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Digital Transformation in Materials Research and Development
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MMC-NIMS Center of Excellence for Materials Informatics Research

Kenji YAMAGUCHI

Abstract
Mitsubishi Materials Corporation (MMC) and the Japanese National Institute for Materials Science (NIMS)
established the MMC-NIMS Center of Excellence for Materials Informatics Research in 2020. In this chapter, an

overview is provided of the background and process leading to the establishment of the center, the considerations for

selecting themes during actual activities, and the results achieved over nearly five years of operation.
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Image-based Finite Element Modelling & Thermo-Hydraulic Analysis in Complex Porous Media

Shunsuke KAWAI

Abstract

In this study, the pressure drop and heat transfer in a heat-transfer tube filled with a sintered porous medium com-

prising Al fibers were investigated using computational fluid dynamics (CFD) simulations. I reconstructed the sintered

fibrous porous structure and generated a computational mesh using X-ray computed tomography data. The calculated

pressure drop and heat transfer agreed well with earlier experimental study reported by Enoki et al. [2021]. I also

performed CFD simulations with porous structures that have the same porosity but completely different topologies and

found that the topological features significantly influenced the thermo-hydraulic performance.
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(a) Cross-sectional image of the sample obtained using X-ray
CT, (b) Generated CFD model of the sample
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Development of Optimization Algorithms for Optical Properties of Core-shell Nanoparticles

Using a Combination of Machine Learning and Ising Machine

Makoto URUSHIHARA

Masaya KARUBE

Ryo TAMURA Kenji YAMAGUCHI

Abstract

In recent years, data-driven approaches have been widely applied to complex materials development, such as high

degrees of freedom in structure and materials. In this study, we developed a new optimization algorithm for optical

properties of core-shell nanoparticles (CSNPs), which is combined with machine learning and Ising machine. In the

proposed algorithm, the structural configuration of the CSNPs is optimized using an Ising machine, whereas the

constituent materials are selected through Bayesian optimization, with their optical properties serving as descriptors.

The target optical properties of the CSNPs are transparency in the ultraviolet range (355—375 nm) and opacity in the

visible range (400—830 nm). The CSNPs obtained by the proposed algorithm is a diameter of approximately 40 nm

and outer shells composed of Mg or Pb. In addition, it is shown that CSNPs with double metal shell could potentially

achieve the target optical properties. Furthermore, it is confirmed that the use of the GPU-based Ising machine for

combinatorial optimization reduces computation time for optimization work. These results suggest that an appropriate

combination of optimization techniques can allow more efficient design of more complex materials from an

increasingly vast design space.
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Process flow of the proposed optimization method obtained by combining

factorization machine with quantum annealing (FMQA) and Bayesian opti-

mization. In the inner loop, procedure from (i-1) to (i-4) is repeated, and

FMQA was used to optimize the structure of the core—shell nanoparticles

(CSNPs) using Ising machines. In the outer loop, procedure from (o-1) to

(0-4) is repeated, and Bayesian optimization was used to select the constituent

materials of the CSNPs with the corresponding optical properties as the

descriptors. (Reprinted from Ref. 5)
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(a) Best FOM values obtained using the FMQA method for structural optimization. The dotted line

indicates the switching point from random optimization to FMQA. Note that, in some cases, the num-

ber of selected materials is three because overlap limitation is not imposed in the selection of the four

materials. (b) Comparison of the best FOM values yielded by FMQA and random optimization for

each case. (Reprinted from Ref. 5)
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(a) Best FOM values obtained using the combined FMQA and Bayesian optimization method for three

independent trials. The dotted line indicates the switching point from random optimization to FMQA. (b)

Transmittance spectrum of the best core shell nano particle. The dotted line indicates the target wave-

length. (c) Extinction, scattering, and absorption efficiencies of the best core shell nano particle as func-

tions of wavelength. (Reprinted from Ref. 5)
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Top 10 core shell nano particles yielded by the proposed optimization technique
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(-] (-] [nm] [nm] &E] &E] &E] é% =7 éﬁ iﬁ ;ﬁ g%
1 -0.600 34 20 2 6 4 2 | MgH, BaF, KCl KCl Mg
2 -0.598 40 20 4 6 8 2 BaF, KCI KCI KClI  Pb
3 -0.595 40 20 8 8 2 2 BaF, SiO, BaF, SiO, Pb
4 -0.595 40 20 8 4 6 2 BaF, SiO, SiO, BaF, Pb
5 —0.594 36 20 8 2 4 2 MgH,  BaF, CsBr  BaF, Mg
6 -0.593 40 20 8 4 6 2 Si0O,  Si0O, BaF, SiO, Pb
7 -0.593 40 20 8 2 8 2 Si0O,  Si0, NaCl SiO, Pb
8 -0.593 40 20 2 8 8 2 NaCl  SiO, SiO, SiO,  Pb
9 -0.593 38 20 6 8 2 2 KCl  SiO, NaCl KCl  Pb
10 -0.593 40 20 8 4 6 2 Si0O,  Si0, Si0, NaCl  Pb
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Core shell nano particles with a double-shell structure yielded by the proposed optimization technique
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Mg h'SHRTEY T)VEEZRHDI7 YV IV /RFD (a) BBANY

MLESUIC (b) 5O, BIEL TRIGIERFRBORRKEFS. (a) DRHRIE
BRI BCVVKRRTHS 365 nm ZR9. (c) EBYTIL2BEEZEEDS
BB"EY I )VIBEDBERE. (d) Mgh'SE5"EFY 1)UEET, ARID
VI )VERZZEUBEDRENERRHMDE(L. (BEXE 5 b Stnd#)

Optical properties of double-shell core shell nano particles composed of Mg ranked

40th: (a) transmittance spectrum and (b) extinction, scattering, and absorption effi-

ciencies as functions of wavelength. The dotted line in (a) indicates the target wave-

length. (c) Schematic of the double-shell structure focused only Mg. The optical

constants of vacuum were used for the core and the second shell. (d) Extinction

efficiency as a function of wavelength for different inner Mg shell radius R, for the

structure illustrated in (c). (Reprinted from Ref. 5)
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Element Selection for Solid Solution Copper Alloys:
Modeling Using Experimental Data, First-Principles Calculations, and Machine Learning
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Abstract

In this study, a comprehensive elemental screening framework is proposed to predict the solid solution strengthening
and electrical resistivity of copper alloys. Electrical resistivities are predicted by first-principles calculations, and a high
degree of accuracy is obtained. Two models are considered to predict the solid-solution strengthening. One of them
uses the generalized critical resolved shear stress formula and provides a reasonable accuracy for a testing set of our
experimental data. The other model using machine learning has a high prediction performance for the testing set.
Combining the predicted electrical resistivity and solid-solution strengthening, we establish a figure-of-merit formula
for the comprehensive elemental screening. All solute elements, H to Rn, including hypothetical copper alloys are

ranked, and the less studied Cu-Au, -Hg, and -T1 are predicted to be high-performance structures. From economic,

environmental, and healthcare perspectives, Cu-Mg is an appropriate choice according to the results.
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Comprehensive Elemental Screening Model
of Solid-Solution Copper Alloy
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Framework of the comprehensive elemental screening of solid solution copper alloys
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Automated Microscopy Image Analysis of Sintered cBN Materials

Dmitry S. BULGAREVICH
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Abstract

Two protocols for multistep grain segmentation and analysis workflow in optical microscopy images of cubic boron

nitride materials were developed and compared. One is based on statistical region merging and second one on

morphological segmentation of grains without high contrast borders. Judging from corresponding manual image

segmentation by expert, the second method gave more accurate grain boundaries and better statistical correspondence.

Then, using the morphological segmentation method and incorporating of parameter optimization into it, a grain

analysis workflow was established. Deviations from the correct answer (expert segmentation) were quantified based

on five geometric statistical indices, and these deviations were added together to define the overall error. Cross-

validation confirmed that the morphological segmentation workflow reproduces the expert segmentation with smaller

9.4% margin of error compared to 23.9% with statistical region merging one. The automated grain segmentation of

such challenging materials with high throughput image analysis is an important help for industrial development of new

milling tools.

F—U— N BRI, B, BEBSTEIG, BN BERS A

1. [FUHIC

KRG S BT B ERW LT O—>TH 1,
WETEI kLT A4 XRRTRE L, MR OB ERE (BRI
BREE, M BUEYE, 2V — TR k) 2RETLEE
LINTTh D0, SFSF2MHNB L OFENES
EFANTTO—FICHAENRTNEY, KON S
¥ Tdh 5 BN AL, FOMBWREO—>Th
%, BN #HEHERRIE, SARMEIOYEITE L LKL
BRI TBYYY, 750 7B, 71— 45— B,
Iy VF v IIBITAT Y VHBIEOBERE X = X 4
DA EECTH D, NS OBEMELRIBGEIS % Bf+
5121%, BNY M) v 7 A1 T I v 7 ANDHE AN
A VT —BOR T A ARLRER & O EICET 5
ERMNRIERPELEL 2 b,

ZD L) RIEROKERE, G PSR ¥ /- 13 E T
WEEOMED N5 IEMERET T 21T 9 72912
WFKEOEGET — 5 % LT L7120, EROTFIEEIC
L B WG T R BRI 2S00 5 & & SRR &
o T\ 7ze AR, FESEHIBAMEE CII KT FE o M RIS
B, RO ATVEE L BENMELT 2 720106 281

GV 7 b 2T EHAEDETHAENS Z DS
W L LaAs, RO N TR MRREELRERE
FEORFOTIIHIRE L CRVETH 1), BEDIREM
BOGE CIIEMELPTIEETHI 27> T b, %
Tld 7% B HGELRITE (SEM-EBSD) % EArRIE
FUAMEE CHUS T A2 HiEb H b, Mifv 7 Ay T—2 3
NCHER AR AN O N D720, EEEOR T2
Ao TEE S 25, LA L, SEM-EBSD illl5E I XH (%D
WAL HBELTEFICRVEMEZET L2720, KEan
T BET AL EIEIBENTIEIRL, 620K
BRIXEFHEMEBEICRES NS Z EPMEE b,
WEHAAEITHZY, KA RIS L CHEMES R
AWML Ay TF—ary7LT) AADHEEENT
X729, HlzE, DETb b ARG L7287 iR
FHCB$ A0 TR LRk S A Y F— 3
vEIOMEYy — ik, bbb ar¥a—F—EV 3
Y ar sy — MR Y o7 T A=
VITICEE SN LD TH S, RiFgETld, o0k
AW 7 A T —2 a v BLOWMBESHTY — L &
FEETA AT A L C, SEM Bi{RIZIHfE R R % £,
3 b7 A MO TR 7 & cBN AR RO

AL 1L, DS. Bulgarevich, M. Sakaguchi, N.Nita and M. Demura, “Automated microscopy image analysis of sintered cBN materials”. Science and Technology of Advanced
Materials: Methods, 4, (2024). ([ZH# S N/2imCE, T2 CHXCTIRE LA DOTY,



ZEEIFIVTIN A I R=Varkry—

BIRLT- AT 7 b IV EBISET S BN BABERAIL,
RF b7 A 27— a PRI BV TR b L Wi
ED—DTh LML EEETH D, LA > T, B
FEN7a b avid, BE#RSHE LSRR
HWHTE L LW SI NG,

2. RERFGE

BN A BERH AL BN REET I v I NS V¥ —%
BT A LI TEREN, BNY M) v 7 A, 3
MiZe TINNA V¥ — BXOEEIZGELL 72 ALO, K1
THERLE N A, SEM %21, Ultra 55 (Zeiss) & fiifH L
72 72, A — T = BF4 L% E PHI-700 (ULVAC -
PHI) %M\, MR OItHE~ Yy 7205 L7z

HEJE GO 782 bavix, £ —7> Y —ADFII v

o
89
3 c
Pt n
g
9
< S
g
@ 5
g?
|
aN
n T

: A " » g
P Canny Edge: magnitude image with
0.05 and 0.6 low and high relative
thresholds and connected regions.
'

u:“' Y <
. & - ,‘ e

LN -R&D LE a2 —

Connected Regions: values
over 20, minimum number

5 45 (2025)

TR TSy =T R EL, #EOT TS Y
2 LCETIERE~Y 7 0D Tl L.

3. & R

BN~ MV v 7 A0 SEM Eif§i2xt LC, Hiffikzv
DR T 4V E LB A U S I 2 HE A B
1@IRLTWD, B1OITRTEY, FTHTIIT
TANEEEAL, ZORIHEEL Y T A NOFHE
ATV, IICBE 1(c) 1I27RT Canny (R K 5Ty VR
M7 4™ ZH L 7ze &I, B1(dITRT &9 125#
FEHROBRIE 21TV, B 1(e) 1R EMm & % 577,
B, BRI xrF—2aryENhTEmRL
TWwh, O T, B10)zHs7-0121%, Lk
D5 ODMIL72/8F A — 8 OHRHEPLIETH L, Lh

1{ D '.
Convert to binary ig:‘, i~
<)

and overlap with (a)
BB I X A
79 i

of pixels is 100

M1 BTy IRETAILIICKDEIAYT—Y3rT70— GHBICDOVTIRIRAXZSHR

The typical results with edge detector filters in borderless-grain segmentation workflow (see text for

more details)

* Training/testing
* Applying

Input:

images,
« parameters

* Tuning parameters
+ Changing methods
* Accepting

Decision

* Manual segmentation
« Statistical analysis

Validation

* Preprocessing
* Method
* Postprocessing

segmentation

* Type of attributes

Grain analysis

2 cBN SEfEA SEM BEHR D sh ORIFiENT 7 O— DR

The general outline of developed grain analysis protocol for ¢cBN compacts from

their SEM images
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Grain segmentation workflow with the SRM protocol where the main adjustable parameters are o, Q,

and k (see text for more details)
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&1 [H3() &H 5(e) DIERRIDIFEEHED T D DEAHFET /S X —5 —

Geometrical statistical parameters for characterization of the grains in Figs. 3 (f) and 5 (e)

No. Attribute Definition Comment

1 Count Black objects Absolute value

2 Total Area Black objects Absolute value

3 Size Black objects Individual and statistical values
4 %Area Black objects Absolute value

7 Perimeter Black objects Individual and statistical values

8 Major Axis of fitted :élclg;?i lgrtge?lggﬁtg?JﬁfénvggiSsame area and Individual and statistical values
9 Minor Axis of fitted :clzlclgrifi lgrtgetr)lgggtgﬁjfgégéﬁssame area and Individual and statistical values
10 Angle Angle betwiir; ?:rﬂﬁeldtgltllll]?;?;;issO(fft{lheet;lélg;:bjeCt and a Individual and statistical values
11 Circularity Black objects, 47 X [Size]/[ Perimeter] Individual and statistical values
12 Solidity Black objects, 47 X [Size]/[Convex area] Individual and statistical values
13 Feret Maximum caliper of black objects Individual and statistical values
17 MinFeret Minimum caliper of black objects Individual and statistical values
19 Aspect ratio [Major] / [Minor] Individual and statistical values
20 Density [Count] / [Total Areal Absolute value

21 Surface Density [Count]/ [um’] Absolute value
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An example of expert validation (a) and (c) for the grain segmentation by the SRM protocol (b)

and (d)
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Grain segmentation workflow with the morphological segmentation (MS) protocol where the
main adjustable parameters are 0, GR, and 7ol (see text for more details)
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An example of expert validation (a) and (c) for the grain segmentation by the MS pro-

tocol (b) and (d)

X7

fE@RBZER U SEM R (a) EINSA—5—DRE(LICERUEER
RICKDEITAYT—3vD—HF (b) GHRICOWCIEAXZSER)
One of the SEM images with indicated phases (a) and segmented by an expert

(b) for learning of optimal parameter set in grain segmentation workflow/pro-

tocol with morphological segmentation in its core (see text for more details)
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The plots of cost function values with variable parameters in morphological

segmentation protocol (see text for more details)

10* T T T T T 10°
a)
10° 4
=
= -
I'.102
10'4| = o=0 E 104 = o=0 5
o o=1 ° =1
o=2 o=2
v o=3 v o=3
10° T T T T T 10° T T T T T
50 100 150 200 250 50 100 150 200 250
Q

9 SRM O MIJVICBIFBDEZINSA—F—(CWT DI SEE

O70v b GFHREFEAXZSR)

The plots of cost function values with variable parameters in statistical

region merging segmentation protocol (see text for more details)
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Quantitative Evaluation of the Chemical State of Copper Oxide in XPS Depth Profiling Data
by Simultaneous Analysis with Photoelectron and Auger Electron Peaks

Hiroshi OKUMURA

Hiroshi SHINOTSUKA

Ryo MURAKAMI Kenji NAGATA

Sho OKAMOTO Masamitsu SATO Satoshi OSHIMA Masaaki MITA
Aoi NII Nobuyasu NITA Hideki YOSHIKAWA
Abstract

Quantitative surface analysis of the chemical state of copper materials is important for understanding the bonding

process between copper and different materials. X-ray photoelectron spectroscopy (XPS) is expected to be able to

distinguish between 0- to 2-valent copper compounds based on the positions of photoelectron and Auger electron

peaks. However, quantitative component analysis of multiphase copper compounds using XPS has been difficult

because the difference in chemical shifts between copper with different valences is small and the fine structure of the

XPS spectrum varies depending on the copper compound type even for the same valence. In this study, we applied a

recently developed technique to simultaneously analyze both Auger and photoelectron peaks automatically and

comprehensively in the case of the depth profiling of naturally oxidized copper, and to establish a quantitative

evaluation method for the chemical state of copper compounds.
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Narrow spectra in the depth profile of the naturally oxidized oxygen-free cop-

per plates of Sample A. (¢): Small window show expanded data of Cu 2p,,,

spectrum before Ar ion sputtering. (d): Small window show expanded data of

Cu L;M;M,; spectra at 0, 3, 6, and 30 min of Ar ion sputtering
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Simultaneous analysis of a narrow spectrum including the X-ray photoelectron peak

Cu 2p;,, and Auger electron peak Cu L;M sM,; was performed during Ar ion sput-

tering from 0 to 6 min for Sample A
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Simultaneous analysis of a narrow spectrum including the X-ray photoelectron peak

Cu 2p;/, and Auger electron peak Cu L;M,;M,s was performed during Ar ion sput-

tering from 0 to 6 min for Sample B
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Effective Search for Electroplating Conditions Using Bayesian Optimization

Ryuichi INABA Mami WATANABE Yutaro MORI
Makoto URUSHIHARA Kenji YAMAGUCHI
Abstract

Electroplating requires precise control of multiple parameters to ensure product quality, but traditional trial-and-error

approaches are inefficient. This study applies Bayesian optimization to identify optimal copper plating conditions that

minimize surface roughness. Using Gaussian process regression and the Expected Improvement acquisition function,

we iteratively selected promising conditions and confirmed their effectiveness through experiments. The integration of

expert knowledge further improved search efficiency. Feature importance analysis revealed temperature as the most

influential factor. These results highlight the value of combining data-driven and expert-driven methods for process

optimization.
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EELS Study of Electron Irradiation Effects on Epoxy Resins
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Yoshiaki SAKANIWA
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Naochika KON
Nobuyasu NITA

Abstract

The reliability of organic—inorganic composite materials depends critically on interfacial chemistry. Here, we

investigated the concentration effect of an amino silane coupling agent on epoxy/Cu joints by correlating mechanical

properties (uniaxial shear testing) with nanoscale chemical states (STEM-EELS). At 0.5 wt% silane, the joint exhibited

the highest strength, and CuCN (Cu” with C-N) was identified at the Cu outermost surface. In contrast, 10 wt% gave

the lowest strength, with Si penetrating tens of nanometres into Cu and a Cu2O-dominant outermost surface. Unlike

the conventional silane reaction on inorganic substrates, this system suggests a reversed pathway in which amino

groups preferentially coordinate/react on the metal side, producing CuCN accompanied by Cu’. These results indicate

that the interfacial chemical state and its spatial distribution play a major role in governing bond strength.
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EELS spectrum of 0.5 wt% silane coupling agent-treated sample: (a) C K-edge, (b) N K-edge,

(¢) O K-edge, (d) Si L-edge and Cu M-edge, (e) Cu L-edge
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Evaluation of Impurity Distribution of Porous Copper by 3D Atom Probe

Naochika KON

Yutaro MORI

Nobuyasu NITA

Abstract

Nanoporous Cu (NP-Cu) formed by electroplating on Cu pillars is a technology that eliminates height variation in

Cu pillar and improves joint reliability. On the other hand, NP-Cu has a large specific surface area and small grain size,

which raises concerns about bonding inhibition due to the incorporation of impurities. Therefore, it is important to

evaluate the impurity distribution at the Cu grain boundaries of NP-Cu. Although 3DAP is an analytical method that

can visualize sub-nm order elemental distribution in a micro region, it has been difficult to apply it to porous materials

containing voids. In this study, we established a sample preparation method for 3DAP by resin-embedding NP-Cu.

Furthermore, detailed observation by SEM and TEM and high-sensitive elemental analysis by 3DAP were performed,

and it was clarified that there was no impurity segregation at the Cu grain boundary.
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*1: Thermal Compression Bonding, *2: Solid-Liquid Interdiffusion
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Development of Adhesive Sheets with Thermal Conductivity
and Insulation for Advanced xEV Electronics

Yuri KATAGIRI

Abstract

The demand for thermal interface materials (TIMs) is increasing due to the diverse issues in thermal management.

We are developing TIM sheets with both thermal conductivity and high-voltage insulation properties. This report

discusses the investigations conducted to enhance the adhesive characteristics of the TIM sheets. We have succeeded

in improving adhesion through the optimization of the TIM formulation. Additionally, we adjusted the adhesion

conditions by assisting the reaction with additives. These advancements indicate significant potential for the application

of our TIM sheets in various thermal management requirements.

Fo—J—FIBCARAT AL, (EH

1. [FUsIC

L2 (Thermal Interface Material, B&FR TIM) 12,
FEREA & MG OB IZ kAR 2 & T, B R TR
W52 A %E e Je7o 9, BHOBS L7 m8d e, &
CWRBHENEICEN TV L HPEETH 5, B1 IR
T L2, kDI N—IROIEBEMEH, HTH L OB
EWDME L, TIM T OBIZBRE A LR 3V 2o,
BUZENART I 5 &0 ) BEDPEAET 5o —H, M4
HOEEMEHNL, FHTFMOIKIZES IZBHEL, B %
KBETHIENTEDLLD, GEROMEL ) ahEMY
WCBAEZ D 2 ENTHETH B,

AR, xEV R PEROESERELIC R, B 2T A
WOSF SF 2ET CRARERSEMLTEY, v ry
A2 P OREDPZIL - BEALL T 2. 2072w, H
B L2 TIM DBISEBATIR &> T b, T2,
XEV OKEGE (>300A) B L OEELEIL (400~800 V)

Itk DEEM

gk #

TIM

1A
FAREREIE(E

58—

MEE, #4&, B

R, EEERGEL TR S S % B LT EE
AR 5N, 20— XIExEV HiHOIKE & B
BARLTWD,, BT, INs 2 DO % fidFEo
[ EEREY — b ] OFIFEICHII L T 5. AT,
[FEELE Y — b ~OE 2 MlEE LT, #EM%
OG- E L72RRIZ OV THET 5o

2. EEMMEELEY — bOBRF

2.1 MMEETGEHT— b

Pk, (RBGRME & TR AR EATR D 5 A ERTIZ B W
T, B2IRT &) ISHBEM O 8K F T & A
Db — b+ 7 OEICHZES — M TIM Y — b 2R L
Ty CoOBE, BEHEROTHRENS L, Mgy — b
Ne— vy b 5700, REBIRIITTE VLW
DD D o 7z,

—7, bNbNORIE L7 [IHEEESHT — ] i,
RESFE L B2 — Oy — P THLSE5 2 &

1 / RC {=EHE

sms

TIM

ey
FARBRE S

NFHR
1 SHCEMEORR

Features of our thermal interface materials



Mitsubishi Materials Innovation Center Monozukuri and R&D Review No.4 (2025)

g —+
TIM¥— k
FERRTF

M2 1EROBERITE

Conventional installation method

REB L7z, STOEBRY — MIED, BEEO T EH
WTE, F72, b— by 7 RPEEETORRICES
\BHET 720, REBIEI A KRS 5 2 L 25 RE &
olze SHII, WEEMERY — MIEEEEZ 5T 5
LT, REOBEEEOEL LA LI X BBYERDOE
FibE, REPLHERE T CORBELEON LA S R
bo I T, WWEEMLIY — MIEERZMNGT 5720
DFES & FE i L7z,

22 MHEEEGHRY— M DEEEDMS

BAEMOm I, Zo0BRELEENHL, —OH
&, ZE — POREPHFM &5 EET 5 [l
DEEM] ThHbH, REOEEENALT S L, w8
T — M EHTFM ORI B TR SE L, STk
322 ehTEhv, ZOHIE, B8 — MoMEs
HRT 2 [NHOR VRS ] THbH, TOR) RS A
BT 2L, ZE— MIBRENAY, ENDHET L7
W, HEREEZFEOZENTE RV INH 200K
L0, 8 — FOMEERETH L, #E
ERINF OB ARG & FEhe L 720 BETLZEAICE DO W
TRE Y — AR, 52 FHI L 72, #5571 DR
fiitx, E3IZRTEBY, “HOT IV IO MIAEE
T— M ERHERA, 200T THNEL L CHs S 75kt e —ilg |
AR CRAWE G A BICE LA RSN ZET S
TEICXDERL 7,

BRI S A &, BRSEASUG LT B A& %
B3 %o BIROERAMEIIB VT, B IZH 28 H
T AEAETIE, EENIORESR SN, g,
MHMEED T D 2T, WEPEL 2D, [z —
NEBORE Y BR & A 20, EEDAMELEE R
Bo 72721, WHEMEEAEEIC RS L, BIRHIEC
ENTET, BT —IPENTLE ) 20, B5D
KT ESHLNIR o720 6T, WIFENIZLDY,
BHRSHOBI X T S 2L T L2 LT, BE oML
MWHRETH H 2 & xR L7z, BRI, HEEICHER
M ERE G AR ABRF A ICRINAI 2z 5 2 & T,
BHIREH D MBI EAD 2 1288 L CHITFA R 1B HE L <
TR, REOEAEED N L LR, #EH50h L
FTHLZENHLNE R o720 —J T, WENZTINA % N

3 EENOFHEITE

Method for evaluation of adhesive strength

5L, BRESHEEICEEZR T R L7290, NEOK
DESAMETL, ¥— MEZEEMHRFTE AW LS
e oz,

Zo LIz, BHREBMAIORE % REib L, FREo
TR LN OR ) S AW 352 T, 1 MPa Ll
DENEE I ZGH T LY L7,

2.3 EEREDEKRRET
REFETIIMET 5 2 & T, MHTFMIESET S, T
MTHHVELRZTOMBREEZZERT 5L, 150CLT
TOEENET L\, 22HTHOLN/EEY - M
150CCHAET AL, HENIZ02MPaF TIKTF L7zo #
T, BENERLOD, BHREOKEEXD 0
RFOBET 2 ML 720 9, MEMEZ BT 5K
IBEFRI Y RT LT B0, BINF A OFRINEKRE L
720 FORER, AKIRIZB VT 0 I2 B 2 B 29
BLE A, 150C TONEAFERS T 1.2 MPa D335 71 % 31 L
7o SHICEAREZKT IS0, KETORIED
HEAT 2T 2 0A] B MR 720 Z DGR 130C TD
BAEICBWTI2MPaDiEAE I EERL, BEREE
200C 205 130C £ T T 5 Z LI L 72

K12 130C DA KM ICB T 5 BAEVEEE x5

x1 EHEUMEETHY — bORE
Properties of the adhesive sheets with thermal conductivity

and insulation

HH FRIE (FFAE)
= MES 0.25 mm
B (R 22W/m -k
TiKf FE 5.0kVAC DLk
%471 1.2 MPa




ZEITF)TIV A I R—=Varbry—

f/‘_‘ ]\ @I‘ﬁ‘:‘lé%/_ﬁ’;—o

2.4 THAMEEHE

T APEDOFHI & LT, —8h5 [5RABR % v CElERE
B & FEHE I BRI 0.1 mm §OFE S ¥ B EME R B0
1000 mm O S THEY RS2 & I2 XY, HEOIRE) & R
L7ziBrae i L 720 ZoRBrcid, FHl sz
W2k, BEBPICEENPERT LN EE2KRAS » MIC
ML 720 23 HTHOLNMAEZFHIT AL, ARk
b 6000 MOAMICHEE DO T 2Lz 615 2 LA
bmE oz,

2.5 (GEMFMEOSTHE

S RBS U - BE E EERE — N OfREUF IS
W, ASTM D5470 (Z#eHL L 7= 532 X 0, HIEREE
50T 2B THflE % 2L S8 72255 BUKPUiE 2 574 L
Too HERE LC, mBUFELEESEE AT 5 2O
flirt B 5, & PR CRRl 2 4T > 720 B4 IR TAERDN S,
LAt i B IRV EIRSUE A R L, & R mT
CBWTHELRLENRONDL ZEDHL NIk,
ORI, BHOEBEME O R TS 2 LIKEHENEIC
EELTEY, EEMEICBOTOHTY & OBEED
B, BEEIIAEB T LI LN TELEEZION S,

3. BHHIC

KREGTIE, (R & TR & He A fi 272 [T
FERE Y — b | ANOFEEEOFG IOV THRE L7z, #
PR dsin#l O A O T bIZ L 0, FHEOFEEMEE
WESORE ) R & 2 M &5 Z LT, EEEENS5T
L L. S50, IRIMF O EMET O R, B
M OMH A ER L, 40 200C Th o 725 RE %>
130C F TRIBICIERIET 2 2 LTI L7z RBESMIE

L DoY) -R&D LY 22— 45 (2025)

4.0
3.5
3.0

225

o

ARERA
E 20 EREB
™ L8 i

1.0

BiEiR

0.5
0.0

o

50 100
1BALE [N/cm?2]

4 TMERREDITERSFIEDLE
Comparison of thermal conductive properties with commer-
cial products

xEVHiIcE & E ST, KBEBRBLUBEELZIV KD
TRIA WIS HTRETH D, B~ D A v M REOfiF
PLUZEBLL TWE 2w EE 2 b,

X Bk

1) Infineon Technologies AG, application note, AN 2101
PL52 2103 112902.

Foil HEE Yuri KATAGIRI
B %& PMO-B5
A=



# X

Bm/\A ZHACHBIFDHEREENDEIEXRED
TR =2 U—5DREFE

b

i

Prediction Simulator of Optimum Feed Rate for Food Waste Biogas Power Generation

Hiroki SHIBATA

Abstract

Our company is developing a food waste biogas power plant. This plant had been facing frequent equipment

malfunction caused by suboptimal operating conditions. Improper control of biogas generation had caused generators

to turn switch on and off frequently. Since the amount of biogas is highly depended on the feed rate of food residue

liquid transferred from mixing tanks to fermentation tanks, we had decided on focusing on these processes. We

believed that the problem of equipment malfunction could had been eased by optimizing the feed rate in order to

stabilize the amount of biogas. We developed a simulator that always uses the latest input data to calculate the

predicted value of the appropriate feed rate. In addition, we set up a function of the visualization of the predicted

results by showing with Tableau”™ software. The simulator has helped generator malfunction reduced. Consequently,

the installation of simulation has not only increased profitability but also reduced the workload for operators

successfully.
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