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Development of Image Processing System for Equipment Prevention
of Loosened Knots from Softwood Veneer.

Hiroyuki TAKAHASHI, Toshinori HONMA,Toshimasa IIJIMA,
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In softwood veneer production, conifer softwood veneer i1s becoming mainstream from broadleaf tree
softwood veneer. However, as for the conifer, there are a lot of loosened knots at drying process in

comparison with a broadleaf tree.

In this study, we developed an image processing system to measure the position and the size of
knots in conjunction with a equipment preventing loosened knots from softwood veneer, and evaluated

the feasibility.

KEY-WORDS : Equipment Preventing loosened Knots from Softwood Veneer, Image Processing System
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Development of Assistant Machine for Blood Drawing of Salmon

Tatsumi TADA, Shinichi SUZUKI,
Kohji TSUJI*, Hiroshi NOMATA**, Kohji EBITANI***
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Abstract

Immediate killing or blood drawing are beginning to be held in Hokkaido to increase domestic
demand of Hokkaido salmon by improve salmon quality. In this study we made efforts to develop
blood drawing equipment that works safely and efficiently in a limited space on board. We developed
the device for inducing and fixing of fish adaptable to differences in size of fish with the weight of the
roller pendulum. And we also established the technology of electric paralysis that prevents the
rampage of the fish in the operation machine by weak current through the fish body. Finally we
developed a simple structured blood drawing machine to perform accurate blood drawing and
confirmed the performance of that by on-board test.

KEY-WORDS : salmon, drawing blood machine, electric paralysis
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Development of Low-Cost HIL. Simulator using Free Software
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Takafumi URAIKE, Tatsumi TADA

HENHOMZE « FHEORENL A H b o =7 208 TlE, 70— 2BFICE T 2HILS (Hardware In
the Loop Simulation) &EFEHEN 2 FEOFIERD S, KT« PO BK SN TV DS, TEZEICZA S
b o= ZAEDSHED —IKPESE ] B E S O I ST R RERHILS v 2 7 4 KB AR E L ¢, HPC
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Abstract

In an advanced mechatronics field for the car, aircraft and space-robotics etc., the use of HILS
(Hardware In the Loop Simulation) advances in the Model-based development. And the efficiency of the
design and development have been improved. In this study, Low-Cost HIL-simulator (Real-Time
simulator) that can be used to develop the general machinery was developed with combination of
hardware and free software such as general-purpose PC, I/O boards, real-time OS and math system.
And the technique of conversion from the mechanism-model which was designed by 3D-CAD to the
simulation-model was developed. To verify the functionality of the developed HIL-simulator, the
control simulation of robotic manipulator and the design of inverted pendulum were performed. It was
found to be effective for study of control algorithm and adjustment of control parameters.

KEY-WORDS : Mechatronics, Model-based Development, Real-Time simulator, Hardware In the Loop
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(b) BESATSVICLBZRBELEHDHRE

Modelica class [edited] s
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Function definition in Modelica
Here is a skeleton of the functions which you should edit

Modelica class |
model RLC

parameter Real L=0.16;

parameter Real R=240.0; }
parameter Real C=0.0002;

B

Real V_a;

Real V_b;

Real V_c;

Real i_V; IR %
Real i_R; =
Real i_L:

Real i_C;

equation

V_a =iftime >= 1 then 1.0 else 0.0;
L*der(i_L) = (V_a - V_b);
R R=V_b-V_c;

LC C*der(V_c);
RIY A-bomAe
iR-ic=0 FIEmwZOER]
end RLC: ICHE o IEF T
Line: 24 | Cok1 Find:
[ OK I [ Cancel ]
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Posture and Vibration Control of Agricultural Machinery

Yohsuke NAKANISHI, Takafumi URAIKE, Shinichi SUZUKI,
Yukinori KOBAYASHI*, Yohei HOSHINO*, Takanori EMARU*

W o8&

I, AETEAEEELZ S 2 HWNT, 2oV cREORBBRE/LNEATED, BIEEOIF(LEX
BUFUTHONT W\ S, EEEIIEERZSHETTI® 5 T & TIEESENN L4 57, ZOKIE, BENELN,
IRENDE L < 125, FRCEEHAERICB O CREARMAEE T — 2 PR VY, High @ aimoMiciEy &
220 TT - EFAHRICKRELSIRET 5, 7, BERICBOTIETHEENPRESBI L ->TEH =7
FITxtd B PIBRKTIDRE L 13 5 1o O BIR S ROIREIDM L K 120, RS2 —EICT 5 2 EARHEIZE 5,
AT, BRI O R L2 —EICHE L, REIZERT 2 700 O BRI BREI B £ CIRE) 2 5=
T 222D T 7 7 4 7T HIEBEHN ICEIT 2 F0ICH D Ml A, EREREC & IR ICE L o TS 4 %,

F—0— F EIEN, KE), B, CAE, FM4FIvsviar—vay

Abstract

In Japan, especially in Hokkaido, productive large-scale farming is needed to keep a competitive
power in market of domestic farm products against the low-cost farm products from foreign countries.
To run the large-scaled farm, high working efficiency is needed to agricultural machinery. One of the
way to make agricultural machinery work-efficient 1s to drive them faster than ever. But, vibration
and postural instability is getting up, in proportion to the velocity of the vehicle. In this paper,
deflective vibration control of the arm of boom sprayer and development of the mechanism to keep the
arms of boom sprayer horizontal are shown. Measuring deflective vibration by acceleration sensors
and using optimal regulator, deflective vibration of the arm can be kept down effectively. And
designing the mechanism using CAE dynamics simulation in advance, development of the mechanism
of posture control of the arms can be gone ahead smoothly. And also in this paper, the new method
to analyze the vibration of seed planter, which takes account of the viscoelasticity of the soil, i1s
shown. Using this method, the mechanism to keep down the vibration of the seed planter is able to be
designed.

KEY-WORDS : Motion Analysis, Vibration, Control, CAE, Dynamic Simulation
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K TICEOLE TE S n T —sicowT, T
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5, 4k, KT7(b), (c) &b, 7—20HRAEED
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rated torque Ta 1.91|Nm
rated speed Na 2000{rpm
reduction ratio i 400
efficiency of gears |7 0.5
output torque Tbh=1n iTa 382|Nm
output speed Nb =Na /i 5[rpm

(a) CAE simulation (SolidWorks)
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75y FEMKLTT — 20 EETEBEELRRL, 7T —
LMERA D —EM AR L GG, 25y FAREiELTE -
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KK & OFRHE) KIS 57 — AMERATH 5,
HKICHT 27— o ERAE O E L, 0251 AR L
&, 0Z&flEEE L) chlf s vo 2515H L, 7—2a0
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L7 B, Ve A oty FENMEEFOGHIIED R
JE L, 4T — o EEIRICERE Lo iRf £ v ORETH
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K31 fERH 2 ~ 4 B O R A B 9 km THI100m AT T
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3. BERBEERIEN

K12 FEEITE7 —LIERE
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(a)angel of inclination of the arm and the vehicle
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| arm (integration of gyro sensor) |
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b) output of potentiometer
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WXL CHREICHREET 22 ENTE S, ZDHE, PotiEo
HEHIE A —Cl KRBT 1) S TT — 208
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L7,
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3.1 TEHEMHETIRERR
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), vim/s] 3#E, kKIN/m] (diFREE, c[Ns/m]
SR T H 5o —H, AWIERTIE, 4IRF CcoMPIEA



ZIELIIEFRIEE TV EIRE T 5,
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e, BEREME LICERROB 0 %2, THISHL T
HICEEICY ALY =T RAIA4 V=T > THE NS+
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LIREE T VRN Th/NATEEM L 7R AR T, Rl
B PR DI & - 728D, fitlhia LIENITh %,
K& b, #Evoigt® FMIC LT, 4RE TOMBIEEE
& L IR IR R & F VI CEAME A L 0 Bl TcE T

60
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Development of Distinction Process of CCA Treated Wood from House Demolition
using Laser Induced Breakdown Spectroscopy method Part II

Touru TAKAHASHI, Keiichi TOMITA, Motoomi WAKASUGI

I

VW=7 v — 7 5y otk (LUFLIBSH#EE 37 5) Z#HWCCA (7 v 4, B IUO0EHR) WH
KM OHIBI T ABIF T 2 729, LIBSHIEICH U 2 el B 52 0E L, EHUEHE O 72 IBIEER 217 0,
B0 = — IR A 7B 5T W TRET U fco BTN & » CCAERER R 2 ERIL, 7 o4, B
FUOOEDOWMEETV, 7o s Eflldkme/keE T, 0£I3200mg/kex T, IEMHEICHIETE 2T N0 -
Too I5IT, XA VA, A2V B EMEOECHATEICKEWEELRITI MW E, £, IEEORA
ENOEEAZ T IS OIEHESIENR TE 5 T EAMEEL 72, SHF 72137 0 L1EIT & 2 Fali B 3 L O3]
ZEEPEL, EHE (7o, fHE5EE D 200~3600meg/kg) DEATH, BEBROHBTXE I E0509h -
foo Fio, KT AN—FEAROIEE TOEBRICAERTRETH 0, FEAROHBINTE 2 AR LIz, &
51T, MHBENE/N G EZHOKRLIBSEE T, 7o aBXUHONENSHETH B T &5, CCANE
Kb OHBNTHAL U 72258 o aighy, N Lo RTEErE % R L 7,

F—7—F LIBSE, BiEAl (CCA) MLEEAM, @EEFEM, LR~ b

Abstract

It 1s necessary to distinguish the CCA treated wood from building debris, in order to recycle as safe
woody biomass. The emission spectrum of Chromium , Copper and Arsenic are detected through
analysis of the CCA standard wood, by using the LIBS (Laser Breakdown Spectroscopy) method. The
content determination limits of Chromium, Copper were about 10mg/kg, which are sufficient value to
distinguish CCA treated woods. And, the analysis result by using the LIBS was not affected by wood
species and soil dirty. Result of analyzing building debris from dismantling site, LIBS method under
the best conditions were able to distinguish in high accuracy. It has been understood to be able to
measure chrome and copper similarly even with the LIBS installation that uses the optical fiber.

KEY-WORDS : Laser Induced Breakdown Spectroscopy, CCA Treated Wood, House Demolition,
Emission spectrum
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(LRSS EE L 3D, EEREMAEANOEENEE > TV
5o L L, BEREMICEIAENEE2EE LTV A5CCARL
FERMENRA LTV RN H O, HEFLERIH F DA
LTV oNBIRTH 5, CCAMITARM IZBBERICH
EHREFEL, BRI b EENEESL L0 05
FEOHBIEDBIFR DB METH b, BHEMH ST 5HBIC
X R, ik 2 BEEB XUMIEHEIh TV B
TRAMRL, FRER « AESKETH B T &, i - KR
WS DM S 3 ES T &, & SITHBIFBRE ARV C &5
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LIBSE (FATMIRMEE L T, SUAK, kS X O o ks
D OMER S E TORHEEHRE ) TV A L THAEET
% 5 !-),ll),lDO

WS T ST R D BUG A HTICE L T 5 LIBS
% W CCCAMEBEARM % ShE R I HIRI © & 2 2808 O Mg
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B LVOZOFHIER <7 b VAR L, B RaEs5E
S, FonhickEe v, FEREZRE L s R
X ANHER EMEETH -2 T &, IEMEICEETE
5 EARMR LI, 51T, LIBSEHEOESM (L—v -
IR, L= =T, L= — RS K CURAERERT)
DB LA - foo AT, KIrROER FRME, BfEIC
K BB, REOHRIC X IFESF IOV TRET L, ik
W& BHBNEIT - iR I oW T 9 5,

2. RBAE

2.1 EEAHOERS LUERY

B v AR YL, RERS X O60% O BAKRE 1 Lic
EARL, F1LIORTEEOCCAERFE (IHJIS K1554
CCARR#EMARRZE 15484 2% L 7, 60°CT48F R
PEL7oNA ZFE, XM v, o<y BLUOL <y (30X
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TURREIR L, 7 v s, WBLUOOZROEFENENLS
CCAREHERURI 2SI L 7o, 1RSI L Ao REHER R D 7 & 4,
B LVOHOEFRAMET 220, BECHSATY
foBHEER RS FBM o HARBMER (IHJAS) o RAFNLHE
FRH D TEBETHE U Tl 21T - 12,

Y O RABI B X OTPRILERfE T 13, TEEOEN
DR T4 2 7o, B TONBIEEE L, LiEE
NHREUR A ERL L, TN cBURhc B 10 2 IR 2R L 7o
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I e iRE L, R L TR L, E7c, HBIERR I (8
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HEFER AR
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SRRHL X LISVAGL =57
(f=200mm) DIVA (LA 83 BKRIEL—F—)

REGRAATILSS—

Pop it
ICCDH&H 88
— . L—Y—RLoX
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2.3 LIBSiEIC & 2 RBEMDRE

LIBSELIC & 2 ol AR ET B 70w, KoLK OER
FieB 0 2EE TIRES X CBEAHEN, &S50 &ifEic X
LER MRRME, B X ORI K ETT - /2o LIBSHEE,
MES I L BEENRRNET VT & oW, HEAERES0,1008
& U200mmEES L v RIT K B FNTRE & HAEE OBIR A
BETL, vy XOEGELEK - 7,

2.4 FR|EEE

LIBS T & 0 EEE O FIBERER 217 - 7o HIBIERER (& 2
o4 (425.4nm, 359.3nm), i (324.8nm) BLUOVFH (235.0
nm) 2oV TITL, ERHMES L CEMHEEIC > W TN,
B cRrAROmETTRE S RFHAZER L TWE I ENZ VI
W, LIBSEOMIER AR & L, FEalE & R <l E
L7zo BARMNIZ, FEREOLIBSHIE L, EEEEFEM LI G
WHbAE Nk 2 T 0 T ORBETHIE L 72o 100X100
X 300~500mm & L < %90 % 90 X 300~500mm D Lkl (F
) ZRESIcHEE, vy -HEAEGDbE S0, WMED
EHEDAAEE S RV v v FITEDFEEL, RIEL o,

3. MREBILUEZR

3.1 fERELI.CCARERAMDOETREE

FRHEGUR D JREEETRAE 13, AR L 7 CCARRHEE i D IIX
w2 O Lo, BINE KRB OLEE % O HE N O
RKDIco "ARF, XAVH, W2 IVvBLUOFFTYDH
Bt o %HZbE X, T2 h0.31, 051, 0.548 KX T0.34T
b1, ZTIUPEOEREIINE 7630, 790, 5003 L T650kg/m?
LRI -TWVWE, TD®w, EEOCCAMBIAM EELE
SRIEIC L ZIRAEEEN D 5 LHEESI NS, CCARRUERE D
WX o EH L oS BE o oS HRER 21T, 2
o 2 OFRE EFENEDRIR AN 2 1TRT, T =Y RV
B o cREREL, 7 o4 1 £58,000~9,500, i §I3500~
4000mg/kg, V% : #12500~3000mg/kg& i LA LR LT
HBEN, NI73VORITHRAERE, N OB
DETH 7o h 7=V OFERBINE S, BfEodhT, &
KL, KFHERKbEW Y, 2- 1THTHIOW L AT -
IERETREENPBINTE B L s it EFEZ 5N 5, B
i, PliallRic X o B ICd - 7T - eSS EH S50 U
BEEL TV B, KIERTIIAERBINED VA X F D
Sk O EHESRI A ERL L 1o icw EEZ S b, K205
7 o AIEIC B T B SO EM & EEORERIEE, 3
THBARE 09I ETh b, &SiHEics T 251RMDIuR
R RIFERME IS W S D3 b - fo IHTASEEIT £ b (R
Akt 2113, Mid 20808 H B, LT OFREE
TRELEOGHREETEMAMHT 2 L& L,
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HICHBASZ 21cn EEZ NG, AN EVISAR,
HETFRIO N 2B 75 X< bl, Ny 2759 v FEGD,
S/B (HWICHEOFAE Ny 7 75 9 v F ORIHEE)
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TES, IERESHIBIEEEHNE LTV By, IS
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N4 EREMERACBEOL—V-RissoIne
FILRE DR

3.3 LIBSEICLZRTHRDNDEETIRIE L KE

LIBSEIC 81 2 &oc#% (UERE) OFE R FRME & &
EFRIITRLI, ERTHEE 75 v 2 3% 10~20[EHIE
L& 2D/N5y F &R O CCAREHEGURL O Il E# 5 h
DRI L 7o ¥ IS CCABMERRL 0 & & & FOLaE o
BIfR S U 7o MIEREE10secD E& FIRMEL 5 7 v 4,
i I B me/ ke TRERFETH 248, OFEEFVITNOME
HEE DT L, MEme/keE TLMIEMICHETEB W
Mo tee TG, BEORVWORDOMTENESENE
M i3EL, WY » Bl IC L B SR N OB 221 0
WEIRENE 200nmiltdd) 12k 2b0EEZ 515, LIBS
MTE O IR GUERRD oM kv, S
TN L 7o FE50HEME] 5 secd & & NERAE (3 10seciT HhX,
2~6REDMEERL, 10 i EEED L0 bE< -
TWb, ThE, FEMEDO T Y+ (BOEKLUEE) o
BIC K BIcHEZEZ LN D,

3.6IHTEE L < FLibd %28, EEOCCAMHEAM D 7 v 4
B X OO RAKEE (340~60mg/ kg2 & Mg IR WG E&
bbb, BemEEZ 5 ENTERRIZ10sechBETH %
TEBDD ot F1, EEOCCAMIEAM ORIEKOES
HE340mg/kgfEEThH B A2 EL D E, DERNETE
EREIHBIT X V0T E500 - T,

&3 LIBSEICETZRATRROERTIRME & RE

E 2 TR (mg/ke) | BXEE (counts)

Bl — | 7 B I BFFE
e 10(sec) | 5(sec) | 10(sec) | 5(sec)

Cr 359.3nm 17 54 12 8

Cr 425.4nm 6 35 24 14

Cu 324.8nm 6 16 16 8

Cu 327.4nm 8 12 10 6

As 228.8nm 200 4

As 235.0nm 400 4

* E & TR :mg/ke
* BEEE  1mg/kgdh =Y DA ML

3.4 BHEEOAELR

TEBLL 7o & BHE © CCARBHER R E Fl W CTLIBSHEIc B 1 5
TEE MR &R A E 412, SBED 7 o a B 4EX
51T, £» o, OFROERE FRMIEE O/BTES M Eme/
kgt @<, ORMETIFIEMIHRTER0 T &% FHER
Lico B LU o & DER NRIEE <A Y 77 HMh O BHE &
DbEV, 2~ 3fEoiERE MREOZIC X 2 HBERAEE S E D
IS W EEZ B, B TOCCAREMERE 2~ 1 #i
FhoGbE s Eicky, BEOZEEZTTICHBIRRETH
%o BUTRT REFED 7 o £ G 557 5 & 5 IHERIIREL
BT NTD0.79ULTH Y, IEMEICHIETE S I ENnh -1,

I & 2 (MEROMWZ) 0ZEEd 505, JLiciil
Licl B, CCAEREREAZKEOBEVIKEHCEbE S T
Lk, HHIAFETH 5,



x4 FHEBEOEETRMES L CHEBRE

BitE | EETIE | HHEZRHK
As RARF 400 0.77
235.0nm | RAYH 440 0.84
Hh5Y 160 0.90
rR=<Y 770 0.85
Cu RARE 7 0.97
324.8nm | RAYAH 65 0.78
Hh5<Y 11 0.86
NSV 25 0.83
Cr RARFE 6 0.97
425 4nm | RAYH 18 0.94
Hh <y 6 0.79
rE<Y 8 0.92

* EE TR :mg/ke
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b HEEOIDLSHELELRELOBR

3.5 LIBSRIERDOHBEL S K ULEFNHMOAIE

X 6 1 LIBSHPEIC 381 2 EHN GES L 0K 712360nm
£ D T HEHE N CCAREME B O R & & o Fle 2 <7 b v
AIRT . LIBSEEIC & % HIERRE 1E ¢ 200~300 £ m & FEH 1T
hEWiew, JEBES IR, VBl b RiETE 3
FEz2ET 20, ORI E 2MEMBD /NS Y FPKE
(182 EFZZ N5, HERR10secDEty, AR ORI
ERESFH500umTH Y, ESFHOHTHAAFEL D,
EKIENOREEZBINTE 5, MIT/R LRI & 5 %8
Kz 7 oo b, AEYHI, THcEGEhTwa8ko
E— 7 pis 0, EiofEs & bice— 7 @mEMNNE
> THY, FICCAREARMfIcEENS /) n LD —
7 RBBRENRKEL L ->TVBE I ENSD B, CCAELER K
24125 ) — (30g+3E/100mL) 1<iRE L TER L 2+
B CCARHER R D s iR 2 R 5 IR, o
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3.6 EHEERHBIRER

FIBIER I L /e CCARVERAR M (&, ML 75 & NI
FREFATIG» SR L, SHIEHHEE S © B AR
(HJAS) O RIFAVEEEH O E BT HE U Tl &fT - 72,
FEAR OB R B KO EEAE 6 BL UK 8 1TRd, Falk
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AL, LIBSHITEIC & &\ Fnhps o35k U 7o 2R % A
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Development of Recycling and Evaluation Method for the Steels
suffered High Temperature Corrosion

Hidenori TAKAHASHI, Koji ITABASHI and Atsuya TOBA
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Abstract

It is well known that the grate bar made of heat resistant cast steel (SCH2) was severely damaged
due to the high temperature corrosion during exposure time in the actual grate-type waste incinerator,
and most of them were discarded after a certain period of time. In this study, recycling of grate bar
was conducted by casting technologies that had accumulated in the Hokkaido Industrial Research
Institute for a long time. The residual corrosion products such as oxide, chloride and sulfide in the
recycled heat resistant cast steel were investigated by means of quadrupole mass spectrometer (QMA)

KEY-WORDS : grate bar, scrap, recycle, mass spectrometer

1. IIL®IC

THBENT Z v b DR CKIET) O &9 @i L WS
BRI N CA SN 28R (R 13, Sl E
PEE EDewic s o o=y rVIEEDEMBESTTHEES

BIZEAELTLE DY, InSEBEARBSICEEORERIC
»irh 6§ —ERIBMEHERICA « BRI S TO 700,
FHAH (V1 20) TERETEMNERIARZV, LrL,
SRR D332 1 o RIS B OTERE A G 9 2 Tk, fFicE &
Boy (B3R, 3R, Wis) O EEMEHN9 2 Fik00E
VENTOREWT EMS, IhE TREAERLZ2BZISAINmE
DIENVZ Y 5 FHELTHV SN, Lo S Ee:MmiEHc
HEEhTROVEDL -,

ZIT, AWFETIR, ChECiEREINTELEEER
BZT M OBEAM, $8bb VA s vERALEDT

B, HAGWEEE O CTEE RO 7 2 A2 RIE LT
EARSEEOFEEHET S 05, ENBLUEACD
IhFclBhotcitc BTk s &2/ ELTYL
b, THITHAT, TEABENEED» SHENEREE2EG LT
W B IAMR « SREET A IS LT, JuoAHI0MiE o & o sk b
BlELTo) 4 7 viEdlsi,

2. RBAE

2.1 BERZALICLDZRFERERR
INFTOWET, TAHHEHT Z v~ TEBICEIEMER
SNEE (ERER) LoXkIEFoXRmIrE R, KEREN
B BT EERWE Lz, TR THBREEN 212 & 0 ikt
Flin» SRRBELC 2D TH D, Lich->T, KKETODY
YA 7 VICFETIRRIBE 2 (KRG 2080 d 25, £ T,

Y Q2N BRI S (v — PRI

Y SRR AT e BB O SRS L) A 7 VI EEORTE



ALARETAS O WA TSRS No310

FBR i EIIRGER & o kKB F2Eir (SRERER) <
BIREL, TOEET s v 2EROTHEEZMIE L, Ch
IZ &0 RENERSE &R, 2 b (CO») L CTIEBAERICK
HaEn s Lk 2 IRBRRER AR A 7o IR D
feicEFREMT 2L, vay S 27es (Cr) @
EDL D BBIIEE LT VAL THEGEER NS5 &
EZONDLIDIT, INHOBFTOVTORT 1T - 7o
FEhricld, IhE coLEETRARHEZTT > o EKA
BT (M ESEHJIS SCH2E) %7z, Table 1 1T 245
HISCH2 D ERHE) 15 411K % 7R 970 SCH2 I3 il i £ 1k % =
270icCr (70 L4) GHREZBUHRETTEDILT =5
1 ROMMESEMTH 5, KIEF—ERIFH0keTH D, <
NAE N OAMERRIH L 72, Fig. 1 ICiAfRR O BIZ RS,
$91600°C DIREEISE L 7212107 5 v 7 RIRINIC & 0 A5 %0
WKERELTWS 25 7 &2 D BrE, TS Lotk
B (p30x50) ZWRLITHHAA L,

Table1 SCH2MD{bZEHERK

C Si Mn P S Ni Cr Fe
SCH2 029 | 093 | 085 | 003 | 0.01 0.82 | 259 | Bal

RFEE DK, T 70D BPURICITERAER ZIAS 21T - 7o,
TIPSR ST OB TR SRRk D Sk TH B, IRFRDOIR
XAAITE, RO T VI FA X R T v (BIRY v s —
I VvR) FRHOVI, TN, #oa TRENCT VI =Y &%
-7 4 v/ L CEERMaEER LSS boTh 5, BR
BEEG 13 2 e BEEICEY 5 ) » b vBXT10Y v LD 2
IKEETIT - 120 BEER X IAA DT 2 Fig 21087, B
RO E R, BEEANCHERE L7 ar v ) arBX
UCTNi=9sizzhzh2dg (E&ED0.1%) L7, M
% OESE, HERGRIICFEL TV 25 7210 KR
&, WIS Ui, RSO %Fig. 3 1IIRT . &8k
REEDORE Tt (v boyy 7)) 2ROV

Fig. 1 KIEFDIER Fig. 2 RAENOBEREAHL

Fig. 3 WRIEHE

2.2 HRAWEB [FSEVR] LLB7INI=ILhER
HZDSH

AT I320094E12 AT 7 2 reiE [ 75 = 2] %20

ITHEER T TEA Lz, TOEEIT IV =9 A68B L UHY)

BSNS54 AR OME, L EN: « ERTHT]

HECTh b, TNETIET IV =9 AThD H 2R HER OHIE

/O NTIZ D WTHINEREAIT > 720 Fig. 4 ICEENEZ R,

Fig.4 HZHBWEE [T ETR] S

HAGHEEE (75~ 2] &, &BhicEgad sy 2h
HZEpoER FTHitian s, Whw 2 FEbEEEE RV T
W5, HEE, MEREESIE (QMS) B8 L mz
FEIC K 20 E, WA INEG 2BEXUFD 2 25 SRR
SNTW S, $10gD A R ikt & BEHInEAE 1c A T3
BENICHKE LT, TOINEQREI LcrEHXoELF 2R
B a2 B L <, RET 24 A EZQMSTER « E&5Y
WrAiT - 700 158, EEMTITR, KEBLOEHRLZKES
2 &G B HRAIEFEET O 2, JIEIZ600°CTITV6053 M
DORFERFRTE Utc, @, @EMEHEHEEREETdTER
HADREEEERILT 5 EEbNTED, Nk TO4HER
LHIB T BMENP S, KETIVI =9 464 (Fhk560~6607C)
TIRIH0CE TORETH AZNT 5 2 L &2MERL TV 5,
KERRTIIESE S DT, TV =9 AGETEL NS
J7ESS RN S ATHED & 2 M4 3 NE b B,

3. RBRIERLEER

3.1 BERZALICLDTHREERR

WERIR AH I X B HRBEA LicoWT, KE (O B
UV ay (S) oZ{LEFig. 5 ITmRd, Kz 2\
FEEFEREZRL B, 1RIHOAMAEHEEEZ L ) v b v/
HELTED, ThUBEEI0Y v bv/5E LT—HEORM
Z220MELTHROERLIT-> 2, T, v 2AOHE (&
fil) HE L L, WEBIREMN1600CER 5 &£ 2mD J v %
THRRKTLNEE LA LB VIO TH S,

ClEME R ZIAHIT & - TR T 2 HWIC D 575, HBHH
KK FLTORWESEDYH 5, BBERZIAHICK ZRFRBEE
IR, SRS SR B 0 28U TR & U C TEERICTfr L 72



TFHETHLELD, KFNLEL->EHRNE LT, BERX
ABWOEB OB O DOFENRS -1 EEZ ON 5,
RN 2 < 9756 L LOE L CREKEA FIRE & #EE T
&5, —4, SUIMEZAABHUTIL U TREMSKE L TV 2
CEDDbD D, TOMRLD, CBRUSIRBHRRZIALIC
F 0 BEERES REE S A B,

o B wEs
b = @ isweEE

El?—ﬁ%ﬂ[llﬁiﬁz
Fig.5 MRERZAHICEBCHLUSIBERIL

Etkic, 7 o4 (Cr) BXUTE (S) 0Z{LAFig. 61
R o CridfEHEI EIAAIC L » THIEICEM L TW5, Cr
FEFHN P EW o, BEPRZEOUET 5L H
Cr& BB L T LY A2 BAerIcZak L 7o 8 & L T
PR LI EHEETE 20—, SIRERL TV 528, 2
TOMBIRFEFEL O, HELERA?H 5 & IFEVEV,
SIKBALCTEATRBAEKSTL D B7DiT, HRillkd 54 245y
Wr &P oG s T dH %,

EIRkiC, =v &Y (Mn) BLU=v 70 (NI) OZfL%E
Fig. T12/R" 96 MnidCr& [ABICIRFAMR XA AT K - THIHE
ERE L TW3, MnbCrd &6 & BV OCHE L DT
BEOCREMER TS 2 EHEES NS, —/, NildCrvMn
FEMHET IRV, I{S2ICEERL TV 5,

W snEE
Gr @ smeEB

B wEs
® mezEE

20 I I

D
Fig.6 BEZREWEAHAICLBCrELUSEEZEIL

0 L 1

1 2
BRI EE

3 o

1 2
BRANDEH

BEANEH
Fig.7 EARREIAAHICLBZMnELUNIRER(L

ALHRETAS AR FERAE TSRS No310

)y (P) BLUTLVI=w 4 (AD) OZ{L%EFig. 8 1R,
PR L TV 2 HEED 510555, ¢ oM R AT
15 O TUIREIS R D 5 & I3 E VW, BRRIR XAAICED
STRIE—ELVZ S, AlRERTN TN TR > cFH) &
WoTBY, BERZAHICED LI IRIFEDLE &R
nosEnEH o5, AUEERINCEIL TR, 520k
BTV TI=F 4 vV 7ENTBY, TOF v AMNEGHITEA
FRL727odIT, fEEE LT TV S PEEEASEAIN L 72 ATREMEDS S ),

nos

P B ems B wes

»r ® :szEE ® wweEE
E\EDDE =
o |

Al
oot -
1] 1 L 0 1 L
1 2 3 1 2 3
=z kS B R N EIEL

Fig.8 MERRMEZAHKICLBPELVAIRERIL

3.2 HMEMEPEFHROST

ARO & 512, KRR TREREEEZ T SEMEE )
FA 7 VT BB, BB (0), HFE (CD BLUmE (3
D& S BIFERANIPESNILANEE LT EnLES5hico0
T, ARG E VI L0FELEE W TOFHE A A 72,

INETIET IV =29 AZOVWTEGH ARSI EITO,
BB AT 120 BEELTT IV =9 2L H 20T
fEH A Table 2 IT/RF o MEIXHA0°CT 1 hriT- 70, T D3
BT L 2003, BEEE200FE TO N 2 OEN « R
75 T EARBME LT, ERMERIIARE (0 0AkI
L9 HEE (g) THLZIENTEX2000TH 5, KRB
T, SRR G BESCH2) 1> LW THEI L TWwW 5 2
BIZ, TV =9 ATOSFIEDSEMEIA b [ER I
TR ARED & 5 AW L,

FERITIESUSA30 R 7 v L 22 Wic, K&H900°C<T 6
BRI (L L, T A600°CTH RS ETT - 720 SLEIIBERE:
TR REEMITIES 2 C &l Th 5, M2
SCH2 D FAf IR (2800~900°C L Wb TV b, SHIFH
HREELTcbEaE 7 2 0NESEEL 0 ET 2 HiY
bEDTHITZIT- 720

Table2 HRHBHH (ZIVZ =D LESR)

HEW | ArE mol g cc 8/100gAl | cc/100gAl
2 H2 1.09E-06 | 2.172E-06 | 2433E-02 | 3.410E-05 | 0.382
18 H20 | 5.20E-06 | 9.365E-05 | 1.165E-01 | 1.470E-03 | 1.830
19 F 7.49E-08 | 1.424E-06 | 1.678E-03 | 2.235E-05 | 0.026
28 CO/N2 | 1.93E-06 | 5404E-05 | 4.323E-02 | 8.483E-04 | 0.679
32 02 | 0.00E+00 | 0.000E+00 | 0.000E+00 | 0.000E+00 | 0.000
36 HCl | 3.65E-08 | 1.316E-06 | 8.187E-04 | 2.065E-05 | 0.013
44 CO2 | 8.98E-07 | 3.949E-05 | 2011E-02 | 6.200E-04 | 0.316
46 NO2 | 1.25E-08 | 5.732E-07 | 2.791E-04 | 8.998E-06 | 0.004
64 S02 | 1.77E-09 | 1.130E-07 | 3.954E-05 | 1.774E-06 | 0.001

CxHy | 2.69E-07 | 1.742E-04 | 6.021E-03 | 2.735E-03 | 0.095
Total | 9.51E-06 | 3.670E-04 | 2.130E-01 | 5.761E-03 | 3.345




ALARETAS O WA TSRS No310

Table3 HZXH#HH (SUS430R 5 L ZHH)

s A1 BRI

H2 1.14E-06|H2 0
H20 9.16E-05|H20 0
F(H20) 1.44E-06|F(H20) 0
CO(N2)  2.34E-05|CO(N2) 0
02 1.32E-05(02 0
HCI O|HCI 0
COo2 2.67E-05|C0O2 0
NO2 3.58E-07[NO2 0
S02 0|S02 0
CxHy 9.65E-06|CxHy 1.54E-08
Total 0.000168|Total 1.54E-08

Table 3 IZ P ER(L % 1T - 72SUS430 2 7 ~ L Z# D 43 #r
ERERT, Ihi b EEREEL TN E b 5600CTH
HZSDAIREIS C &b %, Fic, [ U THAER
otk 23B3LAERHEINTVEYL, Tl &
3, —[FHOMETEEA ZADREFLEEZME L & &R
LTHD, HEEREELITTS H20Masaiens 2 & 25
FTWa, D End, 7V =9 agehh 295
B, SEMENC B TE 5 &AM SN,

Table 4 HZAHHER (TESEHMSCH2)

AREE #2100 BEZEuRiAA (2100

H2 5.94E-05|H2 5.84E-06
02 6.83E-05|C2 6.83E-06
HeClI 2.65E-04|HCI 0
coz ojcoz 0
NOZ 3.41 E-06|NO2 341 E-07
802 4.72E-04|S02 0
CxHy 0.001 66749 |CxHy 2.19E-08
Total 2.56E-03|Total 1.31E-05

LFitoFEEMCT, BEEO Y ¥4 7 v Lic kKT (i
AGEISCHL) ORHRIK XAAHIR TORAKS (Cl (5%
BLUS (WinD)) OEHEOAMAETIN/, HirkES % Table 4
IZRd e AN OCT 3% RTIIHCIE LT 2o
WT, BALDICHRREREAAICE > THRESATWE T &%
RLTW5, £/, S (Wi# FRTESO& LTHKE) ©-o
WTHERRICHRRERZIAAITE > THRESN TV S,

PDibo &ns, @ETOREERSEEONE 3 X OFHD
HEELTH RS EBITE 2 &AL 7o,

COWEHFEEESRBEESZ S 10KEFD ) 4 7 Vo
S B9 B 2o iid, DI OIEE IS W TRl MET 2
WETH D,

1) FoEEIRE B & OIERR o PeE

2) WEICH 1 > TOBBI O ATLERSME (DhF, (REFEREE

s L) offr

3) JIRE O FELE O GG

1) AT — 5 OfBES X OEEOFEIEETT I,

SHrRoBEMCoVTE, ERbicH T TREME2 H GE
W1, @4 14D & oLEFEAIE L TV %,

4. ¥

jll]

AT, CNFETIEESATEEBEAZZ T
WM ORI, $Tmbb YA 2 VERL, T RONEE %
W TR HR D A 2 % H5E L T R 01T %
HE LT, BoNERELTOL I ICEHTE %,

O BHERZAZICLZAEETHRERICBVT, KE O,
KRS T RETH o

@ BHEWRZAHICEDY, vVav (8D, vas (Cr),
v vHy (Mn) B8LUO=v 7L (ND) BEOEETLH
SIREET S 5,

@ T =Y LAGLONTCEANER L 7o 20 TR,
PSRN BT X 5,

@ VHFA 7 UMD 2R S, RS O
# (CD) BXURRE (S) 1250V T, BRREZAAICEK -
TRESNTVS T EMR ST > 12,

51 FASCHR

(1) SfEoil, SRR, WSHEFA— M SEHik, EECK
[ 2085 8 SCH13 D BEB AR 12 6 2 S il i 2258
)| Mk EBREE, Vol.47, No.12, 777-782 (1998)

(2) EfETeil, R, WEHEF—, M EEAK, REECR
BHME, Pkt e TREYRE Ncks )
5 it ZAEHISCH 13 D Sl I Er bk | APRF & BRI, Vol.48,
No.9, 583-588 (1999)

(8) EfETLlE, BRI, WEHFS—, MK FAK, REECK
(i AR SISCH2 D BESEVIBEANNA 1T 36 1 5 i it I3 b
MkL & BREE, Vol.49, No.7, 426-430 (2000)

(4) Hidenori Takahashi, Yasuki Miyakoshi, Syuichi
Kamota, Shigenari Hayashi, and Toshio Narita:
[ The Intergranular Corrosion Mechanism of Fe-
26Cr-13N1 Heat Resistant Cast Steel in Waste
Incineration Environment ] Materials at High
Temperature. Vol18, 393-399 (2001)

(6) EETLLE, R, WEHEF—, Mk FERK, REECR
FEE TN w22 (= v N2 W AN /= M 5 =
[Fe-Cr-CABRMALFECrRALYIO 3 EICBE S 2 LB
L OFHA D | Mk EEREE, Vol.50, No.10, 472-
476 (2001)



ALHRETAS AW TR TSRS No310

IRIRERBEIC B0 B VEE MR

e R, ATH KW, REORA, SR 3
LE (1] I L {1 = N

Evaluation of Dexterity in a Low-Temperature Environment

Yasuhiro NAKAJIMA, Daisuke MAEDA, Kohki KUWANO, Satoshi YOSHINARI,
Takanori CHIKE*, Takahumi MAEDA*, Shintaro YOKOYAMA*

w &

RilBREE Mk 0 21T, (EEEOREPLTIROMENC L DIEEMEMAE T L, I RPEAFKEFEL P
TV, TOLDBIEEEETE, RMBHEREFBRICE DIEEEZH L, 2O X P L AZERET 2 &0
RKHo5NB, T I TAPIETE, KRR McB T B ERIEZKE, R, =7 a2 -7 K= Nick 0k
L7co b CIKRESNIENIT T AOHERE BLE L TEF L AFICEHIEITV, TR SRR, FhEfLs
DBIRZEMNT Lo & 5IT, HERE OIRE « Rz R U 7B o FEm#E 25t L e, = of5R, &
RRATINE & O FEZEMHR T 2 009 5 & & b, filkRes o ISR RIS > W TE MIFIDHERE s vt

F—0— 8RN, THEENE R, RN, R, §iEAL

Abstract

Working in low temperature environment causes workability to be decreased because the workers’
body and fingers are chilled. The low workability often be cause of an error and lead to a serious
accident. An effective warming way to keep the workability and to decrease the stress is needed. This
study describes to esitmate and to analyze the workabilty in a low temperature environmet with body
temperature, electromyography (EMG), and the Perdue pegboard finger dexterity test. Seven subjects
were in a room cooled at the 5°C temperature and were measured on summer and winter. And the
relationship between the finger dexterity, the body temperature and the EMG were analyzed. Moreover,
the difference of the finger dexterity was measured when subjects’ abdomen and soles were locally
heated. The results is that the local heating has suppressed the finger dexterity decreasing,
additionally has keeped the muscle function and the skin temperature.

KEY-WORDS : workability, finger dexterity, local warming, body temprerature, electromyography
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Development of Plastic Forming Technology of Spheroidal Graphite
Cast Iron using High-functionality Press
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Abstract

The part of castings that require dimensional accuracy like drilling and flange facing is machined.
If the machining can be substituted for the press working, it can be expected to be applied to a wide
industrial field because shortening the processing time and the decrease of the production cost are
attempted. Then, we developed a new mass-production technology by combining casting technology
that mass-produces complex shapes parts at low cost and stamping technology that mass-produces

accurate shapes parts at low cost.

KEY-WORDS : high-functionality press, spheroidal graphite cast iron, plastic forming
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Study on Cooling Performance of Radiant Cooling Panel with Condensation (partll)
—A Test Method of Cooling Performance for Radiant Cooling Panel with Condensation—
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85/ T 2V F — SRR X BRI RS E & L C HARBE TEE
BAVE TR EEISM-0800LV R U A v 7 27 4 — K4 vV R
byl vy SIS T 3OV F — X BT T > 5 4 #Link
ISIS 300 % 7213 H AR FHUE A R &1 Bl EE JSM-6610LA /
JED-2300/DrySD# i 2 Fl W 72 ALFTEREDHEE T (34
KXHREPTEERE & LT 4 2 ®WULTIMA VAR W7, %56
OIS B B ME (ZEHE O— M7 S TIT - oo

A REIA TR O E 1 (3 AR RN SATERK 2 M L 72, 19
SN DREREIT IZ = v H1 b — BRI B 2 W 72,
Z oMo BB THICTHO B VWS D RIFEAIE LTS Ly
7 AN 5 ABAE W,

2.4 REEEMHEORE

Wl s xovin b4 v Vo A&REAEING 286, SERER
L€ 2wt BEHEmMTH S (Indium-tin-oxide) &
(LITITOR®) »izHig & +orictihd 2 mEihnd 5, Lo
L, /% Vid, WNEICEHERZIZ L e oA 5 2
B ORGP RER Enk A E N TE Y, Rk
FEmmRnsnuEdics R+ VIS CRiEICE— VK
SINTLAHE YD, WD A TITOREZTAICE
M t3NETHLEEAOND, DI ED S, B
B EOEWME N L, BHEMEZRHS 2 72D Ok
SAEIT > WTRRET L 72,

AtElY — 70 DA NV EIAYEY F Ay ¥ —IT &
DYIWT L, #EE (400°C~5507C, 6 h) R ouERE (500°C,
1~24h) 2ZE LT, KELTY, i ERIED S
RO Uz 158, 2B X 2 G o Bk 4 b
Ay, HIREF T2 hTHRES 1,

2.5 RHEZHO®KE

AU Z M) 8 F 1w & S o GLERSE 1 600°C, 6 h)
L7c BHEL Y — 7 0 O/ % VA& 7L 3+ BIFLER TR <M
L, SEM/EDSIC & WITOMAMR L 1z, TD—H% 7 IV
3 F B SR TR I EXREIC & D AR 0 2 E Rl & HE L
7oo RHOMENCE, # 7 2EKES (0. Tmm/E) L b
RO NS O A 5 A RO A2 & B ITOM A & E 15\
RN TEBAREMENH B & o, HEkLED 2SUS
BIEFHB 2 0.6mmT/HM L, & el 2R el L
120 TDHBL, HBEE£2.0g9 > 100mLEHHIC & D,
zhEhic K, EE (15 512mol/L), HEE (658X
13mol/L), Wik (18X 9Imol/L), 7 v E=7/K%Z20mL
mA, 32U, kEHMEDem, RE D HEE200rpm,
Wil T 1 hizths+, 5 HARHKL10mm Tt Ui 2 50mL
ART7T5RATERK, ICP-AESICEDA v VY A%ER
Ui B8, F/KUEZIRE 595 EFa L KRN E LR
EMRZALT 2BNHBH D, £iz, EHINEL 58 EEEL
bk oy, 12hEREick 2B E Lic, 51T, F/KUEE
OFRENCBIL T, W% A 5 2 FEASEM/EDS THI%d %
EE BT, o {KFBEBEFIC X 0 ERNRER 1 vV L %ICP-
AESIZEOERL, G951 v VY LORBEENE L 1,
51z, 6mol/LIEEEE AV, 2L E 1 hAho24h %
TELEE, FERICERBRRZTY, mHERIOST 2R
OBz >\ CTHET L 72,

2.6 EEYEXEM DR

i Lic A v o £ Z2IKBRALY & Uil d 2 #at %
fTotce THbL, CHEY — 7o, ¥ % LAE500°C,
6 hcihel, PR E140.82g% BEIERE300mL TR & 5
I 5 em, fR& D HEE200rpm TR S, SFEAEMKIIOMmM
T Uik #500mL A 27 5 2 3 TERL, HHKEEE
Bty B, T ONETOIRBER S S 3 V50 HEE
T 270, IR DGR ¥ * V% S o LKEIBREFIC LD
BRAFELA v V9 L%2ICP-AESIC L D ER L, BHHERAE
B L, CORMBEZOMLEYD, 7vE=TKEIFK
@it bV v aZzinAz, FrEDpHIC Lic, £, HHEA
TEAL110mm TiHgE L, #8122 A T500mLIC ER %
ICP-AESIC & O BHLREZER L T, ONNHEE &M
WITE N 5 EIUHRIEED O BIER AR L 1,

2.7 B4 LELTDEIX

R RIIGEASR T o LI HDKIR(LA >~ ¥ 9 £ %550°CT 6 h
REHE LIRALY i L, SEM/EDSIC & b filpk % i#ER2, XRD
Kk EENBMEMENE L, 58, XRDHE ik
DMED 125, BEFR VS =1 ORI B E AV, £
DOtk I, B L OO R ICEFER, ICP-AESIC
FOERLT, MEEEIHMEL 7,



3. MRBIUER

3.1 REERMGORE

B 1 IR O % VD BE AR, 450°CLLT DAL
HREBEOISA R, SROVICH ST BEAE PR
EDHNoREd, 2O N 5 ZERSEEYIC X DEE L
TW3, 500°CT 6 h DI ETIIHEEYI 0B b L Twv
3, %72, S50°CTREBIOBALIE T RERICE D H
I 2 IAL LETES R S Ntce F 7, 500°C THLERRRE
EEZIETAH, 3hTRKIDATHTH >, £, 6h
P ETE RIS HETTL TR, 75 20EFEEE
AERONE ot DI LOMEHEREMEIZ X b 2E 2 5
L, ITORE AT S 5 7o o O ML 45 13 500°C |
6 h Wi ThH 5 T EDh -7,

RIE

450°C6h
=

%

| R
500°C1 Zm
e

500°C3h

T

550°CHh g
#

1 REER DB/ XRIV

3.2 BRHEEHO®KE

X 2 1T 2 VIRBEMI OSEMIR 27k, Tk b, #
5 ZAFERITHRFEVITOENE S NTHE D, {FHEFEBXMIC
SRESH TV 2 HIVERIR OGS bR TE 5, ITOmIE
JEEICHES, o 2o (WD wlrRonimn
Lo, A4 vV AR R FITOHABREH S5 2 &
MAFRTH BT EMERTE I, Fto, FERRITMHH Lk
¥ R OVIRBEYI O XRFIC & 2 e mil (BILmmE) %%
LISRT, Tk, BIbA v oy 2 Gk S 2 VD H 5 R
EWAETTIZ0I%LU N TH D, BEESENT E2500 -
726

X 3 Ic BRI TOEBICH T B4 v Uy L2 HaEREE
RE2RT, KT K 5 12h iZHILEE ORI IZSEM/EDS
L DITOEMS AL Bta N W E 2R L, & 51T,
EHEBO A5 2B, BRORROERICLD A VY
AR EALEF LTV GREHE02%) & bifRT
S, COMOA Y Yy AEARE (RIREEICEETL T
In:52.7Tmg/1) %100% & L CRZHIETORMELEFRE L 72
InLy, tllE, HEBRBIUOT VY E=TKTIEA VYT LR
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R AR

ZBKU 188um

2 REROERSNARIOEERNEFEMETE

R1 RERORR/NRIOFEESHEHK

ToH %
Si0, 66

Na,O 13

CaO 10

CO, 5.0
MgO 3.6
ALO; 1.9
K,O 0.95
SO, 0.20
Fe,O3  0.12
In,O5  0.06
TiO, 0. 05
Cl 0. 04
P,0; 0.02
SrO 0.01
ZrO,  <0.01
MnO  <0. 01
Rb,O  <0.01

100

TAKIZhE T & B

{22y R

80[ (52, Tmg/L)
21005 L%

60 =

R (%)

—O0— MR
—— i
—h— Tl
—— 7T

(1 hiRES)
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BHENEWT ERNh -1, Tkt L, HfEid 6 mol/L
VbTida vyoapigiiain, 12mol/LTE9%L EoR
HRBF NI, A v Yy ARG b REEE b IR+
AEmWc b b o, FEAEBRBETLDR, HiF
K5 TH %4 S WMAMDIEIBRLIAN OB I ZEFR Lic< v &
» 5o, ITOb[FRROEHRFEEZG L TV 2AHEENE L Sh
%o —F, HERIZ, HEBLUOWBEEOL+ VRERIED,
HA 4+ itk a8k 12 G L THD, 1 v YU Lld
~NFF 7 oo ke L CAMPRESNTORAIDEEZ L
N5, G RIHTH %,

iz, X412 6 mol/LIGHEA H W TIRIHER 2L b & & 72
RS R R T, COMREED, 6 mol/LIERDOEA IR
THBRHITIE 6 hBETH DT EBNh -7, TNO D
Eno, BEMOEWVIEKZT ZHFE LT ViRERE
B0 B A4 2 2EE A AIHEDS O (AT 2484 T %, 6 mol/L
TISWIRRE AL & 15 2 DIRALKFE S 2 DFEFRESIA Sh
B15E, EEEOMEINMIE S S5 » b TIEEE T 2 b0 EERES
BEAZE LT T o 2% T2 EMWARETDH %,

100 3
EARIZhRHICE D

80 Ay Lzt

- (FRFES2. Tmg/1L)

S Z100% &35

B

=

m

Em

20

] ] |
9 12 15 18
ALEREER] (h)

K4 AvII9LRERICNTIEHERMOSZE
(6 mol/LIEEER )

3.3 LEYEMXEM DR

FERIT A L 72N Ok A 2R 2 IR T, OO A v Y
2 LA OIRHHIF99.2% T, T OEMEHSME (140.82g : 300mL)
KBV THERWREPERIN TS I &N -1, &
7o, RIEDA v Yo s TFOWIBIIEETH D, —i%il
BITOMEY &E—H LTV b, D7 =756 bITOMMTE
BT LTOWE T EDURIEEN S,

X517 v & =T /KEHWTIT - 2RI O pH & [1]
VR E DBAGR A TRT 4 v Y ald, pHE B TEIYER
MWN% %A 50, pHS I ETRAMITIKTI T 5 2 &5
Mot 3T90F, pH T AN TRENEERDE < 1Z13100% 72723,
pH8 DL ETd4 v vy & LREIBRICENER S I T 5,

L LIsh3 s, thififhickig{bs b ) o 220 TpHI.0&
LIGAEA v Vo 2 DMIHEIZ9.9% & 75 - 7o F 72, fib
OHIFTLFEE, FOHENPH T TL0% LB &S T
LES &M oten, EH%FPTNVAY, 7TvAa )+
T, BELRBROIFNOpHT & EIRIZ0% LN &L,
AN S N FKERILA ¥ AIBITIRA LIS WS &0 -
Too TNUTHL, DAL, pHB ~pH T TIIAH AL
BATZZEDBNDM -1, pHS UL ETREICHE» S &
ZoNBHEEICK Y, WIS 5 0 AL O
[ blnl->Th D, BIENIT LN -1,

K2 BEARIDODFEONIIREROEK

JUSR mg/L
In 144
B 77
Na 15
7n 14
Sn 12. 6
Cu 5.0
Co 2.2
p 2.3
Si 1.5
S 0.9
Mg 0. 50
Ni 0. 49
Ba 0.28
Fe 0.094
Mn 0.012
100
8o %Ea
S &
560 = o
=
240 |~
=
20
05 6 7 8 9

pH
Kb RBELEDLEEINIZXTT pHDEE
A vV LABLUTTEARSEEYP L L THIoNTED,

BT VA VHETIEERL, BEINREEEZ SN sDITHL,
TVvE=TKICKLAPMITE, Wyous ) HIcEsinwT &
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5 B EIE A E W & TR S NS Hs, EBICdpHAS § 12 %3 BonfEEbs v Uy ADHER
FEoggu 7 vh )T EBERDSHES N TV S, T DR, —= m
B LI cig W iER 2 hRId 2 o1, hRIgOR Ina o1 -
W 3T 5mol /LA A 2l TIREDOZ VT v & =7 P%S 20
TELTWB, SOk, 4v U9 ATy VKO R S&; 60

T THBERAESN TV S LHEESNEY, vV . '

LET VEZT OIERICEIT 2REP IS E DIThATY é?g gﬁé
BN EDORHIE AN TS 2, £H, 4 v Vo LETFE ﬁg; 60%
TV E = TIKIC K BIEBENNEE 32 E CBE AR LA T & )
"o, KEELA vy & ET T ORBEEETEEh -, l\?;% 8 gig

—F5, KEEALF b)Y L X ARICE, RIRIE LT sé dom
7 ¥ &= 7RI L TLTH 505, SRiEH O 7w Rk ’ '
RO pH T ¥ ko — LhSKEET, pHASEAD 4 X3 CuO - 0.034
CESICHERLTLESBOSB Y, Eh, 56Nkl CoO 0015
ITiEF b U AR E L TIRAY B ATREMEDS SV 2 & MgO 0. 011

o, EEOTHETREHRHELLEEZ SN, 34) 0. 008

NiO 0. 002

3.4 E{bA VU LELTOER

X 6 PRk (pH T ALER) Kt L 7o MLERIL A~ o o 10000

LDBHZ, F3I1x oMK (ICP-AESIC L 2 ERME, & 0 0: Ing0q
LR %254, Thkb, BILA Y VY L1361%THD, 2000 - P: InP0,
ERAHIRD AT FTOFMYBIEEALEETAEL

TEMGDI o e Fhe, K TR IS kgL~ Y /gawo-

7 LDXRDF v+ — b &b, REEYICE TRy ORI v Y &

Y LHIEDED D ABA v Uy AENED b, £ 1000

SRR L 7S % V1435 TH D, pH T TILRY &
HERE LTS S MR A ~ ¥ 9 A O BRBAE <V 15 2000 b=

IS B EH9109me & 75 0, EET 130045 I

BT ENTER, |

SO OREHERS SRS AL, IS X LD 5 OHIER 1020 30 40 50 60 70

A - 20 (deg)
bt v oy AR B2 52K 8 IcE &EHTRT,

K7 HonfclEba v oI LA0XEEFTH

FRIAL IR &/ AL

500°C,6h

12mol/LIER, 1h
Ef-lX6mol/LIEEE, 6h

T UEZTIKTpHE~7

SFEA(FLE7um)

550°C, 6h

X6 H‘BonfHHE b1 oA

521 3| o AN

X8 HArvIHLEIRTOEZR
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4. £&oH
FERBIHAIA TN TV B SRV S, b, BRI,

TCEYEE, RO RMIRAITS S &icky, ML v Yy

LORIY T v & 2 OEFAE HI)E L CERERGT 21T - 7o,

PIF oRIRE 7,

(1) HEh s 2EROEFEEE>D, MEEE-— VLT
WAL, BERE AR B oicid, 5007,
6 h DIRBENIRETH 5 T EDBND - 12,

(2) BER DHE A S v DR HALEIC (MR, iR, 7€
=7KTRELA vy apiRBEShigwoiTk L
6 mol /LM Tl 6 h ALEE, JERE Tl 1 h TR
VO LERIRTIRETH 5 T EMh - T2,

(3) EERIR LA vV a3 T vE=TIKICEDPHE ~T
129 % STk D EmI E 1, 90% Ll Lo [ sE
SNte F1z, FRAMYITO AL LOBHEHBO TS
Thh, TOMDILHEIZIEEAELBERYITBEALIL WS
ED - 1,

(1) Bonlmits v Yy a3, BEROBER S5 VKL
FEILTI300R5 M s 1, RECHXICERNIIZES L
TSNS T ED5h -1,

6) VILo#ERE D, BERET DR % v S BRI
Vo sk LTOIT 2FEBERIICO 7 o 2 2 HEE L 1,

I

AREAER T U 7B i e 2 ovid,  dbiE R B AE
TG ARG BR A ARG R 7V — T R HE T H 2 i
TEEIRY A 7 VHEESERIC X B4 N b A EERIC X
DN S Nz bDEBED W2 EF Lo, REEBIREIC
13, CoBEBEY LTEH OV LET, £z, AUIETHE
U 7kl v 2 5 &, ICPHEIEEMEERE, XRET
LB B ATKA D BEMIRBA B T c K D B S L E
Lice LTIV L E 9,
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Developement of New Filter Media for Underground Water Decolorization
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F—o—F @R, @b vh v, 3oV NBEY, A, HITRK

1. BL®IC

HFKIiCEENE 73 VEICKZBEZNIEST 5 HEE L
T, KWEERES Y v LRGN, b~ v v AR
LicAM (b= v v A8t MaAM) 1T@Kd 5451k
NHIOGNTHY, FRHLEhTWS, TOAMITE BEAEN
HHRS I, b~ v OREIERIC X - TIRIERR S
5 WVIFIRIIGEREE A A v OB URRR S VA vk 7 3 VE
LIRS 2 EAM A —h =itk iHEsh TV 5,

RS2 7 ¥ T K BERILOMIAET DN, e 1T WL A R
B L CHOUIRRE—ETH Y, 55025 0EKO AR 132
fELsWEEBZoND, L LEARS, M EEFERETT -
TRER, WA KO EENE - e &V mEFDH
510, T ThlR_gb= v H v A AT O CHGELIT SR
(T2 A, [AROFERSE LN, TOTEND,
(b~ v 4 AMIC &k 2 BRI (L, BB Y hvick
BHALARETIZIE 7 3 VEOWERENTE EHEES N 5,

CDAMIT & 2 HEDK O EEEMER HIIS#E A L 72 0IREE
IR, — B A il U T AR A S o i ik
MUY AR 1 HRRERIET 2 TR ED LR L 15 5, IR
o VAN K BB D AIREI B AT H LT
ZO LD BHARERAETH D, S A TH 5,

—75, asov LIS IRIE SRR & 2 W 3R IR SRR A
FVIHERLEER S VA VBEL 3 2 EBHION TV S Y,
FTT, AV NBIUARER L AN (250 N b AR
CoA M) 1Tk BEENIRIC> W TR ATV, gk v 4
v EEELL AN (TRt~ vy« arou (YA
¥ MnCoA#) ZEEL 720 T % OO FEEZ S 5,

4742+ * OFFICE NAKANO
HEY WP
PRER L BB PESEFKIEIR O 72 3D OIS /KRR EL A 0 B

2. ABAE

2.1 TIVEEARDAR

7 3 UIREEAY0.2g% 0. 1mol /LD NaOH % it 20m LI 175 fi#
%, IKTHIOBLIZAIR L Th SANBREE cpH 8 Il 1 L
& L CHERIGO00EE DRk Z157. JORKE7 3 VEHES
OHIT KO BEHRK & L THEBRZETT - 720

2.2 ®BEAE
HACH# SIS FTDR /20002 FH W, IE # £ 455nm
TOH% 37V MEETIT X - 7,

2.3 AMDFEH

MnAMizo0Tld, BRI AESE L LT, Sl
H VAR AL I B W TIE L 7258 5 KL E590.5mm
DEF Iy VIR -5 4« v/ LTHE LI, 2O
EDTROMn A & L 72,

CoAMizoWVTid, K05~ 1 mmodHIbfi% 1 wtd% D
Wb a o r KRWIERICRIE L THB &, T JIKHEELE
7S5 W HEE SR T 1000me / LORIEIEHRRR - + ) v A7 %
A, a-5ov rERey i, RmcHEREFs @Rl 7,

MnCoAMIZ>WTREFD LS L THEIL 7z, thillkMn
AMAES S LICFEH L, Twt%tEb 3o s KRR %
BT LTIEEREK LTI N v b A A v A&Mn AMEENICR S
SR B, RITHiKEH 5 LITHEKL THRESN TV W TN
WA A v EROTR LR, AMAERGICIO L, H#HEEE
FRIRE1000me/LORMIERIE S b ) 7 AR EREITNA
THEEL, 375V VAP E L CMnAMREICH
Fid 2, COBRFEEABEDRST T ETHET 2 390 ML)
OEEWPTENTE S,
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2.4 AHMDOMnE L UCoEIFEDAIE
HEDTIRAMERD, WEREREET T 3 oIk 27
mLcZmg b= v Ay, a,ov LY % EuiEhi L ek —
EREE L, HACH#HBIOEEEEFTDR/2000% A WPAN
I2& D Mn, CoBEETER LI, HIFBRWEAM 1 ebi
DicH SN Y H Yy HBVIRA NNV OmefTERL
726

2.5 AWML ZBEELEHKR

H20mmd Iy /X av AT ACAMERELES
Z2200mm& Lo, A0 ICHIRL 727 3 VIRIAK 2
ILE 2L, AUERBESH20me/LE 5 &5 Rl
WHRERF ~ Y v s 2lRicftd 2EANCARML, SV=10/h
TH 5 LKL T,

2.6 [EERLIC & 3 EEMEKER

O A R0 ICAHR L 72 7 3 v ERAK430mL % 500mL &
Yoy =iy, RIEEERER S b ) v AARE A BRI L T
B S v 7 (1w, A =254nm) ZHEA LB L7, BEST
HIRERED DB NT ) v 7 LT,

3. HBRLEE

3.1 REEREF MUY LFTMOEE

EEEFI20RE D 7 3 v BRI W LI 0 ~50me/L &
155 & RIEHREES Y v AL, BERRICL 0
JEDOEALE TN ER AKX 1 1TR T, RIEHEES b ) v 4
DI L O LR T > TV BH, 1R TR 5 ~10%,
I T H20BEE DK T TH > 720 K 1ITIEFRL TV
WS, bR BT S00me/LIcB W T 530432 TH %, 2
K% T30% DIK T TH - 7o TH 5 DFERD S, IRIAEH
g b ) o LADORINKE G TIREFMO S BIcmE A2 KIFICT
FARMHETERWT EDbh b,

25
20
mE
#10 ==O==Cl=0mg/L
=010
=50
0 L
0 1 2 3 4
@ EefE (h)

1 REFRES Y Y LRMOZE

3.2 [BERbIC & 3 EENEKER

SEORIBS 2 BRIG, 3040 & CHEIAIR AR L TH
& L EREESRIEE (7w I NEUE) 2 HE L7 RN 2 100w
I Fio, K2 IC3MUKICRIBERERF ~ Y v 205 ERIMNL
TEAMRIES U 7R DR SRR O R LI D W T bR T,

REEREF ) v 22N LR 0WES (Cl 0mg/L)
13, BARERS L CObRIZICE(LIR S hin v, eSS
B 5 mg/L, 10mg/L, 20mg/L T3 EENSHEEZE & &
LI -THBY, ThTh, IDHRICI0RE, 135K T,
A0 H%IT 3L, DIBREZEA B ol WINIZB L
TOHUHEREE SR LT, BEETPRSNE -
7S TIEEHE RN IE E A SRR ENE D - 12,

FEAICIRIEIG RS F b U v 2 DA ZEIN USRS L 72
56 b ERHER 3E0 2SR L TV 5, THIERIRIC K
DOHEST B0 THY, OB, BES VHVBRET S E
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Outdoor Weathering Test of Polylactic Acid and Petroleum-based Plastics
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