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Development of a Creep Examination Device for Machine Screw Parts using a High-temperature Strain
Gauge

Yoshihiro Funayama ™, Mitsuo Kobayashi* *, Kenzo Noguchi

k sk ok

This report covers development of a displacement gauge for measurement while hot of elongations of machine screws due to creep, and a

load cell for measurement while hot of reduction in tightening force of machine screws due to relaxation, utilizing a high-temperature strain

gauge capable of measuring strains at comparatively high temperatures. Further, we developed an examination device implementing these

components, for assessment of safety related to breakage and loosening due to effects of creep and relaxation of machine screws at around

300°C. Further, assessment of the performance of this examination device revealed that creep examination and relaxation examination

could be performed satisfactorily.
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Keywords: High-temperature strain gauge, Machine screws, Creep
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Relation between Clothes Wearing Feeling and Clothes Pressure of Aged Woman’s Jacket

Kenji Iwasaki®,

Yukino Oizumi*,

Kaoruko Fujita™,

Taeko Hirokawa™ *

In this research, a clothes wearing experiment was performed, in order to use in clothes design of jackets for elder women.

The experiment measured the feeling of a jacket when worn, and clothes pressure data. Consequently, feeling when worn

corresponds to clothes pressure and it turns out that comfortable clothes can be developed using clothes pressure.

*F—J— bk FwlKT, FRK KIRE

Keywords: Elder woman, Feeling when worn, Clothes pressure
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Fiber Identification and Consumption Characteristics of Bamboo Fiber

Yoshimitsu Ikeda®, Takako Koshiba*,

Yayoi Yoshida™,

Kaori Miyamoto™, ~ Mariko Tominaga™*

Bamboo is attracting attention as an ecological material .We succeeded in taking out pure fiber from bamboo culm. We clarified the fiber

identification methods and consumption characteristics with this bamboo fiber. The result is as follows.

1. The properties of bamboo fiber obtained (appearance, color, etc.) differ by the degree of maturity of the raw bamboo material.

2.

solution.

It is easier to take out bamboo fiber if compression processing is done before and after processing the raw bamboo material in an alkali

3. Bamboo fiber averages about 1.8mm,so it is too short to be a suitable raw material for spinning.

4. Discrimination of bamboo fiber from other plant fibers is possible by observing appearance with a microscope or infrared spectroscopic

analysis.

. An ultraviolet rays shielding effect of the bamboo fiber was confirmed, but antibacterial properties were not.

F—T— K VA, BRI, RSO, BAMEE, SRAEGERCR, LR

Keywords: Bamboo fiber, Fiber identification , Infrared spectroscopic analysis, Microscope, Ultraviolet rays shielding effect, Antibacterial properties
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Fig.1 Vascular bundle system of Bamboo(SEM micrograph)
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Fig.2 Diameter distribution of bamboo fiber
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Fig.3 Length distribution of bamboo fiber

Fig.4 Taper-shaped fiber edge




Fig.5 Circular section with an annual ring
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Fig. 6 FT-IR spectrum of bamboo fiber
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Table.1 Infrared spectra peaks of vegetable fibers

FiberNN\ em™' | 1740 | 1595 | 1510 | 1460 | 1270
Bamboo X O O O X
Basho X A A A X
Flax X X X A X
Ramie X X X A X
Shell Flower O A @) O O
Kenaf @) @) @) O O
Cotton X X X A X
Rayon X X X A X
Coir O O O O O
Mulberry X X A A X
Pulp X X X A X
Kapok*Abaca @] O @) @) @)

OAvailable Alndistinct XUnavailable
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Fig.7 lodine * sodium azide foaming test
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Table.2 Tensile strength of bamboo papers

kind of a

bamboo paper M (g/m*) strength (N)
Unripe 70. 4 40.3
Young 49.9 8.2
Mature 35.8 0.8
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5, PRI 7L 7RI L~ CERSMR BB I (400~280 n
m) 2RI DROBINNRKE N LR Tz, HEODAR
WIHTIRIZ S Z OEE RSB 5D Z L b, MilkiEos
B L DEEIT TIEAe L, MilHEZ O b O b SRS
HREREZAELTNDILDEEZBND,

Fig.8 Optical microphotographs of bamboo paper
(A)Unripe fiber (B)Mature fiber
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Fig.9 Spectra of absorption of various papers
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Preparation of Polyester Fibers Using Post Consumer PET Bottles for
Preventing Cyclic Oligomer Migration

Kiyoshi Yamamoto™,

Sigeru Fujita™,

Hiroshi Ito™*,

Yutaka Kawahara™ * *

Poly(ethylene terephthalate) (PET) recycled from post consumer bottles was used as a component of bicomponent polyester

fibers to prevent cyclic oligomers from migrating to the fiber surface during a dyeing process. An analysis of cyclic oligomers

using high performance liquid chromatography indicated that recycled PET contained only half as much cyclic oligomers as

regular polyester fibers. From an analysis of the difference between the cyclic oligomer content of polyester fibers before and

after heat treatment, it was found that cyclic trimer accounted for the majority of the oligomer migration, and the cyclic trimer

migrated faster in high-speed spun fibers than in conventional spun and drawn fibers. High speed spinning was conducted to

prepare sheath/core type bicomponent fibers consisting of recycled PET of high molecular weight, and virgin PET of low

molecular weight. When the recycled PET was used as a sheath component in the bicomponent fibers, it provided an effective

barrier to reduce the migration of cyclic trimer. An analysis of birefringence and Lorentz density demonstrated that the recycled

PET component in the bicomponent fibers had higher oriented crystallization than single component fibers, which were prepared

from a blend of the recycled and virgin PETs under the same high speed spinning condition.

F—7— K EULPET & bb, SEEAHIE B ) S —, @k, Wik n~ hr 57—
Keywords: Recycled PET, Sheath/core type bicomponent fibers, Cyclic oligomers, High-speed spinning, Liquid chromatography

1. FC®HIC

PET AR MU A 7 PRS2 —HTH MLEROA
FEEBILRLTEBY, ZORRRY = A7 VRS RD A
FEEIIIMEINIC & 5, AEFEHEIZIE S BREA R ORI
RDENDTD, ENEFNOHETRIZEBNTE DM B
FAMERZ RE LW ZENEEIIRL EBbhd,

— R R Y AT U IT M & L CEBRIRA D 2
=N 12 Wt%EENTEY, TGt TR CllfE» S
TAH L CMER PR E R AT AR H 5, T2
THGARBRSLTRE NI 7V EERET 5720, —RAIZIT8E
HLRERTD0, TP HYEOREKREEIC OB ST
LED,

PET & MBS OHEA LZFERHTIa 2 F3E <
220, BRI ERA L CRHAIND Z B2 0, R
MUVRAEE B ERIZEREA CTREIh T\ ), —iRi
TRMHE - T o VAR LD b EREL, BRAY I
~—EFRELLRNY, Lo T, BAERBEHWSZ L
Ik o TP OB A Y I~ —EEEO L, RETERT
DIEHBEZE DR THIENTED LWV A D,

shE AN

*ONEFR
R TERFRE AR TWEEK
R BERRFEM L IER

-14 -

—J7, BRI EHE SRS T DG A L RRICERIRA Y
T~ —DOEHMERASE THIUE, RS IC L > T A
UIdv—DEHMEEEZ B ENTES, TOOELR
FF& R 2 &R E B IICELE L AR R )
THRL Y & Ef s b 974U, RHEPNERICBRIRA ) 2~ —%
PHRICE CIAD LN DITT TH D, BEAMKEE mE R
TRLET HIGE, TREUREEE D3O K Sy OB M A L 23R IR
BINCHRET S 2 e B R TVEP, Lz~ T, FAERE
O TEEFRERLY OELL, pom#EikToI L
WL > CHTROEEHHENRE NI D EBE X BND,

ARWFFECIE, FAERFURHZ BRI ELE L 72 A A ke
DEFEHAR AT, RETERTRRKASY I~—2NRHLIZ
SWHARY AT NVHEARET 22 L4 B LT 5,
T LY PET AR MU HA 7 VORI LR Y = AT )Lk
HERLE TRICBIT 2 BREARMKBOmN 2K 5,

2. RBHE
2. 1 ORI
FLOI, WS04 T~ —IEHEZ R~ 5720,

FR - A T A U HEREEE 2 A CE— R O e 2 B E
L7z, ZEEMEL LORIERFEZR1IBLOER | IZ2E
Wrd, ZobE, A=A 96 O AvEAy, BEE
295 °C, M:H{#E% 160 g/min & L7z, Z ZTiX V-F & R-F



(FHEfR SR, R-H XMl -Rillle & 2272 Lo, ki, EHHE
ERBEHIEICRIETRBERND 720, HEMR - mEs

BUEEZ O CEEAEZRIE L7z, EBME L ES
WA ER 2 LR 2 ICENEIVURT, KT O B-BIZET
57 Ly REkGy &1F, EEE 11 OFARE S #rinEk 2,
2y N BB o> CERNR A L2 b 0 ThH B,
Iolx, BH—AhR— LV ORHEAMER  Ave Ay, |
FE% 290 CL U CREEA ALy O A3 T 3.2 g/min &
2D EOBELI,

# 1. BT L 5 ESNE:
ok GR-1/GR-2
(v /dLg™) km/min C
V-F it (0.64) 45/6.0 90 /140
R-F T (0.63) 45/6.0 90 / 140
R-H 4 (0.63) 6.0/6.0 90/ 140
2. BEHES MRS
gy /Ry (IV dL/g)
B-B TV RSTLUR
V-R Hrdh(0.53), F4(0.67)
R-V F4E(0.67),/ #18h(0.53)

2.2 AyIvw—onisHnmE

FRER/K 100 mL FFIZIRIE L7231 50~100 mg 2 AT >
VABIRBNIZER L, T2 TO—EREIZHIB L%
JENNEAERZRNICE Y FLTIEE 5 Lad SEVLEL 4T -
Too BEROYREMER~D5EIL, HHEE AN-SE (H
AALFEFER S 12.5 mg ZVAfE L7-94K 100 mL H12 TR
SMETEWH AT 72, ZOLXEHAROE Y ME 1 B
2380 U 7= Bp 8 2 BVLBRBAARS A & B 7o, F7-, #EMA
BRBNOKEBEZEG TE=4— L, #fnL7ZiEE2 L
PRERE & Lz, BARKIT 120 CITRE L7-1HIESE T 8 KR
BULEE L7234, &y MME 1 RSB O %A ESRNKIR
X 117°C T, BVLEF OfaFiREIL 119 CTH -7, MERHE
DOHEE 30 CO/R—27 LT3 BB L, BRIRA VU I~
—HIRESY LRI Uz, BV T 1 OBEEE & 4y B

-15-

Bulletin of TIRI, No.1, 2006

FINEZ 31T,

K HZH
=

’ES

BLAER

ERMEBIER R

3. fEHABEOBES X O RITFIE

2. 3 BRAVIVT—FEEH L UHHBERERT

PET#K 50 mg Z~F¥ 7oA Y78 —/L 1 mL T
WL, EblZz7oafR/bA3mL THRLEZBEZ T & &
S RUAHPICEBLERORAL, R v—NEHLIE
7o TR RUMBEEMN S0 mL £/ 5 X HICART v
L, Al L7-ikEmEkiEks o~ b7 Z 7 0 — (HPLC) |
TENf L7z, HPLC BEifHIL 7 & b=k U v /7K (70/30, vol
) IREWIRE L, TOWMEEZES 1.5mL EEDTZ, 40 °C
WZARIE L7234 4 5 2 HRC-ODS  (BitflyEpr) CTilkl 24
B L, BRI 242 nm (2R E L7z UV i H# SPD-10AV (5
HERUERT) 12X > CRERREZBIE LY, DA FLT LT
LV (DMT) EBRRA Y I — AL D UV RIEA
FLL, FWINETHEREMEICHET 5 EREL
DMT MREMZHMIE L TEERIRA Y I~ —DREBREZIER L
oo T & EHERREN E DMT O FBEH (192/194) %1
ELR% L UTHW o, HPLC Tl Lz Yekto v —2
HEEZHAEL, WEICEHS LM bAEEREZ RO, =
DEZBHEERE TR L, FEENRfsEiEks L,

WAKINHER X, £ & 100 mm Of#EE 95 °C, 2 RISk
1 CELEE L 72356 OHEZE L HR DT,

RAIE LB A HES Ry OBE A MR D 720, T
VRIRSSEIC Lo CHBITE B — L v VB ARIE L=,
7o, B LU YEEIC ST A—4 4.049 glem® ZF U, e
OB HE L7=0),

3. HEBFIUEE

3.1 EHBLUVEZEKICLIBHE~ADEE

FAAER V-F & 129 ‘C O/KHT 4 REfREVLEE L7214, X3
OFNEIZ LIz o THEH LTS A Y I~v—% 05 L
7o THEFNOERAY 2~ —% HPLC IETERESITL,
Boilra~v 7T LAERRBELEERER 4 1277, &
Haora< b7 7 MIBEN-E— 271 33F 3 BEOBRK
TV A —DHThoTz, ZO-OEHMERHIZER 3 &
ROBACITIRE L CRT 24T - 72,



= LABEWA—Y LUBEHS
g |
= |
3

0 5 10 15 20 25 30

P RE S

; 4
5 |
= i
= N=7 N=8

0 5 10 15 20 25 30

Retention time / min

X 4. HPLC CfELNI=Z v~ h7 T A

# 1 OE—JFERIHEIC R T 20K 3 BAEE A B & Eky
MEF3IRT, V-F & R-F 2Bl 5 &, iifeEsica s
ZET|NDS 3 BEREAEED KL TWD Z ElNbhoTz,
CHEHEAERBEFER LR EVWED, —F RF & RH
DFEENG, BEEICE->T 3 BEEAENLDD Z 1T
72, IHERE IR DRLME T R b BERITIC oW TIE
58 R-F O 28 @i Rl R-H K0 b 72 2 & 2VHe
WTET,

3. HJREHRMEOBRIR 3 BIKEH & L WERE
IR 3 &R - &%
wt% g/cm
V-F 1.00 0.131 1.381
R-F 0.50 0.126 1.381
R-H 0.53 0.104 1.381

BHEE 129 C OKFTELI L 72 5HA 1281 5, s
R & Bk 3 BAEERE L OBIREAR 5 IR, WTho
ARIEMHEIC OV T HBFRTRSRICEE 3 BRI L, B
MBI —EEICEDE RTHRROND M, RFIZHE~D
LB R-H OWHEHEREWVER & eoTe, —RrI7Z
IR ESMIE 130 C CLRFRETHY, ZhITEWVE
EZFB VT V-F, R-H, R-F OJEICEHENZL 25 L0
2D, BIOMRICHEFEBET DL, V-F & R-F OBEHMED
FEEICIT 3 BEREEREOEVAEEL TEBY, RF & RH
DZERITREECER 3 5 BHEEE OBV ARE L T
23T TH D, EIERCRERMEISIEFR R X0 b AEREICE M
ERNEL, 3 BEOREEEN LR+ 570, Y TR THE
E SN DERAY T~ — OHFEEIZ DWW THRICERE T 2
MERGHD EBDbND,

-16-

BT SLREE RIS & v # — IR, 1 5, 2006 £
1.2
g —~—V-F| |
* —-—R-F
j
- 0.8} —+—R-H .
i
=
0.6} 7
i
@ 0.4] |
e
B 0.2f 1
O
m 0 L L L L
0 2 4 6 8 10
ENEEEFRT  /h
X 5. B—JFURH#HE O R P i
3. 2 BEEIZK B BB

F21B D 3EOE G A B BOEE 3~7 km/min D%
FTHRIR L, 119 C OY8T 1 BRI E L% OBk 3 &
FEEREZK 6 \ORT, 2 TOEREFERIILEGHTO 3 &K
GEHEBETEELLI-ET, #aHEEzR"Tb0oThs,
WHEIZSOWTE, W oOREGE#ETYH V-R, B-B, R-V
DIEL725TERY, @O TEOFAREZEAICER L7
BANROENDLHR R L o7, F1-, HEAHMORTE
FEREPEIZ OV TIE 5 km/min TRBBEHLICS S RY, %
UL EOBBEHEE CIEAERMICEH LT R0 205
B EHHER ORZE DL DEM &R LT,

| BB N VR %RV

100
=
ST B S N < |
+$q'+ o N
BN P.Q
g N7 |
" 7
#® Z:
g0 | |
X
=60 | .
P.Q
P.Q
P.Q
50 11X I I
3 4 5

EELERE  /km/min

6. FNEHE A HIHE OV HIME LR

AIEHHE O KA AR T 5720, 21285 3 D
AT DN T, BEGHE 3T 2 W KINAESR O b %
KTz, FRER7IZ7RT, BEEHE 5 km/min £ TUGHE
RNAMITALL 220, 6 km/min BLETIEE A EIUHE L 72 <
72D & IR0 T, mVIRAKIHE SR 2 R T RE I, R



ATEDICRERIUFERICARS L TREND 0, —f
BRI TH D, LInd > TRl & L CI3&mR
S 6 km/min LA EO b DICEMMEE RHT 2 LN TE 5,

80
- 60) |
~
@ 20| ]
1=
%<
B 0| ]
0
2 8
EPGEE  / km/min
7. %18 A S IR = R 5 WA IR R

RIEMME I I 1T 2B BUHE & AR OBREK 8 IR
9, BREGEEE 6 km/min LL_EOHFPHIZ BT R-V DYEEMEN
RRLE <, TNIT VR & B-B IR L~V T < FER &
Tpote, —HREIRARY =27 VMR AEE L7z B-B £ DM
WCHBEPEN L0, mEiEfk cibE Lz V-R oY
PRIC R & REIZ eV BT B,

0.1 ‘
—0—B-B
0.08 | ——V-R| A
——R-V
B 006 l
Hm
® 004 |
0.02] |
0 Il Il Il Il Il

2 3 4 5 6 1 8
EELERE / km/min

B8, FAEAHIHED BRUEE N 2 Bt

PLEOFERNS, BEOHE 6 km/min TH72 V-R 28 b FE
FRME & A HPED N T o BN D B R ik TH D &
Wz 5,

3.3 RBHESHMHOEE
TUEEMSEIZ L > T V-R &l OBIEST & B E 2 Maric
Ko7z, BEEEICKT L2ZNZENOELIZSONT, B-B

-17-

Bulletin of TIRI, No.1, 2006

OPELPETT ey FLEREREK 9127, B-BDO7 1

Mzl % &, V-R BEICERE U 72 B AR JFCRb AR 2y O fE
N BT, BHNCELE U 7o rdn TRk 53 O R N FITAL
BLTEY, BEHEENE VI OB oOEN LK
LM E Aoz, MBXMICE D TETH D HEFER O
WRSE N m < 720, HEEWREE OB E SR S L
rEBZ LN, 3 BEREHBEODAROCEAREE B
Bl L, B b RET 22 810k -C, R
D 3 BRAHETICE CiIAD, KIBZEHIMHIC S22 -
=t LBbhb,

©-B-B; A n ~BBp
——F@mGS) in V-R; An || =& G5) in V-R: o
——BHE @) inVRAn||——B% @) inV-R;p
0.16
11.44
c 012t 1128
< )
~
¥ 0.08 | 114 N
Exl
h {138,
0.04 | 1136 B
0 11.34
2 3 4 5 6 7 8
ERGRE  / km/min
9. EEHEGHMES AL ORHERE ST R
4, F&oH
B PET 78 R L b A U722 BN AL E L, Bl

THEAEWART D LIC k> TRAMMEEED D Z LIk
ST, AV Iv—HEHEOR Y = 27 VEEMHEZ 15T,
THIZED A I~ — RS CRAET DREIRAER IR 2 R
NHIE B T&, PET A LU YA 7 L oEEl L R
AFIRBICERCTCE 5 ¢E 2D,

(ERK 184710 A 16 B3, ¥R 184 12 A 12 HFEEA)

X ik

(1) GARFBMR : fFIAR Y = 2T AME N~ K7 v 7 (BT TR
B#), p.168 (1989)

(2L, B)IEHE, @A B, BEES . RS A
OEFERGRITB T B RGEEEAR, WiEFRFE, Vols1, No.9,
p.416 (1995)

(3)FEMAEE, FMERE, [UAREE WL, FEEE : TEIR
PE TR b & EEE 32 @& AN MR s OB % (5 2
W) ), HRHELARME T RIS M, Vol.48, pp.1-5 (2000)

(4) BAESHLFEMR  FiE D F ot~y R7 v o7 (RFEEREE
&), p.744 (1995)



BT SLEE R ZE & o ¥ — B gEE, 15, 2006 4

10GbitEthernet %t URL 7 4 L& U o 7 358 D B %

W& fEEET K AET

Development of URL Filtering Device for 10Gbit Ethernet

Kazumi Sakamaki®, Hisanao Mori*,

Takeshi Inui**, Kunimasa Takayama

The Network security systems have become is necessary for our society in recent years, and one of being URL Filtering

devices. Now, the way of Filtering processing with software is currently the most popular. This method produces some results,

but processing time is slow, so in the coming era of 10Gbps, it is impossible to handle, even using the fastest CPUs

(microprocessors). Certainly, this method is useful and widely common. However it takes a lot of time if we used in this method,

so it is not possible to correspond to CPU of the highest processing performance in the time of 10Gbps.

Thus in this paper research and development, we proposed investigated the method of the super high speed pattern match

processing circuits, and made an experimental network URL filtering system for 10Gbps .As a result, this system’s throughput

was up to 1.6Gbps even if it have received in the worst case of receiving continuous minimum length packets that is worst case.

In addition, it is achieved 6.0Gpbs when receiving throughput was up to 6.0Gbps when this system received continuous

maximum length packets.

F—T—FKR:URL 74 VH VT, Fv NIU—2tEF=2VT 1, FPGA, "— KU =77 4% U7, 10Gbps, 10GbitEther
Keywords: URL filtering, Network security, FPGA, Hardware filtering, 10Gbps, 10GbitEther
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Today, products without network functions fail to attract consumers. Manufacturers must invest many resources to add

network functions to their products. Such investment is a heavy burden, especially for small manufacturers. We developed a new

module for developers of network devices to solve this problem. The module is composed of a main board and an optional board.

A developer can select and replace the optional board from among an Ethernet board, a wireless LAN board, and a Bluetooth

board. Each optional board has a component that converts serial data into network data. A developer can concentrate on

application development with a serial interface by a PICmicro on the main board. By using the module, a developer can develop

network devices without network programming skill, and reduce cost and time to develop.
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Keywords: PICmicro, Network, Serial interface, Ethernet, Wireless LAN, Bluetooth
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Mobile WSN Development System Using Visual Programming Technique
Based on UML 2.0 State Machine Diagram

Makoto Obayashi™,

Toshimi Oohata™,

Hiroshi Yokota™, Tatsuo Asami™

Wireless Sensor Networks (WSN) make it possible to develop custom systems which collect various environmental

information indoors and outdoors. The sensor nodes can establish communication and construct scalable networks autonomously,

simply by placing them in the environment using an ad-hoc network protocol. Therefore they can provide various ubiquitous

computing systems based on real environmental information. However, the behavior of each sensor node must be set up

according to the application. Thus, advanced programming skill is required for users to develop a ubiquitous environment using

WSN. Hence despite its versatility, it is difficult to popularize as a ubiquitous tool for general users. To solve these problems, this

research developed a WSN development system using a mobile phone, and examined its effectiveness. It provides a visual

programming environment for defining the behavior of each sensor node easily. It is also designed to be accessible to general

users.

*—J—K: 727547 RFID, VA YL AEL YRy FU—

Keywords: Active RFID, Wireless Sensor Network, Ubiquitous computing
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Development of a Mobile Presentation Camera

Hiroshi Yokota™,

Toshimi Oohata™ *,

Tadashi Ootaka™ **,

Tatsuo Asami™®, Yujiro Abo™*,

Katsuhiko Hibino™ **

We succeeded in developing a small, light, advanced camera for presentations at low cost. It is designed for mobile use to

make a clear distinction from existing all-in-one, stationary products. It can be connected with the USB port of notebook

computers. Processing is done in software on the personal computer, and using power supplied via USB made a camera power

supply unnecessary. We used a board lens for CMOS cameras of 1.3 million pixels to keep the price low. To increase added value,

we developed and added an auto focus function, which is not provided in cheap cameras. For hardware development, we

designed and made the mounting circuit for the lens drive. For software development, we developed and made the auto focus

algorithm using image data processing, and checked its operation. Moreover, we used CAD to pursue a more functional and

externally beautiful design. We made a gypsum model for trial purposes. We achieved good results in making a trial product

aimed at commercialization.

F—O—F:FEIAT, TLBrT—var, A0

Keywords: Presentation camera, mobile, USB interface
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A Distributed Voting Technique for Walking Support Systems for Visually Impaired People

Mamoru Ohara™®,

Hiroshi Okano™*,

Hiroshi Kawamura™* * *

Development of information technologies and networks enables us to support independent outdoor walking of visually

impaired people by voice navigation using personal digital assistances (PDA) and wireless high-speed networks connected to the

Internet. Many researchers are studying technologies for introducing into the walking-support systems features, which protect

blind people from traffic hazards using dynamic information read from sensors. However, few reports about the dependability

and safety of such technologies have been presented. In this paper, we propose a distributed voting technique for walking-support

systems for visually impaired people. The proposed technique uses three identical sensor nodes, which monitor the same area,

and votes between the outputs of the sensors in order to mask errors of one of the sensors. Past voting systems were typically

constructed with tightly-coupled special devices, and thus, are difficult to use outdoors. In contrast, we construct the proposed

system with COTS embedded computers and network devices. We connect the embedded computers with a common wired LAN

and present information to the user via wireless networks. We implemented an experimental system and measured overheads for

distributed voting. We found that the experimental system had high dependability and sufficient responsiveness for supporting

pedestrians.

F—I—F iR ESE

EBHNZIEV AT A, TARXUET VU AT A,

SRS IR

Keywords: Walking-support system for visually impaired people, Dependable systems, Distributed voting redundancy
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t=0; /* local clock value */
SURVIV = @ ; SUSPECT = {S1, S2, S3};
X(+)=2;

vote(t) {
if (IX(7)| < 2) return false;
if (IX(v)l = 2)
if (%0 =X | Xeis Xo; € X(7)) { v: =X.;; return true; }
else return false;
if (e = X2 O Xgp = Xg3 O Xo3 = Xq1)
{ vi = maj(Xe,1, X:2, X;:3); return true; }
return false;
)
every Ts {
t=t+l;
y = sensor output;
Ximyid = Process_sensor_output(y);
XO=X(® YU Xmias
if (vote(r)) M = information_message(?, X (), v,);
else M = information_message(t, X());
send M to other sensor nodes;
)
every Ty {
send heartbeat to other sensor nodes;
SUSPECT = {S1, S2, S3} - SURVIV;
SURVIV= 2 ;
if (Ivote(X(1)) {
M = information_message(t, X(7));
send M to user terminal;
i
on receiving information message M. {
X(1)=X(1) U x;(x; € X(1) in Myy);
if (vote(1)) {
M = information_message(t, X(1), v.);
send M to user terminal,

3
on receiving heartbeat from S; { SURVIV = SURVIV U §;}

K2. Br¥ /) —FO5ET7LITY XA

X(+)=2;
on receiving information message M, {
for each x;; included in M, { X(1) = (X(H) U x,)) }
v = vote(?);
if ((vote failed) or (M, has v, and v#,))
warn user on a system trouble;
else if (v means dangerous)

warn user of a danger;

X 3. FABEmROZERT LITY XA
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sensing interval Ts [s]
X 4. FBRELEDZHIFTER
Ex1ODE Y — RIZIRY D3 U D BEO SHIRFTERFE O
S LKAl (Te=Ty, Ty=50ms, D=50ms, §=500us, a=2)
FHL, TEIBIC S RINEREF 2 EEXOND,
5. F&H

AR TIE, REREEBHE L AT &2 mEEIET
DRBEHRTUETFEEREL, RBRFEELIT-7-, ER
OFER, BETFEIZEICL > TH—-DEY E2~RAI T
X5 L, BEEBENSEAE LRI ZEMCAHE B
DT ENHR SN, Fo, SEBROFTERNISTIEE
IR THoENZ ERHEND b,

REFIEICBNT, 2—FOROEHERIEERIL, H—iK
FE4 s (single point of failure) & 720 5 %, T7bbh, &
V= RRTTERGIC L » THEICT 2 Db 28, HER i
KNKEST 2 L 202 —FIxh—E 222 T by, =
i, =R EEEROLERS D VAT AOR
BHRMETH D EBZOND, REMIZAY—T & E
LEFBEREBET IR EOFEEHATHZ L THET
THREEMENH DD, ZIUIESBROBETH B,

CERE 18 42 10 A 25 A5+, FAk 184 12 A 4 AHSAT)

X ik
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Development of an Emulator and Logic Analyzer for PIC

Hisanao Mori*,

Takeshi Inui* *,

Masahiko Matsubara™ * *

There is need for an emulator for PIC(Peripheral Interface Controller) which can understand the execution process of

programs in the C language. So, we developed an emulator which has standard functions and logic analyzer function. The

emulator was designed with VHDL (Very high speed IC Hardware Description Language), and it was implemented in an FPGA
(Field Programmable Gate Array). Supported PIC types are PIC16F84A, PIC16F876, and PIC16F877.

F—J—F:xz3Ia21—%, uyvy s 7+74Y, FPGA, VHDL, C

Keywords: Emulator, Logic analyzer, FPGA, VHDL, C

1. E=x

EBH

PIC X, A A v &7 mty oML 8 L CEOHK
BOREEAT O OB INZay e —FThD, £
LT, /MNUNDSEENTHY, AEIRHA~, THhus
AN EORDEY 2 —NVERD, a7 N 7zHlfEE
ERRFETE D, MREIC L~ A 2TV, 20, Bl
ETHEN—a =R —ZRIC X TV —F, 7T Rl
TR E, FRx TR A A TR ST %, 8bit v A =
VHIE T 2002 FEDOFEAN— 2 THRE 1AL HRF & =
L THHD, PICIHHRTCESEAENTND,

—FT, TOXIRIEHAEBEDNRLIIEETS0IC
I, TIa2L—4RMETHL, LnL, mIRSNA TS
T 2 L—XEIEERTZD, FINEETOEANTDR,
Fio, BIFETH2I21L—4 T, EXRERZT 0T T
LOFATRIMIZONT, LT RLRrbmaa— %
gt L, ZOMAriER%E C Y —Aa— RT—fFLTHE
IRT DRV I T T IAVOMRERENRRTELTND,

ZZTAENE, RO I 2 L— X B3RO =
I TFTIAYOMREEMNTsELZ, 1 FyTD
FPGA #8425 Z & T, LT, EEROFEIED PIC (2%t
TEH=Ia2L—XZ2H%T 5,

=ZhH

==

*IT 7 v—7
EORFEAGER BRI EBEEST RTIT 7 —7)
EE S JEE AT
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2. RAEAR

AR 16 45 0 F:[RIBR R ZE TRA%E L 72 PIC16F84A %I hli
Dx 3 2 L—FIVDERERE(L 21T\, PIC O LT /XA 2
T& % PIC16F876 & PIC16F877 i ¥ 7=, Ekhelb o
WL, AEVEEHINCHES PIC ey daroy
E<wA R, A=<, CCP (F¥xTTFx, 27, /ULRIR
) Y a—), YUT)arta—F, A/D 23—
FDOEE FNRYTOHAZ~ A XABILVGUILTH D,

EIFEERFHE AT VHDL (BIFREEE) 12X ViTo7=,

2.1 T3alL—% B EHLOI 2L —% (PIC
16F84A %) TIE, 7B 77 AXE ) OFEMN 1 Kx14bit
ThD, LaL, PICI6F876 & PICI6F877 Tix, 7u /7
A RAFY OFED 8Kx14bit LIEMT 5, €T, 2—H—
DT T T LEEZEEEZRADAETVHEBEOA T FE S
8Kx14bit & L, Ty HEEFEXALAE Y KO ATV A
Bw% 1Kx14bit & L7z, LT, ZO5>0AEVFEEIIT
IR ATHEDIT, T FLADRE S ZH/ERD 13bit 7> 5 14bit
W2 U7z, BRRZERIE, R1oXL 5225,

HhT—452
(HHLTRE~)

HAT—51

(HFFaA—F~)

M1.

7a s AAET Y ORERL



7 RUVARE, T RLALLET RLA28H5, RAM £
721X ROM WO 71 75 A& FETTHRELT R R 1AM
A&Eh, 7RLVA1OMEN 0 FHD 8191 FHDFAIT
RAM, 8192 ZHliH 5 9215 HZHIOHEIXROM IZT 7 & A9
%5, LT, 7RI LAY DLBEAHENTT =X,
HAhT7—42 1L L TaaT a—ZIcHEinsd, RAM I
W7 s T reEEZRALHL, 7T RLRA2RANT—4 &
WO EHBMER SN,

ART—% HAhT—42
8 8
PRD_L_IN —RAM - PRD_L_OUT
]  [wowir |
8 8
PRD_H_IN 14 T FFLR2 PRD_H_OUT
l 14 |
I\ﬁ'.
| | LATH_DLEF 1 2515 —avt T
| 6 | | 8 | Zin5(MOVF. MOVWE) #EiT7
DET. F»FEND,
PCH DL  PCL_DL

X2, 7T hAF) HOBEL O AZ

TRLVR2EANT—4, T —%21%, K227 T
6 DDRPRL VA ZIZHHFE ST D, PICIOF84A Kt
TIa2b—HTI, 7ol I LAEVIITI/EATAHT K
L 2D H3 13bit T - 72753, PIC16F876 3 L. (N PIC16F877
T AT Y BREOHEMIED, 7 RLADIEED 14bit & 72
%, 22T, W2ZR-TLHIZ PCH DL ©F—#E#% Ibit
H=2 L, 6bit (295, PRD L INJ, [PRD H INJIZ/X RAM
~FEXALT—4# %, PRD L OUTJ, PRD H OUTJI(ZiX
RAM 226 HiAM LT —4% %#E ZiAte, [PCH DL,
[PCL DL] IZIX7 FLA%&EXiALy, LT, ZhH 6D
DORER L A XX, [File Registers] &FREND LA X B
DOHIZH D,

TV r—varhb, ZO7elIhAEVICT IR
AT HEEE, BEFOMBa—FEHEHAL, 7427 43
— g U ITH I —L Bk L Y 2 #(LATH DL) & HE T
5Z L THRETH 5,

RAM (ZFEXATr & =1, MOVF LATH DL| tEX
RAM 2> B9 & &1k, IMOVWF LATH DL| & #E<,

PIC16F84A D¥5ik L ¥ A %%, TMRO X° PORTA, EEDATA
RIS FEORTH 7=, L L, PIC16F876 & PIC16F877
T, #A4~1, A4~2, CCP £V =—/), YT )a
vha—F, AD =%, BEELTNE, ZLT,
INHGDEY 2a— NV EHIET D7D DORKRL A ZBEIZ
BEL, 54 FEIC/RD, TOD, LEREKRL AL E
BmL-,

Fie, TRy FCMBEERDLFFHRL TV AXIZONTIL,
PIC16F876 & PIC16F877 OHAREIZIH W TRERIZ/ - T
WDEIZEID B Tle, BERITIE, K10 KH12kD,

PICI6F84A IZxIiG L7z X = L—# %, PIC16F876 & PIC
16F877 IZXfIST A 72012, 7 RLADE v MEE 13bit 5
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1. TAYTRBKRLOAZOEI VL TT KL R

L2284 mRT—20EE TELRA
RCREG LYTFILEBE 2ET—S (T v ) 8F
TXREG DT IEBE #ET—2(T\vHA) 90
COMSTAT DT ILBIE AT—RA (T Vv ) 95
PRD_L_IN 095 LAE)EBAT—H (TR 96
PRD_H_IN 095 LAE)EBAT—H( LA 97
PRD_L_OUT OIS LAERET—2 (TR 9A
PRD_H_OUT 095 LAERET—R( LA 9B
PCH_DL TRTSLAEYFELA(LGLD) aC
PCL_DL TRTSLAEYFELA(TALD ap
LATH_DL FOTSLARYFIERA F2—F—4 105
ADR_STA_L OUwSF S/ TR FEL A (T4 107
ADR_STA_H OUwSF S/ FREFEL A (4T 108
ADR_STP_L DUy F I/ FET FELA(TALD 109
ADR_STP_H DUy T+ FET FELA (LD 185
LGA_STAT OSYIF+S4H AT—42R 187
PCL_VAL RIS LA A (TR DERT—4 188
PCH_VAL 0TS LN TR L) OBRBT—4 189
WSAY T—X T LD AEDE T —4 18E
STATUSSAV PICDAT—SAM:ERT—45 18F
STACKL_SAV AR (FhL) DBREET—4 FB
STACKH_SAV Ayl ( E i) DBRBET—5 FC

14bit {29 AHEFBEICEBR L@ Thbd, T LT, DX
2T RLAOE Yy MROJEIRIZE Y, T3y FIZxE L
T YRR ISR D,

Tl T AOBRPTEESESL T L—2 KA (BP)
FETTIE, FhRhsELImBa— Niox LT, TGOTO
address (11bit)] EWHmHa— K& EEXT D, address
TE=F—T 0 s 7 LORET FLATHD, ZHITLy,
BP Z#3XE LIz a— RBRETINLRIL, E=4—Tn
TTh~GIET 5, FLT, T=F—7 07T Iy
LHIOEEL U AX ONEEZWHAT H, ZIT, EETAR
XL, BE=X T AT T AT Ha— RIX1{TT
RN BRNENI T ETH D,

PIC16F84A *HIGIFIE, = — W —fHik & 7 /N T3k,
1Kword (10bit) TH D78, 7 KL A 11bit (R Ifre
v Mz —V—f@k &7y TEEOERE ~ b)) LT
HY, HxrHY [GOTO address (11bit)] L\ 95 117D =
— FNTHEFT LN TEB, LonL, PICI6F876 & PIC
16F877 TlX, 7 RL A 14bit B L2, N FE TONHE
NFEHTERS A->TLEY, 22T, FHICHS
TGOTO MTR| ZEMT5Z &Lz,

GOTO_MTR DA~z — K%, T00000000000001] (2 i
#) ThHOH, InNEFETTIHE, BREOT ST LI T
& %GB &4, 110000000000000] (23830 (244 5,
B L, GOTO_MTR ETREDFIGEDT N L AEEZEET 5
BA&IE, PIC Y a vy ¥ a7 dD VHDL V— R AL HFS 5,

ZomaOERENE, KoXOicks (K3),

1) 7v—2K A4 b (BP) #RET2IT0OMmB=2— K%
JRRESHE, %212 GOTO MTR % EEE§4 5,

2) GOTO MTR OFEATIZL Y, Tu s T Lh v ZfEDIE
i & MonitorProgram ~D %175, £ZC, =—H
—D7a s T APMEIET D,

3) =D, BESETBWEMSa— eIt L, ¥
TR TNERL, LYRAZBBEONREFEITT D,



MOVWE Ox ;addr 001 C: data 0081

LOOP BIFSS  Ox322  addr 001D: data 1D32
, GOTO _ LOOP _ :addr001E data 2C1D

@ GOTO_MTR ;addr 001 F: data 0001

" NOP saddr 0020: data 0000

BCF o321 ;addr 0021 : data 1082

‘ Moanitor Program

3. GOTO_MTR > F 5

PIC 7uty¥a7dENEya—NTdbb, #4~1,
HA=2, CCPEYa—/b, YITarba—F%, PIC
DBAF T TH D Microchip N HHTWL T —F 2 — hDfh:
RRICHERL U CR%EF LTz,

AD T UN—=HFZONWTIE, T —4F ¥ — b OEERIZYENL
w9, HEREZ HIK0 L CEREF L7z, PIC16F876, PIC16F877 (2
FEIN TS AD a2 N—Z [ TEREBERTHY, 10
v FODREB LN 8 Fr o X NADR— &2 LD, AD =
UN—=ZDOBRFHIBNTE, 2= =2 A/D 2 RX—FD
ETCOF Y FNEFERTLZE3HTHDL EHBL, M4
B Ia L —FTE3TF v iR — ML, SfFREIT 8
By bETD, FLT, AD 2 "—ZOREZH ESE
12012, REOBRLERINS ASRNEET D, YA
i, A THY, kK24 ¥y NOESHREESD 2
LW TED, MAIBARE Lz AD a2 "—Z ORI TH
5, AID =%, EICNEREEE, Bod, B
MBERD AN EREE, T A=V ary - 7 0 VH THRE
WA ERdE AT T ERARY v IC ETREL,
02— 3R« T g H LT — X5 X EROBKEEE b OREIEE O
TFUA—=v gy T 4V EE10MHz D7 v v 755 RKE
& 3R FPGA OFIZFER L7z, ZOEBEOH AR,
kL P A X D ADRESL L VA Z IZIRIFEESN D, £72, AD
EWMNET T 5HE, ADCONO LI ZZD 2y FE®D
GO/DONE 787 V7 &#, PIR1 LY AZ D6 B> kHOE|
IAABERT T 78y b ADIF 3y F &b,

——— ADE i
10MHz I EmELES
TA—la g LR g ’
5
001 T
S v
*EAD by 1 ’E gers . gm
10 | N ¥ .
25 “\Kﬂ' I glK|
L i 25y + . [paq
m(g § ,Q.E

4. ALTA/D 3 "—FDEHRIX

2.2 APy OT7+FIA4Y  PICIETnr /T LAHOROM
BT NA ZIZHE L TWDHT2H, ROM DT KL A Lfiida
— NEERES L LT Ry, 20k, EEAT
ey s 7 FIAPRERARTHD, —HT, RS
EBINT T TOEAE, PIC A—h DY — LT s T A
DOFETNEZY 7 b =TIy I 2L —YarT&b, L
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=5

ML, BAREENCERE Tholzb &, PIC A—HI—DY
—ATIEYIalb—va rTERY, 22T, mnr/ 7 Ak
V—Aa— ROFTIEEFIE LNV TT Ny 7 KON
20T T IAYNRMBALIRD,
ZOERER EBT D20, Tu T aEETLIEEE
2, 7T RUVREMmBa— REHNT5 L 512 PIC ONEHE
EEIAZ~A A LTz, ZLT, HOhShi=T7 KL A Lm
BA—REAEVICA My 7T E5DOHIEIER L, AE
VIZA Ny 7 SNTEREE T TARET D20 OHIHE
BAEZRF L-, ZORIEEIR T, BET LA LEIET
RUAEBRETLHZLI2LY, 207 KL AMoOMma 2 —
REAEVIZA NI THZELENTED, T, vY Y
7+ 5 A FOHEIL, PIC Y at v ONEICHRIC R ET
DL AL VAT,

2.3 TNvAH TIaL—X%, TulITLa0l%EEY
HRELATI OO ~L DT Sy FTEZ, /3 a2l
LDaATY NZE-oTITH, FDOLEIZ, TRy TEND
VI RT2T - V= ARBMALRE, FIT, FusTn
DTNy TWZHBLERDEREE (Tl T 877410
0—F, AFVRNEOER, 707 LETRE) 29K
—hTBT N HOTE hZ A TR (MS-DOS _ECEIfET
HHAT) BB L, T TOBRERICY--TE, T
Ny TREBOIFEALEE R aAITITY oL, =3
2 L—HAHCONBEE VR THEIICER L, Il
TRy HESEEE L, BEE#H (RS232C) THRL, M
FHOBFEBMEL L M2 ER S (K5), Zhic
kv, BAEonEE Y ainAay, =2 L—FT
o TN 3EOREARa~v U N (AEY OftAirA, EXA
I, AT —H ZEROBEE) OWMFETH EE B Z L NTTHE
12720, =2 b—ZHOAREZRBEE 5 Z &R KR,
£, uP v TFIAVORBELT O DI, BRBT
NLALRRTT FLAZET S TA] 2~y FEHTZICH
BL, 77V r—varkTul s 7 r 5407 R
AEPHAERETE DL 51T Lz, 100 FHi D 107 FHE T
D7 T T AEEERIRNT LT WEEEIE, TA100,107) & =<
Y RE{SThD, 1G] a~wr TRl 7 L5ETT 5D
ZLlZEY, BELET FLAREOETREFe Y v 7
TFI7AYVRNHEDOAETVICERL, YU TAEEFETES,
72, MS-DOS 7r> 7 hEDa<wr RIA4 kD8
EL Y b, Windows £ GUI BIEDHFNES THDHZ &
5, BTNy HO GUILEIT- T,
PN 5 I

L3l — MV,
T HiE O LE EFAERE QU 27w
STOTS LT LDA-F ST AR E

RSZ32C
@ TEAEORT SATUETDD
@B R SEEBEL
@R T TR s | BESE POPLLTS
@S A s,
OS5 LET s
LA AR Nk

TSI
RS C

/I
=

5. TN T ORERL




3. BMEREIDIER

PIC16F876 & PICI16F877 ([ZXfIind 7= A=A
a7 OERR L, ¥ A ~vHEOFKEH%E VHDL TiTo7, £L T,
f#l 2 OEEIZOWT, FPGA R— K& H W CEVMERIE AT
VW, EFREMERHER L, 0%, 2ToRIKBEREL,

TI 2 lL—& L LTOBERIEZIT- T,

PIC16F876 & PIC16F877 Itz L7z— X = L' — & &A%
FTHBRICPLE L 7= PIC FukyH a7y, BRLUMEEEML
728 A4~, CCP &V a— VEDEES RIFFICHERTA7-D
DT T T L% CFBTERLZ, 2L T, — IR
ENTWB C a3 T (CCS th) &, FA B ERSE MPLAB
(Microchip 1) ZHWTHET=a—F HEX 771 /V) &4
L, B LTI 2L —XITEXAALTEES ST,

a7 AONEFE, OF¥A~2E CCPEYa—TK
% PWM #illfHIC LED O AT, @% A ~ 112 XK D HEAL LI
T LED % &£4T, @4 7 > MED LCD &R, @Y 7 VidEE
Th b,

XTI 2 L — X OMERFEZIT o2& EDBRETH
%, MHOEED FPGA R— NI 21 —FThY, A
TOR—FIKRE—5F v N ThbH, LT, CCP TV a2—/L
@PWM&%®mﬁ%ium®’ﬁoné F7, #A
X 20 IAHIETIT LED@% 3 ORI ST &8
TW3, U T7IV@EEIX FPGA R— ROLE ETITV, LCD
& =7y hAR—=FEObLDEHW,

,.
;,

~ 11

Ll
oy 7 b

6. EIERGERF OB

TIa L —FOBEIZCOVWTHRLIEEEDT e N2 A
TIRT Ny HORETHRRET THDH, TRl a2~ RTHRIZAE
B L7cE T2 — R all testhex T I o L —H |[ZEXAL
BS] <Y RTTL—JURA 2 h%& 193 FH & 20A FH
WERELTWD, 0%, IG] a~vv FTZIal—4%%
WHEHL, 193 BEHITILE s ZDOLIRAZOIRREL, =3
2 L—ZOEEEZER LT, £ LT, TofioffEa~
NIZE28ELRER LT-, Toa~vy R—E%, K2R
T
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D:¥borlandd. 5. 1¥mysrc¥enu_al | >emonnorm
REMOTE MOMITOR for PIC[Ver.1.00]
Tarzet -ROMIYer.0012]

-r all_test.hex

Now Loading ...

RO

Loaded hddress 0000-2007

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

TV—JRA Y FORE
i
— 7 RA P ORERE

-B5 1
UDU]QS Just Set as Mo.0

-85 204 7

S

000204 Just Set as MNo.1
-G
Mo Ho. 4 Ho.B Ho.6 Ma. 7
Address 000193 000204
Passcnt 1 1
Break |
Mo Ha. 1 Ho.2 Ha. 3 Ho. 4 Ho. % Ho.6 Mo 7
Address 000193 000204

Passcnt 0 1

0193 CLRF 4 —

STATUSCO3):1F  PORTA(O5):3F  PORTB(DE):F8
PORTCCO7):00  PORTOC08):0 FORTE(09):0

{Z1E7 KL AD
Ty TTa—NK

INTOONCIT) -0 CPTION REG(BTI:FF | |
TRISAES)SF  TRISBES): T TRISC(S7):FF
TRISDEEE):0  TRISE(89):0 Lo A X IR E

W(200):0
! T

7. Ty A OEE

#2., T3al—4pavr N—&

aw e EASE
VF

R |[Hex77(ILD5T7OT75ADFEHLEO—F | R~hex

G |[FOISLOET G| G address

B || Tl — A DT AR B(Z0R) | BS address (F23E) | BR No (BFNo=0~~7)
A || ODw T oA OET A start_address, stop_address

T ||[FOY3LDMN -2 T | T step_number

F|[EUIUT F

X || EBLIRG—FEE X

M || BELI2ABREEE M register_address | M register_address, value

7 || o E—RERR ?

Q |[F/ WA DrRT Q

4. F&BH

PICI6F84A, PIC16F876, PICI6F877 IZx%fjim LIz = 1
— & % FPGA \ZL VY FER L=, BIEMFEEZIT o 7ofE%, BE
HFOTI 2 b—F LRROHERELHER L, > T, 2—
P—=NENR LA C a7 v 777 8D

BAZOEFEIZLT, SEFARE LI 2 L —F 2 HH
THIENTXB, o, Yrr I A0ETRES C 5
V—2a— KX THAITE2a Yy 7 75714 R
=P =T Ny JEEOAH AR T 2R N HFTE
%, BT, =Ia2L—¥OEE4L VHDL TRk L T\ 57
®, VHDL VY —Aa— REEBEFT 5 LI2X Y, FPGA TN
ARAEEZ D 7L, PIC16F84A, PIC16F876, PIC16F877
DAL D & —5 sy MMIFRRICKHET 5 Z ERFRETH B,

(CERL 18 4F 10 H 25 A=A, Rk 18 4F 11 A 28 A B )

X ik

(1) Microchip Technology inc. : MICROSOLUTIONS, (July.2003)
(2) PEEEHMMERHEE ST FH-ETHS AL (TR
A AT LABEREERIE], TEFES, pp. 102-107 (2006)
(3)ZRMEFR : THDL IZ & % & s 74/5»E%MH,CQE

R (2002)
(4 )Microchip Technology inc. : PIC16F87X Data Sheet , (2001)
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The Crystallization of Al-Fe-Si Intermetalic compound in Aluminum Alloy
with High Contamination of Fe by Semi-Solid Method

Tomotaro Watanabe *,

Kenji Sato™

The aluminum alloy can be made from aluminum scraps with only 3% of the energy in the case of making from bauxite

which is the raw material of aluminum. Then the recycle system of aluminum alloys is developed. On the other hand, it is known

that the contamination to the recycle aluminum alloys cause the crystallization of the intermetallic compound and the decrease of

the strength. Especially the iron make (3 -phase of Al-Fe-Si intermetalic compound, which is brittle and like a plate, then it has

strong influence to the elongation and the toughness of the recycle aluminum alloys.

In the present paper, the influence of the iron to the crystallization of f3 -phase of Al-Fe-Si intermetalic compound was

ensured and the effect of addition of some metals to the crystallization of J-phase was discussed. In the case of adding

manganum to the aluminum alloy, the decrease of 3 -phase can be observed.

Furthermore, by the semi-solid method, the specimen was prepared and its micro structure of [3 -phase was observed and

discussed.

¥F—J—F:TAI=vrEE, &RELEY, B AlFeSi, & UV AL, €IV YK

Keywords: Aluminum Alloy, intermetallic compound, f -phase, Al-Fe-Si, iron, recycle, semi-solid

1. #8

T =y ABEE, BEE, BB IOEREEME,
T EOBENTREED D, BENES, FEMMRE Y
oEY OREIZIEL L b T\\W5b, T/ =7 A3
EEFETHLIAR—FT A Mo ET L -0I2IE, K&
DEREMETD, —HT, TVIZULRI Ty T o2H
R L CHAMES 2 MET 57D BE R R LF—F
R—=FHA NS T I =7 LFHMEEELBREDI%D T
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FH R EOTMMOERIC LY &BELAwAEE L
MREERE IO B AL B LT 2 RO TNEO,

INSDORTY, gEEF)IARNL Ty MEIHEDNLTE
D, FEHENSZV, SEORAIZE > T, Al-Fe-Sid 3 TR D
SREICEYEERT D, ZOEBRELEmIIZatEs B
D 2 SOt & 25, o fHiXChinese-script 1k, 7=
1, BRDRIGEWE TR L, BHITERRMERE L TRl
%o ZO BHIZ3WIMICITEREERTHY, B T
WV, EOTDFAT VI =T AME OO
ERIFL, WEROBEICEZDEENREI VL) BN
bD, THVI=U AL TONER, BRI K> Tl
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I NHIEDRBIER AR D Z LN TE D,

BFEDOMEHIE HFEE LT, (VIS0 ERTtEET
MTBHZEITED, FEHKAEREEO BT <, HIBPTH
JE~DFBED /L 72\ Chinese script K, ERIZITWIE O o F8
DA RET 5070, Q)BHETIERL, Mo&ERMbE
WE L TESERHEEEHFERD D,

~UH ML TS TV =T AEEHEHD Al-SI &,
Al-Si-Cu ZA4ITH LT, Al-Fe-Mn-Si & 4 TTREEKZ <
D, BHEOEEEMHEIT L LEEbNTVED, £72, FBAL
X, EIRE(%OESEEERT D ACIB GE&~DO~ 2 H Uik
IME K DA DV TR, 0.5%Mn BN X - T, #
O F F TIHERIR BFITIEE LW DS, FramiRE Rk
THZLICEST, $HRBMEMNEMLIZEHE LTV DHY,

INE THERRETCOSBMILEYOREIZET 5%
HERENTZD, SRIRE, HHEEIC X2 BRILED O
HIEREZMEE L, v~ HY, Zualifc ks &S
MOSEHIFRE~DBELERFE LT, Fiz, PIREEIEMN T
TaAIBNT, BT EOEE, FERIREORRS
Iz LD, MHFREICE 2 2B OV TRE L7,

2. EREAE

2.1 &HH B FEoN TV IHEERT VI = L5848
ACAC ZET )V & LT, [EAHRE AR B fEBE A3 R
Al-6.5%Si # FEHEREL L U, SERFIC L0 L, £z,
SREMEAMEE~DOKBEICLIREEZHD-D, &
HEREHT 1.0%, 2.0%Fe UM U7-sE 2308 L, 3 D
A2 HE Lz,

2. 2 EEBAZEZ EACERRECI2E&RMLEDOM
AR D720, KREIZEM L, BEEkREEALEEA
Fr, 27 iR EIREM L LTs, F, BEEEE O
HIERE~DEBLZEET 5720, K 1 IRTVIry 7R
PREFRIOZME R U, [Fl—¥RE % 870 5 W AR FE Rl S

HO

o€l

M1 V7 oy 7 B
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WMEBE LZOL, 27 oz LTz,

O ENFERIREORFHRE 2 ET 5720, Bihd o
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BT % 4 HERE
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7 i SecalAiFesils
/ sse e )T’..-rns(aurcs,

Si[Ws1
%5 Al-Fe-Si3 jikfER®
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AU, MRZ2 pFIFBE SN2, ZHUER 11 IR 851, B
FOSHIREN TR0, g AMENEmEE L2 7
7O THD, T, Pl a-Al PEEREICHAS, LRoRER
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IR LTI DWTE, FERNE, FREESBHOEED
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4. #E

VP ATNT NI=D MIBNT, B TRE I B B I
9 Al-Fe-Si @ 3 tRDOERBELAY B HITHEAEE 1L -
THAMET 2L EETH LS, dHEMMZ B2 LT E LW,
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PMEESI, BHHO G LIRER CRMmER 572D, O
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Application of Bulk Theory to the Nano-Meniscus Formation

Masahiro Kawaguchi®,

Atsushi Mitsuo™®

According to demands for downsizing of microelectromechanical systems (MEMS) applications, liquid layers to protect a

surface from tribological problems have become as thin as a monolayer. Even though the thickness is molecularly thin, Quantum

Mechanics such as the Molecular Dynamics method (MD) should be used to estimate or calculate a meniscus formation of liquid

molecules, because the meniscus formation must be dominated by the movement of each liquid molecule. However, a simulation

of the meniscus formation by using methods such as MD or Monte Carlo method (MC) take too much calculation time. In

addition, this simulation time can show only early stage of the meniscus formation, so estimations of the practical phenomenon

by using simulations such as MD and MC are inconvenient. In this study, the nano-meniscus formation of the film is calculated

by the equations of continuity in order to make sure that the calculation of the bulk theory, which is used for the practical

estimation, should be applicable to the molecularly thin liquid lubricant film. From the comparison of the calculation results with

the experimental results, we can find that there are some agreements between these results. Calculation using bulk theory is very

convenient for verifying the rough estimation of the practical phenomenon.

F—T—F: T/ A=AHAEE, A=ADAGS, 7 B,

B O

Keywords: Nano-meniscus, Meniscus height, Bulk theory, Equation of continuity
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YD LT, BERHC D D EREEE ) AN AT B O 3%
DO LR DI, EWEOREEMCRE RPEL K
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ICA = A D ABEEORIEK 279, Ko & 5 Ik — Fim
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2“ 1. Loading
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o =50 .
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< -100 L R R
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2. HRIAY 70 e E SRR R
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DRI, BB NBFEAET D, 2 W A L%, i
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2 ERENCVER 2885 AR RKF0) & 72 5, 2 T EEEE O 1
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%o AWFFETIE, BEICRO)OTEE VT 2 miE ke
DAZANAREOR S HHH L, B & OBRE E
gt L7,

3. NILYVBEBRBIZEDCAZRABRETIL

3.1 ERKXDOBA A = AT ABRRG DILHUS R & 3 v
7 B RN OB 2 TR A2 M 31TRT, &, EFAE
P DOWIEDPIERL L CA = AN ABREZIERT D L IRET S
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FIR@NZT D Z N TE, WEOTHIISFEIROTE ) 2=
ko THELDEEZDZENTE D,
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£1. 7 NAEIZAWZEE
»1, (N/m) n (Pas) R (um) Apic (7) Feo (HM)
243%10° 145X 107 500 -6.0X102° 5000
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__ 2md’ N e )
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3.3 hmé& diDIER  FHIEE 4nm OBFEITBIT D, hy
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Leadless Low-Melting Glass

Minoru Tanaka®, Takao Uwabe™,

Low-melting glass is used as a material for electrical and electronic products.

Yoichi Ito™ *,

%k

Daisuke Kojima™**,  Junzaburo Ono™ **

A leadless low-melting glass of borosilicate

system (SiO,, B,O3, ZnO), that dose not include lead oxide, was produced. Glass was made sintering under about 590°C,

without including lead at all.

The glass did not crystallize even when it is heat treated by increasing to the range of sintering

temperature. The thermal expansion coefficient was about 65~80x107/K, and the low-melting glass on the slide glass was

excellent, with no cracks, etc.

Also, water resistance, acid resistance, and chemical durability were not remarkably inferior in

comparison with lead system glass. The volume resistance constant was 10'>Q ¢cm or greater.

F—0— kIS, KRR, R UEERER T T A

Keywords: Leadless, Low-melting, Glass of the borosilicate system
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Waste Glass use in an Incineration Plant

Hidemi Koyama™,

Masayuki Kobayashi ™,

Makoto Nonomura ™,

Masayuki Horio* *

Municipal solid waste incineration ash which is produced in the 23 wards of Tokyo is being melted, with the resultant

municipal solid waste slag then manufactured for volume reduction, stabilization, and ash recycling. At an incineration plant in

Tokyo, 10% sand is added as a basicity (CaO/SiO,) adjustment agent, to protect refractories and to improve the municipal solid

waste slag quality. Use of glass bottle cullet instead of sand was examined. Results verified the validity of using glass bottle cullet

since it lowers slag viscosity. Little difference was found in other slag characteristics. Energy reduction effects can also be

expected as a consequence of the results. Moreover, there are great advantages from the point of refractory corrosion due to the

fact that the operating temperature is reduced to about 50°C.

F—D—R:hLy b, B, A7, EEEREA, MADRE

Keywords: Cullet, Sand, Slag, Basicity Adjustment agent, Refractory corrosion
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KR ENE, 10X10X 10 DL HFERISIM T L= 6 D% v
72
2. 4 BEYERHMEXSTOIEZHEBRS T 2EXHBS
Hri&E®E (V7278 RIX-3000) ZHAWT, FE (BERX,
RIK, THAZ 7, v, W), REBEAT 7O
i ke LR,

2. 5 ERIFEOBEIOMAMICEZ DEEHABR  KE
(7 7 R BURFEBREE R ; WRVM-313) 12Xk, WRTF 7,
L b AT T 1,450C UL E TV o 72 ANENRRL S, TR
B N0 DAEAS DI U722 WO EEPH O 2 I L7z,

WHE NN G- 2 DHBERD72DIC, GT VI
F R RE BRI EEZOH D 2T 7 (0.5,
0.75, 1.0, 1.25) #7 VI FTR-HOFICAN, Hx LR
T 1,400°CIZ 20 FEfIRE & Uit kIRBRBR 1T - 72, &
B AOIETEEIBEETHAIL, AT 7 LRIl o0t
Kz, FEL, 2T 7 - ikPRmORAIRLEE
2L,

WehLy NORMOBEBNZFMT 57012, HRLE
TEHINTWD 3SFEDIKIREI W AT 7, Iy
NAZ T ETIFELEOIFICAN, BEELEZWKET
1,350°C, 1,400°C, 1,450°CC—ERFEIR T Uitk iR
BRE{To7=, RBRBIDITT L HIEETHEIL, AT &
—IRIZ 72 o oMb K AEEL A G0, AFEEL, AT 7 - Wik
RuEORERNEZBIE LT,

2. 6 HEESINIRSUVEHER BT 7, Ly
AT ZITONWT, AL 3 FEREETE R 46 S LV ES
R R, TR 15 FREASTEH 19 BIckVERE
REREIT o T,

25 7 O ik 572012, AT 7, Iy bR
Z 7% 10X 10X5 mOEF I T L=R R % 1vol %hf
B KEAR 50ml, 90°C, 24 RrfiZ ¥ &%, H{imfEH7=0 O

BRI~
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3. WRRUSBE

3.1 EEYRHOEFMEMEES  EHIK, RK, T
B\AT 7, WOFHEATRERER 1 (TR LTz, BHIK
DOERSTIE Ca0, Si0,, ALO; TH Y, Zh b 3k TR
DI 80% & H &, FOMDASE LT P05 Fe,03 3% <
EENTW, BB L X, ERSUNSDKS OEE)
NRE D o7z, RIKOERKSTIE Ca0, Si0,, ALO; THY,
Z DOAIZ Cl, SO;, NayO RE L FENT W, THAT 7%
Si0,, Ca0, ALO;BERI TH Y, Fe0:%ENELEENT
Wi, 29 L7, IREDEWILH S, foiEiwL
BHAER T 7 OOHHER L FETH 5P, BIE, Si0,, ALO;
NERSYTHY, CaO DEIGNDVIphoTz,

WAZ 7, Hby NAT 7 EERT 572D LR
BOWE ORI vy NOEEMBROITERZR 2 (RLTE,
Ey D AlL,O5, Na,0, CaO DENKE Mhoiz,

£1. BAK, RIK, THAZ Y, BOLFHEK (nass %)

HR Sif)
26.4
2.3
24,4
26.1
29.4
23.4
28.4
2l.1
24,3
2.1
12.1
13.0
13.7
13.4
13.4
12,3
12,4
16,7
12,4
12.1
38.6
38.4
385
40.2
38.2
3.2
4.1
3.6
38.4
39.0
79.0
17.6
80.1
1.2
16.5
15,0
15,9
19.0
18.6
141

(a0
39.3
5.7
3.8
3.2
3.4
38.8
33.9
42,0
38.7
34.8
35.8
36.2
36.4
3.4
36.5
3.9
3.5
35.4
36,1
36,1
29.4
30.1
29.3
287
2.7
30.8
212
30,9
21.2
28.4
1.3
1.9
L1
1.4
1.4
1.4
2.0
1.4
L7
L6

ALy
1.3
13.3
10.2
13.2
115
13.1
12.9
12.6
23.0
1.8

8.2

8.6

9.0

8.8

8.8

8.0

8.0
1.3

8.0

8.2
15.7
16,3
16.5
15.8
15.8
16,0
15.9
15.8
15.0
16.7
10.8
1.4
10.5
1.9
12.3
13.1
12.2
10.9
10.9
12.8

Fely
3.0
51
4.5
4.1
53
41
51
4.6
48
48
1.3
L3
1.5
L5
1.2
L4
L1
2.0
L3
L3
4.3
3.0
3.3
3.4
41
3.8
3.1
3.0
6.6
3.8
2.1
2.2
2.1
2.5
2.5
21
2.5
22
2.3
3.1

ligd
3.0
2.8
o7
2.6
2.6
2.6
2.6
2.6
2.5
23
2.6
2.6
27
2.9
21
2.4
25
31
2.5
25
3.0
3.1
3.1
3.0
31
31
3.0
32
2.8
3
1.0
1.0
0.9
L1
L1
12
L1
1.0
1.0
L1

Pk
6.6
5.2
10.0
5.6
L1
5.1
6.6
5.8
58
L1
L1
1.6
L7
21
L1
1.5
1.6
2.8
1.5
L5
2.2
2.4
2.2
21
2.2
2.0
1.9
2.0
2.2
2.1
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2

TiQ
2.3
L1
2.1
L8
1.6
2.0
L1
2.3
L8
L8
L1
L9
1.9
L1
L8
LT
LT
2.3
L8
18
L8
L8
L9
1.8
19
L9
L8
L9
L1
L8
0.4
0.4
0.4
0.4
0.5
0.5
0.5
0.4
0.4
0.5

()
1.6
1.0
2.6
L5
0.9
1.9
1.2
L1
2.4
0.8
L9
L9
8.1
L2
8.5
9.0
9.0
59
8.1
8.0
1.2
L1
L3
0.9
1.2
0.9
0.8
1.0
L5
0.9
0.4
0.4
0.3
0.4
0.4
0.4
0.4
0.4
0.3
0.4

Na0
3.0
2.1
2.1
3.0
2.9
3.2
3.4
2.9
3.2
3.4
6.3
5.9
5.9
6.4
0.0
6.0
6.2
]
6.3
6.2
L9
L9
L9
2.1
L9
L9
2.0
L9
L9
2.1
L5
L6
1.4
LD
L6
L7
L1
L5
L5
L1

ko | cl
I,
L1 09
L5l 10
200 L5
L1l 09
2,00 L7
L8l 13
L8] 1.8
19 L7
1.6/ 1.2
5.7] 14.8
5.3 146
51| 131
5.2 14.4
510 13.7
5.8 15.1
5,90 15.0
3.8 10,0
5.4] 153
5.5 151
0.8 04
0.9 0.5
0.8 0.5
0.9 04
0.8 04
0.8 04
1.0 04
0.8 04
0.9] 04
Lol 04
2,90 0.0
3,00 0.0
2.8 0.0
310 0.0
320 0.0
350 0.0
320 0.0
2.9 0.0
2.9 0.0
3.5 0.0

FEAIR
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#£2. WEHLy FOFMEK  (nass %)
#R [ ALk
SiO, 77. 4 71.2
ALO, 11.7 2.3
K,0 3.1 1.1
Fe,O,4 2.4 0.2
Na,O 1.6 12. 2
CaO 1.5 11. 2
MgO 1.1 0.8

CaO/ SiO, 0. 02 0. 16

3.2 BMRSY, ALY FRSTDLEEE BDoOR
LYICH Ly NEFIRALIEGAEOBREEZFMT 57291,
RBRA T 7 OHNDL THAT THIGEWR AT 7, L
v MAT T BTN ETN 1 OBRAE, TOLEMEER 3 12
RLTzZ, WEH Ly FOENIL Y KRELS BT D E TR
L72 Na,0 OOHrfiERIE, AT/ T19, by bhRATS
T3.0 &) REREFIAE LD -T2, TOMOKMAR D KX
REFEC o7z, ZDOZ L, W, HL vy hOTINE
B 10% EDniedtEX D, WML, BLy b
DILFHEE KB LT, ALy hAT VIR, AT 7ITH
~, 8i0,, ALO; DIRENEL, Ca0, Na,0 DIENE L 7

ST,

£3. WAITTEHVLy hAT 7 OLEMEE  (mass %)
#H A WRS5 HLybRSS
Sio, 404 39.7
CaO 27.1 28.1
Al,O4 17.0 16.0
Fe203 38 36
MgO 3.1 3.0
P,0s 2.1 2.1
Na,O 1.9 3.0
Tio, 1.9 1.8
SO; 1.1 1.1
K,0 0.9 0.7
Cl 0.4 0.4
3. 3 BRIFDEEICEZ HHE WAZ 7, by b

A7 7 ORERERREZ, M3 IR L, ZORER
(1,250°C~1,450C) TiZ, fEMOHHITELC RNz, B
AT INHAA vy AT T OFR, B CIRE CITREN
B 72D R gnote, EBRIZHDOEN G LH LR
OFRERL IV NATTOFN, KENMELS D L2k
RBLTND, HEIE, AT 7HBREEE KM LR RETH
L, Wby AT TIIA T ZITH, Si0,, ALO; D
FEMMEL, Ca0, Na,0 DEENFEL oz Z ENKERE
HThdLBEZOLND, MEREREND, HE1 Pas T
WP 2 & 5 & LEGA, AT IS, hry b
AZ 70, SOCRERE T GERETE 2 HENRD 5.
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[u]
oY)
QI I
[e)]
Re]
0 ; >
HLYLRSY
-1
1200 1300 1400 1500
ARE (°c)
3. AT 7 DREEEEE

3.4 WMAMBEBHE A77ICLsMAkPORAIR,
AT TR EIND AT AR, REUF OERIRE,
AT T OYE, AT 7O, BMERHR, BREMET AR
EORBIZL > TEAT S, MBRLLDERTEHE CTHEZIR
M+ 2ok, \EREZ T CQREA 7 7L DlitkipiE &
EMZ5AMTH D, &7V TR A% ER L HEE
EEOHDLAT ZIZREE L, BE 1,400°CIC 20 FEREREE
U7, R EY 0.05 bhiE, MAYEROFELT
MTERBHFETHD Z LRI NEY, 22T, &7
NI TR EDBAT TR ALy hAZ TIZREEL
7-iREET, 1B 1,350°C, 1,400°CIT 10 BEREEREE L2 A D
fit kiR AREBERE A X 4 1257 LTz, 1,350C D 5T,
WAS 7, By hAF 7T, MAWTIELEALERS
NTWRWED, MAMFICZAT ZIRNIEEALEFEALTY
RN EMRfERENTZ(A), (C), 1,400°CTIE, Mikimndiz
BRENTWDEY, WP ~DRT 7 OREADEFT LTV
LRI B), (D),

1350°C ®RSY 1400°C

/

1350°C HLwhkR34Y  1400°C

4. KPR EHER

&7V TR ERBRE RN, WoRbIiTh
Uy FERILCTHE TNV FRMAIEREDOEEITEN
Wau Il U7z, TR T CEBICIIN S N A R oEE
WEBEEKIZR L 10% Th 5, HWEEDOZEN, BEICH LE
BEHLEZDE, WAT T, By NAT T OWEE,
TNZEN 067, 071 TIEEAEETRVD, AT T DN
N, BENDRWEEZORS, LiL, ZORBRER)
DL, MR EICT HEITBEN > o7, HEEDOM
72T TR T DIRBEDEER TR TE RN E NS
FER Lo T, Fe, ARIORBRTIE, 1,450°CORER LT
ST, MK OBRENDIRITEIT Lz, HBRENS
LR 7o T,



AT B LT OREOBRIL, Wk oOREEIC
FoTRERBVRDHY, BT NIFTabRIT, BWRE
DAL TR O EMENMET T 2R H 5, L
L, w73 T 7 aLRiAkYE, EEEER T 7t
L EMRENL WD Z ERRESLTNDS O,

FIT, 7 LR TOREICONTHRBREZIT-
7o 7\ LRIMAIL, WA T 7 HICE £5 Ca0, Nay,
KO ZEDR Dy LB LTI-GE, ThoERIGLT6flir 7 A
ERBICEETSE Y, AT 7L THL ZHIiE
KERBEEICRDZEND, Z7aszkE&E Witk
ENBERF S T3, LML, WEIEICEND Z &2
LIRRUFTH A & L RS ER S TWA Y, 7A3F
I ARMKPTOWMART Ty NAT T OREBELH
Rle, TAIF I AR EEM LT AT 7 RO
LUy FATZIZREE LIZIREET, IRE 1,450°CIT 20 FREfH
TRFF L7256 Ot ki BB R 2K 5 1R LT, A
T, By NRAT T TENRWI ERGhoTz,

TN F 7 v AR O AR

X 5.

FERIC, =7 X7 7 v LR0MMKMTORAT 7L
v NAT T DOEBERNTZ, WAZT T, hLy AT I T
EEAEERRNZ ERShoT, ABOREE, W
NOMAY LIEMA T 7 OBREN EFT 2 LE2BICRAN
HITT D, EREOKENS, WITRAZTHI LY F%&F]
A3, WRFOERIEE 2 T 25 2 &3 T 50Tt
K DOREZ T HELHFCTE D,

3. b E2ERL-EFERER wWxIrsLhrvb
AT TR 3 BT ERE 46 512 XL 0 EaRE R
EATol bR &, Rk 15 FREEETE 19 FICLVES
BaAERBRAToR LG TR4ITR L,

# 4. BEE&RBEH - - e
MR (me/D) SHREBR (mg/ke) 2
= ALyk = hLyk -
wxsy |75 |muam B3y |77, | auREs
Cd <0.001 <0.001 0.01 <10 <10 150
Pb <0.005 < 0.005 0.01 29 23 150
crﬁ+ <0.04 <004 0.05 <25 <25 250
As < 0.005 < 0.005 0.01 <1.0 <10 150
T-Hg < 00005 | < 00005 0.0005 <1.0 <10 15
Se < 0.002 < 0.002 0.01 1.0 <10 150

1) BETETR $465(1991), 2) BIRA&ER $195(2003)
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3. 6 FTOMDRS I WARITELHhL vy RTS
OFMEE, HEEWTNY 28 T, RIUETH- 7=, MEeE
BRI, FEAEEIRDSTN, Ly hRFT D
FH, ENICTHEBENEN LR TH o7, WKFEIL, 13
EAERK LW DEIT o T, HWEEIZOW T
LR TRE R D, RERZET e oTe, T, B
MERWVTNHIKIZH LT 10% EEW=D, #bEh Ly b
DILFRRDOEMFE A EE LR NEZDTH D, 26D
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Tribological Behavior of High Energy lon—irradiated Ultra High Molecular Weight Polyethylene

Shohei Taniguchi*,

Masayuki Sekiguchi*,  Yasuhito Kinjo* ,

Noriyuki Miyazaki*

In order to improve the tribological property of ultra high molecular weight polyethylene (UHMWPE), the UHMWPE substrates were irradiated

with Si ions. The beam energies were 1.5 and 3.0MeV at a fluence range of 0.5x10' - 1x10"ions/cm?®. The fiiction coefficient and wear resistance of

the UHMWPE substrates were measured using ball-on-disk wear testing. The ion-irradiated substrates were analyzed using secondary ion mass

spectroscopy (SIMS) and Raman spectroscopy. It was found that the friction coefficient of ion-irradiated substrates at a fluence of 5x10™or 1x10"

jons/cm” was lower than that of un-irradiated substrate. Furthermore, the wear resistance was improved at a fluence of 1x10"jons/cn’. The hardness

of the irradiated substrates increased with an increase of ion fluence. analysis by SIMS and Raman spectroscopy suggested that an amorphous carbon

was formed in the surface layer by ion-irradiation.

F—T—F BESTFERNV T Lo, (AR, BEEERE S,

1. #% 8

HESFERY =F L (UHMWPE)X, i 75 2 F v 7
&l U CMHEEREME S s ) 2 & R TH D T &
2b, AL TEABEEMICER I TS, Zofff
IR OIERE 2 B L L, UHMWPE 4R D BEEREEFER 4 &
MEsEsRBENLENTVHED, 44 BHIZES
UHMWPE OBEIZEMR B EAZ L E T D701, FEEH
WO TL ETLHBELAECRWFIETHDL Z Eb, K
FILF—(MeV LLT)A 4 v BEIC X 28 E R B HE ST
WBP0 2 b OME TIXMEREE O R STy
L0, BEAEOKTIX ST, &I 7T, BEEERK
FOMHEBREOR EOmM G214 4B hvkET 5 2
EEWIC, B MeV OF R AF -V arAF Uk
UHMWPE FEARICHS U, EEERERERBR AT - 7o Iz
THET 5,

2. EBRAE

2.1 BERBLVAF U BHEH
UHMWPE (/A € Z—®EXI300W : =& + r— ¢« TAxT
=7 v TSR X, TR 350 F~450 FO LD
T, B 30mm, EE 3mm OV A XIZEENT Lz, T
L 72 iE, 4000 % D SiC AFEMIC X 0 HFEE L

¥ ST AT
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Key words: UHMWPE, Ion irradiation, Tribology, Hardness, Diamond like carbon.
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BAEIZT RV ¥ —% 1.5MeV KT 3.0MeV, MRH &%
0.5x10"~1x10" ions/em> DEfETIT o7, A A 1% Si*' % A
Wiz, T, AREEFHEEE A LTV S Cs-Sputter FUE A
A ARIZEB W T, SilTHEERBENRZ VW IEE TH D Z & &,
YV a— I N EARMEIE LTBRICHV O TND Z
L7 BRI LT,

Si A A2 1.5MeV £7213 3.0MeV CTEEL FEHR Y =F
VI SND LEORAEES ARV Ialb—rvarTn
77 ASRIMIZ LV EHE L7ofER, #ZE4 2.6um, 4.1um
Tholz,

2.2 EEEFEHRER

BRI, R—L - F T ¢ 27 Bk (TRIBOMETER®:
CSEM ##) 2LV 1To7z, REBRIER 6mm O7 /LI A
— )LV EAFER L, BEEE A% 20mm, [Efi5HE 2 5 1 [E#5(62.8
mm/sec), HLUATITHEE 1ON O&HEFT, EXH, EEER
ECHEET-o 7, REBRDIE, 1 BB TEEDZHEL,
R=YF Ty Ba—F~MRIE LT, BRI, 20 R
Btk DFEFBR OWE R 2 L —F —BEMssIc L v lE L, #
DR LA A R, RIS OREM & g LTz,

2.3 BWIHEER

fiff < BB AR M S FRBREE  (ENT1100: ELIONIX #H4)
WZEVITo7e, JEFIZ=AES 1 vE K (Berkovich) E£7
ZHEMAL, 10 sec CRAMEIZET D2 LiALHES THIE L
77

FRET RS 5x10™ jons/em® BA LoD Hidk TiZ, AMHEMN
24mNQ.5gh L LD & EITEEM G RN HAE UIEMICHE S
BFRIETE 20 o772, BHOFEA LA 4.9mN(0.5ghH K%
U 9.8mN(1.0gf) DA fafaf & CTHIE L7,

Tf B — ZEALRRIR > &, WA S R OMEA Y v VR % K
Wiz, 7P, BEERIZBWTHMETS SEL, FHHEE
HH L,

2.4 REDH

A F U RE B OB OGS FRTHEDAIL2RA AV EE
IHFSIMS)EEE IZ LV T Lz, HRITHITT U a2 Sk
UKFEMH)E L, —RA A FE: CsT, —RNIEEE : 14.5kV,
AYWTREI © B2 30um DSAE TRIE A1T - 77,

A A& RE % OB R REE L, BRITHELT ~ T
HEBIZ X DR L7,

3. HBRPLUBE

31 EEEFRHH

X 2(a)iZ 1.5MeV, (b)iZ 3.0MeV DOIIET R /L F—IZ LY
R4 0.5%x10"~1x10%ions/em® D4tk THRE L 7= Htk o
FEBRLRH & BERIEREORBR TH D, BN DR WEER A,
B (%, 1.5MeV, 3.0MeV I |ZEEBEELREAHEM L 7=,
5x10"jons/em® PA b % BRES B L 7= 4R C, D I3RS K OIET
DFRH BT,
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4. S LA FUBHEHEORG

®: 1.5MeV (Load: 4.9mN), O: 1.5MeV (Load: 9.8mN),

H: 3.0MeV (Load: 4.9mN), [J:3.0MeV (Load: 9.8mN)



1.5MeV Ti%, EEEEIREE 200m L THREH LD B R&EL
RRol=Ms, ZRAF— 3.0MeV OFiE, 1.5MeV DR &
D HIREBEE LR T2 Z EBHAL TR o7,

31T 20 7 [ElEEHE O EEEER O Wi & REHEOR 2R
T, e EERENT A (BRI RIS R TH D,

1.5MeV D EHUTRBE £ 510" jons/em? LT TIE, 13T 1
L0 RIBH O L OBEERETEN T2, LDL,
1x10"ions/cm?® D et TEEFEWTIRIAE EL AN 8 BN LT,

3.0MeV DA, FRHFEA 1x10" ions/cm? UL T CEEEEMT
EREEE 2SR5 2%, 1x10 jons/em® DEAET 1.5MeV & A
2K 8 B LTz,
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A New Automatic Evaporation System for Fallout Measurement

Masaaki Saito™,

Norio Kato™*

A continuous evaporation system was developed. Sample water was continuously supplied to rotary evaporator with a tube

pump. The tube pump was controlled by a water level sensor placed in a sample flask. A condenser was turned upside down, and

droplets of water were continuously removed by an aspirator. The merits of the system are as follows,: (1) labor saving, with

continuous day and night unmanned operation, (2) no generation of water vapor in a room, (3) very safe, with only 60°C heating

temperature, (4) 20L of sample water per day can be evaporated.

F—O—F . HEERESR, KW, BT, BRETHUEE

Keywords: Automatic evaporator, Rain, Fallout, Environmental radioactivity
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Fabrication of Glass Biochips Using Molding Method

Tomonori Sasaki®, Masaharu Takahashi™*,

Jyun-ichi Uegaki**** , Toshihiko Tanaka"""", Tomokazu Maeno S

Ryutaro Maeda™ *,

Keizou Nishihara®**,  Yashufumi Takashima™ **,

sk ok ok

Zhen Yang

stk sk ok

We report a pattern generation method on a glass wafer using a hot embossing technique. Microstructures were formed on

Borofloat®, a low fluorescent glass wafer, using a glassy carbon mold. A multi-channel pattern of 70 um lines and 400 um spaces

were generated on a glassy carbon plate with a size of 20 mm x 20 mm x 0.5 mm, using a laser machine. Both the wafer and the

mold were heated to 655°C, and the embossing was carried out by pressing at 2 MPa under vacuum of 0.07 Pa. This state was

maintained for 20 min, and then the embossed piece cooled down to 200°C naturally in the vacuum chamber at atmospheric

pressure. The patterns on the mold were transferred neatly to the glass. One fabrication cycle is about 1.5 hours. This method shows
great potential to fabricate bio-MEMS devices efficiently at very low cost. The main is to fabricate the devices for highly sensitive

fluorescent detection applications, which is very difficult to achieve using plastic substrates. Assembly of chip devices made with

this glass has been demonstrated.
X—T—F: ATV ME vA7fLEF v
Keywords: molding method, bio-MEMS
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Development of Hip Protector that Decreases Hip Fractures in Falls of Elderly Persons
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Method to Prevent Yellowing of Fabrics Due to Products from Reaction of the Antioxidant(BHT)
with Nitrogen Oxides
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Processes of Adding Metallic Particles to Fiber Materials by Printing
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Development of Camera Used for Checking in Drainage Manhole
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Development of Strength-Training Machines for Elderly and Disabled Persons
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Evaluation of the Nonspecific Adsorption Effects of Using Fluorescent Proteins
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Development of a Measuring System of Luminous Quantities of LEDs
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INEOm ETRSRhoT,

3.3 tEYMESDORE

L&MW S DBEEASLY MVIT, tHFE, BRFE, I UHEICE
K3 5 R Y —2 N8N, BEHT—H L7,
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{LEWE OILFEMTHREREZER LITRT, Kk e LHEH
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&, B#, I UvRRUEHERF? 1o FRICEENLHLE
WMTHDH T ENHERSNI,

#1 ALEYEOTRLSIRER (B EE%)

7vi# R ORK IUR BiH KK RFE ER

SHTE 3.77 6.94 16.22 2553 6.88 1.49 29.11 3.12
HiHiE 3.87 7.23 16.29 2587 6.54 1.44 29.38 2.86

{bEH S DK va~ N 77 7 (BH# : UV225nm, ODS
BT A, BEREE : 7 h=MU A K) ORRENOEH
SNT-HEET 995% LI B2 o7, BfESICL Y, SR
{EBEMBELNTZ LR T2,

F72, {LAE® 51X, SciFinder O TAME CTHHRILED
ThHZ ENHALE,

4. FEO

2P UERT =) > 3 & 2B Y UL ALR
=NV 4 ERRTIAMEI PR ORISSESZ LT K
v, AfE~e U RORMERFERLEWE 268 T 52
EBRTE R, ZoBEWIX, B a7 Ui B B orE
EOMEMERICHER22bEm EE 2 B D, SciFinder T
HTEMB LI L ZABBRLIALEDIHRILEH TH -
co BUE, BaFEHBEL T D (B9 2006-083377), 414,
B v 7 i BB AT E G U CEMP ML BREE L
TW FETH D,

(CFER% 18 4F 10 A 24 H3AF, FERK 18 4F 12 A 4 HFEFAT)

X 7

(1) &FEHAE, LBEE, LEAE, =FZ0, REE: 570
EIE B E ISR S E B4, p.44 (2003)
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Hydrocarboxylation of SBS Triblock Copolymer

Kenichi Shimizu*,
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SBS (R AFL =RV T7HTZ—FRIAFL R
Ty 7 EAER) TR Y AF LU NEHE L TG
HEFRL, R T2 NHIRTT LD EZ R
AT T A hv—"TH D, SBS OFE /) ~v—HEFIE{REFL
EE, RIVAFLUAHLENEE S 2 TICRY 72
TP N RF VNIRRT E L, BARIE N6
TERERBAMEEZ D, 23 OWK L THKIZEM L7200 H
LWESFHER S5,

RV THE T HEEIZANVERE LT B 0120,
FHICFEET D B\ ISR NV E AT 5 08
DD, ZH LEISICE, —Bkk®E (CO) LK (H,0)
DEFEETTHL AT YU 4 () (PACL) 27 v I —54FTF
T & UTHW A 1EO2 % 5, Narayanan 5132 0 J5ikE
ERV T CHEA LEHO “EFESICAOAR: UL
AT 22 LTI LTNE®, LALZRA S, Gong
OREDTFEOR) THE P NZEA LAY )=V, Tk
MAZE VAR E B S S CTHEET A Z LaRkAlzt 2
5, BRI AR Z D INVREI L LR Y 74
VI U EHBETERVERELTNBEY,

Fex L, ZoJEE SBS (AL, RGSM L BRIk
PRELT D2 LI LR Y RF LA ELE S
2PN, WY T EZ DT DI HIVRF VNS
AR E EEET D Z LIRS LD THET D,

2. RBHE

COxENRTYV T LT hZ7E Rue 77 (THF)30ml HiZ
PdCl,, #EALHA(I) (CuCly), 35%HEHE (HCl) B L OVH,0 %
A L, SBS (Kraton D 1155) O 5%THF V&R % 10ml A%
72t%, BBFE (0) 2TV T LERL~YITRT 4 v T A
=T =T <ITA L TRIEZIT> 7o, Bt LI ER G
bR VIR L, FTERBINISH, TRIR & &80 6mol/l
WRKIEREMZ, IR ET N7 Ra 7 Z UICEii L

MR =T
WA OREROHENHE T 27 b

Hiroshi Ueno™,
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DENEEHE 2 BT o721, THF 2R IE TG
EEIE R, ZORISERPICOWT T — U =48RS
BT FEFT-IR) AT R L L ORI B(NMR) A~ 7 K
NBEEAT o T2,

F£1. DIVRF LGS

%2 |THF|SBS| CO [W0[ 0, |PdCl,[cCuCi, [HoI[ R

(mb | (g) |(ml/min)| (ml) | (ml/min)| (g) (@ |(mh] (°c)
No.1 | 40 [ 05 15 1 15 0.13 0.26 1 30
No.2 | 40 [ 05 15 1 15 0.13 0.26 1 17
No.3 | 40 [ 05 15 1 15 0.13 026 [02] 30
No.4 | 40 | 05 15 1 15 0.014 [ 0.028 | 1 30
No5 | 40 | 05 15 1 0 0.13 0 1 30
No6 | 40 | 05 15 0 15 0.13 | 0.26 1 30
No.7 | 40 | 05 15 0.5 15 0.13 0.26 1 30
No8 | 40 | 0.2 15 1 15 0.13 0.26 1 30

3. HERLEZE

Narayanan 5<°Gong LR R Y 7 X T DA VRF LAk

VB LIRSS EEE 1 DO Nol DL 5 R bDTH D, =
DA T 16 BRI SS S 72 & SBS @ 'H-NMR A2~
MBI IR LT, W& ZLET 25 &, 6.5~7. 5ppm DX
VEVEOTa NS KD VTSI R, b~
6ppm DAL 7 4 DT h AT KBV T FND IR
e ZOZ NG, NI ATV UHITIT LR ELLE S
2T, KIGET 2 VO ZEEEG~OM IS L > T
WwWaEEILND,

a)

ppm g & A
b) H h

ppm A ' ' ' L A

1. 'H-NMR A< kL
a) :SBS, b) : AR,
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No.1 DIFE & bl U TARRMIAT L BIT R0 o T, Ez,
PACL, 2MBIE L TA LU S Pd #EEL L, flfEe U CHEBRSH
LB EREZ LTS CuCly & 0, ZIIZ R0 I25E12iE
BISIEDHLZ 57z,

No.6 L No.7 DRIES

Z LV BN AR O

400
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4. FOGKED H0 IRINEIZ £ D FT-1IR AT ML D ZEE
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4. FEH
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(CFRE 18 4 10 A 24 HEAF, Rk 18 48 11 A 24 HEFAT)

X R
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(1) H. Alper, J. B. Woell, B. Despeyroux and D. J. H. Smith: “The
Regiospecific Palladium Catalysed Hydrocarboxylation of
Alkenes under Mild Conditions”, J. Chem. Soc., chem. Commun,
p-1270 (1980)

P. Narayanan, B. Kaye and D. J. Cole-Hamilton: “Polycarboxylic
Acids via Catalytic Hydrocarboxylation of Polybutadienes”, J.
Mater. Chem., Vol.3, No.1, p.19 (1993)

L. Gong, R. P. Wool, A. D. Friend and K. Goranov: “Synthesis
and Characterization of High Molecular weight Carboxyl Ted
Polybutadiene”, J. Polym. Sci. Part A: Polym. Chem., Vol.37,
p-3129 (1999)
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Trial Manufacturing of Soil Revisions Derived from Peat

—Indoor Pot Cultivation test —

Makoto Yamamoto™, Fumiko Kugai®, Takehisa Akiyama™ *

F—0— ko ERR, HRWEM, Ry MR

Keywords: Peat, Soil revision, Pot cultivation
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I, [BEMHICHEEBES N2 VIRELZBE LTZENTO/N
MR L OTEEEE OR o MR % i L7,

2. EEEAFE

bHREEHORRIC, AR LFREFCS T 7 MEES,
MK GRS L OB T BUS 21TV, ZkookisE(t (7
Mb) LddgEiR (8 ZERLE, ERE T
JFUBHEL IR I 1%ALE (MREEEIS) LB RBKMICHE
WEM%Z 0~5%E AL, EHBLIUOAHICEREL TEoR
AR LT,

BRI 1200ml, S—3 F 274 ~ (ELZET M)
500ml, /X—F A b (FHEEERR) 500ml, MEWEH (B
— A e —2 VA V) 22ml (FiEL 1%05E) &
A LERAELESEZ, NAE 200ml ORY =FL oy —7
—ICANEEERNIZE o X — 3B OHE-V DR
WENERRICK 1T O LS ICHREL, MAEBLOEEZD
By (W hrozx) 10 BEFEELEZ, kB, MEDE
MiIZEFRIFEEZEORETH D, BT FEL 1549 A 19
HXYESE 10 H20 BET31 A, LBITEL16FE 1 H
30 HEVFE4S3 A 30 HET60 HRIOAEFR, RIER, H
FHoERE NHEE) BIOEs (hE) 2HEL-,

WL V—T
Y2 EEKRASH

®1. BNERTOR MEEE

40

0 7 14 20 28 31
# & B & @)

——EBEERE (C) -—=—ZPENERE (C) —2—ZPBRLARE (C)

2. KR

WHLSN 1 B 1E, KEK 10ml DKL 21T -7, HEHERE
£V 31 HEMOENEERIVREERIEOE(LEZX 2 1R
L7,



3. HMRRUEBE

IIMAERBLUBEZDES

AR ZOEEE OB R OBMIEIFRIT, MEVE
M L OERBAM OB G S 7z T CIE T3 26 m A
Rondz (1), Zhud, FHEFEELTLEROKS &M
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B L OBERBKM OEE S T3/ MASE S L OEEE
DEERICETHZMDT, BN, BAZHOTHIROH
LT ENTRENT,

K3, BB X 2 EEME O (FExHE)

T L AR A NS S BRREE TS L MR BFE
LEZOND, £72. IRELY bEFOMMOWETES D IR - -
BRI OF RS D, BIRICAT YRR iR B =% B | %
ST, EROH 1.00 | 1.00 | 1.00 | 1.00
= MEMEH 0%EE | 070 | 0.84 | 1.86 | 0.77
R BB SRIEFHEORIL (%) B meEmIi 1%8E | 125|305 | — | 097
1a7E INRF [ipF-2 K HEMEH 3%mE | — (28] — [140
M \memEs swie — | 355 - 2.13
RIS A 5 |2 5 z =
TERRMH
& EMEM 0%E&E | 100 | 80 50 100 iaTE INRAEE TS
ﬁ WMEMEM 1%ERE 60 80 70 40 REEE | BN | B | BR | B
XK WEMEH 3%ES — 80 — 70 HBIER E|lgEkg |E| & |8 |&
Hmeman swma | - |80 | - [ 7 BREFE oJoo[x[x[O[O] x
hEHES O|O0|0|0O|O0O|O|0O |0
—J, M mERE () F X O MR, 4 iy b & O|0|0[0]0|O0 OO
WEHM oA BECRIBIZEMM L. (82, #3), FHlofa
TR LTIRI% EORATREWHEEZ L7265 LTV, 4. FLH

Flo, WEPEZIIAL TIIMAEWEM 3% LEE L7av
ERRDPBNT IR, WThOBELEEL D THR
DI OIIETIIAGZORENZ L2, EHITHRT
REWVHMEZ R LTz,

#F2. BLEIC & oM EEE RO (FHXHE)

lEfE IMNAZE [ip=3-2
BRI

+ iRk B E |5 E | %
HRDOH 1.00 | 1.00 | 1.00 | 1.00
= WMEMBEM 0%ES | 081 | 1.01 | 1.67 | 0.86
% MR 1%ES | 281 [2268] — | 059
K BEMEH 3%EE — |23.38 - 1.92
M \memai swRe — 3796 -— 9.17

32 BAHELESNHBEOLE

BNFEE & BTHRO TS Lz EVE ETo RS
EHE LIZEREZR 4 IR L2, WTFho S ERE K
M, "=IFa2 T4 FBIUO—=F 1 MNIEAOIEHELTEIZ,
WG (SR 0~5%D8%4) #FE L-RE+ET
bB, O, BEIEHFRTIL 80%L EDBA (FHilR S DR
RERZER L FSE) , M EERE (NER) BLOMHETIE
HEXHEDS 1.2 PLEZ R LEGEH o nREmeE Raed b7
WEL# L7m, REEFERDMIETOTHY, HMAEMEH
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Effects of Antifungal Paints and Radiation of Fungicides

Iwao Miyazaki*

F—T— R: BinONgE,
Keywords: Antifungal paints, Radiation
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X, FMEOMEE - ZERENREOHEZBAL LT,
FEHERNOANC X DENREO~ORELZERE L,

2. EREAE

2. 1 {ERALEBHUH
BEHIRINS L, BEBSIEEOS LB ORIZRE LT,

KIBARBEDOAEIELT, O/ FTF A — L @F T—1Qd-UE
F D 3FEEB RN OHFIEL TO/ T 7mmAZEL L ) — )L
(PCMX)®A NV T ==V T = ) — W (OPP)®F 7R & — )b
(TBZ) D~ AIZ VLI ISR AF L(BCM)D 4 FED 3+
7THEEEELT,

2. 2 ERLEZEH

ENBEBIEICAOONDL O TRER 5 D RARDLLUTFICR
76 FEEL,

LUV Z U RBRE— IR EE 2.7 L2 WG AR 3.7 7Y
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Recovery of Bacterial Endotoxin from Medical Devices

Kazunari Hosobuchi®, Akira Goto™ *,
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