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Tool Wear in Turning of Sintered Steel

Tadahiro WADA

The tool life in the turning of the sintered steels becomes shorter than that in the turning of the melted steels such as

carbon steels. The progress of the tool wear increases rapidly with the increase of the cutting speed. In this study, in order

to find out the effective tool materials for the high speed cutting of the sintered steel, the tool wear in the turning of a

conventional sintered steel is experimentally investigated.

The main results obtained are as follows:

(1) In the turning of the sintered steel, the wear progress of the both two kinds of the ceramics tools, namely the A1, O;

based ceramics tool and the Si;N, based ceramics tool, increase rapidly.

(2) In the cutting speed 1.67m/s, 3.33 m/s, the wear progress of the cemented carbide tool (K10) becomes slowest.
However, in the high speed cutting at the cutting speed 5.0m/s, the wear progress of the cemented carbide tool (K10)

increases rapidly.

(3) In the high speed cutting, the wear progress of the both two kinds of CBN tools, namely the TiC binder CBN tool and

the TiN binder CBN tool , become slowest.
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Table 1 Chemical compositions (mass %) and

mechanical properties

C Ni Cu Mo Others  Fe
03 08~13 02~05 02~04 <01 Bal
Mechanical Tensile strength Brinell hardness
properties

340MPa HB130
Table 2  Tool materials
Tool Substrate Coating layer
Coated(a) K10 TiC-TiCN-AlL,O5-TiN*
Coated(b) K10 TiN**
Cermet(a) TiC-TiN-TaC-WC -
Cermet(b) TiC-TiN-TaC-WC -

Al203 ceramics Al,04-Ti (CN) TiN**
TiN-ALO,-TiN*
cBN-TiC binder -

cBN-TiN binder -

Si3 N4 ceramics SizN,
CBN(a)
CBN(b)

*:CVD process **:PVD process other:Non-coated

Table 3 Cutting conditions

Cutting speed V=1.67 ~ Sm/s
Feed rate S=0.01mm/rev
Depth of cut a=0.1mm
Cutting method Dry

3. ERBRBLUEER

BEAEM T RE L ATYHI 21T, CEOERIKELH
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EWHrRoNL., Zhxl, KIDIZRT SN, 7 32

(c) (d) Si;N,ceramics, L=4km

(e)CBN(a), L=11km <DCBN(w,i:24hn

Fig. 1 Tool wear
(V=1.67m/s, S=0.01mm/rev, a=0.1mm, dry)

v 7 ATBOBE, YAASICEROBERENRONS, F
7z, 1R $T 3 —7 v FTE(), K1(e)il/"d CBN
TE®@), H1NIZ/RTCBN LEGDHE, YIAALERDHk
THIZR RS KE ERERSRONS, B, TITi
RLTWZWwD, BESETLEUNDOTEIZDOWTTL
WHOBEKELBELER, WIhoTELT (W
[ MET AR R R 22: (PF Y5 - Ab 4 NP (RS /IO AR
PDEDZ Ens, FRHTEIZE > THIFHEOBEFERKE
MEAT 05, WIhOTES T HEREA 2 TEHE
BTHsb £IT, RITHEFBEBORKMELZ HE L.
(212, YIHIBEREL & AT EBERIE O K KfE VB, DM
FaRT. LR, 1L6TmsDBFETHSH. BEAE
KIOETEDERETHROEY. 2EHDOI TV F
T.H(a), O)DOERAEITIZ, BHTHIBESESKIOMEL
BCHNB EDL D EY, THiE, %D 570.01mm/rev &
INEWitD, T—T 1 Y TR THEREMICEMIIERE
T, BEIPKEL R bDEEZOND. 2HEOL
53y 7 ATEOEFREITIZ, B&ETHE. 51T, 2



BEAS S HI 2
€ K10 X P20
©) Coated&a; @ Coated&b)
V Cermet(a © Cermet(b)
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S=0.01mm/rev ]

Dry
0.2

0.1 |4

Width of flank wear VBmax mm

20 40 60

Cutting distance L km

Fig. 2 Relation between L and VB,,,,
(V=1.67m/s, S=0.01mm/rev, a=0.1mm, dry)
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Fig. 3 Tool wear
(V=5.0m/s, S=0.01mm/rev, a=0.1mm, dry)
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(a) CBN(a)

Fig. 5 Tool wear
(V=5.0m/s, S=0.01mm/rev, a=0.1mm, dry)
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Fig.6 V-T diagram
(5=0.01mm/rev, a=0.1mm, dry)
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Motion Image Recognition for Intuitive Retrieval of Sign Language Image Database

Toshiyuki KIRISHIMA, Kosuke SATO* and Kunihiro CHIHARA**

In recent years, the importance of nonverbal communication has widely been recognized, and this has led to the increas-

ing number of sign language learners among people in general. Many introductory books, videos, CD-ROMs, etc. are pro-

vided so as to facilitate better environment for the learning of sign language. Although it is extremely important to assure bet-

ter access to the sign language vocabulary, or database, conventional approaches offer only the simple scheme of keyword-

based retrieval of the database. In order to improve the interactivity and effectiveness of the searching scheme, a method

which establishes more intuitive means of retrieval is proposed in this paper. Experimental results demonstrate that the pro-

posed method realizes the motion-based retrieval of the sign language image database in realtime.
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Sign Language image Database
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BREHRADOATFy FIEED Y Ialb—Ya vy (FD2)

Computer Simulation of Step Response in Control System of High Order (No.2)

Takashi KURIMOTO

In design and analysis of an automatic control system, it is very useful to simulate the step response by very short

program of personal computer using Runge-Kutta method. The auther reported about such simulation of step response in

the reference 1) and 2). Continued from the reference 1) and 2), in this paper the method to draw step response in the

control system of order 2,4 and 5 with some zeros in closed-loop transfer function W(s) and some examples of step

response by very short program of N88-BASIC are described.
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10 REM R13-PROG?

20 TE=12 : DT=.01 : WN=1 : Z2E=.5

30 DEF FNF(TsX0sYO)=~WN"20uX0-2#ZEnWN#YO+WN"2
40 SCREEN 2,0 : CONSOLE ,.0,0

S0 WINDOW (0,~1.8)-(TE,.8)
60 LINE (0:0)-(TE+0) : LINE (0+-1.8)~(0,.8)
70 FOR J=-1.8 TO .801 STEP .2 :
80 FOR J=0 TO TE STEP TE/12 :
90 LINE (0,~1)=(TE>=-1),,
100 FOR I=1 TO 7 : READ A :
110 X0=0 : Y0=0 : X=0

120 FOR T=0 TO TE STEP DT
130 K1=DT#YO0 : L1=DT#FNF(T,>X0,Y0)
140 K2=DTw(Y0+1/2#L1)
150 K3=DT#(Y0+1/2%L2)
160 K&=DT#{YO+L3) : L4=DT#FNF(T+DT X0+K3,Y0+L3)
170 X01=X0+1/6%(K1+24K2+42#K3+4Ké)
180 X1=X01+1/A»Y01

190 LINE (T,=X)=(T+DT,-X1)
200 x0=X01 : YO=Y01 : X=X1
210 NEXT I

220 END
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DATA .5,1+,2,10005-2,-1,~.5
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10 REM R13-PROG3
20 TE=.1 : DT=.0001 : X0=0 : Y0=0 : 20=0 : V0=0 :

¢ X=0

30 DEF FNF(TsX0,Y0:20,V0,W0)=~7.659E+09#X0~1.68T7E+09#Y0~4 327E+07#20-185400!#V0-

820.2#W0+7.659E+09
40 SCREEN 250 : CONSOLE .:0:0
50 WINDOW (0.,-1.4)-(TE,0) : VIEW (40,0)-(639,399)
60 LINE (0s0)-(TE»0) : LINE (0,-1.4)-(0,0)
70 FOR J==1.4 TO 0 STEP .2 :
80 FOR J=0 TO TE«#1.01 STEP TE/10 :
90 LINE (0,-1)-(TE»-1),,+&HFOF0
100 FOR T=0 TQ TE STEP DT
110 K1=DT»Y0 : L1=DT#Z0 : M1=DT#v0 :
120 K2=DT#(YD+1/2%L1) : L23DT#(Z0+1/2#M1)

P1=DT»WO

LINE (0»J)=(TE»J) 2> &H1111
LINE (Js~1.4)~(J»0)»,+&HT1117 : NEXT J

P M2=DT#(VD+1/2#P1)

© NEXT J

: Q1=DT#FNF(T,X0,Y0:20,V0,W0)

t P2=DT#(W0+1/2%Q1

) ¢ Q2=DT#FNF(T+1/2#DT,X0+1/2#K1,Y0+1/2#L1,2041/2%M1,V0+1/2#P1,W0+1/2#Q1)

130 K3=DT#(YO0+1/2#L2) : L3=DT#(Z0+1/2#M2)

t M3=DT#(VO+1/2#P2) :

P3=DT#(W0+1/2#Q2

) : Q3=DTH#FNF(T+1/2#DT,X0+1/2#K2,Y0+1/24L2,20+1/2#M2,V0+1/2#P2,W0+1/2%Q2)

140 K4=DT#(YO+L3) : L&4=DT#(Z0+M3) : Mé&=DT#(VO+P3)
DT,>X0+K3,Y0+L3,Z0+M3,V0+P3,W0+Q3)

150 X01=X0+1/6%(K1+2#K2+2#K3+K4)

160 YOT1=Y0+1/76#(L1+2#242#L3+4L4)

170 Z01=20+1/6#(M1+2#M2+2#M3+M4)

180 VO1=V0+1/6#(P1+24P2+24P34P4)

190 WO1=W0+1/6#(Q1+2#02+2#03+04)

200 X1=X01+.22#Y01+.003999+201

210 LINE (T5,=X)-~(T+DT,-X1)

220 X0=X01 : YO=Y01 : Z0=Z01 : VvO=VO01 : WO=WO1 :

230 END
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Computer Simulation of Transient Response and Lissajous Chart for Support of Experiment

Takashi KURIMOTO

In learning the transient phenomena and lissajous chart in electrical engineering, usually students can understand them

by circuit calculation and circuit experiment. Such transient response and lissajous chart can be drawn easily by the personal

computer. When the results of this computer simulation are used, the effect of education is increased. In this paper the

methods to draw transient response and lissajous chart briefly by N88-BASIC are described. As transient response there are

considered RC and LC circuit with a DC power and a switch. And as lissajous chart there are considered the sine wave

voltage and the trapezoid wave voltage.
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150 FOR T=0 TO TE STEP DT
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10 REM R12-PROG2

20 PI=3,1416 : Vi=1 : Wi=1 : V2=1 : W2=1
30 TE=2#PI ; DT=TE/1000

40 OEF FNY(T)sVIaSIN(WI#T)

50 DEF FNX(T)=V2#SIN(W2#T-TH)
60 SCREEN 2,0 : CONSOLE ,,0,0
70 WINODOW (-1.2,-1.2)-(1.2,1.2)
80 VIEW (240,0)-(639,399)

90 LINE (-1.2,0)-(1.2.0)

100 LINE (0,-1.2)-(051.2)

110 FOR J=-1.2 TO 1.2 STEP .2

120 LINE (-1.2+0)=(1.2:4)55&H1111 © NEXT J
130 FOR J=-1.2 TO 1.2 STEP .2
140 LINE (Jr=1.2)-(J»1.2)»2»&H1111 © NEXT J

150 FOR I=1 TO S

160 READ TH : DATA 0..7854,1.5708,2.3562,3.1416
170 FOR T=0 TO TE STEP DT

180 LINE (FNXC(T)s=FNY(T))=(FNX(T+DT):=FNY(T+DT))
190 NEXT 1

200 END
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10 REM R12-PROG3

20 P1=3.1416 : WTE=2wPI : DWT=WTE/2000 : A=.9 :
30 SCREEN 2:0 : CONSOLE +:0.0

40 WINDOW (-1.2,-1.2)-(1.2,1.2)

50 VIEW (240,0)~(639,399)

60 LINE (-1.2,0)-(1.2,0) : LINE (0,-1.2)-(0+,1.2)
70 FOR J==1.2 TO 1.2 STEP .2

WTAU=PI/6

80 LINE (=1.2,J0)=(1.2,J),+,&H1111 : NEXT J
90 FOR J==1.2 TO 1.2 STEP .2
100 LINE (J¢=1.2)-(Js1.2)++,&HT1111 : NEXT J

110 FOR WT=DWT TO WTE STEP DWT

120 Y(WT)=0 : FOR N=1 TO 21 STEP 2

130 Y(WT)BY(WT)+4#AnSIN(N#WTAL) / (PI#WTAUNN"2) #SIN(N#WT)

140 NEXT N

150 X(WT)=0 : FOR N=1 TO 21 STEP 2

160 X(WT)=X(WT) +4#AnSIN (N#WTAU) / (PI#WTAURN"2) #SIN(N*(WT-PI/2))
170 NEXT N

180 LINE (X(WT-DWT) =Y (WT-DWT))-(X(WT),-Y(WT))
190 END

T NEXT WT
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Flow Visualization by Laser Induced Fluorenscence Method

Toshiya SAKABE, Nobuyuki NISHIGUCHI*, Yoshio UNO**, Masahiro KIYOMOTO***

This paper presents the results of visualization and quantiative measurements of the velocity field in a laminar water flow

through a square cross section, which was made using a laser-induced fluorescence method. A nitrogen pulse laser was used

for exciting the flouorescence partice. For the fluorescence partices, a zinc sulfide particle of about 10 # m in mean

iameter was used, which is available in commercial market. But, we can't recognai uorescence because of a fluorescen:
diamete d, which labl m I ket. But, 't ze fl bec of a fluor e

light intensity of the ZnS is very feek. Then, we were used ZnS-Cu (in Cu 5 % include) particles for fluorescence partices,

ccould visualized a laminar water flow through a square cross section .
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ASCIIstaus (210 sec)
ASCII bulletin (60 sec)
Binary SEU (30 sec)
ASCII TLM (90 sec)
ASCIWOD (120 sec)
ASCII bulletin (60 sec)
Binary ENG (30 sec)

UoSAT-20 7 L A k Y(TLM)i2 603 B (Channel %5 00
~59)D7 F 1 ¥ 57— % & 963 B (Channel F 5 60 ~ 69)7
FPIINATF—FRAF— Y THEESNTVE, B5IIR
FT7FLAM)OREHADL I IC, HROBIFS LHllE
£A8 - BREETIFS 147258 L <, Channel H5
ET—S 2RI SHOXFH % 147H 721 10, &387
AheRd7uy sBRTTFLA NI EEESINE, 7
Fa T =5 OFE. 5HOLFFIDR] 2 HiA Channel F
T RAIMH TS OBRENE R T, CORELRHE
RIRAT 2 LHEHEIBONE, FlL LTREEMR S
ANOWFEH & BREHBIT 5 Channel H 5. HE#R
B, R50F VAN ORAOTO Y 7 25 L TH
7-RIEEE R 3ITRT

£3 T7FurFLANYOH

Ch. Parameter Equation Value
1.9(516-N)  522.5mA
0.1485N-68 8.2,T
0.1523N-69 -314 4T
03 Nav.mag. Y axis 0.1507N-69 -86uT
10 Solar array cur +Y 1.9(516-N) 13.3mA
20 Solar array cur -X  1.9(516-N) 9.5mA

30 Solar array cur +X  1.9(516-N) 3.8mA

00 Solar array cur -Y
01 Nav. mag. X axis
02 Nav. mag. Z axis
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— 5D HL4ODEBEA—VE—¥y }F—#(WOD)
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Line number . 003B
Channel 02 . 636
Channel 61 : 5FC

- Channel 01 : 349
Channel 03 . 500
Check sum . F2

Z T, Line number, Channel 61, Check sum i 16 25
Channel 01, 02, 0313102 TH %, &4 DWOD i: ik
R[ADT— 7 THHH, ThPIZ D UcSAT-2 i1 KB
DHHEFR. KEELSAVORE, Ny T —-BER
EOWOD % #%fE LTV %, WODDEFRBIMEE A B B:Al.
Channel BB 2 Lid A v £ —VICHKiL & b,

4 h—LA=Ey b7 5 OREP

** UoSAT-OSCAR-11 OBC **

Diary Operating System V3.6
Date: 21 /2 /99 (Sunday)
Time: 16 :53 :11 UTC

Auto Mode is selected

Spin Period: - 324

Z Mag firings: 36

+ SPIN firings: 0

-SPIN firings: 26

SEU count -20581

RAM WASH pointer at 8AB4
WOD commenced 18 /2 /99 at 0 :0 :6
with channels 1,2 ,3 ,61,
Last Command: 109t0 0,0
Attitude control initiated, mode 3
003B3496365005FCEF2
00433816384065FCAB
004B4616233495FC95
00535576163805FC6C
005B6085994485FC67
006358859754 15FCE8
006B5175975935FCFF
00734316005845FC83
007B3776065225FC92
00833826104405FC58

........
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Analysis of Debugger's Fault Localization Process
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A study for analyzing process data

Katsuya KONDO

It is effective for study or improvement of manufacturing process to analyze the data measured from the process. This

paper investigates analysis of data measured from steel rolling mills. Most useful signal processing method is frequency

analysis, which is calculated by Fourier transform. This Fourier transform is discrete Fourier transform (DFT) because the

data is converted from continuous wave signal to digital signal by sampling. The characteristic of DFT is not same as con-

tinuous Fourier transform. This paper is studying application of DFT to analyzing process data.
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Parallel Computation Method for Evaluating Maximum Number of Simultaneous
Switching Gates of Combinational Circuit Using Cone Partitioning

Tadashi SEKO and Takeshi HIGASHINO

This paper discusses an improvement of execution time of the previous iterative method, proposed by Shinogi et al.,

which computes the maximum number of simultaneous switching gates. The improvement is attained by partitioning the

circuit using cone structures and computing concurrently the number of simultaneous switching gates within the parti-

tioned circuit. The experimental evaluation using ISCAS’85 benchmark circuits shows the usefulness of the proposed

improvement.
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Circuit Name | No. of gates|No. of cones| Max. no. of gates
ina cone
C432 160 7 146
C499 202 32 102
C880 383 26 130
C1355 546 32 322
Ci508 380 25 553
C2670 1193 140 828
C3540 1669 22 1458
Cs315 2307 123 937
C6288 2416 32 2327
C7552 3512 108 1966

3.2 WEE

REBZOBMELXLTICRTY. 22T, REERIC
(Iterative Improvement Method Using Cone Partition ) & &iC
T5.

Zx—X1 (A—->8%)

BEZONEBROENBHNRFLHBRELT, &
SEEFERCERLI-V KD 5,

Z1—X2 (AFIEH)

Fa-=ViIlg LTEFICPEE2ERALEI— Y ORKK
Ry — P EE b DD, ZDH%, N2 ROFHER
TRD 5,

N=é}N(C,-) —lilsz,) X (q—1) )
ZIT, N(C) Ea—r CORKRARENRS— M RER
L, NM) SEHRSM OR
BEby— b EERT. o BMIIHTEI-CDEHRE
2 R7.

Bz, I3oEEESEoa—>C, G, -, C¥%
&te. ZZT, BEHEERM, M, M;, MiZ20o0—
VHELZoTWAEH, Mi¥3o0a-—-¢C, C, CGHE
oTwa, #-T, BBOFKENLS — FUIINIZ,
HROEVUTOLI)CEETEAS,

5
N=3,N(C)—(NM)+N M)+ N Ms)
i=1

+NMOIX1—NM)X2

3.3 EtNB OB
BREOERYEN TS, 72— X1 0OFEEIE,
I—-CREICETARETSH N ESIEEERCI LA
RHETHE. 72X 208HEMIE, Fa—izxd
AR I2b— 3 5 Y OEITHE L EHARORA
BIIBETARMLPOHMS. LoT, BEREOFHHEEIX
RATHEzZ LN,

01 0, 03 O4 Os
/)
; ; »/ Y
I I ho Ms Lo Iz
X3 :NOEXK
To'm+Rw ‘(Tl M max{ni}'i' T2+T3) (2)
=730,
m BT — MK

n . =Y C,ORRENRS — P BOHEEEH

Ry - AR LA (178D Step 2 ~ Step 3)
7. REERERIIET HHM

o &Y POREYI2L—-Ya BH

1, » NORHEEFR]

3 ¢ NI P VEDEEREH

Thb, TIT, i, o, nXhRKENILIZHES
PThHAH. LdtoT, REEDORERMITELHICK
ATKEN 5.

7+ max{n}- R, (3)
B, RERBEOFTEERIL,
Ty ' m > Ry, _ {4)

THb. £27T, max{n}Dim & D/AEVIBEIL, BEE
DEEBEID RS, £1 LY, RUvFe—-rEKE
WK LT, COLBNBRENRTWEILIZHALPTH
5.

4 EBER

Sun Ultra Sparc Workstation (140MHz) £ C HEETRE
BOTO 7T LEERL, ISCAS'85N Y F < — 7 biE
[8] ICX L TEBRETo /2. EBRTIE, FFHRVELE
R, 2102 LT, SEREID) LEREEIEC)DCPU KM
THB L, R2IEBRERLRT. R2Lh, BREE
I CPU BEIABIRENTWE Z & 43H 5, RIZ, CPU
Rz —EIlL, ERELRBETHONIRKFARE
b7 — P AR, RIICZOBERYTRT. £3 4D,



90 ZRTERFEMER

BREIN DEZFEELTCVL I LG HL 5.

Fz2 .EBRERO)
Circuit Name Nmax CPU time (sec)
the ]2 method | the 12C method
C432 144 0.73 0.56
C499 111 0.61 0.34
C880 314 4.59 2.10
C1355 274 4.19 1.91
C1908 577 9.20 562
2670 785 84.43 49.81
C3540 920 35.71 24.85
C5315 1449 197.04 128.71
C6288 1540 96.50 65.01
C7552 2126 276.64 133.51
+3 I EKBRER(©2)
Circuit Name | CPU time Nmax
() | 'the 12 method | the 12C method
C432 90 143 145
C499 67 115 118
€880 27 312 317
C1355 553 277 289
C1908 3877 593 597
C2670 40161 801 803
C3540 646 917 920
C5315 72491 1466 1474
C6288 33543 1562 1564
C7552 25056 2126 2150
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Reduction of CO, using a Photochemical Diode with Dual Electrolyte

Yasuyuki OHNISHI, Ikuichiro IZUMI, and Kohji MORIMOTO

Photochemical reduction of CO, has been investigated for cleaning earth and converting a chemical energy. In the pre-

sent paper we report an attempt to synthesize hydrocarbons from CO, using a Schottky-type photochemical diode fabri-

cated by thermal oxidation of Ti foils. The photochemical production of hydrocarbons such as methane and ethane was

foundto be catalyzed by Cu electrodeposited on Ti surface.
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Fig.l1 Experimental set-up for a synthesis using a photo-
chemical diode
(A) I n-TiO/Ti or n-TiOy/Ti-Cu
(B) . gasburette, (C) . 1kW Xe lamp
(D) . water bath

7o, BHAZETIA> L RBET 5 [EERWIIH R 2
O bS5 7MLV ER L ERET- 72,
HERDOEPEL 2 LBEAFNBERIYF A7) v /K
WEAR)— (LT, CVERET) X DR, CV
FERTIRER (lmg¢. 4m) 2\ idn-TiO,RER
(lmm ¢ . 5m) Z/EFIEM. FHERPURERE (10X 10m) %
e L, ERBIC0.25MBEEES ) 7 AKBHEHWT
To72. 2B, SHRBERITAYALC, sat KOIEH L L 72,
BEICIE, L BIRET P+ A% v PHAS01E L F
HB772arP 2R —¥%—HBIGRZHW, B
MEERE100mMV s T o 720 KB T TOCVIZIL,
KiFEE LT500WXe T v 72 A LA, B, AEHER
BHBARRAE L HCBEGKTHRL TRRL .

3 BREER

3.1 TRBES LUn-TOBBRTHEBTLFRES
Cu?t A 4 ¥ 2 EU RBKFEEKBED 5 D CO BTN
FHRZCVTRARL YO, BTHIEICHEATATIRER
DORMBEMEZRE L. 054, HBEHDIZ50mM
WEEHEZ &L KBEICOVWTCOVHIEZITV., EE I8
PHROND T TENERLENRLAE, MEABICER
L7-TiMEE % AL O MBS I —ERER L.,
ERBEPCTHECVEIEZIT> T, 5347 VEDORL
YEV I AERHUBOBRE L7,

Fig.2(2id, BEHhIC 6 MANERE I OBRIER M, Heslic
OVicBitaH V- FETEREZ 70y F L7
SFHEMTORBHREVEETORLED S ERE IHD

1 N
0 § 16 15 20 25 36 35
{min)

Cathodic current / 1 A

0 i L L
0 10 20 30

Duration of pretreatment in 6M HNOj3 / s

Fig.2 Effect of a pretreatment of Ti electrode on cathodic

current at 0 V
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Fig.3 Concentration dependence of cathodic reduction

current in aqueous CuSO; solution



ZHOBERALE YA A4 — FE AV Co,AE LK 93

(D)
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Fig4 Cyclicvoltammograms on Ti electrode in aqueous 0.25M K,SO, solution
(A) . with 0.5M KHCO; and 1mM CuSO,

(B) . with 1mM CuSO,

(C) : with 0.5M KHCO; and 1mM CuSO,

(D) : with 0.5M KHCO,
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Fig.5 Cyclicvoltammograms on photoilluminated TiO, electrode in aqueous 0.25M K,SO, solution
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Fig.6 Energy-level diagram for Schottky-type photo-

chemical diode in a dual electrolyte
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Fig.7 Production of hydrogen using a Schottky-type
photochemical diode with dual electrolyte
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Fig.8 Production of hydrocarbons and hydrogen using
a Schottky-type photochemical diode with dual
electrolyte
(0.25M K,SO,/n-TiO,/ Ti/ lmM CuSO, ,
0.5M KHCO,)
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Fig.9 Production of hydrocarbons and hydrogen using
a Schottky-type photochemical diode with dual
electrolyte
(0.25M K,SO,/n-TiO,/Ti - Cu/0.5M KHCO,)
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EHEGBOBMELBIZRITTE 7 vEF YIS —D
W & 7 O HEE RN

=L 2o BB EH KX JIEK H=x
Kinetic Study on Removal of Salt from Plates Pressed Artificially
and the Effect of Addition of Fluorinated Oligomers

Shinobu YOSHIHARA, Mikio KAWAGOE, Hideo SAWADA and Kozo KAWAMOTO*

Removal of salt from disk-like plates, which were made by pressing iron-salt powder mixture, by alkaline solutions was
studied. Four different kinds of alkaline solutions, LiOH, NaOH, KOH and sesquicarbonate solutions, were used. Change
in weight of immersed specimens in the solutions with time was measured. From the weight change of specimen owing to
the penetration of an alkaline solution into specimens, the void in the specimens was found to be about 40% and it consist-
ed of about 16% of small pore and about 84% of large pore. The amount of liquid penetrated into the specimen was
increased by the addition of fluorinated oligomers.

Based on the diffusion model, effective diffusion coefficients were evaluated from the observed removal curve of salt. To
investigate the effects of rusting, two types of specimens, non-rusted and rusted, were used. For non-rusted specimens, no
appreciable differences were found among the effective diffusion coefficients obtained for the four kinds of alkaline solu-
tions. For rusted specimens, effective diffusion coefficients were changed with time. The removal curves calculated
from the model which took the variation of effective diffusion coefficient with time into account were agreed well with the
ones observed. The salt in the pore blocked by rust were able to removed by the solution containing a fluorinated oligomer.

The potassium hydroxide solution containing the fluorinated oligomer removed the salt from the rusted specimen more

97

quickly than the sesquicarbonate solution.
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pore) L TV B Z LG holz, BBLZEEHML
#1.06gTh o720 SHEDZERE ¢ 1304THL75, R
HehoZRERIZ126c & 25, o T, KOEER
1gleat & §5 &, large poreid1.06/1.26=84% L HET &
%, small poreiZl6% TH 5, ZOHAITHREIZL ST,
BI2—ETHoT

BEIEEH & L TLiOH, NaOH, KOH? 3 E DH—7 1L
H)KEREBER L LTERILER TS KEEF MY
ThLRBAKEF P ADEENRET VY ) ERT
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BI7vELVIR-DORMPRERARL D, &7

Table 1-a Details of specimens used for immersion test

No. diameter thickness weight solutions*'’ oligomer
[mm] {rom] (el
1 20.02 10. 03 14.85 LiOH without
2 20,02 10. 05 14,83 NaOH without
3 20.02 10.05 14.83 KOH without
4 20.02 10. 05 14. 83 SQ without
5 20.02 10. 14 14. 82 LiOH with
6 20.02 10.01 14. 81 NaOH with
7 20.02 10. 10 14. 83 KOH with
8 20.02 10.056 14.84 SQ with
9 20.02 10. 06 14. 80 SQ without

10 20.02 10.06 14.80 SQ with
11 20.02 10.11 14.80 SQ without
* 1) SQ = sesquicarbonate

MRLE #£35%5 (1999)

Table 2 Molecular structure of fluorinated oligomers

(a)MK1
Rr —~CH; —CH 93— R:

0=C~—0OH
Rr=¢-CsF 1+

(b)OHA38 CHs CH

Rr —~CH; — C Jr—=CH — CHm—Re
0O=C—0CH,CH:SO:H
O0=C — O(CHA™{S5i(CH:).0 F—Si(CH)s
R¢=C,F;OCF(CF3)CF: OCF(CFs)
(c)KAT719
R: —CH, — CH 39— R¢
O0=C- O(CHz)zN(CHa)acr

Re=CsF/OCF(CF3)CF : OCF(CF3)
(d)KAT906
Re —CH; — CH r— CHz — CH, = Si(CHs)s R

0=C — O(CH2):N(CHs)sCl~
Re=C3F,OCF(CF:)CF : OCF(CF5)CF : OCF(CF3)
(e)HFPO2
Rr—CH: —CH v Re
0=C—NH;C(CH;):CH.SO;~
Re=CsF:OCF(CF3)

F4) Iw—DFEBE LTS (4 VB (HFPO2), 2%
FOhFA+ B (KAT719L906), 7 VK BEMK]),
Aok BRI (OHA38) DAEt 5 FlE (Table 28H) %
B LiF7e, Fig. 1124 ) T=— 2 &k A 8kKREOBHRE
FEAMITRLA, 2hbod ) ITv—DBERL LTD
BEEXFARL 720, 4 T — KB (0.3~2.0gL) ®

Table 1-b  Details of specimens used for removal of salt

Dimensions and weight Experimental conditions Parameters in Eq. (2)

No. diameter thickness weight solutions oligomer rusted*” | a x10° Daox 10°

[mm] [mm] [g] [-] [cm’/d]
12 20. 03 10. 25 14. 85 LiOH without X 0 59..4
13 20. 02 10. 28 14. 84 NaOH without X 0 61.9
14 20. 02 10. 27 14. 84 KOH without X 0 61.9
15 20. 02 10.12 14. 82 SQ without X 0 59. 4
16 20, 02 10. 26 14. 87 LiOH with X 0 54,7
17 20. 02 10. 32 14.83 NaOH with X 0 49.0
18 20. 02 10. 06 14.83 KOH with X 0 56. 2
19 20. 02 10. 16 14. 83 SQ with X 0 51.8
20 20. 02 10. 16 14.83 KOH without O 0 1. 08
21 20. 02 10. 22 14.83 KOH with @) 8.0 0. 367
22 20. 02 10. 09 14. 83 SQ with @) 9.0 0. 245

% 1) O : rusted specimens X : non-rusted specimens
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Fig.1 Schematic view of suface modification of iron with fluorinated oligomers
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ILADEBIZIZZFFIHRTHLILEREL TV S,
) I —RmMOBFER. BENFEL RS20, Dyl
0490~ 0.562cnt/d & 7 1) . #910~20% DRI HZBH L7z,
HLRBOBIEEEOREIZ 1 ¥ BUEICO RS, K
BEOMESLEL %5, 2T, BELEHT LD,

ax10°

2.1 3.0
DwX10° [cm®/min]
(a) O0.0IN KOH aq. soln. within oligomer

ax10°

1.3 2.2
DX 10° [cm®/min]
(b) 0.5% sesuquicarbonate aq. soln.

Error range

(a) (b)

~3.11 ~ 335
3.12~3.35 336 ~3.79
3.36 ~ 3.60 3.80 ~4.28
3.61 ~3.88 429 ~ 4385
3.89 ~4.17 486 ~ 548
418 ~4.49 5.49 ~ 6.20
450 ~ 4.83 6.21 ~ 1701
484 ~5.19 7.02 ~794
5.20 ~5.59 7.95 ~ 8.98
5.60 ~ 6.01 899 ~10.2
6.02 ~ 6.46 103 ~11.6
6.47 ~ 6.95 11.7 ~ 13.1
6.96 ~ 7.48 132 ~ 147
7.49 ~ 8.05 148 ~ 16.7
8.06 ~ 8.65 16.8 ~ 189
8.66 ~ 9.31 19.0 ~21.3

Fig. 8 Deviation map to determine the parameters of « and

D, in Eq.(2)

MALE $35% (1999)

HFERXBOBREEEIZ, EROERPLBE—T LA )E
WRTIIROELETH D LA bh > 7-KOHR R UBE
EFRALENTVEEAFH—Fx— FKBHRO 2 B
DBEWRIZOVTHRN, EHII, ZRENDBEWICH
) I — % EmMLEBE 2V TH AL, ZDAEH4
DORBEBHRIIOVTHIEMAR L HIE LR, A
FH—FA— MAKBEICAH) Tv—%FMLRTIRG
LAECBIEEN W A3 hot, £ T, ZOFK%E
B 320RIZOWT, Bk % Fig. ISR L7,
KOH KB H A D BHIEEFE IIMBOBHRED bKEW
HBEHBRELTW, SOOI &I, HPICEH LS
HEOOBEWHIHBLTVDL I LN LHD 272, KOHK
BHICA) Tv—%2MA AL, EORERI L RY,
DEAFH—FA—bPE)OFEREIREI (R0,
A1) ITT—EEMOBE. o« =0 &%) HRHILHEFREKIL
—FLRALH, — K., F) T —RmMOBEIZIR, A
DIHEROEIHLBEETH), « =0 LRET LR
TEGhol, I T, D ldREBILRAEOARILEE
HOTFHME (0.605m/d) &£ LTa kD2 ZlbEE, Eifll
EEEBEOREADVRNE LD o LD,DHEAELEE
BHELE. REATRRX»OKD L,

[ 3 (W= Ven)? ]”2
n

A= X100 [%] (3)

Fig. SRIREADEERHTH 5, +EIDHE TRENK
Nl B, TOEHIZLTRDZ: a & DDfE% Table 1-b
IR LT SNODEEHWTKD -V OEHEE % Fig. 7
WCERTRLE, SHEMEEERHEIIZIZIZ-HL TV 5,
Fig. 775, DAIBIEOEITEICHEML TV A I &N
Ghb, TOFIL, BIEOEITE I L HHILOM
EVBBRENTVAEIEERBELTVS,

05%tA*¥H—Kr— bKEBRDHFE. Na,COz&
NaHCO, DT ERIZ 1 LY ) AT g BETH 501l

L. KOHKBEHZDHE, 09gBETT L, - T, K
HEE, BEGFEROVThOELAOOE7 v EA )T
< —{RIMKOHKIBWND HH A F 4 — K F— b KBHE &
DLERWTHLLEIOND,

s 8

WOERER DS, EMBE HREFE D22 3 small
porel3#16%. large pore i3 #184% L HETE 720 BTV
FA4) Iv—0FMmE. FERABOBEIHETRED
BMmEL 53T EEFHELMILA, KIS, BRILER
BOE{txZRLAET NV ERE L7, sHHEME L ERIE
BHRLC—K L7, &7 v FA) T —ifMKOHKFHH
2. HIERR, EELBEOSL LR EHEERLS
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NTVBELAFHI—FREA—FPKBBRLIVIEFEETHSZ

LB o 1
sEXR

DINEE W (1991) . TRKFEILFMI LM FRERERI

2)IRHIER, BILER, TAEE, HLHEERRS
[ O BARERBIZE] (1984). p.164-170 (R
A4t)

FEK— - WL - £WE, BERFEFHE (1991).
p.17-31

HREGH., TRFXCHMMEREML=TEAELIE
(1997). p47-53

SyAREE - FRE -EREL NAH#=, BELHH
F45% (BHE L ARME] £36%5 (1998). p2941

6)H.H.Uhlig-R.W.Revie (IXHR- 12 Bt 33) . BARIC
L 2O (1989). p.98-104 (B ¥XH)

7 PR IR, AAROK (1989). p.34-37 (ki)
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EHOFOUHICOWT

wE &'

On a weak form of semilattices

Kenichi ARAGANE

120 2HEE N L3 ORBRATHSBEBELNFENR D L2 b DI EE (semilattice) TH 5 ([2]).
ZITI MER (xAx=x) EEFNRINDF/EBE (xAxAy=xAy) TEERZ-RBREZLL, FE
H (WSL) LXRZTEIZT A, RB/ILTIE, WSL BV CIEFRMRZ EH/ L, WSL & EMERIERE BT 540
#8525, F7:, WSLI2BII WL o0 0HEREFHNS.

§1 7—-F

[E¥ 1] 77— FOEH

(1) E¥p,p P 13T —FTHSD.

2 xtyB7-FOLE xANyi37-FTh5.

(3) BEDQ) QI THBREIN/-REFIOADT - FTHS,

T-FeEDEEEWEL, RBRA=(W, A) 2E22. ATIIHEBD x, 5, z€E W IZHLT, k0% clT
AHADEZ 2 LDET S, .
El xX=x

E2 x:y2y=x
E3 X=y, y=z —=>x=7z
E4 x=y=—=>xNz=yAz

§2 WSLOE

[E#%2) HEDx, y, z€E WIZHLT, kD F1, F2, F3H¥®h oL &, Bk A 255FE (WSL, weak semilattice)
L L&,

F1 (xAYINANz=xA(yA2)

F2 xANy=yAx

F3 (xAx)ANy=xAy

[EE 1] WSLIZBWT, RO EHHED D,
(1) xAxAx=xAx
@ (AN (xAy)=xAy (BEHUSZBL T, MERIK DY ILD.)
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(22 A#FlEWATES, ROTEHRY LD,
xAx=x for VxE€EW & {(x x) ANy=xNy for Xy
xANxAx=x for VxEW

[E#}3) WEO2EBBHR <% x<y<D xAy=x o x=y] LEHT.

[Bl] W=1{ablDHE&. a=aNa=bAb=aAb=bAa LTNEWSLTHb. a=aNa=aANb=bAa,
b=bAb LThIPETHA.

W=1{abclDEFE. c=aha=bAb=cAc=aAb=bAa=bAc=cAb=cNa=aAc ETNITWSLTH
5. c=cAc=aAb=bANa=bAc=cAb=cANa=alAc,a=alN\a,b=bAbEtTHNIELETHA.

(X% 3] WSLIZBWT, ROEFICHTAHAII 2 5.

E5 x=y,x< 7 —y<:
E5° x=y, <y = 7=<y
(EHA)
Es:x=y,x<z ¢F5h, xNAz=x DL &, FASHWxNz=yAzTHY, E2,E3 15 yAz=y Ty <z D
MO x=zDEE, B2, E3 ) y=zhb y< YYD, (FERB#)
§ 3 WSLOMR

WSL L [EHfiEi7s < (B3 25042 (LI EAKICL T, RDEHNICERBI LN TES, 72, < HMEFMHTHLI LA
bhs,
(3]
ANWSLTHY, 20 < PEHIOETEHREINDS < HEDu, v, x,y, 2z EWITHLT, A TRDTL~T6HHDY
MA=R

Tl x<x

T2 8y, yS<x = x=y
73 xZy,yS<z =—™x=<:
T4 xANy<x,xANy=<y
T5 xAy<u, xANy<v =xAy<ulv
T6 x¥y, z25x,z5y =>z<xAy

(GEHA) — :
Tl:x=xDoOBY LD,
T2:x<y, y<x &2l (xAy=xFhitx=y) P2 (yAx=y iz y=1x).

(i) xAy=xD2yAx=yDLE&, F2h6x=y WYL,

(i) x=yFhidy=xDk xiZ, HOMIHKY IO,
T3:x<y, y<z&¥5t xAy=x iz x=y) 2 (yAz=yFiidy=12).

(i) xAy=x22yAz=syDLE& xAz=GAYNANz=xAGAD=xAy=x2b x < zHBHEHILD.
(i) xAy=x22y=zDEE, xANz=xDbx< 7z B¥EYILD.

(i) x=y P2 yAz=ynL &b, (DEEBKICLTEYILD.

(V) x=y D y=zDLE, x=z2b x<z PHEHIUD.

T4:(x AN Ax=xAxAy=xAy PO x ANy S xBERYED., FRRIZC xAy<y bBEhHiLD.

T5: x ANy <uxAy<vidré, GAyAu=xAyEFxAy=u) 22 GAyAv=xAyELiE xAy=1y).
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1) xAYANu=xAyP2xAyAv=xAyDLE, GAPAWAV)=GAyAuW)Av=xAyAv=xA
yROx Ay < uANvBRYMND, :

(i) x AyANu=xAyHP2xAy=vDL&E xAy=GAyY)Au=vAu=ulNv PLEHID,

(i) x Ay=ud2oxAyAv=xAy DL &b, (ii) LREEIZLTERY LD,

(V) x Ay=ub2xAy=vDeE, uNv=xAyYAGAy)=xANy DERYILD.

T6:x ¥y, 2<x,z2<y&335L, ROIODFEHIFIIBILHTES.

(i) 2Ax=222zAy=zDLE, :ANGAY=EADAy=zAy=zhb < xANyHRHILD.

(i) zAx=z22z=yDLE, z=xAy PLEHILD,

(i) z=x 2 zAy=z DL &H, (ii) LFERICKY LD,

—:
FL:T4 . T312ED, GAPAZSxAySxHdS (AP Nz x oeeee (1. A AP A<y TdY,
APA < zTT5ZMHE (XAY NS y Az oo (2).
M,RQTIHEMEIEL, GANAzSxAGAD. ARIZLT, xAOGADSxAY Az, £oT, 2256
(xAYANz=xA(y A 2) Y LD
F22TADxNANy<y xAy<xIZT5 )L, xAy<yAx. FRIZLT, yAx<xAy koT, I2H»5
xNANy=y A x DY D,
F3:TA o x A(x Ay < xAy. FhxAySx, xAySxAylTHh L, xAy <xAxAy. £o7T,
T2 L F1 26 (x Ax) Ay=x Ay HHiro,

EHIL, ZDLE, xSy &S kAy=xEhidx=y) PERYVIDZERZRT. == II20WT, x<y &T5.
xEFEYyDEE, xS £, x <y BV TTOEFEIEL, x<xAy. T, T4 DHxAy<xThHb. LT, 2256
xANy=x YLD,

FEREOVT, xAy=xDLE TADoxNy<yTh), KENDAERALTxS yPRHED. x=y DLE,
TIDO xS xhbx< y BRHILD. (GERR#)

(W 4] WSLIZBWT, ROACHTAERNE 1), QY L2. 612, T5 13, k0W)F3QLEETH A.
(1) x£y=—=xANzZy Az

2) x<yus<v=>xAu<yAvy

(REHH) .

W:ixLyedb, xAy=xDEE, (WADANGAD =2z AN xNy=zAxAy= AP ANz=x Az Db
DD, x=yDLE, xAz=y Az bR HID,

(2): (e EFRT. (V=2 T. x<y u<vEiTh. x<yTREO»SLxAu<yAu. A
U< vCRELDS uAy<vAyTHY, 295 yAuZ<yAv. £oT, B35 xAu<yAvHBEHILD,
)=V T, x<yETB5. TILID <z TCREQ)DS x Az <y Az BFEHID,

I5==1):x<y ¢35 xNzSxZSyPbxAz=Zy. ThExNA ST EFoTxANz<yAz.
=15 :xAy<uv &35 xAy<uTHRELEEIE GAYAGAN=SuANGAY IDxAy<xAy

FRIZ x Ay S v ED x Ay AuSuAyeee (B). (a), BYDH x Ay <ulv BEHILD. (GERA#)

[[X® 5] WSLT, ROZ LMY,

(1) x#+y=x A y=inflx,y]

(2) x=y=uAv=xAy=inflx,y]

(3) TODRETxF yDEHFEELTE (PFY < xy== =5 x A y), MEEPRD L.

@) sxAxSy<xx*¥y=—y=xAx

(FESH)

():T4 & ToDLBELNITHS.

2): FEI1DQENxAy=uAv=x. COLE, xAySxThh, Sx= < xAykWllTIoRYLD,
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B:x<x&kDxZ<xAxThYH, MPoOxAx<xTxAx=x DPHYILD.
W:xNx<y<x,x¥FyltTbEyAx=y. TDLE yAUAYN=yAx=y sy S xAxTIHExAx=Zy
Poy=x A xHHE)IiLD. (FEBA#)

[F®e6] wlo2HEER < % rx<y&f:>x/\y=x_| LEHTH. AVPWSLTHAEE EBEDx,y,z € WIZHL
T, A TRDZ EHRY LD,

72< i<y, y<x == x=y

T3< x<y, y<z=x<z¢

T4< xNANy<x, xNy<y

T6< z<x,z<y =z<xAy

(3M7] WEO2EBE C% xCy <D xAy=xAx] LEHTL. AV WSLTHBLE FEDxy,zE WK
LT, ATRDIEMEY L.

TI®  xCx

T3t xCy,yCz = =xCz

T4t xNANyCx, xAyCy

76" zCx, zCy = zCx Ay

[F®E8 HEDx, y,z€EWIIHLT, FLLF2t MEFR G Ax=x) PEYVLDEE, A =(W; A) ZFFE (SL,
semilattice) L L5, W LD 2EHEMER <, * [x<, y<%> xANy=x] LEETAH. ZOLE RO LIEY LD,
ADSLTHY, POLOBRIILY < PEXINSE S EEDx, 5,2 € WIIHLT, A TRD TIS:, T2S:, T35,
T4Ss, T6Ss B Y LD,
T1Ss
T25s
S xSy, v,z = x<z
T4=
T6=s

xS, x

15y, ySx = x=y

xNySgx, xNy<;y
25k, 25,y = 25, x\y

[3%9] TH1I(T—FOER)DQ)E"x& ydT—FDEE xVyRT7—FTho ICEEHIT, A LT
BRA=(W;V)E2EX5. EED x,y, 2 € WIIH LT WSL DR LM% KD FI°, F2°, F¥ S YD L &,
A% WSL® L LA,

F1° (xVy)Vz=xVI(yVz)
F2° xVy=yVx
F3° (xVx)Vy=xVy

WED2ERME <% x<y <D xVy=y it x=y] LEHTE. JOLE FBETHIRDT EHK Y LD,
A WSL THY, POLOERIZI) X PEREIND S EED u,v,x,5,2 € WIZHLTA TRD T1°~ 16
s A RASR

T1° x=<x
12° Ay, yXx=—=x=y
T3° x=<y, ySX7=>x=Xz

T4° xxXxVy, y<XxVy
75° uxXxVy, vxVy=uVvXxVy
T6 xFy, x2z,yX7z=>xVy=<z

[FE10] BE1 (T—FOER) D)%k "x L yHFTI—FDLE xANy & xVyid7—FTHha"ICBERIT, K
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FZB=W;A,V)EEX5. EED x,y,z €EWIIHLT EH2 LIER IO FL, F2, F3, FI', F2°, F AR IO L &,
BEWLELE WLICBWT, B3 LERI TERSNALZIEFERE < L < 2BATILEED x,y EWIITHLT
xSy x=xy) & GAy=x S xVy=y)

THobHhb,

xAy=xED xVy=y e (@)
EVIRBEERD. TOLE, BEWLELIE, RDZ LHEY L.
1 (@ =FEGA (xVyY)=xV (xAy)=x
(2) BRINE—MEE xAx=xVx=1x)
B3 mMER S xA (xVx)=xV (xAx)=1x)
(REHR)
(1): = iZ>nT. FIF3¥&D xV{xVy)=xVy THE2»5, BE@D < TykxVyiltstxAk
Vy)=xDBDL2. FERISLTFL F2, F3XD (x Ay Ax=xAyThHo220, RE @D =—=>Tx %k xAyll,
yExIThIE GAWVx=x. £oT, FZH»5 xV{xAy)=x HEHD,
EROoWT, xAy=x T8¢, REL F2, Fh5y=yV (yAx)=yV(xAy)=yVx=xVy. #dHEk
-
@ :x=xAGVAY)=xAx. x=xVAGVy))=xVx. o TB¥» @)z -HEBIIERICRS,
(3): = idHLH,. 20T, xAx=xAXAGVI))=ADANGV)=xANxVX)=x. xVx=x
LI TE B, (GFRBR)

Bl 3112 ZELYHMBE] T (@ 24], [HBE25] BERISH LTEF T ERL D RBDFE WSL I
FLTHE D LD,
[(FE 1] WTIHEO2HEERE~ (i=123) %22 &W; %) IWSLLET5, ROATERSINSE W LO3HEH
D2EMEE <, (i=123) JIEFMERETHS.

xSy &5 xry=y
EHIZ (W *, %, %) WROBRDEZML T ET 5.
EEDx,y € WIZH LT ((x*iy)*jiy)*,ky =y
2P, 0k BEWCRRZY, {i, ), k) =1{1,23} ¥ 5.

ZDLE RO EDNERYILO. - :
(1) BED x,y EWISHLT, x<;u<Sv Sy WA u,v € WHFET 2.
2 x<;y THHEBD x,yE WITHLT, yS;u<; x £ u€ WHHFETS.

[EM12] T#]1 (7-FOEH) I TFHUIT-FTHA"#MIMAT, RERC=(W; A, 1) 225, £
Dx,y,2EWIHLT, FLF3ERDFANC TRY I L E, MEENKY IO,
F4 xAl1=x
(REH)
xAx=xAGALD)=GGAX)ALl=xA1=x. (ZERR#)

[ EFBRIC WSL CO2THIEBE D R E2 5L, RDOT LAWY LD,
[ 13] EHL (VT-FOEH) DR E“x L yHNT—FDLExAytxDyRV—FTH2"ICBEHRZT, £
BED=(W ;A D) %2#2%. EED x,y,zEWIIXLT FL, F2, 32N ME2L L, EBRI LA <y %%E
EBTD, EHILEED x,y, zEWIIHLT ROFBHFRYIDOLE, D % IWSL (implicative weak semilattice) & & 5.
F5 ANx<y =< (xDy)
ZHLE, IWSL TRODOZ LAY LD,
(1) DTREBEART1HHEETS.
(2) DTIEx+1THsrHEEDxE WIIHF LT, MEREIED L.
B xAxDy) <y L (xDy)=>zAx=<y)
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4 xANxDy)=xAy

5) x<y= (zDx)<(zDy)

6) x<y=(yDz7)<{(xD72)

(REBA)

L:FF, GOx)=(yDy)THAILERT. ¥EBEDT—FETE, Ax<xThAENLF5LD, < (xDx).
FRICz < GDy) THB. D)< (DY) <O &Y xDx)=(yDy)PFEHED., #FZT(xDx)=1
LEETHEIMFRARLTHS. %o, LOZEPLEENT—F 1 IHLT, < 13RYI2oHh5.
:xF1 &35, x<x, xZ1TTOEMHIE x<xA1. T2, MINDxALISxTHBEH»S, T212k Y
x=xAN1DBEYLD., Lo EE 12 H6MEEIH D LD,

(3): =22V T, 22 (xDy) EFTBL xAzSx A DY) Sy Sz Ax < yHEYID. & ZDoVT,
REDART ;% xDy &ThiE xDy)< (xDy) LhEYID.

(@:FEREDx A GDOY)SyPOx AxAGDY)SxAYyIZEDxAGDy)<xAy F2, yAx<y &
F5hb y<(xDy) TxAy<xA(xDy). XoTHEYHILD.

B :x<y&¥5h. zAD2x)<x=<y b (Dx)AzZyTHY, FBICLHEYILD.

6): x<ytTB5. xA(YDHDS<yA(HBD2) < zhS (D) Ax<zTHH, FEIZLHEHID, (GEBH#E)

2 T X R

(1] & &, 77 VARBORENE, SEEBEHELE 30 (1995), 115-123.

[2] G.Birkhoff, Lattice Theory, Amer. Math. Soc. Collog., 3rd ed., 1967.

B8] BAEXR, 7771 5%, KRKERE, 1998.

[4] W.C.Nemitz, Implicative semilattices, Trans. Amer. Math. Soc., 117 (1965), 128-142.
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Computer Assisted Instruction and Second Language Acquisition

Naoshi KANAZAWA

Learners are very interested in audio-visual media these days. This paper is talking about how to teach commu-

nicative and authentic English by introducing computer into classrooms and utilizing multi-media as computer presen-

tation. It also shows how effective Computer Assisted Instruction (CAI) works to make their motivation higher and max-

imize their opportunity to feel English. Let learners recognize their treasure and pleasure to learn English in CAI class-

rooms.

Introduction

Generally speaking, it is very important for Japanese to
get the latest information in any field. How late information
you have is a sort of the intellectual scale in Japan. How
helpful and useful information you have shows how intelli-
gent you are. Each Japanese is afraid that information he/she
has becomes out of date so that he/she always tries to get the
latest information. For example, you can see most people
read books or newspaper everywhere in Japan. Therefore it is
very natural to be very interested in the latest high technology
that could be the symbol of the latest information and the
intelligentsia. Most Japanese have a yearning for the high
technology such as computer.

In November 1995, Windows 95 was released as a com-
puter system software in Japan, and was very attractive for
Japanese who were afraid to be left behind the trend. It has a
big impact on Japanese society. Literally they jumped into
the shop and got a computer with Windows 95, but they did
not realize they had never used computer before. As a matter
of fact, some of them are sleeping in their closets. Hence
Japanese latently want to use computer, though they need to
psychologically and physically overcome some major prob-

lems to use a computer.

Impact of Multi-media CAl on
Second Language Acquisition

It is not too much to say that our life is surrounded by

computer chips or computers. It is so called that we are in the
computer age. Manipulating multi-media with computers is
no longer for professionals, and becomes very common.
Films and televisions are the primary “literary” forms in the
twentieth century. Arts and popular culture made with audio-
visual media tremendously affect people and society. It is
natural to introduce computers into the pedagogic field such
as Computer Assisted Instruction (CAI). Although there are
various instructional resources that encourage a stimulating
learning environment, computer is a medium that cannot, and
often should not, be ignored not only in a classroom, but also
our daily life, whether one likes or not. It is easy for instruc-
tors to impart new information, and for students to concretely
understand what the instructors try to covey, using multi-media.

Especially Multi-media computer is most required and
suitable for people studying other languages. Activity-based
learning, technology enhancements, and body languages are
examples of instructional methodologies that have proven
successful (Kenning, 1983). Language and activity-rich
instructional environments are necessary for student transi-
tion into full second language instruction (Shimazu, 1992).
If learners are to be critical viewers, they must have practice,
in exchanging ideas, challenging assumptions, and relating
the video experience to their own personal experiences inter-
actively.

There are a few multi-sensory characteristics to believe
that multi-media CAI might especially benefit second lan-
guage (L2) learners. First, combination of pictures and
sounds might help less proficiency L2 learners establish rela-
tionships between (verbal or non-verbal) words and mean-

ings. Second, the entertaining qualities of CAI make it a
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somewhat easier medium to access than textbooks, keeping
learners' motivation higher with interaction between learners
and CAI. Moreover the entertaining quality of CAI makes the
informal atmosphere that might help in minimizing fear of
failure in L2 learning. Finally, listening, viewing, reading,
and interacting on CAI can be a cognitively active experi-
ence, when appropriate content is used. CAI can engage less
proficiency L2 learners in making meaningful predictions of
new vocabulary and content as they watch as an entertain-
ment. Soon these new audiences would become subjects for
educational research in determining the benefits of merging
spoken and printed text in one medium.

The multi-sensory characteristics of multi-media CAI
seem to allow L2 learners to view words in meaningful and
stimulating contexts and examine whether this input can work
for them or not. Second language (L2) learners need to focus
on the meaning of the message, not on the form or grammar
of the message. They can acquire the second language with
understanding messages or receiving “comprehensible
input” (Krashen, 1985). If an L2 learner's first language
(L1) is limited, it may be very difficult for him/her to assimi-
late decontextualized language.

The best environment of language acquisition has been
through subconscious process in the context of meaningful
language use in the “authentic” situation that CAI could
make. The term “authentic” refers to materials that are origi-
nally spoken in the target language. Movies, documentaries,
news broadcasts, and commercial advertisements can be
authentic sources. Various linguistic and para-linguistic cri-
teria were also considered in software selections (Kincaid,
1992).

(09 Situation appropriateness: whether the language was
appropriate and unmarked for the situation portrayed in a part
of a video.

2 Grammatical and lexical complexity: whether the
major part of the language in a part of a video was appropriate
for the level of the student.

3 Inherent interest value to university-level students:
whether the subject matter in a part of a video was relevant
and of interest to the average student in each age group.

@) Variety of salient speech functions: whether the lan-
guage in a part of a video illustrated diverse functional usage.
Parts of a video (segments) were sought that demonstrated a
highly visual/audible correlation.

Moreover five diverse genres should be considered in

five distinct functional speech act situations to make authentic
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software.

e8] Dialog situation with nonverbal and para-verbal
expressions such as a dramatic feature film

@ Dialog situation with emphasis on situation humor
and irony such as a light comedy feature film

3 Mono-logic speech with narrative details and events
such as News/documentary feature

@ As same as light comedy, but added comprehension
layer of voice characterizations and children’ s register such
as an animated feature

6)) Lyric speech with repeating, rhyme and rhythm such
as a music video

If these criteria and conditions were basically provided all
around on CAI software, the CAI software could be very
effective and helpful to acquire a second language in class-
room and even at home.

CALI for second language acquisition can be personal-
ized by providing L2 learner’s placement tests, and examining
L2 learners' comprehension of language content of each seg-
ment, using multiple-choice questions. They were designed
to obtain an indication of the level of the students' compre-
hension of the essential language of each segment. Using this
test for the research, educators can collect the results. All
indicate that captions or scripts may enhance the learning of a
foreign language by (Kitao, 1994)

1) Allowing the student to use his/her already developed
skills in reading comprehension to help strengthen and devel-
op aural comprehension

@) Increasing the accessibility of the salient language of
video software, giving students the opportunity to understand
and enjoy the authentic linguistic input

3 Allowing the student to use multiple language pro-
cessing strategies to accommodate the multiple modalities of
input on captioned TV

(C)) Increasing the memorability of the essential language
5) Promoting the use of new lexicon and phrases in an
appropriate context.

Above all, captioning may help teachers and students of a for-
eign language bridge the sizable gap between the develop-
ment of skills in reading comprehension and listening com-

prehension.
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Problems of CAl on Second
Language Acquisition for Japanese

The best language programs should be highly motivating,
challengeable, and designed to involve L2 learners in ways
that cause them temporarily to forget what they are hearing,
reading, and interacting in another language. When an L2
learner is nervous, an “affective filter” (Long and Richards,
1987) becomes high, and it makes him or her close his or her
mind, and it is easy for them to loose their motivation to learn
L2.

There are some major psychological and physical prob-
lems to make L2 learners to keep distance from CAI, even
though they latently want to use CAI. Actually some people
are still computer-phobic, and it is natural for those computer-
phobic people to believe that computers are almighty and can
do anything quickly and accurately, and become techno-cen-
tric such as ego-centric by Piaget. Some older computer-pho-
bic people do not believe computers are useful and the work

of people is much better than the work of computers.

Limitation for Computers

At first, they certainly do not work without electricity.
On another occasion, computers break down with technical
problems. Hence computers have limitations on their memo-
ry, speed, methods of input and output, etc. The more power-
ful computers have fewer limitations, though they are much
more expensive. Computers are able to do what they are pro-
grammed so that it is necessary to have proper software for a
given task. If you made multi-media software for 2 hours, it
would be required about 500 GB with more than 100MB of
RAM. Nobody can afford the super computer personally.
Actually computer has become less and less, though they are
still not as cheap as typewriters and calculators. Computers
are improving so fast that we cannot follow their develop-
ment. Improvements and new equipment show up every

month.

Limitation for Learners

CAI requires computers and software as well as other

equipment, all of which are very expensive. It costs recently

at least $4,000. It is also necessary for educational institutes
to facilitate a special classroom and laboratories, and techni-
cians to keep the computers working properly. Since learners
often have trouble, we need assistants to help them with a
computer.

No matter how simple computers and software are, stu-
dents need to learn a great deal to use them. Just learning to
use basic computer and software operations often require a
lot of time and energy before learners can even begin to use
them to study a subject (Kitao, 1994). A user has to know
how to use it, that is, to know what commands to give the
computer and how to respond to the computer. For that sake,
although it sounds very contradictory, English language is
necessary to work with computers as input or output of the
date. Input is usually from a keyboard, so learners need to
learn how to type in English fairly well before they can use
computers effectively. If the user does not know these, the
computer will not function.

Speaking of a person who can use a computer, it doesn't
mean the person who can write software, but it means the per-
son who can use computer software. One of my friends who
works for NEC told me that the time when an amateur could
make a computer software had ended. Although an English
professor known as a computer specialist at a university as
well, tried to make new CAI software for English language
acquisition, he got a stomach ulcer because of making his
software, and he almost lost his life for it.

In fact educators often express interest in writing their
own CAl software like him. Software to help users write their
own programs is called “authoring software” (Maddux, 1992).
However an amateur computer programmer of educators
could make a just simple software that is not so useful and not
so effective for other educators and students. A CAI soft-
ware for English language acquisition would be more compli-
cated and it would take the longer time to make a useful and
authentic one. When educators write a computer software, it
is obvious to waste their efforts and time.

In addition, CAI is not most effectively used for tradi-
tional classes. To use computers most effectively, it is neces-
sary to develop new methods and materials that are specifi-
cally for computers. It may also be necessary to change the
way of evaluation for learners.

It is also necessary to train teachers. They need to
understand the theory behind CAT as well as how to use com-
puters. They have to learn the best methods for teaching

classes with computers. Teachers would have better take
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courses on CAl, attend conferences and orientations, and
share ideas with other teachers. To save time and trouble,
ready-made software should be recommended Educators
should apply the software to students in their classrooms, and
give their feedback to the computer software companies.
Software companies, teachers, and learners need to make
more advanced and effective CAI software together.

From learners' aspect, they have a variety of motivation
and interests, and levels of L2 proficiency (Kitao, 1995).
Their learning speeds, learning styles, and learning strategies
are different from each other. Nobody doubts individualized
instruction is philosophy of education that emphasizes giving
adequate instruction in adequate speed to each learner.
Learners should be in the center of learning, and instructors
help them comfortably learn. Learners have to take more
responsibility for their learning. They hove to learn meta-
cognitive methods of learning. They should be evaluated on
whatever they have learned and achieved. It is necessary to
consider methods, techniques, and materials for individual-
ized instruction and to train instructors in doing so.

CAI has the potential to enhance individualized instruc-
tion without requiring an increase in the number of instruc-
tors. Computers can help students learn, because they are
able to present authentic and active materials better than text-
books do, and they keep records as their own portfolio. In
order to provide better individualized instruction, proper facil-
ities, machines, equipment for them, materials, and people to
help learners. On the other hand, individualized instruction
costs a lot, and imposes a burden such as special training on
instructors. It requires instructors’ motivation to lead learn-
ers.

Although it is very difficult to individualize a whole
program of instruction now, it is possible to partially individ-
ualize instruction by allowing learners to work at their own
speed or to choose the content of materials they want to study,
the learning style, strategy and their levels as they want.

Using a computer, learners must study actively with
their higher motivation. They cannot just passively listen to
their instructor, as they do in a main stream classroom. They
think and learn with assistance of a computer. Learners and
instructors can see how well they are learning and what their
problems are. Instructors can adjust the class for learners to
effectively learn, and maximize opportunities to individually
learn, according to each learner’ s ability and speed, and to
choose their own topics on their own learning styles.

Learning with CAI is inherently more interesting, and stu-
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dents do not get bored. They can process more authentic
materials with a computer than a textbook in the same amount

of time.

Conclusion and Further Study

For the second language acquisition, it is not good for
educators to force their students to learn the language, so that
it is effective (or necessary?) for learners in Nintendo age to
acquire the language with joy. It is hard to make full individ-
valized CAI software for the second language acquisition,
because of a lot of varieties of learners’ abilities, motivation,
learning styles, and learning strategies.

However once it will be possible to individualize full

CALI software, instructors can make optimum circumstances
for the second language learners. In the computer program,
the learners need to be center as a main character of the game.
They need to take their own risk of their mistakes. Each goal
for them would be achieved by answering each question on a
CAI program, and their affective filter can be low, because
they play and response the game by themselves and nobody
knows their mistakes. Especially students can have fun!!
It is easy to maximize opportunities to develop learners’ lan-
guage four skills (reading, writing, listening, and speaking) on
using CAI. When you face unknown words on the computer
screen, you can look for the words on the same computer
screen, using American Heritage Electric Dictionary or
English-Japanese dictionary in their computers. Every stu-
dent can write their own answers on the monitor screen,
responding computer’ s questions. When students use a
Japanese-English dictionary, a spell checker, and a grammar
checker, they can write a correct sentence that they want to
express.

The computer can speak out questions on the programs,
and it is very good for learners’ listening ability. Of course
the learners can adjust the speed of the computer's speaking.
It is easy for the computer to distinguish and understand what
learners say (Kincaid, 1992), when they response the ques-
tions by speaking to computers. At that time, the computer
can correct their pronunciation even one thousand times. AsI
mentioned above, the computer gives immediate feedback to
students. When educators want to concentrate on a student
specific language skill, they can just set the mode to do so.

On the evaluation, teachers can check their mistakes

from a personal record of student's mistakes on computers.
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The speed of CAl in lessons can be very flexible, depending
on the rate (speed) of students' language acquisition.
Educators should take care of their rate of language acquisi-
tion mainly as facilitator.

As an instructor, I cannot wait for it, so that it is possible
to partially use multi-media CAI to introduce authentic mate-
rials for L2 language acquisition. For example, when an
instructor introduces new vocabularies with visual and audio
aids on the computer screen, each student can control their
own speed with using a presentation software. When instruc-
tors use a role playing game, each student can be a main char-
acter of the game who need to response the game using the
target language. Educators can choose software depending
on student’ s ability. When students cannot response com-
plicated questions and cannot use long answers, educators can
choose other software with short questions and short answers.
CAI for the second language acquisition can be very flexible

up to learners' abilities.
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Tool Wear in High Speed Turning of SCr420

Tadahiro WADA, Junsuke FUJIWARA* and Shinsaku HANASAKI™*
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Submerged Culture of Tricholoma matsutake

Mycelium in Bubble Column Fermentors

Mikio Kawagoe, Kentaro Kawakami, Yuka Nakamura, Kazumitsu Naoe, Koujiro Miki, and Hideo Noda

Journal of Bioscience and Bioengineering, 87, 116-118 (1999)

Tricholoma matsutake has been found to produce use-
ful substances such as anti-cancer components and
some thermostable enzymes. In addition, T. matsu-
take mycelia cultivated by submerged culture have
been found to have similar smell and stiffness of matsu-
take mushroom, which suggests the cultured mycelia
may be utilized as processed foods. If large-scale cul-
tivation of T. matsutake mycelium is possible, not
only useful substances but also mycelia for processed
foods may be produced in commercial scale. However,
in most investigations, submerged culture of T. matsu-
take mycelia have been carried out by flask culture
and no large-scale cultivations were attempted. Even
for other species of mushroom mycelia, only a few
studies on large-scale cultivation have been made.

The purpose of this study is to evaluate the poten-
tial of bubble column fermentors for submerged cul-
ture of T. matsutake mycelia. The bubble columns
are anticipated being adequate for such aerobic cul-
tivation because of their simple construction, feasibil-
ity of scale up due to no problems with sealing re-
sulting from no moving parts, high oxygen transfer
rates and excellent mixing properties. Hence, the
submerged culture of T. matsutake mycelia was carried
out using two bubble column fermentors, which are a
standard bubble column and an external-loop airlift
column. The effects of aeration rate and column type
on morphology, glucose consumption, cell yield and
growth rate in the submerged culture of T. matsutake
mycelium were investigated.

As shown in Fig. 1, three types of morphologies,
large spherical, small spherical and filamentous pel-

lets were observed depending on aeration rates. On

the whole, the standard bubble column gave higher
cell yield and growth rate compared to the airlift
column. The maximum cell yield and growth rate
attained at the superficial air velocity of 0.38 cm/s
were superior to those obtained in flask culture, sug-
gesting that bubble column fermentor has potential for
submerged culture of T. matsutake.

It was found that the overall cell yield for large
spherical pellets is largest and the one for the filamentous
pellets is smallest among the three morphologies de-
scribed above. The overall growth rate for small
spherical pellets seems to be lowest among three mor-
phologies mentioned above.

Consequently, we concluded that for the submerged
culture of T. matsutake mycelia, the standard bubble
column was more suitable than the airlift column, and

the optimum superficial air velocity was 0.38 cm/s.

Fig. 1 Photographs of pellets in bubble column fer-
mentors. (&) Large spherical pellets in the standard
bubble column at a cultivation time of 10 d;(b) small
spherical pellets in the airlift column at a cultivation
time of 39 d; (c) filamentous pellets in the airlift col-
umn at a cultivation time of 9 d. The internal di-
ameter of the standard column is 100 mm and that of

the airlift column is 61 mm.
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