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Application of Electron Irradiation to Food Containers & Packaging Materials
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Electron beam irradiation products
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Problems caused by microbial contamination and hazard-

ous chemicals have attracted much attention in the food
industry. The number of systems such as hygienic manage-
ment systems and Hazard Analysis Critical Control Point
(HACCP) systems adopted in the manufacturing process
is increasing. As manufacturing process control has
become stricter, stricter control is also required for
microbial control for containers and packaging materials
(from disinfection to sterilization). Since safe and reliable
methods for sterilizing food containers and packaging
materials that leave no residue are required, electron beam
sterilization used for medical equipment has attracted
attention from the food industry. This paper describes an
electron irradiation facility, methods for applying electron
beams to food containers and packaging materials, and
products irradiated with electron beams.
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Electron beam irradiation facility
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Physical Distribution System in Beer Breweries
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Large scale AS/RS (Automated Storage and Retrieval System)
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Asahi Breweries, Ltd. is our most important customer
in the food industry, and our company has delivered
a number of physical distribution systems to Asahi
Breweries. To achieve the delivery of these systems,
we have been required to develop a large-scale AS/RS
(Automated Storage and Retrieval System) technology
and an automatic picking device, and it can be said that
our technologies for physical distribution systems have
grown in line with the growth of SUPER DRY. However,
since beer consumption has stagnated in the beer in-
dustry in recent years, breweries are faced with many
tasks such as the transformation to comprehensive liquor
manufacturers and efforts to conserve the environment.
Our company is also responsible for providing products
that correspond to these tasks, and will have to work on
the development of systems such as an inventory control
system using the RFID and a system for increasing the
truck loading efficiency in the future.
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AS/RS for beer products
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Automatic case picking system
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Physical Distribution System in Food Distribution Center
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The role of a food distribution center is to provide
stable fixed-time and fixed-term delivery by achieving
efficient management and logistics operations of the
center with high accuracy and by maintaining and
controlling the quality of products. In addition, it must
meet vendor requirements to reduce the store operation
cost and reduce the inspection works. The warehouse
management system (WMS) realizes customer-specific
requirements as well as packaged functions such as
inventory control, food quality control and high
shipment accuracy by customizing them. The center
selects and supports optimal items from equipment
such as RF-terminals, digital display devices, picking
carts and sorters. By food categories, there are various
types of distribution centers, including dried food
(DC) distribution centers for processed foods and
beverages, fresh food (TC) centers for daily-delivered
foods and chilled foods with short best-before periods,
as well as frozen-food delivery centers for storing
frozen foods.
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Space-Saving Water Treatment System SUMI-SLUDGE"
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B Flow of SUMI-SLUDGE® water treatment system

HAN— ZHKMIBS 25 L ZAZRTy "

@232TyY VAT L

JUER A
SRR
K J5iAk BOD 500mg/L SS 500mg/L
SR R BOD 20mg/L SS 20mg/L
A X 232590 ® 2572 FEHENR VG e + B ST
A R 5000m’ M 5000m’
#2500 m? #2500 m?
23392+ —" omp TRIBERY  25mp
BEEVURRE 16mp
WA= 2 | 35X50m GHEIIRL) 55X65m (FEMIIRR<)
TGS R Sl E B 72m'/d k&G 215mY/d
(5 3 %) (I 1 %)
bk —% 11t/d Ak —% 11t/d

W1 JFAKSSD50%E, AMSREZF DL L,
W2 KT —FRE, AAEL0% & L7,

go AIRTYINYRF LEMEEMBREOLE
L LR U 7234, BRI Es e & A LR 2 R
25y VO AT A, N— FETOMAMAE N, 612
JESY BRSO & 5 ICRINERIC K AR TR, FH%EICL 3
RIET &V o 220lA e <, BRI OZRE U 7 L83 vl 7
Th b,

33 aXkh

AIAT Yy VOV AT ATRKEBBHESAETH D,
BB AT Y3y MIZTEB I L6, UGG e s
AT LKDIKIZA P TH B,

AIRTy VOV AT L EWETEESTESTE Y 2 T & & R
T5E, BAMOKRESRIFAETHBE2, ZA3IvyrF =0
N BEEENC R TR Th 5. £z, BAEREED &S
VRN A B HIEARETH D, Y=V TR MNET
LAYy F—RBIERIZHMTS B,

4 Z23IvvyyF-"

INETHRRTELEIALAIAT YV AT LD E
LELRRIE, 23V 9o "% 27 LICHAAA
rZeicknfBohzd0Thb, ZITE, ZAITvy )
—SDBEIZ OV TR B,

23Ty s F =N, EETO Y s OREMEE Ty s
DR OSBRI HE X & 5 K 5 ITHF S - s
B TH D, WISOFDMATIHEAFT L T 5,

FAIZERT O3 F L Vv F v YN TT Oy 7 EREX

Comparison between SUMI-SLUDGE® water treatment system and conventional activated sludge water treatment system
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Decorative Molding System for Thin Plastic Food Containers
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In-mold labeling system
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Many familiar plastic food containers are manufactured
with injection molding. In addition to design, recent food
containers are required to have light-blocking effect
and gas barrier property depending on their contents.
With the conventional production process, a container
was formed with injection molding, then a label was
affixed to the molded container. Recently, in-mold label
molding, in which a printed label is inserted in a die
before injection molding, has also been established.
Since the production man-hours can be reduced with
this molding method, the reduction of the logistic cost
at the plant, facilitation of plant management, and
high space efficiency can be achieved. The in-mold
label molding requires a die, label insert equipment,
and an injection molding system, and each of these
devices has a characteristic performance and function.
The label is specially designed to improve the above-
mentioned light-blocking effect and gas barrier property.
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Familiar products of in-mold labeling
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Process of label insert
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Multi Purpose Extractor & NT Plate Heat Exchanger
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Multi purpose extractor & NT plate heat exchanger
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HREED ¥ A7 4 LRRGERR T 0 — 2083, L EEREHNT
WETE, FRERALESEI I L, FREO 25 Y %
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Characteristics of extractors
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! System & operation flow of multi purpose extractor
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PHCHI B & KPR B IEFICEH TH D, TRTOHEHT
CIPZ 723 ARG A RETH S, L7, EHME» S, 15
BN ER M5 2 e 8L, I HEN 2 fhi A
ThHEFA 5.
222 ZOfOmEESE
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23 fOMEEE I 2 EAM
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TEEICIT R OERE S KU 2RISR,
(1) Ve SR H A
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DHRETH D, ZHUZKDHHEROWNE LA &, il
HFADK S KIS 2 Z LD VEETH 5.
(3) HiHEB XU v 7 — XL B RRERE
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T2 vy 7 — ) ALDES AAE BT &
MNHRETH 5, ZHIZ KD LAAERFEROFHOZ 1L
IG5 Z EMNHRETH B,
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Characteristics of extract operations of multipurpose extractor
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Examples of brix data of drip coffee extract
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251 KUy 7RHEEICESI-E—DSEEBEIXXHE
21z, PV v 7Koo - —filEOBrixT — & il &R
L7z, R3O, PV v ZFAHHIFIC A8 2
BRI T L 72 R Td 0, BrixidEHHERERHC X 5 il
EDOWRETH 5, BEEAEIEER, ROKXICTHERB L5,

T 53 IR (%) =
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012U, B2 TIEIEFEICE W BrixO #2315 6 h T
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F v a—t—& U THMAYT2tEE UTid I EE
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WikE, ZO®PHICASHHIETH 5.
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3, FY v T7RO»DE7 LEDBrixT — &
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Example of brix data of drip soup extract
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Flow pattern of plate heat exchangers
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AT, FRTRB AL D 5O THREME T35 809,
HOER AN D 572, LIz T, Rtk it = 5k
AR L 72358, L — b3 —F — 8O TR A
WU, 27 —LOEH D0 HA X 25 U, SHgHH T
MOBIBRIZ A 5720, EHFETARE VL EDHELH - 7=,
NTZ L — PRBEGETIZ, TV — MEBT CLEA R 5 7=
WIEAIR(Opti Wave=feii 2 IR & PR L, GO
KA A DT L TIEER I bW OO —1{b & J28
L, ZhsDEEMRLZ(R4), ZhickbTL— 12
—F =R TD 2 — L - A E A L, RN
HoGE G fi R ] D HERS S A RE & 75 5 7=
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=74 VT 4 OEHEHIKRATTEEE %5 - 72,
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L LTHD, GERAIZHARIZ0% S mEMEBEAT EL, 70
TR, BEABME AN TEZLDNTMREE Ko7, 2D
MR T L — bINOSRAE R ER L, BUERE - #% T
DOAGERIFIZ R E T 2850 2 2 KIEICRD X823 Z BT
x5,
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- Conventional plates after 160 NT plates after 160 minutes &7 NT plates after 260 minutes
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. Shortening of CIP time for plate heat exchanger
FEARIRFH] (h)

NTZ7'L — b REZ DB NRBULE

Comparison by fouling factors of plate heat exchanger
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3.3.1 EFEGEOLER

T A M, 6.8% MRS B TR A WL L, 140°C-
UHT(Ultra High Temperature Pasteurization A4S 4 2)
ST 1282 - 160 B RL & L 2218, v — &
SEL 2 — SR AE HRIERE L 72, Ak, NTT L —
Pt JUPERBIE & ISIRE - Wi e 21315000 L/hDF2k
ERELU,FOEMEN—ZIZF A L REHHL, FEfL 7,

ZDOREHR, 140 CEEB T 7L — MEBIZ, T
BRHZ TV — b a—F =t CHEM E 2R S50, Hhoft
HERLWOPIZLVWESE)DIHL, NTFL — b XFEET
2 = LRI —RRIZH S (HE LT 3([E6) &9y
AT E =,

W2, NTFL— b RECZ DA 51210053 RO L% 1 A,
PEF2607) B EE s 2 F2h L 7218, 2 — LSRR 7)
ZHMMER L 72, ZOMEIE, RERB O M H K160/ &
HWRT AT — MG REW o 212D 572(R5, B7).

L7722 5T, A7 Z MZT, NT7L — FREGE DR M T
HB TV — MR EIRIZ B W T A T DWW — i,
2 = L OAERIEICFH 5§ 5 Z L nFEE s h, ThizkD
FGOE AR IR & RL6E EICEETE 32 &
o7z,

3.3.2 BEEEREOER

T A M, FACER) AR E L, 130 C-UHT4MAT
6 IR EREE A2 J2 L, ZD% L — ML 27 —Lp
HRLAE BHIER L 72,

ZORER, NTTL — b REZD A — A1 #5133.3.10F
2 b ETRRRIS, FERBLE RIS 2 d i<, 7T —
2 5 6 19 7= AR B G U & B BERPLO BN 79) O b T¢I,
NT 7L — b REGIHERI L A L TR 4 BN X METdH

S572(E8), ZD&ITHEREND BT L ARG
IZBHMRY, X512, L — PNEBTOE AR K B
Wik LS BT 5 & HF 2 60, kL i U TR
I3HI30%EMFCE 22K 9)., A, WiFFfFE7TLH) B &
Ul TREOHAGHE T, RISk KOV % [FMAHEN
IZCHERML, B BREIZ L DIBERSERISEDS 5% kb
8 U CRTH L 720

4 HbUIC
(1) ZHREMINIGE X, BRERIC O TR JERN 2 i
HWEETH 5,

(2) ZHaRERNHSEE IO Rl B E 2 I3 O BERE - BT &
AL, ZRIZXDEZE=—IZHBE LTV 3,

(3) ZrémesmiEE Cix Lkt F X% 3E - WHTE,
JEOREOFEIFARR IR L O T RE J5 KONl F 12 Seh e T
Thb,

(4) ¥V 7R & B SR 2N ER
ZDORBIZHENT, KERAMELH 5,

(5) MEBEMRGET 2 M C, NT7 L — b RBEWE 2 4R &
U7z, NT7L — b REeRE, HoEimm A 491.665
IERTREE 2 1), CIPHEM A 930 %AfES 5 Z & A hHE
LB,

(6) NT7'L — + KRB OR A L2 L, KIKIZHHET 5
VAT LG U OER A LA AR, M L 2T
PERERINING, =7 4 ) 7 4 SR KOS e
AW E & F F A REMRENICES Z LA HEE
£5,

(BEXH)
(1) EMAT.ERKPEFICH T HMEEE L5 %E, vol.51,n0.6,June,
2009,p70~75.
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Development of Microbial Community Analysis

®fi & g
Hideki INABA

(1) 77 = 2 —IViEROMEFISHE &

FISHE 5

&1 FISH images

SEEQNA AT /O —DFEGEEL S, 1990F
RICIEE SN/ LETEZZ 5D T E LT, ERE,
BRELUVREEESEIEESHFAORAISMEL 7=,
AFmOBEY, BEEHRD T NTIEDNAD 4 FBDEE (7
T, =2, YR UBEUFIV)DESITRE
S>THY, NJFUTHLEEENE TZDEATEE
ThHd, EHOEERDI2DEEEAADNATH Y,
DNADYSEIRML & B T hISEEPEERET S &N
T&3iEhb, RERDKREPIEEREICSICAS
TW3,

AR TIE, DNAFRAEMTE AV, HKRET > b
ROMENBEREDNEbL2RE T 2 EMIC OV THES
T3,

1 FzHsZ

AR KO X & VB & OEYIFH AL, T
Bk E KOTTAELC A Tl Tk b, BURMRERH
LIRSS T h B, MEMO T ERIH L TG
WA DAL EAT S5 OB YA d 5 28, 1EH
T 5WMAMOF I EME TR TS 5 Z &2 b, 1R
BEHIZEMH L2y V=7 ) VR e ST E 7z, A,

(2) 27 U —KFROFISHE &

The recent progress of biotechnology has been re-
markable, and since the human genome project started
in the 1990s, the application of biotechnology to various
fields such as healthcare, food and the environment
has been accelerated. As is well known, all genetic
information is determined by the sequence of four DNA
bases (adenine, guanine, cytosine, and thymine), and
this law is common among all living organisms from
bacteria to higher organisms. Of course, living species
are also determined by DNAs. Species and individual
organisms can be specified by analyzing specific regions
of DNAs. Therefore, biotechnology is also applied to
the detection of pathogens and criminal investigations.
This paper explains the technology for detecting the
change in the microorganism group structure in effluent
treatment plants using the DNA analysis technology.

MR TR E O 72 BRI A T b h 5 &k 5 1S
KD, YKABOL Yy O=7 ) v IIEBWTT Ty s Ry s
ZHNZ > T & 2=EM D2 %, fiH 2 DA TR T
X3k TEE,

LI KRS T 5 Y AT T0ED, RED FT T
JUSFEAL U 72358 3R T2 2 7 7 1 — F CRIE MR Y 4 4
5 Lais<, ZOWMAMIRERITEN 2SN, Bt 352
LT, KORERN AT -2 2NET S Z LA HIEL T 5,
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Y= b R 6 72 FERFR N SR Y & B & 5 55T
H, BUETEWMED B K OWREH OB - Btz LI
I HWSRT WS, LrL, ZOREXIEEALE TEET
b, K TELMEMOHE T HITERE B &k OURAKRAL
PIBER T LT — N ) DR e & & & L 5IHE 2 FN
DRUENRDH B e SIEFICHKER 2B, 72, BT
KEGH - TRIES MR W2 0T, BEEROMAYD
DI9%%E e 5 L Vb 5 MR EMAEM ORI T E L,
I T, BIZME TH ADNAERNTT S Z LT, MW
DRFEREREITD ZENTE B0 T EWENTHEIBAIC
KoT&l, ZOFETIELE—7 9 b ETEDIIDNATH
D, WEMERETZBENEL, FEETE L DERES
52N TES,

ARWRTIE, BA U BT R ORI &, TS
BOEFNZDOWTHET S,

2 BEBITRHT OB

2.1 16SIDNA

16STDNAMIE, HIAND 2 VI BERBETH 5 ) £
Y — L (ribosome)lZAF/E 9 A rRNA(ribosomal RNA)& 2 — F
b % A1 OIS & 5 55 THh B, (16SIEY K
V—LDHT 2=y b & VST EIET) 16S rDNAD KT ILRL
SN E YRR ORAEME D R <, BlAZ& i35 2 & Tk
YR HEOMALRE LOBREMSZenTE 5, 2%, MK
HMOMWEMOrDNA L W > T 54535 1 7-rDNA % JLi 4
52 L CHORENREE KD, Y TAHRDTRTOME
WDy 7 LOrRNA%E I — N3 558k % 8% & L TPCR(Poly-
merase Chain Reaction) B %17\, ZODPCREW & REHLL,
ra—=v Utk HEIESEDNAY — 2 T V% TYE
3%, %2, rDNAHHES]%4DDBJ(DNA Data Bank of
Japan)Zz & DF — & N— ZITR(E LA T 5. HRMERR)
2.2 FISH&%

FISH(Fluorescence In Situ Hybridization)#i3, 16SrRNA
O —&F & AHA 22 DNAW % HOERGER L T 7 a -7 & L
EWEMRNT 2 AHLETH S, WY HOE T v — 7 A
AT 5E, HOHOMBIZADIAAZ 7 0 — T I1ErRNA & 2K
$H#% JEH(Hybridization) L, —F L ARWHMIRLZADIRAA LS
O — 7 IEEEE L 2IRRED F IS B, LT, JEERE
#1795 & HN O O At A % 5 0T, AL —
YR A D THREMICHRT 5 2 e A TE 5, (R1)
2.3 T-RFLP%

T-RFLP(Terminal Restriction Fragment Length Polymor-
phism)#iZ, B L 7279 4 ¥ T16SrDNADPCRKIG
I, I EHIRERCH AL LDNAY — 2 T 4T 7
T XY MENT AT HETH 5. HIREERIZRD 6 hif
FEFLFER 7 CDNA T E A U3 % O T, rDNADHEELELS
D, TabHWAEMEDE N X0 YIWiENT 2Rk 5,
RS, HORRERONMN W2 X X AR CODNAWH AE T
52812k, 208 — v T UM E TR E O
ZALEBS TENTE S, EYWUHOBIFEIRE, + 7 Tk
DOIEFDE=2Y) V75 EIZIBHTE 5,

8

X - #E BEVHEBTORRE

Paracoccus sp.

3%

Pseudoxanthomonas
4%
Nitrospira sp.
o,

4%

Hyphomicrobium
33%

Uncultured bacterium clone

56%

16S IDNAREITHER

Ei2 Result of 16SrDNA clone analysis

24 RT-PCR

RT-PCR(Real Time-PCR)iZ, ##7EDESIDODNAKTH %
PCRIIBIZ & 0 BEE LU Z OIS — 75 5 LD EEIDNAD
IE-BEMNT2EDOTHY, BIEFREOM, WG
Ot EIZHVWER TS,

ZOFEEFNTEHIL 220 A% D16S rDNATS 7 % 84
M- AUR, & B4 EDOWEM O & 5\ IIH ) 2 444
BEFHT2 Z AL 55, £72, FFEODNAZME
TEBDTI6SIDNAZ T CldaL, MEAL42a—-FT5
DNAHfllE T, Hy 7ULGRTOBRKEETOR, T4b
BRIEVE AT 5 2 L S WRETH B, X 512, mRNA%
ERETHUSRFEOBETORIREZHET S Z 12k, M
O, WEEIREE GOVEROENEE2MS Z N TE B,

3 HEMBEROEAES

Z D &S BRI & WG TR # & v e
MU 7296l %, RIZHITT 5,

3.1 16SrDNA%

DB HEBGEFT N OB UG AR 2 4 — L, » D
SEPEARZ TSR U 727576 2 16S rDNAEIC T#HT L 72,
PCRIZHIW=7 4~ — 1 v MIEIEAIE ISR R 2 2 =3
=YL T F4 7 —=Th 5271907V & fn 7z, fohzsm
—96{E DIEFE KA A NCBI(National Center for Biotechnology
Information) ®DNAF — # 3V Z 12 CHEMNMEMZR % 175 7=,
Z OHEER, 96ffid 32l & v — v ASHyphomicrobium sp. &
99% LA LOMIFENEZ /R L, [RIFEORAED A 22 % ) DBCTIHAE
G5 Z N h 572, Hyphomicrobium sp 132" 5 LM, N
TEBE LS 7Y 7T, WHFICK > TS 5. 7=
£ AL =AD& BCLILEERILT 2P, Zhid,
PR DB L AMPRDL & & —F L, HIRORHEREAIELIC
Ko THARBRINTE L 72 RBIZA L L2 Z 8 2R LT B,
LAL, —ATE2II8T K512, HEMEMRROMR,
LU b3 Uncultured bacterium(¥. gt K| #E 7 S 2E ) & o B A %
IR U7z, ZHUZ, BREGH O 0099 % LA 73 HLEE K Ze fi
EWThH B0 51t 5 %50, 16STDNADFERDIFLE AL
M Z Do FzUncultured bacterium & P E I N72356, FEERMN
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EWOMHUIIEFICH Ly, Lo L, BEEMEOZMIIMRE T
50T, ET 7Y POERDLVIIFEREHEDET I LT
BHEND T — 2 LOHRAPIEHICHEIZ L 5,

3.2 FISH&

Mt EH 2 & R EGSB(Expanded Granular Sludge
Bed) D' 7 = 2 — VIO WNAFISHES %2, B 1(1)IZR7,
HHIE RN % 70 — 7 (ARCI15)WIs & OV ELIE M 15 2
% 7a—7(EUB338)° T/ 7Y 44 ¥ = 3 v LfER
ZRLTEY, HllFO 7 e — 7134k, BEMEO 7 e —7
ERROFNME T L CTh 5D T, ThZhOWEM A
T 2HABED AT ENTND, TDF T =2 —LTiddl
ME>E O x & IS EEIISIEL D, HIEMK S Z 5 <
A BRI R TTIZ B -3 A M AR EfhEIc o v = —
ZER L TR BT E 2,

R 12327 ) —IROBKHIRABHE L 728 DTH 57,
il L 72 7" g — T \&MethanosarcinaceaeFi 51 75 7' 1 — 7
(MS1414)9CTh 5. ZOH#H, & 55 L¥H16SrDNAMHT T
Methanosarcina spliixdD X & VfllE BB Sz TZ DT
T — 7 &\, FER, Methanosarcina sp. Jtizxd x 2 2
PAEEY 2 Z EPHEMIC IR T & 7=,

3.3 T-RFLP%

ZOHlE MHDEGSBO S T = 2 — L & @I L =g DT
H5H, HEBo THERMGESZNL T0D T &GN &
Niz, 7a bRy, =2 —LHER» S L 72
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RT-PCRIC & 2 EEHRDEHAIRER
Copy numbers of 16SrDNA by RT-PCR
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DNA % $RIZ BOGRGEE U 72 5l AR 20 7° 7 4 = — Ar109f
~Ar912r" CPCRIVIE &7 - 7z, 135 7= BYIRREED) % IR
#Sau3A I LHaell TVHILL, ZOWiF &7 72" X~ MEhi
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Development of Coupling Analysis Method of Magnetic Field, Mechanism & Control
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Coupling analysis system of magnetic field, mechanism and control
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We propose a coupling analysis method of magnetic

field, mechanism and control based on an equation
of motion for magnetic field. Since the magnetic field
state is described by the equation of motion, the
law of energy conservation is satisfied. In addition,
a consistency of elements which is required in con-
ventional coupling analysis method represented by
the Finite Element Method (FEM) is not necessary.
As a result, the coupling analysis of electromagnetic
actuators with a complicated motion pattern is enabled
with a higher accuracy compared with conventional
one. In this paper, a static magnetic field analysis
by using the equation of motion for magnetic field is
performed. The result shows a good agreement with
the FEM calculation result. Furthermore, it is shown
that the coupling analysis of the magnetic field and
mechanism under the control is possible from coupling
analysis results of a coreless linear motor.
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Optimization technology for reducing cost and improving
quality of product design is developing rapidly. However,
it is important to prove the validity, effectiveness and
efficiency of the optimization algorithm that solves the
problems. In this report, an optimization system for
solving structural problems was built by combining
the optimization software and the structural analysis
software. A structural model which has a theoretically
unique optimum solution was used to evaluate the
optimization system. This system will be successful for
solving the model problem when the proper optimization
algorithm and conditions were selected. Next, the
optimization system was applied to more realistic
structural problem to lighten the boom of the hydraulic
excavator. Reasonable solutions including more than
the expectation were obtained. The verified optimization
system will give us useful information and ideas on
designing products under careful technical considerations.
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Simple model calculation results
RSy LT i () HfBI% (FH)
TR | ERR | o w i t1 t2 t3 wt wtPH g
a| - - o1 - 3.0 2.5 18 | 0.14326
b | - — | 001 - 3.00 2.45 174 | 014110
c| - - | m - 3.0000 | 2.4495 | 1.7321 | 0.14094
d] 1 5 | 01 | SIMPLEX 41 1.0 18 | 019429 | 136%
e| 1 6 | 01 | SIMPLEX 3.0 47 1.8 | 018644 | 130%
] 1 5 | 0.01 | SIMPLEX | 3.01 2.45 219 | 0.15013 | 106%
¢ 1 6 | 001 | SIMPLEX | 3.00 5.02 174 | 019154 | 136%
h| 1 5 | i | SIMPLEX | 3.0007 | 2.4495 | 1.7321 | 0.14095 | 100%
il 1 6 | #i% | SIMPLEX | 3.0001 | 5.0097 | 1.7321 | 0.19118 | 136%
il 1 5 | 01 | MOGA-I 3.0 2.5 1.8 | 0.14326 | 100%
k| 1 6 | 01 | MOGA-T 3.0 2.9 19 | 015308 | 107% SHE S aNIL
1| 1 5 | 001 | MOGA-TI 3.02 2.52 174 | 014287 | 101% Hydraulic excavator
m| 1 6 | 001 | MOGA-T 3.01 2.50 179 | 014326 | 102%
Tdh b,

SIMPLEXE T, BREMEBOBERUIR A F U &t TofER
G (dEe, flg, h&i)T b L, FHKOKE SEOTRE
MREDMWIZHE>TLEST, £z, ZTOME L H 8 L
DIRERD 6 K% Hih, RELEBIEONAE,P 572, Z
g, IBOREIERAEPCEELE R, SO
ZHNHGER 22 22k, RG> 2SR &
Hbhd,

—Ji, MOGA-TTid, #HFZEBOLEMIZL RO
NS L, 2O/ AER S iR Lo miE & il
S>TW5, GADFETH 5 KR » 5, SIMPLEXED
I IRTRERICR D Z S 130, FEBUIBARMIZS
{Z->TLEH, 2L, GtREEHPHITONEES L
NEZENG, BERIEIZK>EtEKEa Y b —-LT 53
ZLEUHETH B,

Znl, 23 "D OEow T TlH U RMREIS D W O L
222k, mEb TFEORRARS LiRERESS 2 &
MTERNIEN G o7z, DF D, MO 21T,
HOEMHTIZ B TR GHORE T LA RS LB L3 Rk
BRERIC A B EVENTAEETH B 0D 2 EDMERT
&7,

A TOMGEHEE, DD [HuElbil& <5 6 hzffid,
AKMTEGER A DM 7 ] 12w T, BEICE L 2= dn gy
(BAERE SR % B U < BIRTHUE, Rl oRIEnEeT
HBZ LR TE =,

4 SHEYanNIL - T—LTOREE

41 H=

MY a SBT3 7 4 o F 2 v PERIGE, BER{KK
12k B3 PHEREAANZ G ESERE B R [REK
DNRR BB ZEn b, BmIIEIICH T 3 IREERETH
2, ZZTTHAyF AV FOERETH ST — LR I) %k
Rz, REbEANE U bit e 92hE L 2.

42 mBE{EEHEENG
421 EREIEH

7 — LA DOWRNIEBOXHEIZ A > TR D, ML T3
DOWIEEBRFERET 5, R4IRT&H12, kifiz 35508
(@, OB &LUVO), Mz 25O LUE) XV THE
%#357#I(®, DBLUV®)L, T 8MDEAIELKE L,

BETABIE, MM & U THEEET 2000 O JE I3 bifE

4
RETEH
Design
parameter

THBHDT, HREEIREZRETE20OTIEIEL, FETS
WRIEAEIR XN B XD IZEE L 72 (N FE<mm> : -+ -8, 9,
10, 12, 14, 16, 19, 22, 25, 28, 32, 36---)
422 Hl¥9RHE

321 THFERICHRE SN -HMBERIZE T 5 IHR &
U, aHili¢ 2 B0, FoRmE Ry & 08 L = 85
D ERINTHT LT E I ERN Z L I30E L 72,
423 HWEH

T = LDHEERIMETH B,
43 RE{EFE

WAIEROB R Z L, NERHETHZ Z En 6, BIZNT
LTY ZLD—DThHBMOGA-T %A L 7=,
44 EELEHEFBRSLIUEE

Il AT SRR A, RI5ISR Y, Mlilic ARk cd 58
A, HECERYSMICEGE LB (R 5 I3 E) & L
T3, KPOOFETARREE, HIREMEREETRT, Rl
LSRR A AR RTEZ LT, SHOHNTH 5 EHEE
INDFREI R A D& U THEGISRIRT 5 2 LN TE S,

72, SlldEREIMEOAOHE—H R 228, #64
®oIsiEME s BBz 72 2 Hissb e 55 &,
ERAREBLEE A IR RAVN R L 55, BHMEOD
B & RAEHITRINL 720 &5 2 ULREGHEB s fii & 7
%, DFD, "OOHREIEIZE T IERELIDHOENFIA
N5 513, —OOHMWBKOFEE %2 L 520 6 &GN
IZEBSEBIRU 726 RO RET§T 2B e LTHITH 5.
WIS, EMOOIEINCH R EROMEE 2Rt s 5
7%, R6ITRT, WML T, HHMOR@ 1
HWEANEL, HMOROBHEE NN LR G155, 6
PITarBZ e, MdOREEEFTH LR, KA,
AOBEHZ BT [EMOOIBTNZ G2 & 5 0 6 HMO %
W L&kIan ] LEZLEAIC, R626EMOIZE 25
WEBRRENZEND, BMOOREEIET S ETHME
DIRIHEFRICHEB NV ETH 5 Z ENERICHETES, —
FiT, Ly LOBEHEIZT RS L, BHDE®IRT —

FRE#MIEIR No.174 2010



WX - HE BEYICH I IRELEFEDER

?DmeTﬁiambmﬁﬁ P
) o ey e
91 © 298| oA Q
® & 0 g o e b l;& mg,rﬂﬂ —
f% % KA ”Dﬂﬁﬁf " T e ;§§ - .
= = L1 emtiRme R . !
= i A e 9 2 o ® © ® o o
KB I
wE R
N &6 Zf;é;ﬁivel of design parameter
— i%;%iiigilculation result
FF—OHIX, 3TETERNRELTEOHNGTTH 5,
ZaliEH L 725081k Y 7 F OmodeFRONTIERZZ U, Hillk
HUB{L AR _gg;ﬂf RO ERTWBRGELY 7 M3 L < ORE{L TSR L
TliboTW 3, XX XX AMBEICHIGTE SN, RS
LS B->TETWA, Bl X S ITEIRERD & iotfit &
% ﬁ WEREDERIWDEL Z Db b, T ThOwElt Tk
OFEBRL, 29 & L TWAHRGTEZEDTENE
LTCWB2HITE 3 X512, IELWIWG &85 T 505
D © 0 ® 6 © @® © | WrErLbEE rha.
TOHWE, EEOHMIE TICET 2 & TH B, G
L, BERLEFELOLE FHREA ARSI U T, i & Maat a3 1S G A R fi

Comparison between optimum solution and current model

LADHMRAPEDOWIRI IR L TW B TH 2226, B
FOVZHEE PO Z EIHERGHC > T3 E2 55
EMROFEREEE L 5N B, 72720, [ UMW &M L <
W BRI A RN S W Z e, BHMG®ORIIIZ
BWTHHMQ L DORBE DOENE DR d % h 7k EHO LR
EHRDHIENTED,

WIS, SRIOREFE % 2 R EAL BT ET L E D
BAR7IORNT, SIONEEHTREERIE, 7 — 2h 8ol
xR 2@ EDTH 5. HMDLDDOWTE K
ELHR L THMOOREE/NEL§BZ LT, RAENICE
EABOHRGIE M LT3, BREEE L T BRI
JEENE LS TEBROPENIFENIT 52, & 2857 ORE
AR LTHHH7EME 25 0 F 1, BENOET
LFx vV EDHRTTHFOTIRERRL IR S RFTE L L
Thit AUz < <, IEIEI 2 5 2 2 £ TE < OMEHA T
EhVWEAEH D, SO X IR A HET 5 Z &
&, Wil mBEtEEMNT A AM A TFERO—DTH S,

FEIEE TN OBMAMEORGEZ, WMEY 3 LD T —4I12TC
o LIS A 920E L, Aol < BR{LE ORI R GHRET
DM LTHENITH B Z N ghrotz, 72, ShOXER
BRO XS IIZIFFAMETY 4 ECORER S 5 &5 &G
G, BITETLDOL—NMtLETH LT, ity 2T 4
X ORS00 TE S,

S ®mE(LFEDER

3EBLTCA4RELD, ELFEICBOTH LM
T2 YR THEANDTEHIEIZ DN TIE, HBFUSHERTX

7zo LU, FEORENIEML TS A TEREL AT
TEDODZEIHEBALETH B,

THDETRLIZE2EDERERETS 2, RiELIZ, #
T R BGTROAERHEE LEHROA#It 2§25 Y — L& LT
ERITH 24, Il s Hln 3Gt E AT 20 B 5, 1k
LW E, HE&P0J TOH T, FSHI3RGEHH IS
HUT, HTE MRS 2500 AR 2 IS » o
T ZEHBETH D,

6 LIV

(1) W by 7 b &MY 7~ 2flAagbelv 27
LEMEEL T,

(2) ST S THEM 2R T B {tat & 920 L,
M FORuERSFRTRETH 5 Z & il L 7z,

(3) drou At % Fhid 2 B8, %I U 2z ot T
BEIELSERTZZEATEETH B Z L &R L.

(4) WEY 3 VDT — 212 TR A FER L, FH%
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SITY PRESS,1988.
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New Low Emission Diesel Powered Fork Lift Truck FD35-50PXI
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ANEXK R SH75X-3BKK

Wooden House Demolition SH75X -3BKK
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