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Abstract

Japanese swords were valuable not only as weapons, but also as traditional works of fine art. Forging technology
and the polishing process are important elements of sword manufacturing. However, there has been little quantitative
discussion of the process. In this paper, the microstructure and the composition of various whetstones used for
polishing are quantitatively evaluated to clarify their characteristics. The effects of differences in the properties of
the whetstones, which are a specific polishing material, on the surface of Japanese steel were examined. The crystal
structure of natural whetstones is hexagonal, and the main component is quartz in the form of SiO». Other impurities
such as C, Al, K, and Mg ions were also detected. In particular, the concentration of C contained in quartz is of great
significance. It was found that increasing the concentration to 13 at% as a threshold gave a hard touch feel, whereas
decreasing it gave a soft touch feel during the polishing. On the other hand, artificial whetstones use SiC or Al,O3 as
the abrasive, and have a more porous structure than natural whetstones. The parameters of the surface morphologies
such as the root mean square and the arithmetic mean roughness were obtained by conducting experiments of
polishing nails made of Japanese steel. The effects of the properties of the whetstone on the surface roughness were
investigated. In the case of an industrial artificial whetstone, a positive correlation was found in which the surface
roughness of the steel surface increased as the roughness of the grindstone increased. Furthermore, a slight negative
correlation was found in the case of the whetstone used for sword polishing.

Keywords: Surface morphology, Polishing process, Whetstone, Japanese steel, Microscopic structure
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Table 1 Example of polishing process for Japanese swords.

Process Grit size Polishing material

1. Shitajitogi

1-1 Kongoudo #180~#200  Artificial or Natural stone
1-2  Binsuido #400 Artificial or Natural stone
1-3  kaiseido #800 Artificial or Natural stone

1-4 Chuunagurado #2000~#3000 Artificial or Natural stone

1-5 Komanagurado - Attificial or Natural stone

1-6  Uchigumorido Natural stone

2. Shiagetogi

2-1 Hazuya - Natural stone

2-2  Jizuya - Natural stone

2-3  Nugui - Paste with iron oxide
2-4 Keshoutogi - Natural stone

2-5 Migaki - Tungsten alloy

2-6  Narume - Natural stone

2-7 Nagashi - Tungsten alloy
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Table 2 Whetstone for Japanese sword.

Process Sample ID Stone type Touch
1-2 Binsui bs-01 Artificial Hard
bs-02 Artificial Hard
bs-03 Natural Soft
1-5 Komanagura kn Artificial -
bn Natural -
1-6 Uchigumori ug-01 Natural -
ug-02 Natural Soft
ug-03 Natural Hard
2-2 Jizuya jz-01 Natural Soft
jz-02 Natural Hard
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Fig. 1 (3B CH 5 4 FtE 10 3UR 0 T I B F K
TONEEREZ—BICLIZbDOTHY, FREORK#T
& DA R D BFTCHARIC OV TR T < fg L
EbOTHY, WMAHGRITEREBICE RS, A0 5
bs-01 & bs-02 X VB2 KM T, MM HEkOEB =T K
FTANBRISTEY, AAFOEKELRDLNT, A&
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bs-01  bs-02BERBE0T

ug-03" 4ddi01 _dd-02
Fig. 1 Appearance images of the whetstone for
Japanese sword.

ug-01'  ug-02

Table 3 Analysis apparatus and measurement conditions.

Evaluation Apparatus, Model

Measurerment conditions

Surface morphology White light interferometry

Nikon; BW-S507

Crystal structure X-ray diffraction

Bruker; D8-DISCOVER

Composition

Magnification; X 20

Scan area X XY; 561.530X561.518 [um]
Z range; £20 [um]

Scann step; 20 [nm]

X-ray; Cu-Ka

Voltage-Current; 40 [kV]- 40 [mA]

Scan step; 0.02 [deg]

Scan speed; 0.03 [deg/s]

Energy dispersive X-ray analysis  Accelaration voltage; 15 [kV]

JEOL; NeoScope JCM-6000PLUS Magnification; X 100~600

Cross section

Scanning erectro microscope

Accelaration voltage; 10~15 [kV]

JEOL; NeoScope JCM-6000PLUS Magnification; X 100~600

_3_
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) I ug-03
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~
=L bn
7
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g o © —
§ \\.Ki \\ bs-03
o & T 5~ eTe
— [=} — — o~ o~ O
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R 2 bs-01
10 30 50 70 90 110

Bragg angle 20 [deg.]

Fig. 2 X-ray diffraction profiles from the various whetstone
for Japanese sword.
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0 Si C Al K Mg
Composition

Fig. 3 Compositions and concentrations of whetstone
used in Uchigumori process.
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Fig. 4 Cross-sectional SEM images and binarized images
of the whetstone sample of bs-01, bs-03, and #240.
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Vickers Hardness and Electrical Conductivity of 3YSZ/8YSZ Composite

by
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Abstract
The Vickers hardness and electrical conductivity of the 3YSZ/8YSZ composite system prepared by the conventional
solid-state reaction were evaluated. Relative densities of more than 88% were obtained. The crystal structures of the

composites were indexed as cubic and tetragonal phases investigated by X-ray diffraction and Raman spectroscopy.

Scanning electron microscopy revealed particle sizes, which increased with the increase of 3YSZ content. Vickers hardness

of 75 mass% 3YSZ — 25 mass% 8YSZ was high in comparison with those of other specimens, which were approximately
correlated with relative density. The 50 mass% 3YSZ — 50 mass% 8YSZ specimen showed high electrical conductivity and

low activation energy at 600 and 700°C.

Keywords: Yttria-stabilized-zirconia, 3YSZ/8YSZ, Composite, Vickers hardness, Electrical conductivity
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Table 1 Sample name, composition, density, and relative

density.

Name Composition Density (g/cm®)  Relative density (%)
Z0100 100% 8YSZ 5.341 91
71090  10wt% 3YSZ-90wt% 8YSZ 5176 97
22575  25wt% 3YSZ-75wt% 8YSZ 5.239 88
73565  35wWt% 3YSZ-65wt% 8YSZ 5.747 95
Z5050  50wt% 3YSZ-50wt% 8YSZ 5.811 97
76535  65Wt% 3YSZ-35wt% 8YSZ 5.807 9
27525  75wt% 3YSZ-25wt% 8YSZ 5.449 90
Z9010  90wt% 3YSZ-10wt% 8YSZ 5.735 94
Z1000 100% 3YSzZ 5.829 96

C : Cubic
T : Tetragonal

. :
70100 CEI Y I T Chc

71090 l \ L h

Intensity (a.u.)

10 20 30 40 50 60 70 8 90
26 (deg.)

Fig. 1 XRD patterns of 3YSZ/8YSZ composites after
sintering at 1400 °C for 5 h.
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Fig. 2 XRD patterns of 3YSZ/8YSZ composites after
sintering at 1400 °C for 5 h at 20 of around 74°.
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Fig. 3 Lattice constant a of cubic 8YSZ in the 3YSZ/8YSZ

composites calculated by the XRD peak at around 74°.
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Fig. 4 Lattice constant a and ¢ of tetragonal 3YSZ in the
3YSZ/8YSZ composites calculated by the XRD peak at
around 74°.
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Fig. 5 Raman Spectra for 3YSZ/8YSZ composites after
sintering.
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Fig. 6 SEM images of composite electrolytes after sintering
on (a) Z1090 and (b) Z5050 surfaces.
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Fig. 7 Vickers hardnesses and relative density of 3YSZ/8YSZ
composites.
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Fig. 8 Electrical conductivity of the composite electrolytes.
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Fig. 9 Activation energy for the composite electrolytes

estimated by the slope of the line of the electrical
conductivity.
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Fig. 10 Relationship of the electrical conductivity and
Vickers hardness.
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Abstract
NiO/YSZ composites were synthesized by the microwave assisted urea homogeneous precipitation method utilizing
microwave absorption of core oxide materials of NiO and/or YSZ. The deposition behavior of YSZ on NiO particles was
evaluated by SEM-EDX. A roughly homogeneous distribution of YSZ on NiO was observed. Crystal structures of the
deposited YSZ and NiO core were evaluated by XRD measurement. The results of SEM-EDX and XRD clarified that the
composites were successfully synthesized. The common logarithm of electrical conductivity for NiO core composite at
900°C was —0.60 Scm™!, which was higher than that of YSZ core composite (YCC).

Keywords: NiO/YSZ, Composite, Microwave heating, Urea homogenous precipitation
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Fig. 1 Microwave heating curve of distilled water with NiO
and YSZ particles.
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Fig. 2 Synthesis process of the NiO powder and the
composite of NiO core (NCC).
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Fig. 3 Synthesis process of the YSZ powder and the
composite of YSZ core (YCC).
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Fig. 4 XRD patterns of (a) NiO as prepared after sintering at
800°C for 5 h and (b) NiO core composite, NCC, after
sintering at 1200°C for 2 h.
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Fig. 5 XRD patterns of (a) YSZ as prepared after sintering at
1000 °C for 5 h and (b) YSZ core composite,YCC, after
sintering at 1200 °C for 2 h.
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Fig. 6 SEM images of (a) NiO core composite, NCC, and (b)
YSZ core composite, YCC.
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Fig. 7 SEM image of NCC and elemental distribution images
for Zr and Ni, and its EDX line-scan analysis.
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Fig. 8 SEM image of YCC a}ld elemental distribution images
for Zr and Ni, and its EDX line-scan analysis.
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Table 1 Elemental molar ratios of Y, Zr, and Ni in the
particles and bulks of the NCC and YCC by EDX analyses.

Y (mol%) Zr (mol%) Ni (mol%)

NCC particle 3.1 27.5 69.4
YCC particle 1.0 9.4 89.6
NCC bulk 3.7 344 61.8
YCC bulk 1.7 15.4 82.9
As calculated 3.6 21.0 75.4

L

Fig. 9 ié) ’SEM image of cross-section of NCC bulk and (b)
mapping of the positional distribution of element for Zr, (c)
that for Ni, and (d) for O.

Fig. 10 (a) SEM image of cross-section of YCC bulk and (b)
mapping of the positional distribution of element for Zr, (c)
that for Ni, and (d) for O.
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Abstract
This paper describes estimation of the rigidity of a monocoque structure, which forms the main body of the racing cars used

for the Student Formula SAE Competition of Japan. The monocoque structure is constructed of sandwich panels in which a
honeycomb core made of aluminum alloy is sandwiched between two CFRP panels. The rigidity of the body is considered
numerically by analyzing the monocoque structure by FEM, whereas a micro model, which consists of the actual honeycomb
core and the CFRP panels, cannot be used for the entire model due to the limited number of elements and nodes. Therefore, a
macro model is assumed by applying the homogenization method to the micro model. Being greatly affected by the dimensions

of the honeycomb core, CFRP panels and the entire macro model, the mechanical properties are considered by changing the

number of honeycomb cores. In this case, the honeycomb cores and CFRP panels have specific dimensions and materials,

respectively. Then, by determining reasonable mechanical properties from the homogenization method, structural analysis by

FEM is performed on the entire monocoque structure by applying those mechanical properties to the analysis. The results show

that the maximum deformation is greatly affected by how the honeycomb cores are placed between the sandwich panels.

Keywords: SAE formula, Monocoque structure, Torsional rigidity, Honeycomb core, CFRP panel
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Table 1 Relative errors of Young's modulus between three axes
of honeycomb micro-model.

minimum values | maximum values | Relative errors
Ex 1.659 MPa 1.820 MPa 9.7 %
Ey 1.659 MPa 1.820 MPa 9.7 %
Ez 1674 MPa 1702 MPa 1.7%

Table 2 Minimum, maximum and average values of the
overall deformation calculated for each analysis.

Analysis 1 | Analysis 2 [ Analysis 3 | Analysis 4

Minimum Values 0 mm 0 mm 0 mm 0 mm

Deformations | Maximum Values 1.917 mm| 1.964 mm| 3.945 mm| 3.355 mm|

Average Values | 0.6715 mm| 0.6803 mm| 1.620 mm| 1.460 mm|

Table 3 Comparison of deformations calculated
in each analysis.

Analysis Number Maximum Va'lue of | Difference I?ased Percentage Based
Deformation on Analysis 1 on Analysis 1

Analysis 1 1.917 mm 0 mm| 100 %

Analysis 2 1.964 mm| 0.04701 mm 103 %

Analysis 3 3.945 mm| 2.028 mm 206 %

Analysis 4 3.355 mm| 1.438 mm| 175 %
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Table 4 Minimum, maximum and average values of principal
stress calculated for each analysis.

Analysis 1 Analysis 2 Analysis 3 Analysis 4

Maximum| Minimum Values | -0.2333 MPa| -0.2291 MPa| -0.6731 MPa| -0.5249 MPa

Principal | Maximum Values 6.326 MPa 6.561 MPa 4.460 MPa|  3.539 MPa
Stress | Average Values | 0.2213 MPa| 0.2229 MPa| 0.2098 MPa| 0.2068 MPa|

Table 5 Comparison of maximum principal stress calculated
in each analysis.

Analysis Number Maxﬁn@ V?.lue of Difference l?ased on | Percentage l?ased
Maximum Principal Stress Analysis 1 on Analysis 1

Analysis 1 6.326 MPa 0 MPa 100 %

Analysis 2 6.5601 MPa 0.2341 MPa 104 %

Analysis 3 4.460 MPa -1.866 MPa 70.5 %)

Analysis 4 3.539 MPa -2.788 MPa 55.9 %)

(a) Analysis 1

i |
(b) Analysis 2

(d) Analysis 4
Fig. 14 Principal stress distribution in each analysis.
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Flight Trajectory Simulations Using Ball Speed, Rotation Speed and Rotation Axis
on Actual Pitching of Baseball

by

Kohei MORIYAMA™!, Soun FUJITA"?, Masatoshi Okubo™? and Hiroo OKANAGA"
(Received on Mar. 18, 2022 and accepted on Jul. 7, 2022)

Abstract

In baseball, the pitching trajectory is rarely exactly the same due to factors such as the axis of rotation, number
of revolutions, ball speed, and release point. Since the reduction rate of the actual pitching speed and ball speed due
to such factors has not been clarified, the accuracy of pitching trajectory simulation remains questionable. Therefore,
in this study, the orbit and rotation speed were measured by conducting experiments involving actual pitching of a
ball. In addition, using the drag coefficient and lift coefficient obtained by wind tunnel experiments, we simulated
four-seams and sliders with different ball speeds and rotation speeds. From the results, the reduction rate of the ball
speed and number of revolutions, as well as their influence on the pitching trajectory, were clarified. It was found
that the difference in the reduction rate of the number of revolutions is small between four-seams and curves, but that
the deceleration rate of the ball speed is higher in the four-seams. In addition, the change in the horizontal direction
of sliders increases with larger number of revolutions, and decreases with lower ball speed. In other words, if the ball
speed approaches four-seam, it is difficult for the batter to determine.

Keywords: Baseball, Aerodynamics, loT-ball, Serial photographs, Flight trajectory simulation
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Fig. 1 Experimental balls.
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WTR(DRQ2) K FREC, B REC, A RIHT 5.
MR TEDSy AL T A =2 2R T. 22T,
D:FL)1, LB, ABERmAE, pBXEE, UgitH, d
A—/VERE, NAR—/LORERTHD. 28, KERO
WEEIZ 40m/s & L, R— L OEEEKIL, AT A —
X & EEE OB ERIC G D 72D, 1500~3000 rpm
T 100 rpm = & IZEIESEL A G0 S BT
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—————_ Wind tunnel Frame
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Fig. 3 Schematic diagram of wind tunnel and piano support.

2.4 BEHEIIaAL—Vay

BT FEBR T DAL= B AR S L OME AR O E & K
WA RDNF - 7y Fik%EAWVT Table | D544 T
HKET I 2 —va r&217H. £/, UTOXXEHRE
KXz HW Tz 3.

d?x .
mwz—k-V-u+ﬁ-V - (vA, —wA,)
+% VH{(Au — Aw)w — (Ayv — Ayu)v} (4)
d?y [
mmz—k-V-v+ﬁ-V - (WA, —ud,)
+% V(4w — Ayu)u — (A,w — 4,v)w} 5)
d? l
md—t§= —k-V-w+E-V2-(uAy—vAx)

+% V(4w — A,v)v — (Au—Aw)u}—mg  (6)



1
(Au — Aw)w )? (Axv - Ayu)u T
F = {_(AXU - Ayu)v} * {_(Ayw - AZU)W}

. %)
+ { (Ayw — sz)v}
—(A,u — Aw)u
1
{(sz - Ayw)2 + (Aw — Azu)z}2
H= 2 ®
+(Ayu - Axv)
1
V=w?+v?+w?)2 9
1,
k=5p7d%Ch (10)
1,
l=5p7dC (11)
1,
s= E'DZd Cs (12)
u ="VcosOcosy (13)
v ="V cosfsiny (14)
w=Vsin6 (15)

ZZ T,

miAR— L O'E & kel

d:AR — )V E £ [m]

ViR — VO K& S [m/s]

u, v, W L Fox, y, z8 5 18 O 3 [m/s]

Ay Ay, Ay TRIERERA 2 SV Dx,y, 23l 5 18] R 53

R AT A= i |

AT L ]

Cs: R %%
Thbd. BRMIFA ML —FERATAX—L L, FHAKDL
DWFFE 397 — 2 O ToT R—/ L CHIE L7ZERE & [a#55K
A L. BHESAE % Table 1 12”7,

Tablel Condition for simulation.

Type of pitch Slider Straight
Initial velocity[km/h] 95,114,145 114,148
Number of rotations[rpm] | 1712,2085,2406 | 2085,2478

Azimuth[® ] 140 90
Depression angle[” ] 15 0
3. RERIER

3.1 R—)LEER%k & BRED BIE

Table 2 (ZA b L — h O ERBIHGER, Table 3 I H—7
DOEREWWHRELOEREZ T, AL — FOERIT
142%BAOLTEBY, I—71F3 103 %P LTnbZ L
NHERTETZ., ZOZENBA ML — I —T XV
HLTWDZ ERFERINT.

Table 2 Velocity of ball (pitcher2 straight).

Initial
Straight o 12.1 Final velocity | Deceleration
velocity
Pitcher2 102.6 km/h 88.02 km/h 14.2 %

RIS « KR

Table 3 Velocity of ball (pitcher2 curve).

Curve Imm.ll Final velocity | Deceleration
velocity
Pitcher2 90.72 km/h 81.36 km/h 10.3 %

Table 4 IZA ks L — b O[BHEEEJR /D> 2, Table 5 12—
T OEERER D R OMER 2R, [BlEREKE, SEE S A
TOWBEEELD D H 2408 BHR CHEN L Clalisik s
WoTWnD., EAZEICLDZMERZEIT 1 %N TH Y |
By Fr—Z¢DOEEREOEHTIRKT 6 % THo72
A b L— F ORI 1.42~2.09 %O#FH TR L TEB
D, =T DOWEADRIT1.17~2.06 %DHEPH THAD LT
A KL —hkEI—T O
ROEFEDLLRNI ERERINT.

LT ENHERTE .

F7,

Table 4 Rotation number of ball (pitcher2.3 straight).

Initial rotation | Final rotation | Deceleration
Pitcher2 1127 rpm 1111 rpm 1.42 %
Pitcher3 1481 rpm 1450 rpm 2.09 %

Table 5 Rotation number of ball (pitcher1.2.3 curve).

Initial rotation | Final rotation | Deceleration
Pitcherl 1747 rpm 1711 rpm 2.06 %
Pitcher2 1191 rpm 1172 rpm 1.60 %
Pitcher3 1283 rpm 1268 rpm 1.17 %

3.2 RIREERER
Fig. 4, Fig. 52917 « SR EIEDRIRZ R T, Fig. 4

X VBB ET 0.34~0.36 T, AE LT X —F 3N
LCHHNBREOMEITE(L L7, Fig. 5 T HhH
fR¥E 0.18~0.22 DHEIPHT, AL /3T A—&Z REN4
Hizoh, HBABREITHEM L. 2R HIERAKRLO 4
T LADOWFFEAER D E R RSE LTV D.

0.4+ 1
- H}?Hﬁiﬁﬂﬁ
© 0.3 B
0‘8.1 012 S 013
Fig. 4 Drag coefficient of rotatr;ng of ball.
0.25 T
t
iﬂﬂﬁjﬁﬁ ]
0.151 B
0'6.1 012 s 013

Fig. 5 Lift coefficient of rotating of ball.
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Fig. 6 Trajectory of experiment and simulation (viewed from the side).

3.3 EXRHORMANERUVI I aL— 3 VHE

EFRIZ 0T R—/L TR L — F2HIT., Fh L FRKC
BIFTAR = Z@mdEh AT TlRE L. IoT R—1DF
— & LV, BRI 112 km/h, [BIH55 1467 rpm, [ElH5HH 9°T
botz. ZoTFT—x &, BIAERTHE LR
BB OTFT =22 HNTyIalb—a r&{To -0
BEEBBRODOMH L-EBEEENLG LN -EE %
Fig.6 2R T, BRI UL ZHRROEREEE LTI 2
L—va a2 tiEirskiF—% LTk,
EREOFEKPE L HITECND I ERHERTE .

3.4 RAMEIZaL— 3 U HE

Fig. 7 I ZA L —bhDvIalb—varbRAT (44—
DOEE 114km/h TEEL, F#EHEEELEX L Ialb—
I VDORERERLELOTHD. KPD@IFA FL—h
OB ZR D BT, P ObLIEAT A X —OiE %
EPBREMTHS. FEHEN NNy 7 A THDH A b
L — MIZEBW T Fig. 7(a) £ D 2406 rpm {X 2085 rpm &
4 5L 00lmEm<, 1712pm & BT 5 & 0.06m &
WHLEIC R 272, AT A X —ZBWVWTIT Fig. 7(b) L v
2406 rpm (X 2085 rpm & LL#Z9 5 L 0.02 m B MIC K &
<ZAEL, 1712pm & Wik % & 0.05m BT AIZ K& <
LTz, LEORERNS, AT A X — I REREN L0
FEEHEDLZRVWIIETH Y, BTRICEERRELS DD
EVRH LN/ o7,

Fig. 8 lZIA L —bhD v Ialb—varbRT (44—
O lal#5$% 2085 tpm CTHEE L, BREA2 L2V I 2L —v
a Vv DOFERERT. AL — FDOBRA, Fig.8(a)k v 145
km/h 1% 114 km/h &35 & 041 m &<, 95 km/h &
BT 2 L 07T mEWHLEIZ R o 7-. AT A4 X — DA,
Fig. 8(b) & ¥ 145 km/h X 114 km/h & BB 5 & 0.02 m
RGN I AY B 72 <, 95 km/h & ELi % & 0.05 m #E 7
FIZH D B 7otz LLEDRERMNS, AT A4 X —3Ek
HWABVIEEELRVILETH Y, RO N/hE
S BDHZEBHLNTR -T2,

Fig. 7(a), Fig. 8@) X W A FL— M & AT A4 X —DHE
RICBWTREREND Y, BHEAE LV L ERED T3 HL
BIZREREBERIFLTERY, HEE LIP3 TH
FA ML —FEDRMBOPEEL < 72%. MLB DF X TD
oy F oI TF—2 M/ TELHA N D2/ E, 71
A by e =T avEATA X —OEREITHEL 143 km/h
THATERIT 0192 2L TEY, AL — kL DOERHE
DFEIT Tkm/h ThHH. FHUSH L, HIFRORT A & —

DOERHITA 135 km/h THHTHEIT 0.260 iRk L TR,
APML—hMEDOEREDOZEITH 13 km/h THh D, BREHEZEN
DIRNE EHRITRNME L 72 o TV B 726D B AR A3HE L
LEZEND.
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Fig. 7 Trajectory simulation (fixed speed ball).

[}

L ——95[km/h], 2085[rpm]
——114[km/h], 2085[rpm]
——145[knvh], 2085[rpm]
——148[km/h], 2085[rpm]

5

Height[m]

15

=

Distancle(:)[m]
(a) viewed from the side (straight)

—

——95[km/h], 2085[rpm]
——114[kmvh], 2085[rpm]
——145[knvh], 2085[rpm]
0 5

=]
~
T

e
%)
T

I
%)
T

o
~
T

I
15

Horizontal direction[m]

10
Distance[m]
(b) viewed from the top (curve)
Fig. 8 Throw trajectory simulation (fixed rotation).
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Influence of Small Alterations in the Shape of Clarinet Mouthpiece Facing on

the Blown Sound Waveform
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Abstract

Clarinet players and teachers can feel differences in mouthpieces not only among different models but also
among individual pieces of the same model. One of the likely causes is the tiny left-right asymmetry in the shape
of the mouthpiece facing. To test this hypothesis experimentally, a 0.03 mm-thick film was fixed to one side of
the side rail of the mouthpiece facing, and changes in the blown sounds were observed from the viewpoint of the
temporal fine structure of the sound waveform. As a result, the following features were observed. Without the
film, (1) in the clarinet’s base (chalumeau) register A note, the waveforms differed greatly between piano and
forte; for example, the number of peaks and troughs (which correspond to overtones) in one cycle increased with
louder sound, and (2) in the mid-high (clarion-altissimo) register, there was almost no change in the number of
peaks in one cycle between piano and forte, but the relative amplitude of each peak-trough difference was
increased in forte. With the film, (3) the rise of the sound was slowed especially in the low-mid range forte, and
(4) the extent of the waveform variation between piano and forte was reduced by the film. Based on the
physiological knowledges of hearing, these observed waveform changes may be key points for discriminating the

character of sound.

Keywords: Clarinet mouthpiece, Facing, Sound waveform, Temporal fine structure

1. FANE

IV Ry RV I VTt nofzy L) — R
BERIT~ T A=A T Bz Y — R EOWKIAZL
WCE-o TR L, ZNUBEHFRE 2o TRIBEN TN D,
VA= R IR X T A= I =D LB O T A BER
Bt TEBY, BEFENO ZEBRIZKREL CTRIH
THOLOHM TH L FHELTDOa L ha— LD LT
SRS TERLTWD. MAT, ALETLVTH
S THIEEREIC L DRBEOEVITEHCE S, o
H—ET AEERZREL GEET D Z & LHEBRIITDOR
L. ZOEEELIIEICREBRE TAELIREICLDIE
DENIRENZ L > TEY, BRKXTIEY 7oA — LI
ENDMANZORELRDOITEET L (VT =da
VUT) BMThbRTWA D TOEBEOBIZETE 1
BT DHDIE, 7oA 7 EEND U — FOIEH)
EEZBET K TH A 9 (Fig. 1B). U — FEIHFEBIE

*] LR E AR TR %
*2  MASA Music 35 38 %A T8

RENWFIZH A FL— LT o 7L — L AT 6T
WSEICIRB A E IC AR L, U — FOIESFHEIE-CHR
ERHIR SN TS, U — RIZELARFICEEST 550
NEBEH L EBENRRE D Z ERBICHRESNTND D,
FOEOREFINT AL D02 — FORE ZHE
MZHI D7 ELTY —FERETLIZ L HZ V. —F,
TURAE—=ZADY A FL—DH—T NERTEMNT
NTVDE LN B Y — REFREL THAELRHRICIRE T
HZLIEFHMLLIRHSoTLEY, TOI—TEHZDHZ &
DNFe D, —RIZY 72 VU ZICEDEBY OEN
TR 2D 2 L0, BBRARERAARLTLRDZE, B
Foaryba—ARNLETLHZERMOATNE D, Z
DIRFENBFIC L o TRERLTVIRBIZE Y T H5DTH
A9,

AFETIE, RERLPTEL VS TEBEDORERICL - T
HESND L) RBEROEREN, BEONT-FEIFOFR
OB A DNV E WS R CRERZ G Lz, &K
HIXREEOFEBICL Db DO TH DN, —JF, IET
FEILL T2 ERBEEENLIL, BEONEENDE
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Fig. 1 Photographs of clarinet mouthpiece attached with
0.03 mm-thick film on side rail. Nomenclature of clarinet
mouthpiece of reed setting side (A). Side view of
mouthpiece with reed (B). Facing indicates the region of
reed to be oscillating. Film (4 mm length, 003 mm thick) is
attached at about center of facing of left side rail (A-C).

ORENBR LB ICHETE TS0, HLLIE
MSMNOREEEE THEONEHMTEELNI0DY
HETHAD. E->T, FRNCIHA SN DL ERDEI
FEROPIHFELTND & THRTEXS. RO E
AP H D EIRO BB LN TWD . HORIBRIC
HEARRR DI KAEEA < 10 ms AN TR E JERT 5 Z
L3, FoY v TN temporal coding & FEIX AL D K i
T A4 & (temporal fine structure)lC K& < KFELTW5 Z
&4 F OB E MRS 2 — NMed 255 CWILEY
TiT 4 kHz < W E TORBNIIA AR FANCFE KT 2D
TEONRETHD. INLESE XD L RFICTERIEE N
W EREOF L ORI E 2 BlE 52 & T,

JEIE T BER DRI TE DR A AR S ATRetE S TR T
5. T TCARIETIIROEREI T, 7=
TOEEDTNNIZIEBNZ EEZWR LY T AE—R
AL, 2oV A FL—1roRHlo—HIZES 0.03
mm D7 4 )VEERDZEIZE ST T oA v T RMEN
WEERT U RT AR DRERED. £ LT, 207
U NVIEDHEEZL > THREENDIZEDOIN LY EORE
REWRROND DH, FWTE O REFBHIE S O E D> &
BETLZ2L0WHIL0THD. B, BATBEICEREO
BENO VAL —ADET LROBEEEICLDENEHR
2Tl RLTCWD D, F, Va—X—TELNDH
T L EEORKBOZEWD, BRI EOmE o L
O TP OFHATE AL R LT D 9.

2. RBAE

COEBREEEITIICHT > T, —MREEZENHH
KRG Z T EORREZFIFTCEL2 L E2HBE L,

Rl 22 M ERRR OB Y 7 b U = T IMERETICAT o .

FWEORERIL, REFTORFATORELIMA D 2O
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Fig. 2 Schematic drawing of experimental setup (A) and tested
notes (in Bb for clarinet) in the present study (B).

GHEE (Y~ th, TET v 27 2= AMACI2H) KN
TIro7-. JR\lcny s 4 La—&— (Zoom f:, H2n)
FEX, WTIEsTmRETZI7 U Ry N BbEY S
777 U%xv b, Orsi i, 021-S) 2R3 L 7= (Fig. 2A).
fEH L7z~ v AE—2A (Vandoren #f, €5 /L 11.1) [T
JRAT =T (FriRREEE), &% 65M) ZHWT 7 =
AT DA—TOELAZEERERL, TN REEIC
BIELEZLOEMHA L. U— RI#IERO L 0 (Légere
Reeds Ltd.#:, Signature 3:1/4), U 5 F v —I3& mfz 44U
Dt D (Rovner 1, Dark (1R)) #{EMH L7z, BEHD VU
— REFEA LD, REBFHM OV — FTIEHREHIZK
TEBOEBAENEZ D, THIZL > THEASCKREZ DK
WIZERT 20T, ZORBEERITIZDODTHD., Lo
— X=X 7 U2y hOEERDBERROALE T )L S
& OFERER 40 cm DR TICE W, EFICIILa—&—
WD MS ~A 7 &L, Y14 F~A47D5 A4 %0
EL, Y RSA OB EFERET DT TET
ELT. BT —F O T +—~ v MI 96 kHz, 24-bit
D WAV & L7z, #ETiELa—F—0~A, 7D A
—EIZRD, R, 77U %y he~a 7 OMERM
BHLTEARETELESERNVEYIIZERELE. A4 FL
— VB (T % 7 4 v AT D N T — TR R LD &
TEXTZ 4N (K)o LH o8, 77U LVREEA%
FEHLEZEZ 0.03 mm D7 4vA) ZHEHALZ. 4 mm
WHILE /27 4 V2 E DT = A v 7 OHRIEO
%4Fvﬁwm%bﬁfwgn U—R%&z&y FL7=#%
KRB L., WEEBBICHERALESEBIEZ 7Y 3y
hDOFLEE E DY b —l (REFIR) 0 AF (EF G3)
EXOEFERINO 7 T VA (FFKR) OEE (EF
D5), #LTT AT 4 8 (BEH) © CHE (EH
B5), G& (& F6), HE (3F A6) L L7z(Fig. 2B).
EFNENIEITEE S mf, p, f2ER L CIOIEICZENEN
3, 4ETORFL, BT TT 4L EHB L TREDSE
BFBETVY, Iz —#HoEgSET—% L L. HT X1
WIEMRE Y 7 b7 =7 (Audacity®, ver. 3.1.2)% Tk
ERRL, TD5 LMY TH -/ % Sample Data
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3.1 BBOEIICKBIEHEDEIL
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LTz, ZORRIZYZ T U Xy FOKFER A FTIE, p»
5f~EFROBIGENTHEAEMKRT 2T 2T
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Fig. 3 Sound waveform of low A. Low A was sounded at piano (upper row), mezzo forte (middle row) or forte (lower row) on
clarinet. Sound waveforms are expanded (left to right) for observation of temporal fine structure (see text). Vertical axes

indicate relative amplitude.
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Fig. 4 Temporal fine structures of low A and its overtones.
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Red box indicates 1 cycle of low A waveform at forte. Blue box

above waveform of each overtone indicates each 1 cycle at forte. Blue vertical line indicates each period of overtone (A). Red
vertical lines indicate the timing of peaks and shoulders observed in waveform of low A (B).
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Fig. 5 Influence of attached film on low A sound waveform. Upper two traces indicate low A sound waveform at piano without
(w/o0) or with (w/) attached film on the one side of side rail of mouthpiece. Each temporal fine structure of waveform is shown in
right. Lower two traces and their enlarged view indicate low A sound waveform at forte without or with attached film. See text

for details. Vertical axes indicate relative amplitude.
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Fig. 6 Influence of attached film on mid E sound waveform (See text for details).
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Fig. 9 Influence of attached film on high H sound waveform.
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Abstract
The relationship between the ratio of strain components and the plastic potential Q of the elasto-plastic

constitutive model used for finite element analysis is investigated. The following results were obtained. 1)

Reproduction of the Ky stress deformation state depends on the assumed plastic potential. 2) The adoption of the

associated flow rule is a constraint on the rational elasto-plastic deformation analysis for soft grounds; it is necessary

to adopt the non-associated flow rule. 3) If a plastic potential that can reproduce the K¢ value is adopted, the stress-

strain relationship at the stress ratio near the Ko value is more useful for practical prediction.

Keywords: Clay, Strain, Flow rule, Plastic potential
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Table 1 Physical properties of soils.
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Abstract
Secondary compression is unrelated to the increase of effective stress associated with consolidation, but it affects

the increase in strength. When secondary compression occurs during primary consolidation, the effect of the

consolidation time on the undrained shear strength cannot be ignored. A method of evaluating the strength based on

the ratio of primary compression is proposed and the results are as follows.

1) In one-dimensional consolidation analysis considering secondary compression, the generation of excess pore

water pressure due to secondary compression is equivalent to the virtual external force. The increase in strength due

to secondary compression can be explained by relating the equivalent stress to the amount of secondary compression

to the increase in strength due to primary consolidation. 2) The increase of the strength due to secondary compression

during primary consolidation can be evaluated by the proposed definition for the degree of consolidation. 3) As the

primary compression cannot be measured separately from the total observed compression, the need to assume the

ratio of primary compression is an unsolvable problem.

Keywords: Primary consolidation, Secondary compression, Shear strength
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Fig. 1 HOMO diagrams for diaryl chalcogenides bearing 2,4,6-
triisoproylphenyl (Tip) groups calculated by DFT method.
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Scheme 2 Photosensitized air-oxidation of phosphites, silanes and
thiols catalyzed by diaryl telluride.
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Fig. 2 Recycling experiment of IL-supported diaryl telluride catalyst 4.
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O
Fig. 3 ORTEP drawing of bis(2,6-diisopropylphenyl) tellurone
showing thermal ellipsoids at the 50% probability level.
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1. Background

I was born in Epsom, 25 kilometres south of London,
UK. Epsom is famous for Epsom salts (MgSO4) which was first
produced in the hot springs of Epsom. It is also the home of the
Epsom Derby, one of the most famous horse races in the world.
I was educated at Glyn Grammar School in Epsom, and then did
my undergraduate degree in Land Management at Reading

University.

2. Work

2.1 Work in UK

After university, | worked in various jobs, including tree
felling (forestry) and antique furniture restoration. I then
returned to college to study for a City & Guilds qualification in
carpentry, and I went on to do an apprenticeship in carpentry
working for the City of Sheffield. I worked as a carpenter for 7
years and then returned to college once more to study for a
CTEFLA English teaching qualification.

2.2 Work in Japan (pre-Tokai University)

I worked as an English teacher in various language
schools, including the International Master’s Academy run by
Encyclopaedia Britannica. I also taught at Fuji High School in
Tokyo, and business classes at Japan Highways. From 1994 to
1999, I taught academic writing to graduate students at Noko
University in Fuchu in the Department of Forestry, and in 2000,
I worked part-time at Koka University, Hachioji.

2.3 Tokai University

I started work at Tokai University in 2000. From 2004 to
2008, I held the position of Vice-Chair of the Foreign Language
Center (now the Language Education Center). In 2012, I
received the Tokai Teaching Award, in part for my teaching of a
course in global issues (one of my great passions). Over this
period, I have been involved in all aspects of English education
at Tokai, including curriculum coordination, faculty design, and
the English Speech Contest. In recent years, there have been
two main focuses to my work at Tokai. Firstly, I have been
heavily involved in the creation of materials for the required
English Listening & Speaking and Global Skills courses. I was
part of a team of teachers which developed English study
projects for all first- and second-year students. Together we
created all the worksheets, audio recordings, videos, and tests.
Secondly, I have been the creator and administrator of two
websites for the LEC. The first is the LS/GS/RW/AE website
which accompanies the four required English courses provided
by the LEC. This website is built with the Google Sites software
and hosts all study materials, including worksheets, audio, video,
and PowerPoint files, as well as links to reference materials.
The second website is called T-Web and is an important portal
for English language teachers at Tokai. This website was built
using the Moodle open-source software and required the
extensive use of HTML which I had to learn from scratch.

As well as general English courses, I have created all the
materials for the following courses: English Presentation for
Engineers (2007 — present), Technical English for Engineers
(2010 — present), Science Presentation 1 & 2 (2014 —2018).
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3. Research Interests

My main research interests concern teaching methodology,
materials design, and curriculum development. This has led me
into the field of professional development (faculty
development). I have also worked together with a colleague at
McGill University, Canada on an international email exchange

project. There follows a summary of my interests.

3.1 Content and Language Integrated Learning (CLIL)

I have published and presented extensively on CLIL
themes, particularly related to my experience of teaching global
issues content and creating a wide range of study materials. I
have also presented on the work of creating the content-based

“Global Skills” required curriculum.

3.2 Materials & Methods
I am enthusiastic about developing teaching
methodologies and materials for use by English teachers at
Tokai. I have chaired the Lunchtime Workshop FD sessions in
the LEC up to 12 times a year since 2014. This experience has
allowed me to publish and present on material design and

teaching methodology.

3.3 Email Exchange Project
In 2013, I started an email exchange project with Ms.
Tomoko Ikeda (a former teacher of Japanese at Tokai University
Shonan Campus) at McGill University, Canada. We published
both together and individually on this “tandem learning” project

in which students exchanged bilingual (English and Japanese)

«
od
A\

\

>

emails.

3.4 Education Technology
I have published and presented extensively on the use of
technology, such as digital video, the Internet, smartphones, etc.,
for language learning. From 2007 - 2020, I organised the Japan
Association of Language Teaching (JALT) Technology in

Teaching Workshops at their annual international conference.

3.5 Professional Development
My experience in materials writing and methodology, as
well as my work in FD at Tokai University, has led me to
co-author two papers with colleague Catherine Cheetham on the

subject of professional development.
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MEEFFHAE
1. IFC&HIC
IS EREFE, RS R 2 Mk & o~ S L,
DEYE, HEY, L%, NEEFEORL RFRFIEIC L
D EEEARICEDLLIMEOMAER AL S TH D, 1
DEBFEIIL D, HFIEEAME (SLA), SEEEE L
T OHGEHFEIE (TESOL) @ %4 & TOFMLRBEHE,

KR « R, K OWEZE B WBIZ 24 %72 ESP (English
for Specific Purposes), 53535 (World Englishes) %%
ETRILSEEND. AT, RELLTIRNLN
HERDESPEEDH Y X 2T LAHFED & L THIZEH
R L2 0 72 6> 0 ESP SRR ZE A FE A LIz u.

2. ESP ) X5 LEHE

2. 1 ESP &I

— M B EAEE T RBE TOHREEIX EGP (English for
General Purposes) & S5 DTk L, B FEMIIER 5
BFRORGEIZIRIER TH 558 1L ESP & S41%. ESP I3 EAP

( English for Academic Purposes ), EPP ( English for
Professional Purposes ), EOP ( English for Occupational
Purposes) 2572241, & 512 EGAP (English for General
Academic Purposes), ESAP (English for Specific Academic
Purposes), EGPP (English for General Professional Purposes)
ESPP (English for Specific Professional Purposes), EGOP

(English for General Occupational Purposes), ESOP (English
Mo EnD

for Specific Occupational Purposes)

Department of Human Development at Teachers College, Columbia University

(Bl TR, WY A= V& AE—F 7

Table 1 ESP D4y4H & RPLSTFAN - WS B 0 il
ESP 73 JH RIS - WZE 53 B D)
EAP | EGAP | LAR— b & EL, BRNFZEMT 5, &
R R A A P A A I SN £ 1)
AEERD, BT A—NEEL
ESAP | E%, L%, &RET, &AW, EF, Bk
SR DSR4 B O R SO B E A wi e
EPP | EGPP | [H% ([Eff - &i&AH)
ESPP | & (FpifEL), ®AEKGH=E (BEHF—L
AH T, ZEUOMIZEREN (i ZE B it
+ - B - EHIE)
EOP | EGOP | #l)t, &\ifA XL —4
ESOP | &7 /v AfF, ®ELR
(Table 1) .

ESP TIIFEHECCEE, RS, K00V IY Ol
FIXEGP OZFNEIIRESERD Z L HL 072D EGP #Y
BT LRNECTIEH L OO TH D L ITE WV,
#il 21X, TOEIC®X> TOEFL®& -~ 7= EGP (—¥# EOP <°
EGAP) 7 A M TOR 27| TY, FHMLYOKIER
XEFL - HET DR, EIRMEFEE, MZEeFEE, EE
K, TUVST BRLEET IRENERFENINEGETE T
i Tid/evy. EGP & LRI FFEM H o B kI IR
Yz BT ESP FHIESH Y 2T ARNEL 2D,
ESP DIGA 1T #HM G BHREIZ HIERRE Y BN 5 0 H
F & ORI R DAV HEDOEB NS 457 BN
LIS LRI Y, EGP ICHSTAS TldRl, &




BHEE

FIEWIZH Db LT HFITHISTE TN D STz
A

2.2 ESPAVXASLBHAKDORTY T

ESP 1 U % = 7 A3, SHMCREED I ONE L SEEE 2
HLTFEETO2ANRKERFETHS. LoT, TOM%E
WCIXBM BRI O ER L LT, FHEO=—Z5H &
OVELFY - JE2E 75 BF O discourse community (233 1) 2 {8 BRI
TOHEE (specialist discourse) 43HT A3 K 720 D,

== A0HNE, FEHEPEFEZLE LT LG ESCEEEE
BUDRMZEZREL, MR OMEETHHEENZRET
LHZEEHMETD. FILT U — MRS VX E 2 —F
BIETERSND.
— RGHTIZ K 0 BRI & LR SRR ) & R e,
BIHERR DT O DGR 2 INET 5 . 6] 21X, 5P E0MERE,
AVE—Fy b EOV A NEPLOLDIZIATRHHETH
20, BAERILE COAY v 7 RTOSFE08E T
RVEY E Vo lc b DITAFENEEL <, EERICHE TH
W« §%% 9D &\ o7z ethnographic FIEN KB L 720, 3
M 7217 Tl < FEROMEBIC b HMAE DM IR RAIRTH D .
EFEEEHIXTFICEZ L, XTFENIE (L, WESHh
72T FAMIY v o NAGHT (Genre analysis) 3 — 32455
#r (Corpus analysis) 2LV ETHF A & A7 (genre) (T
BORFEER O NS — B ET 5.

2.3 Oy UILnmEL

2T, ABKIZH 2 AT TR E O 1 D2 Rt
AL ZxI SR e LICERUESRR 2B T2, 77—
EAVAE 2T L5 =—XGH CIXEHIE & OLVED,
HELDaIa=lr—ray, EFETOHMHAGESRE 2
RWNRZET SN, ZOFTT AV I ARITHE & BARAN
M EDOTRATIHF OLYERY 23X FRILLELOD—
WA 5 (Table2) 2.

Table 2 HEIZ L D% - BMEENMES O]
HEhE

OK? Not too fast because we need practice OK? Nice and slow.

We just make moving on OK? All right, take one*** Look at

windsock, so we have little bit crosswind from right, not very

much because it is variable. Now we wanna*** hold it hold it
back hold it back Ok? Now we wanna going to do, we were still
do moving, we wanna got nice and slowly increase the-
to all way in the full OK? coming up from the ground,

let’s the gentle down pressure when you got pressure OK? (7
%)  Watch now airspeed. OK? What’s the airspeed?
I —EE AT, OUE, — 1

QEBVIE (BRI - 1 - 4RA), [ e -
B (R EBAE, SHE, mE, KN (A, BT RIR),
— R

\
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Table 2 7> b HFRFEH O E LT, OEEMEEME (R -
WX S XA IUTE) aRRATIREORT (BA
FSCHEIF) OfFH, OMEDRZGTMNEOHE, @545
SRR ALE, RESCHEEOWS, BNETLND. I
A TERETIIORESRSA Y — FE2RTHFLHEHT 548
LRI THD. Fo, HABETOHEE LIFEDRS Y I
D OSFTFRER LR 5 &, BEEOTBIOE, B AGE
T, BIERANEp >oFw o L2l TLb—o&LLFE
rudder control £ VN> T2 X 972 A )~ OB BT
M3, JEFECTIX bump up the power really quick <X° don’t use too
much rudder &\ T2 JERGFIRCEF]I CRILS N D Y.

tA
=

3. SROE

DX DI =— XM L ethnographic FIEIC LDV v >
NPT REFNTIENICHERE D, RETOEVRAI—T
47, EERBY, SMEa— LA — Lo IRILTO
HLOLHREINTEY, TORNOZEINLERLZBZ
TYRLABITERT D7 a— bR’ LI HBWNT
discourse community #K B ORFEL ZHRIL L TWD Z &N
DD Y. EVRAETNOERA F—Fy FREED
B, HEOMEERITRE T TREOER b~
X EEEFE L LT, I 7 22l discourse community PN T
DESP & LTLYEMNRMEARDEND. DXL D7k
BRI 2, RFELV-LVTOLEGHICBW TS 2 =
VYETIIMBEIRESPAIAE L ESP U F 2 T ADFFENRK
X lbhhdilbhs.
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AN LT
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2. MEFHOHME

2.1 Dr—FILiEHE

Ty —F N TRE SN RIIRR 2 B 2 EH L To
REBEDT Tn—F 2 FEoTVDHLONRL . £z, #
MossHEEE L TCaTdR b —va il L TERITHE D
JEAT > TWD . ERWFZES B 13 English for Specific
Purposes (ESP) , Computer-Assisted Language Learning
(CALL) , Collaborative Learning & Vocabulary Acquisition
Thd. FEICGRIONEEZEOIBNT 5.

Short-term Chaotic Time-Series Prediction of Language Test
Scores Adopting the Backpropagation Algorithm (2016) TIlE
KFEDT A O R e DA ARRINE LTRA, =2—7
NFE oy NT— 2 ZfE, FETRETD I RS L W
5 #f5%. Reading and Summarizing in L1 and L2 Using a Social
Networking Website (2015) TiX SNS # /L TV —7F 1
TRBEKIDAF N EZEBILTEDNDORIAEEZAT > 72
Development of Web-based e-Learning Programs for Extensive
Reading (2013) TIX7 7 U Y —_X—RX TLHELRET 57
07 Z AOREE L.
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