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Finite Element Analyses of heat transfer in microstructure of composite materials with
consideration of interaction between spherical fillers.
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Abstract

Thermal properties of composite materials with spherical fillers were numerically analyzed. Cyclic microstructures of the

materials with dispersed spherical fillers were modeled as Representative Volume Elements with FCC and BCC material systems.

Finite element analyses considering contact conditions between constituents were conducted to study local interaction. Thermal

conductivities of the resulted materials were calculated with different volume fraction of the fillers based on the FEA results and

compared to theoretical results. The thermal conductivity with low volume fraction were almost coincided with Maxwell’s

theoretical value where local interaction is not considered. Materials with high volume fraction showed significant improvement

of thermal conductivities, which is above Meredith’s theoretical value where local interaction is approximately considered. The

improvement attributed to heat flux through contact points of fillers judging from field of heat flux obtained from the FEAs.
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FHM ORI BRI MR -E528i1cky, ¥ —72k
BROGEIVLEBICHEWE A ELEBTHILNTE
D, X, it T A—Hx%E AL TMeredith®
FIEEPEEL, B DA 2 FE oM B R ICH i A AT e
PR A AR LTIZ[4].
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Fig.1 Extraction of a RVE from cyclic microstructures.
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Fig.2 Microstructures of FCC and BCC models.
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Fig. 3 Transformation of a Cartesian coordinates.
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Fig. 4 Numerical models of FCC microstructures.

(a) vi=10% (b) vi=74%.

(a) vi=10% (b) vi=74%.

Fig. 5 Numerical models of Transformed FCC.

(b) vi=68%

(a) vi=10%

Fig. 6 Numerical models of BCC microstructures.

Table 1 Material properties used for FEA.

Fillers Matrix
Thermal conductivity [W/(m-*K)] 250 0.2
Diameter [um] 50

BCC: 10, 40, 60, 68
FCC: 10, 40, 60, 74

Volume fraction [%)]
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Table 2 Thermal conductivities of composites obtained
from the FEA.

Volume fraction Calculated thermal conductivity [W/(m*K)]

Kanari

of fillers [%] FCC Transformed BCC
FCC
10 0.266 0.266 0.265
40 0.601 0.599 0.599
60 1.18 1.17 1.16
68 - - 2.88
74 4.06 4.13
20 a8
\RE 15
>
- A
2 /
=3 B FEA (FCC) /
= ]
>
= A FEA (BCC)
= 10
S
=] = Maxwell
o
=}
2 - -~ Meredith
S eredi
O
©
£
9]
<
'_

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8

Volume Fraction of Fillers v;

Fig. 7 Comparison between FEA and theoretical results.



A
—a
s—

N |

(a) vi=10%

(b) vi=74%.

Fig. 8 Temperature distribution of FCC models.

(a) vi=10% (b) vi=74%.

Fig. 9 Temperature distribution of transformed FCC models.

(a) vi=10% (b) vi=68%.

Fig. 10 Temperature distribution of BCC models.
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Fig. 11 heat flux field of a FCC model where v=10%.
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Fig. 13 heat flux field of a Transformed FCC model

where vi=10%.
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Fig. 14 heat flux field of a Transformed FCC model

where vi=74%.
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Communication Tool for Elderly Persons Using Emotional Speech Synthesis

Yusuke YAMANAKA", Takatoshi JITSUHIRO"
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Abstract

In this paper, we propose a communication tool for watching over elderly people using speech information processing

technology. It is one of messaging tools but it uses speech recognition and speech synthesis for elderly persons to make inputting

messages easier. Especially, it can send one of four emotions for one sentence and synthesize emotional speech. This function

can give more information than those of usual messaging applications, and it is friendlier to the elderly. In the limited experiments,

the results show that the proposed communication tool is effective to watch over elderly persons.

X —U—K: G, 2a=r—rary—, BIEEES

B, B R, [oT

Keywords : Elderly person, Communication tool, Emotional speech synthesis, Speech recognition, [oT
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Fig. 7 Messages received by the server.
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Fig. 15 A scene of an experiment using the
proposed watched tool.
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Effect of notch width and center frequency deviation in human head-related
transfer function on timbre perception and sound localization
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Abstract

The frequency spectrum of the head-related transfer function (HRTF) plays an important role in sound localization, particularly
in the median plane. The timbre of sounds is also closely related to their frequency spectra. The perception of the position of
sound sources is called sound localization. Interestingly, humans can separately perceive both the timbre and position of sound
sources even though their frequency spectra are mixed as they reach the ears. This study, we focus on the spectral notches in the
HRTF (N1), the central frequency of which may systematically depend on elevation angle. Our study also investigated the
influence of the notches on sound localization and timbre perception when the bandwidth of N1 and center of frequency changed.
The results show that the increase in bandwidth of N1 is perceptible as a change in timbre. Yet the influence of the center
frequency deviation of N1 on the sound localization is small. It suggests sound localization are affected only when the center

frequency deviation of N1 is relatively large.

F—U—F: FEFME, s, SREN, FA, ME TR0

Keywords : Spatial hearing, HRTF (head-related transfer function), Sound localization, Timbre, Perceptual cue
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Abstract

This paper describes the basic experimental results for communication between the test subjects and the healthy subjects using

a simplified electroencephalograph. With software and a simplified electroencephalograph which is non-invasive type, we

obtained the attention ratio and meditation ratio as the experimental results. We proposed the method which can estimate what

the test subjects think by using the attention and meditation ratio. We found that our proposed method has some problems to

estimate what the test subjects think with software and a simplified electroencephalograph through some experiments.

F—U—R i, HRMEX, VI I AR, L

Keywords : Brain wave, Non-invasive type, Meditation ratio, Attention ratio
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Consideration of Damping Force of Magnetic Damper

Adapted on a Pendulum Type Dynamic Absorber
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Abstract

Recently, magnetic dampers have come to be widely used, however, damping forces of them are difficult to adjust slightly.

The precise prediction of eddy current and damping force is too difficult and complex. This report presents a simple method for

estimation of damping force of magnetic dampers. The method is simplification of magnetic flux density calculations. To confirm

validity of this method, a pendulum type dynamic damper is tested. The variations of damping coefficient due to the distance

between magnet and cupper conduct plate are calculated and measured by experiments. These results agree well qualitatively.

F—U—R: ZATIyIF 3, WEGLS 78, WA, Bogtt, W), v Ralb—iar

Keywords : Dynamic damper, Eddy current damper, Magnetic flux distribution, Damping ratio, Damping force, Simulation
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Method to Reduce the Influence on Machined Surface of Quadrant Glitches
in NC Machine Tools
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Abstract

When a three-dimensional shape is machined by NC machine tool, the quadrant glitch occurs around the motion direction
changing point of the translational axes, which has a big influence on the quality of the machined surface. A lot of results of the
study to improve the quality of the machined surface with a quadrant glitch by NC machine tool are reported until now. However,
the study on the compensation method for machining error with the transcriptional characteristics to a machined surface of the
quadrant glitch of the translational axes has not been yet investigated enough. In this report, the method to reduce the influence
on machined surface by the quadrant glitches of translational axis is proposed, and the effect is confirmed by the actual machining
tests.
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Keywords : tool diameter, motion direction changes, dynamics, oval end mill, machined surface quality

1. [FE®HIC INHOWHELIMCHEZ LIZZNETIZ, 5 il
; \ W~ = 7w 2B AFEEE 5 $EEE@J%EHU\7‘_
B ) TR I RLE S NI T Do b,

i 0 ) 5 17 S BR LT A T BB AR L, 2
BRI NS TEOE M A EERSABMTY i

I TR AT LR ZEEDORMR (LU, 5
& kl/\yc f@%ﬁ%ﬁ-ﬁ@@@ﬁﬁ}i%ﬁ@@@ # 'g‘q‘g—}: l‘t) 7/)I/\THHEL %@tﬁ’l\i%a;ﬁb\ﬁ_*ﬁmj?

54{5-575/))71 [E 3 kﬁ)/\i))’)fkw iﬁ{ﬁﬁﬂ{ﬁﬂlﬁ_ﬁ% @Uﬂ'ﬂi%ﬁ%ﬁ@@@] i o 7 Tf£< B 1 dil 0 3
BT T L 1 b U O B PRRE SRR ISy i g o g 5% IR 22 I O T ~ 0

e BRSO TH I E B A £ T2 TVHB19). 20 H
SHET, LIFMRICLOM L@ OB EE oy ﬁiﬁ?ﬁﬂa@%&ﬁﬁ%’t ’m\m@m&@ﬁ@a

e N o A ran % IR T ;ﬁxi-}éﬂo%b@%%ﬁ\
. R K T FAETHIERHEREINTND. L1L, ZOERFE R
(= E S SR L RO S H & RELTHY, TIDD i i o035 B S 1 5 B 9 12 950 5 0 ) 756 0
BICILE L RBAT S KA LBBBEESND.  gpepn ey, W MOR RO 20 T

B, TOMERBEMRI T2 CEAENY g nan g mg s LTS,

T, BB ORAFEZALCHE B OL T IZLL=2T o AR G, T 0> % R 22 O T i~

YAy OREALIHOE EERSTATLES. DI TR PEICH LB B A RIS 4 E R, SR%E

*OEMTRRFTARE 2Ry TR, T443-0047 550 Rl B8 ol 7938 BT 5 3% 50-2
Department of Electronic Robot Engineering, Aichi University of Technology, 50-2 Manori, Gamagori 443-0047, Japan



LM LR EZZEORER M CEL0MAE 528
T, SHICESICTIERELX N L3E2 HiEZRE
5. 0, INETI LmickLivERICHEAETD
G2 R 22 ik (2% 3 D HR BRSO T RR 22 ORI T 1k
WCOWTHRFLTEA, K28 CIEN Tmmick L
W RS HE A 9 D5 R 22 i 12 L2 0 138 25 o % ik
FFEWCELTORFL, EMTERICIVZOR R %A
TR LTz,

2. EfffiMizE@mORPESHICEIAIAEMT

AT CTIE AR OmEMALIZER L THNDIEND,
SR BELGEBRIGICB W THEEICA VWL TWD E AR
D7z hEEL TERKICES 3 kTERoMN T
THERRETDH., COZEDLARERTIE, Z i 5 Te
B 2 wCEAM N LE2ITBOE LR, Z e
TeEHE 2 WhZ IR LI LT, Fe,
TR LM R ICREETHRIBZERICEDMN T
ZEICEHLTHOREZITHIZEEZARMETIXAMICLT
WHZEMD, KEBRTIIX 1 1Rd 5 @k~ =
B (el E-32V) 2 WT, M 2(a)lliR
IOl it THD C HhEE sy 7 X A [F) H B 1
SHALHZETHAEM L E2IT 72, ZTOM O T4 4E1%
F 1ITRT.

Tool z
Y

\I‘A—ams :-90deg

Offset

&/ — — Tool path

Workpiece

(a) Cylindrical machining motion.

=+ = Workpiece path

Fig.1 Configuration of the five-axis machining center
(EGURO_E-32V).

£, TOMAETIIEVBE RORREEO T A
BV T EB RO A TOLERH LT END,
b REN T 52 B & TR Rk o> B R T SIE B o T &) A R
ZHIETOHEEELLT, L=ya—HKAsH /o
XTI — LN — 27 A QC20-W (LA, DBB) &
LK 2SR REZREITT72. ZLT, 20
HEEBROM R L, B R ELEE I TR
REWE LI RE i L.

DBB

Offset

Table/— - Spindle side path
Workpiece — " “Table side path

(b) Cylindrical measurement motion by DBB.

Fig.2 Z-X-C-axes Cylindrical motion.



AREBRTHWD 5 W~ =7 vr20%, L
HZx T2 T ERBATREIGRIRTHIENTEDHE
VIOREAER T5H. CORMER A TAHZEICLD, #
DER &) SR DEE 2 7238 2212 XD 00 L~ 0 52 B8 A W% K
SHAZENTELFREMERHDIEND, ZNIZLVE
HERIOGIRZEE NI T IZRIETHELRTED
MHEFR LT, 2 R AR OERTHEHAINZE
VEhE)ETIX, TEETAEW AR 2868 S [10]
WU DN T OB 7 1A & X i oo E B 7 1) 3 — B
THIEND, X ORI ICIHI T i~ 5 %8
N SNDZEN MR TEE. ZNEHR TR0,
XY Bz LA IMBEREICIITH X B ORRZEH O
HERRE, EFRRO Z2-X-C XA ik R8T
% X il OIEE) 5 A S HER RO TR E A LT,

XY @z kA MM B EREIZH517 5 DBB 12X DM E
fERE, 2-X-C fho M ME{EIcEai L RBEIW
DBB IZXBMEMEREK 3 1R T. ZRbHORE R LY,
X-Y #ic kDM EB) R (X 3 () I2B1T5H X o
SIREEL O FEENHK dum THEHDIZH L, Z-X-C il
W28 A M NGE BRI BT A E R R (K 3 () BEIW
MMTAER (K 3 ()2, FkDOREEZERTDHL
X CERMoTz.

L EDZEnG, 5 ifil#~r=rrkr2bnolz
[ 5 dih 2 A 95 TAERE MR I3\ C, [a] s dih & 1 3 il
ZRIMEESELZE TN T HEICR 25T B &% %
EEICRIR T8, EHiEHEOSRIRZEE AN T
I T BRI CEHI LN TE.

3. FEEBEIVORI—FORE

INETOMZESNCLY, M THE Ik Lixbirv T
BB 2" TEA2ER 722808 EINTND. 2
AU, EVBRE) R DGR 2% 23N T 2%k Lt 28R
OLTHM THLYG A, HEHELZH WL EIZLY,
AR TIDICHERBIOEKICTRELEZENE
NOGREEICEDIN T EZ, ZNERDOK K
M6 0 T B ThHIE KB LOTE K230 L i
KO WE 2 HI 3528 C, I i~ % 28 AR
WMTHZENTEDEBEILND. ZOZENDLARFIERT
X, FEEBEEOEEROME (L&, Z7ex7 g
—R) DI ONTIHA L.

AREBRTIE, 2 EBOMLERTHWEERSMFO
2L, THEHEZ — HmiEHrofEEEICEREL
TRV ENEZ WA T EBREIT-7-. 2Ly,
RO THARKE ECRAETIEERO M IRDS:
R ICE->TRAETIM TR EICHL, BETD
TERKECHLIEBENZOMBROMN TR =% HE
MTFHZET, BT HIENTEROMHEFR L.

Table 1 Experimental condition for machining
Type Ball-end mill
Tool Number of flutes 2
Diameter 6 mm
Material AL2017
Workpiece Form Column
Diameter 25 mm
Radius of motion 13 mm
Cut depth 0.05 mm
Machining Cross feed 0.1 mm
Spindle speed 10000 rpm

Feed rate

200 mm/min

(c) Z-X-C-Axes Circular Motion Machining

Fig. 3 Circular motion with C-axis.
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Fig. 6 Cylindrical machining with Bidirectional
(Tool diameter 6mm, Cross feed 0.05mm).
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Fig. 7 Cylindrical machining with Bidirectional
(Tool diameter 12mm).
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(Cross feed 0.1mm).

TEX5. ZZCLEUAOM T &M, Lt 3 T3
fEL7- TEBREFECEL.

F—= NN HWEI TR R 2 91T, £
THWEA—= NIV ERERETHD ¢ 12mm DR —/L
TURINVICEDIM LR RN 7 (@3 2L, A—
NV RIVE R WEIN TIZH A4 RS E oM LA
ZEOBEEK 2.5um 1, A= AINEHNDLZ I
HEEVR 1.0um [CETRBSNDIZEDNHERINT.

PLEDZent, F—R"A3Inbnso- T AR k-
DA T BIEICH T RINEHNWHIEITK
D, TERIVIHICKER T AR TMLLIEZEEH
LEOMPEERONDLENER SN,

6. HHYIC

AEJE T UL, T 00 5 IR 25 2 4501 T 6 1 1
WBE RS H KISV, 208 5L
HEFT T, AR THONI REUTFICRT.

(1) 5 @~ = e 2eno-REEE A2 35
TAEME M Z RN T, (] i iy & e i i A [ 4 80 1
SHLHIETM T mEICx 32 T HERZTE ISR
R4 DTk, B o SR 22 & 25N T (2



KT HEBLB CEXHIENMHIR TE.

(2) MELRIMTHEIZAEDLE TR T7 4—RE/hEL
LI EE 2 WA licky, EEEICBT
LR —FHROHAT @mE /NS THIENTE, Z
AUCEOBED G 75 5\ o T 2R = oG R %
IZEDMIB RO TR EZHIVERDZET, N
TR 2 ESEDLZENAHE THDHZ LA HE R
ni-.

3) K= RFINDO T HEREREITLHHIEICLD
BRIT/INEL, 70RT 4 —RZ/NS LT EES)
EHOWDFIEICHRREN THLIER MBI
7.

4) A= INt Vo T ERL Eoh %2 T A
HWICAHETHZURINVERH WA EICEY, T A
BRIVIDICRKRELRTER TN L ULEZEERASE D
N REGONAZ LRI,

Eo e
ABFZE1L, TAKEUCHI B k32 O fF 78 8 pk B X
O, EHR IR EY REROW 12T =i
TeDO—ETHY, BRENITIREHOBEEZ R T

25 XM

[1] HBFME, FR 26, BRES, “DBB kick
% NC TYEFEM DR B REMvE, ” YT 74 X4k,
1990.

(2] BE—%, BBAH S, W LG, “NC LIEH
Tk o> G2 R ) 5 % 29 & 0 B3R fRAT & N T I RS
LDOHMiIE, 7 B AR Y2 i CHEC W), vol.66,
no.648, pp.2877-2883, 2000.

[3] BTk, Ak sE, wlFH K, K, “T
TEREMIC BT A A n AR —arDET ik e
e, 7
pp.117-123, 2001.

(4] PEREME K, MUUEAAth, BRIER, “5 flfl#~2 =
VeI BT A E il E [E] il oo B 5 [A) HR
B, T KB T4, vol.72, no.l, pp.52-56, 2006.
(5] #efkbe X, R ERE, BE—%, “MEHREBY
BRABCB D LVERE R OB R E), 7 KB T %
236 vol.72, no.2, pp.208-213, 2006.

(6] feebe X, H e, BIER, “Z il (5 9 655
FEE L0k 0ERE) R OFI R E 5k, 7 H
A -2 5 SCHE(C ), vol.73, no.727, pp.693-
700, 2007.

(7] ek, 3¢5 FE, #IERE, “f% /247 58 K
ODEBREEZEL-SIREEMESR, ™ BE L
2223k vol.74, no.6, pp.622-626, 2008.

(8] 74 LBy, e jfe A, FIMEAL—, “5 dlhif -~
=TI A a s il E B 5 n) S R 0 B 1Y

AT LN ENE 2 R SRS, vol. 14, no.3,

HFEOFMELOMIE, ” K L¥EEE, vol.82,
no.10, pp.913-918, 2016.

(9] 74 O B3, HJAEAR SR, “NC TIEMMICHKITD4
FRZEE O T i~ B R P IC B+ 20F %8 — T. &
RELVERE ROBEDOFE — 7 (A)TAKEUCHI
BRELEES ke wiEE, 2019,

[10] BhE AHE&HE, " TIEKERBR FiE@EA] —
W1 AR FER B JISB 6190-1, ¢ JIS N R
v 7@ T AR, 0) B A K %2, pp.955-1101,
2019.

[11] BRRESHEAR 8, “A— 3, ” &4t
KA —2r2—, (2021 4 8 H 9 H& M
http://www.nachi—fujikoshi.co.jp/)



FEI TR 8 19 % Bulletin of Aichi University of Technology (2021 ) pp.47-48 (2022.3)

BB B

SDGs | ZX N LTmm =T V7 T A 208 OEfh)

(2021 /=9 A 30 H=#H)

Engineering Design Education to Promote Understanding the SDGs
Tomoe OZEKI*

(Received September 30, 2021)

Abstract

This paper outlines the SDGs, which are being promoted worldwide, and summarize the requirements for human resource
development in the field of engineering which is the mission of our university. And we will discuss the social roles that will be
required in the future and the path that will lead to those roles, referring to our educational goals.
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Wheel Separation Accidents of Heavy Vehicles
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Abstract

Recent few years, wheel separation accidents of heavy vehicles are increasing rapidly again. In this report, we introduce the present state of

the accidents based on the statistical information that are opening to the public by Ministry of Land, Infrastructure, Transport and Tourism.

Furthermore, we explain its causes and measures in detail by use of the materials obtained by request for disclosure of administrative documents

to the same Ministry.
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Fig. 1 The number of wheel separation accidents of heavy

vehicles.
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Fig. 2 The number of wheel separation accidents of heavy
vehicles of both JIS and ISO standards.
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Fig. 3 The number of wheel separation accidents of heavy

vehicles of every production company.
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Abstract

In 2020, college life will be severely restricted due to the new coronavirus infection. We have summarized the introduction of

the De N oN Boo !,

which is an extracurricular activity of the university's music system, and the state of infection control

measures, which made efforts to continue the activity even under this situation. First of all, we will investigate the ventilation

condition of the activity place, think concretely to prevent sealing, crowding, and close contact, and report on the efforts of this

year when the event was held.
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Fig.3 Antari f:% Smoke Machine
Model Z—800 II
Power Supply AC100, 50/60Hz
Heater 800 W
Exert Oneself 85m?/min
Tank Capacity 0.8 Liter
Liquid Consumption Rate 83 min/ Liter
Weight 3.5 Kg
Size WXHXD cm 12.8X16.6 X31.5 cm

Table.1 Antari Fog Machine Spec
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