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Basic Research on Evaluation and Prediction of Soundproofing Performance

Makoto ANDO, Kenji YAMAUCHI and Fumiaki TAKAHASHI

Abstract: Generally, acoustic tubes or a coupled reverberation room and anechoic room are used to evaluate soundproofing

performance in new product development. The method using acoustic tubes allows evaluation of a small sample, but does not

allow evaluation in a state close to the product. On the other hand, the method using a coupled reverberation room and anechoic

room allows evaluation in a state close to the product, but requires a large sample of 10 square meters or more. For this reason,

there has been an increasing demand recently for the method using a smaller one of a coupled reverberation room and anechoic

room that can measure a small sample of about 1 square meter, but there are still few measurement cases and the characteristics

need to be clarified. Therefore, we investigated the characteristics and relations of both measurement methods, including the

method using acoustic tubes. Furthermore, we performed simulations and compared the results of numerical calculations with

the results of actual measurements.
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A Study on Al-based Inspection of Chip Component Misalignment
Makoto MURASE, Yosuke NAGASAKA, Kazune MATSUBARA and Yasutaka MIZUNO™

Abstract : The features of the Al were examined using misalignment inspection of chip components mounted on a printed circuit
board as a subject. In an Al-based inspection using a data set divided into six classes based on the degree of misalignment of
chip components, when the training data and test data were under the same conditions, the Al showed performance comparable
to humans. However, when the test data and training data have different conditions, the Al performance dropped significantly.
Here, we describe the features of the Al-based inspection that became clear from a study by changing the lighting conditions

and the inspection target.
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Measurement and Reconstruction of Equipment Positions for Automated Visual Inspection

Yosuke NAGASAKA, Makoto MURASE, Kazune MATSUBARA, Shingo GOTO and Akira KUROMIYA

Abstract :In recent years, automated visual inspection has been improved by artificial intelligence technologies, but the imaging

environment is still often constructed manually. If the imaging environment is not quantified, it becomes difficult to compare

and reconstruct imaging conditions. In this paper, we added the measurement and reconstruction of the light source position

to a system in which the camera position is measured by image processing and a robot arm reconstructs the position. Then, we

verified the reproducibility of the light source position reconstructed by the system and the inspection accuracy when the

position is reconstructed.
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Results of Co—operative Analysis of Stainless Steel SCS5B

Yoshiaki OHASHI, Emiko NONOBE, Nobuyuki SHIBATA and Takeshi MOHRI

Abstract: Co—operative analysis of stainless steel SCS5B has been carried out. Principal components of alloy were determined

by various procedures. As a whole, satisfactory results have been obtained.
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A Study on Anomaly Detection and Preventive Maintenance Methods

for Linear Motion Systems by Unsupervised Learning

Tsuyoshi MASE, Yosuke NAGASAKA and Kazune MATSUBARA

Abstract: In recent years, there have been increasing expectations for Al-based preventive maintenance and anomaly detection in

industrial machinery. In this study, we evaluated the detection capability using an autoencoder, a type of unsupervised learning

that can be used even in the absence of abnormality data. The target is a linear motion mechanism consisting of a ball screw

and a linear guide. The evaluation of reconstruction errors by acoustic and acceleration sensors showed that the autoencoder

has detection capability even for an axial misalignment of 0.1 mm. Non-destructive inspection using an X-ray CT and

observation using a microscope did not reveal any damage. It indicates that the system can detect small anomalies. This research

is expected to be an effective method for which it has been difficult to introduce Al-based abnormality detection.
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22

X6 Xt CT Iz X A4
(ByR—nnr, (MNV=7HAFK

FREMER IR EITAE L T B2 b D,
AT LTZ Al BT LTI O L ) k& 25
BIRVREORF AMHTEL2BNEHLTNDL I L%
ERT D2 ENTET,

6. ¥
ITEED AT DFERRIZ LY | EEMSRICRIT 5 AT D5
WAL TR E~OTE AN EE > TS, L
LAl OFET ML o TEBRE T — PR E L7200 | F
A Cllb) 7 S 7 — X Ffo TR WEHEICIE AL
WL DFEBEFATTCETHEHTERVEA LD D, R
e CHENM L Hifie LFEHO M ThHA— b a—
FUXIER T — 52 OB TEE P RER- O, BET—4 %
FACFFoTELT . THETHARE L H o HEEIC
KLTHADRFEE LTHIRFSILTNS,
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LTWDZ EnRS,

Fo. KK 1 mm OEFIIC X D RFE AL DR —L
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WEMHTELEAEZALTNDZ LR SNT,

KR L > TA— bz a—FIZ LD RERmICkt
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Preparation and Evaluation of N,N’, N ~trinonadecylbenzene—1,3,5-tricarboxamides

Yuzo ISHIGAKI, Ryo HATANO, Motoshi YAMANAKA, Takeshi HAGIO* and Ryoichi ICHINO*

1.# S
NP -1,3,5- MY BLRUIET IR (BTA) #HEk
i, OfilEsnTnAB I A YA vy a ) REefEaD—
BT I DORIGIC LT, BIOBMRIEE BT 55
BRAMEICERTE, @FEM L3 20T I FAICK
HAKRFEREICL > THEMMME L, Z2IT—RTIicEs
L7y TR Y ~— LN 55 THEARERRT 5.
EVS TR AT DI ERHMBNTWD, —RILDY
THEAEKRE LTOEMOWE L, RADICLDIY—E -
By e E LTOLOT, BHLIIHE . OEHHT L
FNEThH-T Y, 2Ok, HahBfEEHT 5 BTA
RN GRS, ~T R A2 G RN T X LERR
EDHEDITR-TH, ffEOESICLYRY T
COFEREA L UTHERRT BRI T VR LVEEFTH
DR, HFEM R EHRILE A L R TRELEAD
BYTAR)~v—%2522500 2 ERHEERLTNS
= 7 FEET ISR i A8 A L7z BTA
FBERICOWTIIIZ L A EHENR 2O, TV VIR
DKM EAEMIZ X oMb e lE T2 2 L2k

TA L

1 TA B K O L B o 4y -4 i

i B

INETEIRERRDFMERIIFFEND, £ 2 TAIFET
W3, 100/ FTHhFIvE - FTHhFIvERNIAY
Anral RERISESEDZ L CTBTAFEMARTA R KL OL
B (K1) 26 L, T ORHEDEVIZ OV THRE LT,

2. ERAE

2.1 AIE

NMR % 14 Bruker #E# AVANCE 111 HD 400 TF7- 7z,
PRI E TIZ BBFO 71— 7% Hv>, 18 mg/ml O HE K
b7 & a ARV SRR % IR CHE LTz, BC BHARHIE Tk
4mmCPMAS 7' —7 % v #iR, BUBHARH L 8 kHz,
FEEL 4096 FIDOSMET, CPTOSS HRIC K W IIE L7z, k%
BEE I Waters #1:5 Xevo 62-XS QTof & AUV, A %
J —VIEIR % EST £— R CHIE L7z, GPC JIE I 5
VEFTHERLOD AR > 7 LC-20AD, 1 T A —7 > CTO-20A, UV
R HA#R SPD-20A 7272 5V AT Mk W, 17 A3
FeE LAE oD KF-802 % 2 A58 HE L THW, 7 B m gL A
AR E LT, 77 AR 40°C, Fiid 1 ml/min TH
E LTz, RY AT L AR HERE 2 WV To i B & 51
BARBEH L, DSC MIEITEA a—A L AV LAV
L DSC-7020 Z V>, #EHR 5 mg, HIEHE 10°C/min T
-50~260°C D THIE L 7=,

22 \LEVMDERL
221 NN N=RJA0-/F T IR E-135-R) ALK

UETIR(TAR)DERK
ERFEWHKRT., ZF a2y 7 20 177250 mL O3

W77 AafT0.29T gD M)AV A7) R (1.12
mmol) % 5ml DY 7 mu XX N LT, ZOWWIKE
BACTHILLCNWDE LA~ 1.02 g D 10-/FFH
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F 3> (38.59 mmol) & 0.655 mlL ® Y ZFALT I
(4.70 mmol) % 5 mL D7 v m A X TR LT A
T Lo, —BRsRIE TR L%, ZORINEAH % 100
nL DY v a AR AR L, 2O A 100 ml &
0.1 NIEEOMIFIRIEAK T2 BIVEEO%, Mg~ ¥
Dz A THI:, WA e ET 2 2 &ick b A
W EST, e X ) — VISR L. TSR
HZEICEY, 0.823 g DHMNME AGEKE LT
(IX# 73.1%), 'H NMR (400 MHz, CDCl;) &: 8.40 (s,
3H, aromatic), 6.19 (d, 3H, NH), 4.15 (m, 3H, CH),
1.59 (m, 6H, CH-CHH,), 1.46 (m, 6H, CH-CH.A), 1.37
- 1.18 (m, 84H, CHy), 0.86 (t, 18H, CHy). "“C NMR
(100 MHz, CDCls) &: 165.09 (C=0), 135.15 (aromatic
C), 127.84 (aromatic CH), 50.45 (CH), 35.40 (CH-
(Hy), 31.88 (CH,-CHy-CHs), 29.59-29.29 (other CHy)
26.07 (CHy-CHy-CH), 22.67 (CHy-CHy), 14.11 (CHs).
HRMS (ESI): m/z calcd for CeHasNaNaOs: 1028. 9462

[M+Na]*; found: 1028.9442.

222 NN N=R)(A-/FTFT IR E-135-FJ ALK
VEETIR(LE)DER

3.04 gD 1=/ FFHF I (10.7 mmol) ZJFHEFE L
T, TAEFRFEDOFIACER L., 3. 16 g D H % At
WAL LTH7 (N 91.5%), " NMR (400 MHz, CDCls)
8: 8.26 (s, 3H, aromatic), 6.76 (d, 3H, NH), 3.43
(td, 3H, CHN), 1.60 (quint, 6H, CH-CH,-N), 1.37 -
1.18 (96H, other CHy), 0.88 (t, 9H, CHy). C NMR
(100 MHz, CDCls) &: 165.90 (C=0), 135.29 (aromatic
C), 127.93 (aromatic CH), 40.42 (CH,-N), 31.94 ((Hy-
CHy-CHy), 29.73-29.38 (other CHy), 27.05 (CHy-CH,-
CHy-N), 22.70 (CH,-CHs), 14.13 (CHy). HRMS (ESI): m/z
caled for CesHizsNsNaOs: 1028.9462 [M+Nal®; found:
1028. 9434.

3. BRRUBE

TAR & LAIDOIERIT 73% & 92% & Feagiymino 72, L
BT PR DI L, TA BUTRIE 2 A % [ @
EKThotz, LEDOIEROFTNENOIE, EHT LF L
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JeF VIS FENE T & 2 RS | B A p I i 0D TA Y
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HEEZDOND,

[E AR AE CTOR R Z B0 FEBMEIC R 2 M R A 15
L7912 BC [ER NMR JIE 21T o7z, 7 /L LD 2
A7 RV (7 4) 1ZBWT L BORE CH, o —2 (14
ppm) R°ZDFED CH, D E—7 (24 ppm) (TWENILL, T
RbEEOE—r 0EREGDLEDOLIICAOND, Zh
ELBOT VX NVIEDOFERN LT T DI EF 2 B,
DSCHIEDREREIFFLTWD, fHET 5 TARO v —7
(14 ppm, 23 ppm) (&, L & (et AIZHE < BLIEM: C,
JDDAR—=ZZ A NZHEFIRD sine v 4 7V VSEHI
SHL, MO NLLET L TNWDZ ERREBIND,
Flo, TAFAIEFFED CH, O B — 27 3L BIClE 33 ppm
MBI EN TN DO L, TABI T 30 ppm 3T
B S TWD, Ziudfmib L7 vF ) k7
YAV TY T OSREEEZ TS TWAH DR L, #dmib
LTWRWT AFAETIEI = aDary 7y A—a
UNFET BT DICEBS B SN D y Y EEIE
NHBET, LEOT VFAEPFERBILLTEY, TAR
DT IVFIVENFERTHD L EIFFL TN D, 190~
110 ppm LD AT bov (1% 5) (ZIEBESGRN & v
A=V (168 ppm), ¥ BED € (136~135 ppm)

f

T 1
55 50 45 40 35 30 25 20 15  ppm

X4 TAR (F) KOLA (L) o7 L/ 88iko0
E{K 13C-NMR 227 kL

A M

T T T T T T T T T T T T
180 175 170 165 160 155 150 145 140 135 130 125 ppm

M5 TAR (F) ROLM (L) OB R= VRO
F B O E A 13C-NMR A7 kL

& CH (129 ppm) DE—Z7 RIS TWS, ZhbHD
E—7 8, L BT T LS LRI &[RRI S 7

25

DX, BB OFBELEZ OND, —J. TARTIET
RV TR VIRRL L TR Y, KT CH o —
A SN TR, Z OIREALIENR OF 5 > 7Y
7 DB &SRRy OB O RN RREO L &
WWALDBSROY L EZ b, TARTIET AR VLT T
72 <L RO BTA I HIEE L T D RSN D,

4. % B

EHRILIZ 10~/ FT oV EH D WL 1/ F T VL%
HTD NN N -F) 2 FTon_r€r-1,3,5-11
ANREET IR TARKROL BAEGR L, fx O
AT O 2 & TEBILOENIC K YO ZEITOWTHA
L7z, DSC <CHE A NVR HIE DR D, LALL 722D TA
TTET R AVENFERL L THE LT, 7 AT
T ACHMMIE LT D BTA S bIEE L T\ D 2 &
Wmolz, TO—75, TA BT NEIFRIE~DOFIEE
EENEL . KER LTV D DICHEWERE WD & %
HHRL TS, 73 FEELICOEMEZEATL L
THTEAGEOEKEZM > TND T I REOKEFBEH
HARRNTIRTE S 7oRER TEE I & EWE & v S FEsCT
LB ZFRFICH ESEDLZENTERESAD, 20O
SYIREE A K DR T ESRICESS Y 7 R
T UTNARGHCHEE T D LEZ B, BE. 05
R K DRI IS WIS IS IR A 4T > T D,

e = PUN

1) Y. Matsunaga et al, Mol. Cryst. Lig. Cryst., 141,
pp. 327-333 (1986)

2) E. W. Meijer et al, Chem Lett., 29, 292-293
(2000)

3) Y. Matsunaga et al, Bull. Chem. Soc. Jpn., 61,
207-210 (1988)

4 T. D W27ZY v ARIEEE OO O fifE
NMR 727 = 7, pp.57 (2004)

5) ZZREEL : myf OB NR, pp. 27 (1994)

6) ZZREEL : =y f- O/ NIR, pp. 65 (1994)
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Development of Pressure Loss Evaluation Method for Porous Materials using X-ray Computed Tomography

Masashi TATEMATSU, Kazune MATSUBARA, Yuki INAMA and Yasushi KAJITA

1.# 8

S RE O JFEEE 72 2 BIHES L > b ORI IZ I
TEHIRRICHE S NI=N L » S 2L D RIEOIE S
KRG+ Tl <, WERRE DR T REE S LT
FAX—BRICEDDLZ DS D, ZILIED X D 2
WROEIERIZTRNE L, 74— A ~—FfE
R &N 5 EBAZ AV 72l A ORE D208
R B VN EN TV AR, BURTITRBE O BT
JHBIGHMICIX R ER A LB L 2555 MEE AL
Thd, Linl, EBREIT O ICITBEIE AR, KA
KEHRTHE, HEHAZEOR iR ERBETa A kR
K&, 22T, @AFHNLLS, EBROa A Mz
TRESERFHMEFE & LT, MR A X # CT THIE
L. WIELEEHERT — 2%y 2 b—2 3 AN
TIHENBRRZRD 5 B DN TR L7z,

2. ERAE
21 EiRSEER
JESRIFHIC I, B 67 mm, £ & 7 m O AIZE
OREIR (K 1) &AWz, as-+Hoc g g3 2 8iR o
TURMNC BRI EMERT (B 2) 2T, BT OE S
ZEEME Lz,

1 FEBRIT A T R

() B L

(b) 7 /L 2 F AR — L FEHH
B4 2 Rk & T

F3, ke LePubyiE 2.5, 10, 15 m/s IR 7T
AR U JEIRICINE & FE M LT, RIS, S ALK A B
L8R & LT BUBRRE M AT B Rk & FEE L
Too HRIERBHINERE LMEOHE SO T VI TR
— e Lz, B 10mm DT VI FHR—LEES 67 mm
SRELTCHEIC DOV CTRE 2 Lo Ly 2.5, 10
m/s &R U 7 OG5 TR RENE 2 £ L7z,

22 2alb—33ay

2. 1 HiCHWJRR & [Fl— Dk % CAD TIERIL,
Ral—varOBREFALLE, YIal—i gy
Y 7 B2 i% SOLIDWORKS — Flow Simulation 2022
(Dassault Systemes SolidWorks Corporation) Zffi ] L
77

Flo. T I TR AR SRR EE T O T
& XHCT (inspeXio SMX-225CT FPD HR: (#f) kil
TERT) THE L7z, SRR B AT JE L 72 IR 2 Bl L
REIR S L5 GORIRET VE Lz,

3. BREER

3.1 BHLLOEHELME
RPIEOZEMEZBRFET D722, B LOBAIC
ONT, EBRET I 2L —Ta Ol EITo -, T
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T 5
R 1
H

0 &

0 5 10 15 20
HLODFEERU [m/s]

4 3 Bk L ofitE & JE K

3.2 B HYDE HEKFTE

HMEE LTI AR T R—=L 2 FE LA OWT,
FEHRIOFERLE VI 2 L— 3 I & D iR R 2 X
AR T, Bt Y DA BB L CIEROiE A 10
m/s 725 TR T 2.6 m/s TR L7, ZAUER
B EOT VI TR E Y ETERBREL ol
TR STl EE NS, 2, EE
KIFFEBREL VI 2L— 3000 40 s, &)
B2 LOSGAE LV ERANRRELS hole, ThEvIal
—Ta T X CT THE LE-BIREZ DO EMH L

S LREOEREEZ D,
200 >

— < FEhR
&150 v iar—vay
K A
g\ 100
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0 DN

0 1 2 3
FuL TR U [m/s]

X4 kD 0 OFEE & E SR A

33 X #& CTIZLBHRAIE

XHRCT CHRIE LT 2 TR — L E2HIE LfE R %2 K
5 IRT, MEOBEENGE <. RENZWIZDRELE
C. FEE O OAE T 2R L THIE TE Ty
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A 7E FZ 4K Bt I
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4. % §

BHEIR A X # CT CHIE L. WIE LM T —
AnHY R 2 b—a U CIENBRIREE R 5 FikiC
DWTHRRF LT,

FEJHR I E F IR 3R B3 D MES A ER L, &R
B2 LOEAIE. ERE VI 21— 3 VOREERN 20 %
DFAEHIZIE > T,

— 5 BERZ T VR SRV A SR LA T,
REHR LA & I L CUENBEEANRE L fotz, JE
THBRITERLIV I 2 —2a VORBEROFTN 40 %
INEL Te o T, ZAUE X R CT IZ K B TIRME D+ 72
FETTETWRWI ERFERD—2EEZZ N5,

AT X B CT OBEREL N L, EBRE I 2 L—
3 Ol A LT WERROBZ R EICIY AT
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1) Zeng, Z., Grigg, R. A Criterion for Non-Darcy
Flow in Porous Media. T7ransp Porous Med 63, 57-
69 (2006).

2) /AR IR i, IR & EEERARECE TR
MR Z LB E (BT 2 E OB EORKE, A
Rz Fm 0, 2021, 88 %, 2 &, p. 155-
162

3) Zolotukhin, A.B., Gayubov, A.T. Semi-analytical
Approach to Modeling Forchheimer Flow in Porous
Media at Meso— and Macroscales. Transp Porous

Med 136, pp.715-741 (2021).
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Measurement of Glass Fiber Content in Plastics by X-ray Fluorescence Analyses
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Having Two—Armed Alkyl Groups as Side Chains
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Reactivity of Bis(MBoc type Indroquinoxaline)

Derivatives

Hideki HAYASHI, Mitsuo ODA, Take—aki KOIZUMI
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