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Study for Machining Mirror Like Surface by 6 Axes Driving Mechanism (Part 1)
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Abstract

Machining a mirror-like surface, the newly simple diamond turning machine has been designed. It has 5

axes driving stages, X, Y, Z, 6, Tilt, and spindle attaching a diamond tool. The plane, convex and concave
mirrors has been machined by fly cutting and spherical generation. The machine can provide surface

roughness Rz 0.02um and figure error 0.04%.

Key Words : 6 axes mechanism, diamond cutting, surface
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Tablel  Characteristics of Stages
Stage X Y Z Ti 0
Stroke +125 +100 +25 +15deg. 360deg.
Driving Manual DC Servo Manual Manual DC Servo
System motor or or motor
Ball Screw DC Servo DC Servo Worm Gear
Pulley motor motor Reduction
transmission ratio 1/50
Mechanism Linear roll Linear roll \Wedge guide Plane Ball bearing
of Guide bearing bearing Linear roll bearing
Accuracy(um) Straightness Straightness Positioning | Positioning Pitching 4
or (Arcsec.) 2 2/50mm 1 1deg./rev
Mass(kg) 1.50 7.8 0.7 0.64 0.45
Stiffness(N/ u — 400 8 — —
m)
Angular Pitch 31.9 — Pitch 0.2 — —
(Arcsec./[Nm) Yaw 42.. — Yaw 0.04 — —
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Radius | angle | (g) Revolution | Revolution m)
(mm) | (deg) (rpm) (rpm)

Rough | Sintered 5 8 24 | 1700 0.123 10
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Application to preventive care with electronic musical instrument shoe (Otokutsu) in
consideration of universal design
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Abstract

We developed new electronic musical instrument shoe called “Otokutsu”. It is shoe to play music with a

foot. It can be easily played by anyone in consideration of universal design. It flashes not only making
sounds. It is fun and easy for everyone. Furthermore, we developed the special score for Otokutsu. It can be
easily played even by beginners or the person who do not read score. And it enables the rehabilitation
exercises for foot enjoyably. We evaluated it at some elder day-care centers and elementary schools. We
achieved to realize enjoyable and continuable preventive care and rehabilitation exercises by Otokutsu.

Key Words :

electronic musical instrument, universal design (UD), preventive care, LED,

rehabilitation, self-resistance training, movement music therapy
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Fig. 2 Demonstration of new electronic musical instrument
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Development of Air Bearing with High Rigidity
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Abstract

A new high rigid air bearing has been developed for a solution of bottleneck in the development of a small

and ultra high-precision machine. One of the developed air bearing has hybrid restrictors which restricts air
flow at entrance and exit of air gap, and has achieved 2 times rigidity of conventional air bearing. The other
developed air bearing has elastic restrictors which restricts air flow at exit of air gap, and has achieved 3

times rigidity of conventional air bearing.

Key Words : Air Bearing, Rigidity, Micro Ultra-Precision Machine

1. &

ZERENSZ Y, BRI THCHERE, AT v X
—, ) A=A G —DREE O E I MED
W ERTHD Y Lo, ZE5isZ omirEx
S A IS EL I D720, /N 5 & BIPEDME
TL, PEEEICAE S Z ERTE R, ERE
ORIWVEXES ¥ » S I FIT 20T, Zhz
NS L TEIUTPUERFTRETH 575, BLKTIX
B X v v 7R/ THZERRBETHD.
-G iE O 22 iz ORUEN IR EE e = &3, K
B/ NRUBEAR O BRFE DIREEIZ e > T D,

ZELH N DX v v T H/NE L TERWER
ZADZESMAE D, FEFHOIEE T K IZH
5. IR S FRTA Y 7 0 A0,
FIITEMARY THY, HO TR OPHEKLY T
5. WXy SIS THITE, AV T4

ij

ARE/NEL T DD, ER YD ThivXZEH a1l
DAT v T oS LRTERL220. Xy v
T 1 umUTIZTDHIZE, 2 /erd—4—0
BOFYV 7 4 A0, HHINNIV T I/ OAT
v TERT DB NH 55, BUROITHETC
FREECHD. 22T, HTLWLWTROKY 252
L, Ze5ilsz omilitE bz 8 LT,

2. ZXHMZOERIE

2.1 fEkoESHZOMKY

Kb E L b TWAERENSZOK Y 1X4 Y 7
4 A TH Y, PG A TR D T A TH 5.
FV 7 4 ZAOPEHEGT & 3 X v > T O
DEINZER ST EETH D, Xy v 7 D)
Lo TH, V7 4 AOWBIEIUTIZEA L




SRz R Z DR

ZAE LRV DOIZX L, ¥ v > 7O
X¥ v 7 DOIFIKIHIL TRELS D7D, K
2L IR T ROICK ¥ v THOZKDIEBRE
725, EXOENOMEMEZIZ X v v T OE
L& CHRE U 7oA SZRINE & 72 5. sz /DS
RORESRDOIL, WX v v 7 ORI &
AV 7 4 AOWBIBHNE L RDGETHY,
Az EAS 100mm, AV 7 ¢ A£E 0.1mm IS L,
X v v 7D 10umdD & EMBEIINE L <
D, AV T 4 AR/ NS THE, xF ey
TEINSLSTEDLN, AV 7 4 A% 50 1 m AT
IZFT D2 EMTERVWED, iy mLLl T ofilisz
¥ FIEFEB I TR0,

\\\Qacrease of Air Gap
NN
.

20 40 60
Radius of Air Bearing (mm)

o
©

©
o

Air Pressure (MPa)
o )
[ ~

o
o

Fig2.1 Pressure Distribution of Air Bearing with
Orrifice Restrictor

222 OPREE O H O TR D O ER D Th
D, ZO—2NK 22 DAT v 7Y Th5H. Wit
BRIEPUIF ¥ » 7D 3 RITKEHITLHDT, Fx
IS D L, vy TEORBEGUC T
L, HADAT v OB ST K E <
5. ZD®, IO EKENRRKREL D,
HSZRIPEDNAE T D, AU 7 0 ALY ERERIZ, A
Ty TR b X vy TEOREIRLE 2Ty T
OFBERPIAFE T &=, AERRHREL 5.
AT TR0 AY 7 4 AKD LV, #ZXy >
THEINSLSTDHZENAHRET, 5y mEE £ T/hE
{TED. Tz Xy v 72717y
T DINEAT v 7 H T 7 I 78 il 58N
HY, FMERBEENTHIEZL->TLTH, Z0
TSRS Tz,

©
©

WAH’ Gap

\

0 20 40 60
Radius of Air Bearing (mm)

o
o

Air Pressure (MPa)
o o
[} >

o

Fig2.2 Pressure Distribution of Air Bearing

with Surface Restrictor

2.2 HFAKNES#HZ

2.2.1 A7V v Ry HK

T 2 v~ T OB E S 2EKE AT O,
AV 7 4 AR TR OB LB K E VD
ZxtL (X 21 28 , 27 v 7&K 0 TidzEs
AEOENZELNRE W (K22 BK) . 2T,
FV T 4 ALY L AT v TR0 BRG]
23 DY, Uk nE INAT Yy Ry &
W, ZONAT Y RV IZE ST, 24T
AT LD T AR TE ) 22 b S, dilsz
HEmMECTXHEEZILND.

Step Restritor lL%Orifice Restritor
Air Gap_| / 2 . |/A|r Flow

| | |
Fig2.3 Schematic Diagram of Air Bearing with
Hybrid Restrictor

~~—_Decrease of Air Gap
NG

I—

\

o
©

o
o

Air Pressure (MPa)
o o
[ i

o

0 20 40 60
Radius of Air Bearing (mm)

Fig2.4 Pressure Distribution of Air Bearing
with Hybrid Restrictor



The Bulletin of Institute of Technologists, No. 2

2.2.2 wEMEREY 550
2R O LIE & LT 7 T T HlEE
Brn DY ZHIFEE X v v T ORI L
THEKOMGEZERIE, Witkzm LS¥5h
ETHDH, HEE ISz IPERS S B 5 285K
2 ORRZENLTELT, FLA MDA T
WV, BT, B vy T ORI T,
HEIRIZZESUH A ES R B AL 5 2.5 OEEE
LT, W32 v > T ORI - Tl N D%
KENEH L, ik o THIERNER L TZ%
KOHAEOF v v TPNS LR OMETHD.
Uitk Zhz TR ] L),

Elastic Plate for Restriction

Step Restrictor (Elastic Restrictor)

/

.V 4 1 1 AV 4

L .

Air Gap
Air Flo rifice Restrictor

Fig2.5 Schematic Diagram of Air Bearing with

Elastic Restrictor

3. REFHE

3.1 #MBOEA

HERE R Lo Wk o 2 F A M sz & £
L7z, X 3.1 O ¢ 100mm OEh=Z [ 4 HkE 2 0 TH
(B ULG-100A) T L, EBRIZHEL 7.
AU 7 4 AR OV AFRGE S 13 OB E
PEICEES 50T, X 3.2 1R THE T 1S
Iz L7z,

Under Block Upper Block

Fig. 3.1 Under and Upper Block of Air Bearing

Fig. 3.2 Adjusting Mechanism of Recess Depth of Orifice

3.2 #HZEMEDAE

2 EC I3 N o ORFEI MDD 7280, &V
P23 21X 3.3 OOz [l I E 2 18 2 SR U7
2D ESR~A 71 (TESA # TT80) TZe4kidilz
DOLEET ey 7 L FEHT ey 7 ONEZRIEL,
TOMBEDEND, WX v v 72RO, WE
ITe— K (LRI - LC-20TV) THIEL
7o, WMHEELEIZX Yy TORNEEE XY La—4F
WAL, WIEERDT.

Compression Tester
N

Strain Meter -I
| X ]

Jack— | L
Load Cell\\ r XY-Recorder

Electric Micrometer

Air Gap#

Air Bearing/I— Air Compressor

Compression Tester

Jack
Load Cell

Fig3.3 Measuring Instrument of Rigidity of Air Bearing

4. REHER

41 NATYy FRRYAR
225l DMINEL, 52 v T OZAITHE




SRz R Z DR

ZERERHDOENERODL Z LIZL ST, FHET
5. MA41 DAV T4 A, v v 71, ¥xv

72 (AT v TE) 31 D2 it m,, m,
m, 1%

VRT

m 27 (el - p))
Y KIn(r,/r)

20 (
2 KIn(r,/t)

772 L

2l (k+1)/ x

2« {p] (pj }
[//: B — —_— — —
k=111p P;

Kk I(k-1)
rrEL P (—2 j
P, Kk+1

2k 2 2/(x-1)
V= K‘+1(K'+1j

K l(k-1)
L P < (—2 j
p; K+1

« - 24uRT

m

a=2zr,(s+h)

p, : faZERE, p, @ RRE

P, : AT v TEFICEIT DAL

R : TRAEK

T @ AEHEE

K2R B

Mo ZESCRTERR A

m, : 1 ELVDERE =

r,r,r,,h,h,ss, : X41%H

ry © AU 7 ¢ ZE

< o
« r I’I"i Orifice Gapl
S S Gap2(Step Restrictor)
i . |
h § &
h,! |

Fig4.1 Schematic Diagram of Hybrid Restrictor

LRIND., BEFERIRGFEEINDIOT, =a—
MARICE > THEREE AT v TEEEROES
p, &R, TR Ly, ENnfExiET 5. JE
F15 AT & SRS Sy L CLeK sz i 5 & K
L. XX o T ORI D Z OO KE
ZROD LI o THZORWELZ RS H 2 &
MWTED.

2 K m
p(r)=Jps +5Irh} dr

(r,>r>r)

m2
sdr
rh,

(r,>r>r,)

M 42 12 A 7V v MY Ol v » 7 Ll
PEOBIR 2R3, FHEBRE & FHREITIZIE—B L T
BY, "AT Uy FRVIZAT v 78D D 2 5L
LICHIMEZ R ETE L Z &35,

Calc. : Calculated Value
Expe. : Experimental Value

H.R. : Hybrid Restrictor
S.R. : Step Restrictor

» K
p(r>=\/po +—|

Orifice Diameter

3 <
Calc.(H.R. ¢ 0.02)

E Calc.(H.R. ¢ 0.05)
X ---- Cale.(HR.$0.2) |
> 2 —O—Expe.(H.R. ¢ 0.05)
= ——Expe.(S.R.)
> Calc.(S.R.)
= 1
.20
o

0

0 2.5 5 7.5 10
Air Gap (£ m)
Fig4.2 Rigidity of Air Bearing with Hybrid
Restrictor and Step Restrictor
4.2 HiERKYAK

BRVERS O T, #hsz N O ZERE 0 p(r)ic k-
TR 4.3 IR T KO ICER (BB E
W(r))+%. ZHIC k> TEZ Xy v 7R L,
TEIESAANEALT A DT, Fiodiy HiER% 5K
EANZIRE, WM A R 7.



The Bulletin of Institute of Technologists, No. 2

1 1 1 1 DEEZRT. 1,28 34mm O & ZEIEI R H KX
w(r) :.[r—.[rrj-r—frp(r)dr“ +cljr—jrr "Sdrt <0, AT RED OF 15 IR
ren S ren b TEH I ENbhoT:

e J.r r-[ rdr® +c, —dr G Supportive Radiusr, of Elastic Restrictor

is 34mm
K m, t, : Thickness of Elastic Restrictor
p(r) = [P, +—— | ———dr

277 {p, +w(n)}
D : Betkp B 2 — {;=10mm
C,,Cy,Cy,C, © RIS Z 2 — {p=12mm - ———
pO : RRJE =z

D R RVE R E" 1 /

K 4.2 Hiz PR o \&
G0, h,,s,s, < X435 0 | |

. 0 2 4 6

« 9 . > Air Gap (4 m)
« Sr > Fig4.4 Effect of Elastic Restrictor Thickness on
—Z2— Rigidity of Air Bearing
r
) : : : _
/1 —\/ Thickness of Elastic Restrictor [p =9.5mm
= 1 | Itp C.V.: Calculated Value
hlI ) z E.V.: Experimental Value
h2 I 2 §— | rZ: Supportive Radius of Elastic Restrictor
(Refer Fig4.3)
e 4
f — C.V. r,=33mm

— C.V. r,=33.5mm
—C.V. r,=34mm |
---CV. r,=345mm
—o— E.V. 1,=35mm

ﬂAir Pressure in Gap

Elastic Restrictor

w1l |7 7 e,
Air Gapﬁ / e \\\
r | 0 = ‘ ‘
W 0 2 4 6
Air Gap (£ m)
Fig4.5 Effect of Supportive Position of Elastic

Rigidity (kN/ £t m)
N

Fig4.3 Schematic Diagram of Elastic Restrictor

Deformation by Air Pressure in Ga|
y P Restrictor on Rigidity of Air Bearing

[ 4. 4 \ZHEHERS D BRI & t ) Dz A rim@
BA R, *)ifi)ﬁﬁb\i&éﬁi D DRI b. #

ij

T, WhSZEIMENA B L TWD Z &R 00D, *ﬁf
25 8mm LA/ % &, BN LZEMENE T DD ze itz OmllE (b2 B, B o &
T, 95mm ZR/MEE L7z, BUEL, FHELFERNOZOMMEZ KD, LITD

4. 5 \ZHPERE Y O SRALIE O 1, ORITE~ it R AR Tz




SRz R Z DR

Q) AT v 7Y LAY 7 4 A0 BA A DY
7oA 7Y R T, A7 v 70 DK 2
% O ERIE L A 2Rk L7z,

(2) #ZZNDZELIED EFITES T, &0 BNER
L, 25O TR EZRKD IR 25
ZL, "M 7Yy RRODOK 1564, AT v
B O 3 GO ERIMAL 2 #ERk L.

(3) AT v IV ITAV 7 4 ALY D 2 f5LL Lo
AIPEZ AT 5 DT, ARKBAFEOHMER D 1T —i
72 A Y 7 4 ZEE0 D 6 2Ll EORIPEE A3
L. LIehoC, #hisz~Hk%x 1/6~1/2.5 FE
WINUERFRETH 5.

ARFSEIE 2005 FFEOPREFIERIZI T D7k, B
LM K ORI A g, 2 D%, WMITEHELE
B EMIMEE 0 75 A0 BA2ED, e L
THEDT=. BRUITH G NEK =DV Cidh
R EEEA~OIEH 2D TV 5.

X B

1) AT KR, ST HRkiStE, (1983) , 2

2) MR R, T LR A IS AR — RIS+ SR YV TR A 4 S
S OBMRAE & OB, K LFR5E, 53, 4, (1987)
619

3) WIE : sREhZE RSz 2 X 2 v — & R0 A FhEE Ol
1, B &k, CHW, 66, 643, (2000) 724

4) s, JmFd, BRE - ZEKEHE RN BT D A
HIRTFSE, H AHER 23,2004 4F FEAR IR OR 23 3 i
4£,(2005)249

5) BRI T T U 7 OBYRHEMNT B B SR,
383(2005)13

6) CHEN Y.s.et al:Influences of operational conditions and
geometric parameters on the stiffness of aerostatic journal
bearings, Precis Eng,34,4, (2010) 722

7) BEEIE D SRR NE K EER A O & ER IR £
FRA LT 75 4 7 A0 A — R385 DBA%E (6 1
W), K TRk, 65, 3, (1999) 438

8) AGUIRRE Gorka et al.:A multiphysics model for
optimizing the design of active aerostatic thrust bearings,
Precis Eng ,34,3, (2010) 507




The Bulletin of Institute of Technologists, No. 2

#@ 3C  Article

TL—FaA—TFT 4 VTIC&>TEISISEEESETL— FADRER

FREZft 20114 4 HG5H
HOOL Y RFHE B (2011 21~27

& 4

il

bOO Y RT: PETETE JGEFH

Effect of Blade Angle on the Film Thickness in Blade Coating

Makoto KOMURA

Dept. of Manufacturing Technologists, Institute of Technologists

Flow induced by blade coating is investigated experimentally. The film thickness and the upstream

pressure were measured in a laboratory coating apparatus with a rigid blade. The film is coated onto a
running tape being positioned under the blade. As is predicted theoretically, liquids of different physical
properties behave similar if they have the same value of the capillary number; Ca . The liquid inlet position
has little effect on the flow around the gap. The film thickness decreases with coating speed. The relation
between the film thickness and the blade angle is discussed in connection with upstream pressure. The

Abstract
correlation between them was observed to turn at a critical value of upstream pressure.
Key Words : Blade Coating, Film Thickness, Laser-aided Diagnostics, Free Surface Flow
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(c) Right below [ H..=0. O41(cm) ]

Fig.3 Effect of the fluid inlet on the streamlines
[ Fluidl, ¢=30°, Hy=0.050(cm), Pyp=2.8 X 10* (dyn/cm?), Us=5.0(cm/s) ]
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A Study on the Restoration of Long Duc Dien at Thai Mieu Area in Nguyen Dynasty
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Abstract

We have dismantled and restored Long Duc Dien that is a architecture at Hue Royal Palace in Nguyen

dynasty, during from 2005 to 2010. The purpose of this study is to supply the academic information of
science for architectural history, preservation and restoration, to Hue Monuments Conservation Center that
is a research institute at Hue. At the result of this study, we have made clear the original size plan and the
architectural technigue of Long Duc Dien that was built in the early years of 18" century.

Key Words : restoration, Long Duc Dien, Thai Mieu area, Nguyen Dynasty, Vietham
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A Study on Simple Testing for Measurement of Chloride lon Penetration Depth
of Hardened Concrete —Amount of Chloride lon at Discolored Boundary —
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We have been developed the simple testing to measure chloride ion penetration depth of concrete by using
drilling powder and AgNO; solution. When the drilling powder is combined with the AgNO; solution, it is
necessary that these two things are equal mass to combine. The strong point of this simple method is
combination of the AgNO; solution spray method for measurement chloride ion penetration depth and the
test for neutralization depth with drilling powder (NDIS standard). In this study, we drilled a hole every
10mm depth in the concrete specimen with blade whose diameter is 20mm. As a result when the drilling
powder from the concrete surface to core was combined with AgNO; solution, two discolored boundary
appeared. One was discoloration from light gray to light brown (discolored boundaryl). The other was
discoloration from light brown to dark brown (discolored boundary2). The discolored boundaryl was
clearer than the discolored boundary2. The soluble chloride ion at discolored boundaryl showed about
4kg/m?, and the soluble chloride ion at discolored boundary2 showed about 2kg/m®. The total chloride ion
at discolored boundaryl showed about 6kg/m?®, and the total chloride ion at discolored boundary2 showed
about 3kg/m?®,

Abstract

Key Words : Concrete, Testing, Drilling powder, AgNO; solution, Chloride ion, Penetration depth
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Table 1  Mix proportions and test results

Test results
W/C | Slump s/a Air content Unit content (kg/m®)
Slump Air content Compressive
%) (cm) (%) (%)
w C S G (cm) (%) strength (N/mm?)

45 42 407 701 1013 95 3.0 39.7
55 8+25 44 45+15 183 333 761 1014 10.5 3.1 29.6
65 46 282 815 816 7.5 3.8 239
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Fig.1 Drill concrete specimen
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A Study on Compressive and Tensile Strength of Concrete
Repaired Crack by Injecting Epoxy Resins
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In general, concrete is repaired with injecting repair materials when the concrete crack is 0.2mm or more.
The flexural strength of concrete which includes the concrete crack repaired with injection has been tested
to confirm the effect until now. However the axial strength has been hardly tested. In this study, the
compressive and the tensile strength of concrete which repaired crack by injecting epoxy resins were
investigated. As a result, the compressive strength of concrete repaired crack whose width was from 0.2mm
to 1.0mm was higher than non-defective concrete up to nominal strength 40. Furthermore, the tensile
strength was more effective than compressive strength by injecting epoxy resins into the crack when
concrete strength was not very high. In case of nominal strength 24, the tensile strength of specimen which
repaired crack increased about 20% compared with the non-defective concrete specimen. In case of
nominal strength 60, the compressive and tensile strength of concrete which repaired crack was the same as
that of the non-defective concrete. The method using the cylindrical specimens (¢100mm by 200mm) with
controlled crack width can be more effective to examine the axial strength.

Abstract

Key Words : Concrete, Repair, Epoxy resins, Injection, Crack, Strength, Elastic modulus of elasticity
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Table 1 Row materials of concrete

Table 3 Number of test pieces

Ordinary portland cement ) ) Number of test pieces
Cement Nominal| Crack width - -
(Density : 3.16g/cm?®) strength | (mm ) Compressive Tensile
. Sand strength strength
Fine ) » Base 12 12
(Density under saturated surface-dry condition :
aggregate s 0.2 12 12
2.61g/cm”, Fineness modules : 2.75) 24 04 2
Crushed stone 1'0 2
(Maximum size of coarse aggregate : 20mm, Density Base 12 12
under saturated surface-dry condition : 2.64g/cm3, 0.2 12 12
i . 9 40 -
Coarse _Pero_entag of S_O|Id voijme_.59.0_A)) - 04 12 12
aggregate |Crushed lime stone 10 12 12
(Maximum size of coarse aggregate : 20mm, Density Base 12 12
under saturated surface-dry condition : 2.70g/cm?, 0.2 12 12
Peroentage of solid volume : 60.0%) 60 0.4 12
Chemical |Water-reducing and air-entraining admixture 1.0 12
admixture |High-range water-reducing and air-entraining admixture Total 144 96
Table 2 Mix proportions and test results
Unit content (kg/m?) Test result
Slump or Air i
Nominal| W/C | s/a P Slump or Air Compressive
strength [ (%) | (%) siump flow | contont w c ] G Ad |slumpfl tent | 27en9"
(] () m nten
(cm) (%) siump fow) Coment| 41 78 days
(cm) (%) 2
(N/mm?)
24 | 585 | 485 181 | 310 | 856 [919™ [3.720°| 185 3.0 29.7
18+2.5
40 | 420 | 4641 45+1.5( 170 | 405 | 791 | 935" |3.645%| 175 45 61.3
60 | 31.0 | 484 | 60£10 170 | 549 | 773 | 8512 [7.686™| 525 4.8 78.3

*1 : Crushed stone

*2 : Chushed lime stone

*3 : Water-reducing and air-entraining admixture

*4 : High-range water-reducing and air-entraining admixture
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Improvement in Concrete Surface Durability
Using Both Silane and Silane-siloxane Layers.

Shuzo OTSUKA™, Osamu YAGI™, Kazumi SUZUKI? and Shinya UEFUNE

“! Dept. of Building Technologists, Institute of Technologists
2 M&M Trading Inc.
"3 Sokei Building Service Co., Ltd.(Graduate, Dept. of Building Technologists, Institute of Technologists)

In order to improve in concrete surface durability with retaining its low gloss, two types of silane penetrant
(silane 1 and silane 2), one type of silane-siloxane surface coating material and the standard commercial
penetrant were examined. The silane penetrants having different reaction speeds were individually coated
on the concrete surface. The silane 1 deeply penetrated than the silane 2. However, the silane 2 which reacts
faster than the silane 1 showed the excellent properties of preventing water permeability, carbonation and
chloride-ion penetration. This is supposed that it generated steadier and thicker siloxane-bond network in
the inner side of the pores of the treated concrete than the other. Treatment with both silane and
silane-siloxane layers showed much better properties than a single treatment of them. The combination of
the silane 2 and silane-siloxane layers gave the best durability to the concrete surface among the surface
treatment materials. The gloss measurement showed that the specimens coated with the silanes had low
glosses as same as the untreated one. On the other hand, the specimens with the silane-siloxane resulted
having high glosses because of its own large gloss.

Abstract

Key Words : Surface Durability, Silane, Silane-siloxane, Penetrant
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Table 1  Characteristics of typical surface treatment materials Table 4 Materials used in concrete
Type Compound Characteristic Material Symbol Substance Specification
Low molecule weight without a catalyst. Cement c Ordinary portland Density: 3.16 glcm®
Good penetrating ability. cement Specific surface area : 3.280 cm*/g
Penetrant Silane Possibility to be extracted from the treated Water w City Water -
concrete by water before its hydrolysis and c Air-dry density: 2.70 g/cm
poly-condensation. a or:rs:te G Crushed stone F. M.: 6.64
High molecule weight with a catalyst in order to ggreg Water-absorption rate: 0.63%
generate a polymer on the concrete surface. . Air-dry density: 2.61 g/cm®
Surface The polymer has an ability to prevent from Fine S Pit sand F.M.: 2.75
coating Siloxane penetrating of gaseous materials and water. aggregate Water-absorption rate: 2.30%
material The polymer possibly suffers from its shrinkage High-range
and mechanical damage to result generating some air-entraining and
K . Polycarbonate
Cracks. Chemical water-reducing
. Ad admixture
L . admixture - — .
Table 2  Characteristics of treatment materials. air-entrainingand |~
3 — water-reducing | Lignin sulfonate and oxycarbonate
Material | Compound onceogora 10N | catalyst Characteristic admixture
. Repellency: strong
Penetrant 1 Silane 100 No y . .
Reaction speed: not so fast Table 5 Mix proportion of concrete
Penetrant 2 Silane 100 No Repellency: n°t. S0 strong Bulk volume Unit content _kg/m®
Reaction speed: fast of coarse
Surface . . . Slump,
: Silane- Generating a polymer on the WIC | sla | aggregate per AdICLAIr | o How
coatm_gl Siloxane 18 YeS | surface by a catalyst % | % | unitvolume | W | C S | G| % |% cFr]n
materia of concrete
Typical mé/m?
commercial Silane 15 No — 30 | 46 67 | 728 11136 1.5
. . . .
Penetrant 50 | 51 055 170 [ 340 | 014 | 863 [ 09 [3.7] 220
* Data were presumed from the catalogue and the MSDS sheet. 50 53 283 | 960 14 |36 55.0
Table 3 Specimens and combination of treatment materials
Penetrant” Surface coating material Table 6 Testing items and standards
Specimen Compound Conceojtratlon Compound Conceoctratlon Testing item Testing standard
2 S Appearance evaluation
A Silane 1 15 - - Penetrating depth
B Silane 1 100 - - Water permeability
c Silane 2 30 — — Water absorption JSCE-KST71-2004
D Silane 2 100 — — Carbonation depth
E Silane 1 15 Silane-siloxane 18 Chloride-ion penetration
F Silane 1 100 Silane-siloxane 18 Gloss Glossmeter (Type CM-508)
G Silane 2 30 Silane-siloxane 18
H Silane 2 100 Silane-siloxane 18 3
| — — Silane-siloxane 18 L7727 J— h&2HWT, JSCE-K571-2004 )L:
Typical N . o . .
J commercial 15 - - P> TERL L, ENENFTEDORIEEDKT LT
Penetrant
Untreated — — — — f(ﬁ Table 3| ;T‘a‘i’%@&&@*ﬁ%ﬁéi L7-. é\(é’

* Silane 1 and silane 2 mean penetrant 1 and penetrant 2, individually, in Table 2.
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Abstract

This study attempts to investigate communication patterns in disagreement discourse in English and
Japanese daily conversation, focusing on “repair” in conversational interaction. The study analyses both
English and Japanese daily conversation data in which disagreement occurs and considers the
conversational style that speakers use when they find some disagreeable elements or mistakes in
co-participant’s utterances.  This study reveals that the differences in communication patterns are affected
by how people frame the world and use language from the perspective of cultural values and politeness.
The study will also explore which conversation style and communication patterns speakers employ when
they are speaking their second language. The study will consider how speakers’ use of the different patterns
correlates to their level of ability in their non-native language.

Key Words :

1. Introduction

“Human language” is closely related to its user. My
previous studies have investigated conversation structure in
its cultural and social context. My approach assumes that
speech cannot be understood fully without careful attention
to the situation its users exist in, the groups they belong to
and the world view that frames their thoughts. My previous
investigations of conversation structure have shown that
differences exist between English and Japanese
communication patterns and at the level of human
cognition that is embodied in the way language is used.

Furthermore, by observing how people use
communication patterns when they speak their first and
second language, these analyses have demonstrated that
speakers communication

acquire additional patterns

Repair, communication pattern, second language acquisition, conversation analysis

gradually according to their level of second language
acquisition.

When people learn a second language, they have to
acquire not only grammar but also pragmatic competence
and the different cultural values that accompany that
language. How do people acquire their additional
language? Which elements do people acquire first and
which elements do people have difficulty in learning?

Building on the results of my previous studies, this
study will attempt to investigate communication patterns in
disagreement discourse in English and Japanese daily
conversation, focusing on “repair” in conversation. The
study analyses both English and Japanese daily
conversation data in which disagreement occurs and

considers the conversational style that speakers use when
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they find some disagreeable elements or mistakes in
co-participant’s utterances. Who corrects mistakes?
Where do speakers correct them? How do speakers express
disagreement towards what co-participants said in previous
utterance in conversational interaction? And what kind of
conversational sequence continues after these corrections

happen?

<Research Question 1>
Do speakers use the same strategies in both English and

Japanese conversations in which disagreement occurs?

<Research Question 2>

Do speakers use their own communication patterns or
use second language patterns when they speak their second
language?

This study will reveal that the difference of
communication patterns is affected by how people frame
the world and use language from the perspective of cultural
values and politeness. The study will also explore which
conversation style and communication patterns speakers
employ when they are speaking their second language.
This will be done by analysing the conversations of
speakers at different stages of acquisition of their second
language and comparing their speaking style with native
speakers. The study will also consider how speakers’ use of
the different patterns correlates to their level of ability in

their non-native language.

2. Methodology

2.1 Conversation Data
The data in this study consists of naturally-occurring

interactions, videotaped and transcribed, in which pairs talk
about given topics freely. Speakers talk about some topics
in both English and Japanese. These conversation data
were collected in the United States and in Japan. Speakers

are:

(1) Japanese native speakers

These are divided into three levels, according to
the level of their second language (English)
acquisition, using TOEIC scores. These levels
are: (i) elementary (under 500), (ii) intermediate
(500-750) and  (iii) advanced (750 +).

(2) English native speakers who live in Japan and

the United States and have experience of
studying Japanese: and English native speakers
from America, Britain, Canada and New Zealand
who live in Japan. They are divided into three
groups, according to the level of their second
language acquisition (around 3-5 speakers at
each level). The levels are: (i) elementary level,
(ii) intermediate level, and (iii) advanced level.
Conversations in pairs are video-recorded and
transcribed in detail. Video is utilized in this study as it
captures important elements of conversation such as facial
expressions, attitude, behaviour and gestures made by the
participants, all of which are effective and supportive when

analysing verbal interaction.

2.2 Repair in conversation

Speakers correct themselves when they find mistakes in
what they just said®. Correction is commonly understood
to refer to the replacement of an “error” or “mistake” by
what is correct. Shegloff, Jefferson and Sacks (1977) ¥ use
the term “repair” to refer to these corrections, including
other various kinds of strategies.

A “repair” is a kind of correction and Shegloff,
Jefferson and Sacks (1977) divided this concept into “self

repair” and “other repair”, which is judged by who corrects

who. They further divided repairs into Self-initiated

repair and Other-initiated repair according to who initiates
them.

<Repair Type>

(i) X-Y-Y type



— 4D: Dong’s the tennis guy.

Utterance (speaker A)
1
Correction (speaker B)

!

Acceptance of correction (speaker A)

A: They are going to drive back Wednesday
B: Tomorrow.
A: Tomorrow. Right.

(i) X-Y- X type
Utterance
l
Correction
1

Rejection of correction
A: That was a gas leak.
B: It was an oil leak.

A: It was a gas leak.

3. Analyses

—»11D:

—»13D:
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Example 2
<A=Alissa D=Dan >

1A: Are you going to do both the Saturday and also the ...

2D: | think my plan is to try and do ... play on the Tuesday
night and then if

3D: | can’t make Tuesday do the practice on the Monday
night.

4A: Practice on Monday nights?

5D: yep.

6A: How come you never did that?

7D: I did do that all summer.

—»8A: No, | mean last summer, though. (other-initiated

Other repair)

— 9D: | wasn’t on the team.

—» (silence occurs)

—»10 E No, I’'m talking about the citizens’ schools

team.(Other-initiated Other repair)
The citizens’ school team’s not a team.
Right, but that’s Tuesday nights,
That’s Tuesday nights.

12[a]

14 @ so Monday night is the Saturday practice.

In observing the conversational interaction, differences =15 D: Yes.

of communication patterns in English and Japanese *16@ Okay. | wasn’t clear that.

conversation in which disagreement occurs are observed.

3.1 English Data

Example 1
(What do you like to do in your holiday?)
<A=Alissa D=Dan >
1A: Which is easy?
2D: Right.

3A: Who’s Dong?  Oh, Dong the organizer.

(Other-repair)

As shown in this example, D corrects what the prior

speaker A said in line 4. This is Other-initiated other repair.

As Shegloff, Jefferson and Sacks (1977) note, other
initiated repairs are positioned successively (they occupy
adjacent turns). This kind of repair is basic type and is also
observed in the Japanese data.

17 D: Yeah. And so, so sometimes I’ll go to the
Monday practice which will work much better.
18 A: Singles.

In this example, A and D are talking about what D likes
to do on holidays (he likes playing tennis). A thinks that D
does not understand what A is talking about and A does not
agree with D says, so, A is trying to solve the situation by
using “repair” as is clear in line 8. D rejects A’s repair in
line 9. Then, silence occurs after line 9, which can mean
that A disagrees with D’s reply to her and nothing was
solved by her repair. A expresses “repair” again in line 10,
but the sequence is repeated in line 11 in which D once
more rejects A’s repair.

Next, in line 13 and 15, D now accepts A’s repair.

These sequences continue until A and D accept the

content of what they are talking about completely and
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troubles and all problems in utterances are resolved
between them. A completely agrees with D in line 16.

3.2 Japanese Data

Next, we will consider the Japanese data.

(What do you like to do? )
(K =Kohei T= Tsukasa)
L, T, M. BERIIMIC L0, b,
Zobia, RNAZ—J— REHTT.
(Oh, by the way, what did you put down for

Example 3

your hobby?  Oh, | put it down as a
poster cards collection. )

—>pK|: XA b — R4, (Collection of postcards)

BT: KA & —h— FHEDT, ZIUTPHE2EELD
WL EIZ,
(1 began to collect them around a
second year of junior high school.)
4K : 9 /. (Isee)
ST: RDKEN, HDO 1T I, DhED, o,
BRLELITD LS 2EMRD,
( A friend of mine at prep school found and
gave me a poster card which is very close
to my taste.)
6K: 9 A. (Oh,lsee.)
TT:HDORAZ =T — R O T, BloLARAH
— N — R E o570, <N-EIANb,
(1 used to like them.)
8T: ZORARZ—N—FADELIIT-T, Thh
bliE, D, KITICATo72 L & ),
IT: T HRAZ =T —FoTENTHDLHOD.
(But since then, every time | travel I look
for poster cards at souvenir stores.)
10S : »5H 4. (Yes, they do have them.)
117 : #idgk oD, BN TH-T,
(1t differs from place to place)
RALZ—=N—FK2 RAIHI—F?2 Eob?
(You mean poster card or post card?)
AR A BN — e,
(I think it's a post card.)
14K : R A R 17— K. (Post card.)

: 150M< BVWTIESTD,
(They are sold at around 150 yen respectively.)

In this example, speaker T uses an incorrect word. She
mistakenly uses “poster card” instead of “post card”. The
word “post card” is the correct one. Speaker K is trying to
make her realize it by using “repair” in line 2. However,
speaker T does not change her mistake (or she does not
seem to realize her mistake) in line 3. Maybe she does not

realize her choice of mistaken word. Speaker K does not

dare to deny her mistake again in line 4, though he knows

she is still not correct. Then, she continues to use the

mistaken word “poster card” in lines 7 to 9, after which
speaker K tries to make her understand which word is
correct “poster card” or “post card” by using repair again in
line 12. This is delayed repair

Speaker T now understands and expresses her
understanding of which is correct in line 13, but she uses
the Japanese word “kana” (which translates as modal verb
“may” in English). She uses the expression “I think it's a
‘post card.”” not the expression “it is ‘post card’”. As
shown in this sequence in the Japanese data, acceptance or
rejection do not occur successively, that is to say, they do
not occur immediately after repair occurs.

Unlike the English disagreement discourse in example
2 in which speakers immediately try to solve the problem
in their conversation and make the meaning clear and avoid
uncertainty of content so that the conversation can progress,
in the Japanese counterpart, speakers can delay their
trouble-shooting sequence. That is to say, conversation

can progress in Japanese without a complete solution as to

the trouble in their conversation.

K is trying to talk cooperatively by not expressing
direct denial. That is to say, considering the phase of
politeness, speakers can express politeness by not using a
direct denial expression in Japanese conversation. In
English, it may be polite when speakers positively correct

mistakes and make them clear.

3.3 Communication Pattern of Second Language
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Next, this study considers which conversation style and

communication patterns speakers employ when they are

speaking their second language. Do they (1) use their own

language communication patterns _or _ (2) use second

language patterns? Are differences observed in

conversation in accordance with second language
acquisition level?
At an elementary level, speakers tend to use mostly

self-repairs when they speak their second language.

< Example 4> Tim and Harry

Hi DA 9 RAE, B, AF—L7Z &ni
V. Th, L. brok, it ol (5K
1/\) = &

(Un, unn...nn.., | have not skied before.
But | do not want to do it because it seems
a little bit scared...(laugh)...)

T: FAlIE, H~H~, HAFET, H~
HAGESBR L £ H~BR LT, LW TT.
(%)

(lwantto ... wantto ... in Japanese,
uhm... Japanese study ...Urm...I study..
would like to study Japanese.)

In example 4, the speaker is using the postpositional
particle “ga” (the nominative case), where he should have
used “wo” (the objective case). He self-repairs it. These
repairs are also observed in Japanese speakers. At an
elementary level, other-initiated repairs seldom occur in

disagreement discourse.

<Example 5>
(Graham and Robert)

G T, BERbH-TATTR. ZiUTHO~HH

T, HDO~, TE, RELIZATYT.

(You know, there was an election.
Uhm, it was urm... a free election.)

R: ah.
G: C, T, #1T/5A... (and..and it maybe...)
R: &5, ROV ARNT L2

—3R:

G

(All... At all restaurants?)
Gl: 5. 29 &MOLARNT L=, EH|C
ASONGAVIAR
(Yep. Not every restaurant is for no-smoking.)
R : BIOE RN DAL ?
(If we have designated smoking rooms...)
G: znixdboirol-Z it LiZb LWTT 4.
T, BIZIXTIFTAR—1 07 T 7,
(1 think they will be ignored.
And, for example, private clubs.)

R : aha
G: T, HDO~, HIEZERH ZENTEDEND
TAT 4T bbolzATT LA

(There was an idea that people can
smoke at designated areas.)
IR: X7 Vw7,
(public.)

»Pg: XTY v LR TFFA =}

(Not public but private club.)
77 A N— k.
(private)
4G: 7 77. TH, £, £k, £ TYH,
5G: HDTHNH I TTThH b I/ oT.
(Club, but, th..they...even at those clubs

smoking was banned.)

—»>bR: b IEEICAD.

(Smoking will be banned (at all clubs).)
RV FEF...ZE 9. (Willbe... Yeah.)
8R : aha
9G : £ 9 T9 4. (Right.)
10R : N2 ANZEZTH S 2

(Where do smokers go to smoke?)

Speakers are advanced level speakers but who have
little difficulty in communicating in Japanese. In example
5, speaker G corrects (in line 2 (2G)) what speaker R said
and R accepts in line 3.

As seen in examples in which they use English,
speakers correct mistakes and immediately solve the
problem caused by their mistakes. We can say that they

also employ their English speaking pattern in using
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Japanese.

Next, when Japanese speakers use English, elementary
level speakers use mostly self corrections and use
other-initiated repair only when they correct simple
word-level mistakes. They do not correct the contents of
conversation. In the same way, Japanese speakers employ
their Japanese communication patterns in which an
uncertain sequence can continue when they use English as

seen in Example 6 (line 9).

<Example 6>
(Japanese speakers are talking about overseas
trip in English)
1S: In Chile? Australia and Chile?
2T: Or Chile.

—»3S: Or Chile, OK.

4T: Machu Picchu, | want to see.
5S: Why Machu Picchu?

6T: String...string thing.

7S: String thing?

8T: To be continued.

—»9S: OK, OK, next time.

4. Conclusion

This study demonstrated that
(1) As seen in examples in which disagreements occur, we
can understand that there exist differences between English
and Japanese conversation in how to solve
misunderstandings or disagreements. In other words, they
use different communication styles.

In English conversation, speakers try to solve problems
by explaining what is correct and what they really wanted
to say. On the other hand, in Japanese conversation,
speakers talk cooperatively, show empathy and consider
harmony in conversation to be important. Japanese
speakers show that they care primarily for the relation with

the other participant in a conversation. How to use repair

and how to express politeness is different between English
and Japanese.

Disagreement and indication of others’ mistakes or

uncertainty are usually considered as dispreferred turn
sequences.” This study indicated that how speakers use
strategies to express politeness is very different between
English and Japanese conversation: and what is preferred
in interaction is also different between these two
languages.
(2) As proficiency level rises, other initiated repairs are
observed. Acquisition of pragmatic competence such as
communication patterns is difficult to acquire, as shown in
examples in which speakers still employ their own styles
when they use their second language.

Transcription
- or ... indicates pause (the number of dots shows
pause length)
~ indicates prolongation or stretching of the sound
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An overview of experimental equipments designed and built for
fundamental study on engine combustion

Takeyuki KAMIMOTO

President of Institute of Technologists

Abstract

The author has been involved in research on combustion and emissions from internal combustion engines in

the last four decades. This article starts with an introduction of his experiences on hands-on-learning at
high-school and college, focusing on aero planes and automobiles. Attracted by the mechanism of these
machines, he started his academic career at TITech, and has been working on studies on combustion and
emissions from diesel engines. He constructed a number of experimental equipments and machines that he
and his students designed and built. The major part of this article concerns the description of the objectives
and performances of the machines and instruments that he developed. These include a combustion bomb for
studying fuel evaporation, an optical equipment for measuring flame temperature in the engine cylinder,
and a rapid compression machine designed for easy access to optical diagnostics.

Key Words : internal combustion engine, combustion, emission, optical measurement
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Fig.3 A combustion bomb for studying fuel evaporation
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Fig.10 Visualized soot in a diesel flame

(combustion chamber diameter: 196 mm)
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Abstract

A summary of CAE education in Dept. of Manufacturing is described. One of the main CAE subject “CAE

and basic exercises” is based on lecture and theoretical calculation by MS-EXCEL. Another “CAE and
applied exercises” is based on lecture and practical calculation by using some CAE software.
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Fig.2 Element stiffness matrix calculatlon
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IF (IPRNT .GE. 3) THEN
WRITE (4, *) ' B MATRIX’
WRITE (4, 921) ((B(I,J), J=1,6),1=1,3)
921 FORMAT (1P6G11. 4)
END IF
! BERORBEXHETD.
VOL = 0. 5%DABS (DELT2) *THK (IP (IE))
[ IF(IPRNT .GE. 3) WRITE(4,%) ’VOLUME =", VOL

D 214 AT M)y RISIZHET 5.
CALL MXM (D.B.ES(1.1.1E).3. 3 6)

IF (IPRNT .GE. 4) THEN

WRITE (4, %) 'S MATRIX

WRITE(4,921) ((ES(I,J, IE), J=1,6), I=1,3)
END IF

I 215 ZERBIET RO XKIZHET 5.

CALL MTM (B,ES(1,1,IE),EK(1,1,1E),6,3,6)
CALL MXC (VOL.EK(1.1.1E).6)

IF (IPRNT .GE. 4) THEN

WRITE(4,*)  "ELEMENT STIFNESS MATRIX
WRITE (4,921) ((EK(1,J, IE), J=1,6), I=1,6)
END IF
Fig.3 Coding example
ELEMENT NO. = 1
D MATRIX
.2198E+05 6593. . 0000
6593. . 2198E+05 . 0000
. 0000 . 0000 7692.
B MATRIX
-. 5000 . 0000 . 5000 . 0000 . 0000 . 0000
. 0000 . 0000 . 0000 -1.000 . 0000 1. 000
. 0000 -. 5000 -1.000 . 5000 1.000 . 0000
VOLUME = 10. 000000000000000
S MATRIX
-. 1099E+05 . 0000 . 1099E+05 -6593. . 0000 6593.
-3297. . 0000 3297. —. 2198E+05 . 0000 . 2198E+05
. 0000 -3846. -7692. 3846. 7692. . 0000
ELEMENT STIFNESS MATRIX
. 5495E+05 . 0000 —. 5495E+05 . 3297E+05 . 0000 —. 3297E+05
. 0000 . 1923E+05 . 3846E+05 —. 1923E+05 -. 3846E+05 . 0000
—. b495E+05 . 3846E+05 .1319E+06 —. 7143E+05 -. 7692E+05 . 3297E+05

. 3297E+05 —. 1923E+05 —. 7143E+05 . 2390E+06 . 3846E+05 -. 2198E+06
. 0000 —. 3846E+05 —. 7692E+05 . 3846E+05 .7692E+05 . 0000
-.3297E+05 . 0000 . 3297E+05 -. 2198E+06 . 0000 . 2198E+06

Fig.4 Calculated example
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Table 1 Analysis examples by using CAE software

No. category Contents Point
1 Cantilevered Beam Theoretical
2 | Statics Thick Cylinder Solution
3 | Eigen Eigen Frequency and Mode | Section
Vibration of Cantilevered Beam Modulus

4 | Heat Basic Example Theoretical
Thermal Thick Cylinder under Heat | Solution
Stress Convection

6 | Fluid Diffuser Flow Boundary

7 | Statics Crank Throw 3D Analysis TETRA

8 | Explicit Box Drop Stress Wave
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