &N LYA, 7 — Frhsgm
FTAHOTSDFTF—4md £< &, HHEIECHEHATSI 2T
HIFBAT S, L L, [TEOMEWEOMIEEEZ, S
BT 22D — FE EDOSDEF — 2 6 NifitE 4+ 5
FITh57-80, HMEICKIFIHEEIEDLS BV, Z0
SDF# i3 Z & CIKFHR T 2 b 2D Sk Wil 5 %
To5ZLMnTES,
5.2 SDFz R =R FRIABOES & EROFER

Hle LT 2XILDOBADR1-&, SDF %Wz [ifkE 7L
(SDFEFIL) & O & Yt 2 ML % 85 2 ke R,
K6z, RroREtMERERT, T2 Tri, 1, 1, vkl
SDEDIETH Da, b, ¢, diFEAERTOREEEZRL W15,
9, ri&gONIED Brij(rij TR HEITO R A 6 O PHEE)
EEtET 5 L,

L5d, Eizdk, ril, EIZDOOTEEBRICEHTE T2 Z 08T
%5, KiT&SDFET L L DOREERIZrij&rlk® L < Zril &1jk
ONFir 5RO 2 ZenTE, Nt

bd-ri+ ad-rj+ ac rk + be-rl 9)

R= T i

LB,
RN M IUrijerlk, rilegkOEE N SRKD B Z ENT
%, A

rjk —ril  rlk —rij
at+b ~ c+d

(nx,ny)=

k5,

FRE#MIEIR No.214 2024



X - e MRIAEY Il —2 3 UETORRE

9
8 = SDF
7 . o rp/rs=0.88
T o rp/rs=1.31
S
=5 r rp/rs=1.75
E@ 4 /"//l o rp/rs=2.63
:fﬁ 3 /Il/ e rp/rs=5.25
2 / e rp/rs=5.25
(1) e rp/rs=10.51
0 20 40 60 80 100 120 140 160 — FEi@fH
BT 2 mm [l 2% (r/min)
15— —5 =t vy
m7 *7Ya—71—SERETI mg BEBOHER

Screw feeder analysis model
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Conveyor capacity results
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