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Rotating Plastic Forming Simulation Using Renormalization Molecular Dynamics
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Rotating plastic forming simulation

EEBHMTEBRICT I aL— 301, EERE
BOHPEMTRICMA, SERTOEM, BEMiFOERE
ICLPHBMPOBELR S LUBMICKIMIELLL EHE
HICREEAREHBVENGH D, CDENDTR
RDE S ICHEHDREE T ERNEFEEERTSC
ERTELRY, HHPFHREL LY CHEBRFENFEE
(Renormalization Molecular Dynamics RMD)(%, 9F
BHFEOHRE TN THREATE_ELS, BREET
IMEET B EBSINEDBHEREINTERLAEY I
Ab—23>EITHIENFIRETH B,

AFTIF, —MWOLRFBHEMFEHRE U - EEEDE
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32 &L 7=,

1 FZHE

5y 8% (Molecular Dynamics MD) 320, LA £k
FROMFIIES WO R TV FiETH 5, WHO~Y 1
BRI, IR LETIXRTORETOERZBHL, Ml
BUBATEYT Z L CEEMT I LA AREE 5D, LA LA
Lo ukBRERRT IR ERORF BTS2
LD, BAFOE TR TIITBITE L,

To accurately simulate a rotating plastic forming
process, it is needed to assess the rotation mechanism
and elastic-plastic deformation, and also to elucidate
the phenomena caused by a complex interaction
of metal-to-metal contact, exoergic reaction and
temperature rise created by its friction, and work-
hardening caused by heat. Therefore, typical empirical
methods based on many assumptions cannot be
applied to the aimed simulation. Renormalization
Molecular Dynamics (RMD), developed by SHI,
makes it possible to simulate the process involving
the aforementioned interaction without creating
complicated models since the RMD adheres to all the
advantages of the MD method.This paper reports on
the RMD method applied to a simulation of the rotating
plastic forming on typical carbon steel. It is found that
the method can successfully reproduce metal-carling
phenomenon, which has ever been hardly reprodused
by other conventional methods.

—RENTAMEMI LD Y 3 2L — Y 3 VIFARERE (Finite
Element Method FEM) MWW CTiibh Tk D, @Y 7+ 3
SR E T B, EEOFERERE I DI E & T Tk &
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B DR B ORMT S MTEE & 5 > CTE T3, L
MLENS, YIab—Ya vV 7 MNIEER S URRE
L&D FLEHFEMHOENTED, ThZHUREREE
RiEHESTWS, fE-T, EOTHERMTY 7 L TERIH
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Calculation model of tensile test
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x = lN’, :Xafl ............................................. (4)
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Cylindrical periodic boundary condition
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BESEBHMIS IaL—23>EFI
Rotating plastic forming simulation model
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RONTAERER T, FHIRD WS 2206512 L 22354, SMUl
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& LAMRECHh UL, PRI TREEZTS 2Lk <, BENANT
MNTEBHZLAERLTVS,

IO &SI, FEE L CRITSERIICI LR A E 2 T
Iab—vaVvEFIZLET, METAZ A RuEanL
M EELZENTBETH B,

FEREEMIEIR No.179 2012



X - BBE KU CHBATFHAFEICLIEGEEMIIaL—2ar

' Curling

BEESBMENTIS IaL—2a>0DXFyTay b
Snap shot of rotating plastic forming simulation
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Rotating plastic forming simulation result in case of feeding velocity is varied
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Development of FIELD VIEW MONITOR System

—Operator support system for a hydraulic excavator to check safety around the vehicle on a stitched image—

@ H 5 oAk*
Yoshihisa KIYOTA

ESI i N

Masahito INDOH

mogE

Hidehiko KATOH

%**

HBMEZINIWDT A —IVRE2—FZ4—Y AT L4
FIELD VIEW MONITOR system for a hydraulic excavator

HEY aNIVOERBRZES AT LVEHERELED
T, TOBEEHET 2. 2 AT LREFAHERE RS
TRIEHDAASHSDBGE ) 7IVZ A LICERKL,
Xy ECHADE=ZS—ETHMGEYUEZDCEEA
EREREFREL T2EDTH D, HELPLDIT—RN
YIEZE—Y AT LICKL D AHEBEROAEER &R
HFOREE LBk % BIEEICERZBAL f-o AHTIE
ROZATL%E20t7 7 ZADHMEY 3 NIVICER U 256
EHEIL, TDYRTLEBR, BERELOCHNREEBNT
3,

1 FzahZ

HWIEY 3 NLIZZ O E K E QWL FHCHERTG S &
LA XY — 2 S EHERHTE RWIEMR L <, M
IR PRI AR 5 B o W T AR v &
EA FOHEBELFETH 5,

AR EHNE LT, 35Ny I A ATV AT AL
DRV TVWE A, F v EVAOFKREIZH S
BERODI T —2EBERMHTE LI RV -2 5 THHE
Thd, EHITNIDI 5 —CIAFIHE I N—FTBZ 05
GAvhE <, fERAT2REESTRhE H 5, —HFv LV
NDOE=Z —IZHAHOMGAM UL T/Sy I H X TV AT 4
id, AL — 2 OB fERRE T O R & LBIIZ A
BTk B, UM X WG & Bk fE B R A B I

We provide an overview of the development of the
FIELD VIEW MONITOR system that helps ensure
safety around a hydraulic excavator. In real time this
system allows us to stitch images shot by multiple
cameras equipped on the vehicle, which helps ensure
its safe surroundings without switching different
monitors in the cabin. We began to develop the
system with the aim to reducing the burden with a
conventional safety-check-method using mirrors and
a rearview camera and to preventing overlooking
hazardous factors. This paper describes associated
components, technologies, and the effectiveness of
the system by taking an exapmle of a 20-ton class
hydraulic excavator that applied the system.

ERLOE W, £/, 5B SICATIEEZ #/35— 3R
DA A5 EFBEWT A0, MGV L IRELT - 5B
HEAED S 3,

ZZTARY 2T L3, HIEY a NIV OFBIMER RS 2T
L& LT, HRETHMEES & 5\ iddik e FHEFED & O
NEREGRE, FYEVADEZZ —ITHED A A T2 5 DM
BaUniRz 5Lk, ELRLTOMEGETHLTTZ L
ZHEEE L7,

BHFICBEL Tid, 20t 9 ZADMIEY a N EEZ =7y
FeU, el KUGHGI AT - 72, DA, Fritk R
N20t2 7 ZDMEY 3 NUAOHEAEF % & L IZi0RT 5.
7272L, ZOHi%D T I ARIBHELE VSN T—Y g v
ETHAL P ORGIEHTTEEE 5 Z & 5 L UREFDH
FEY g "AANDOBRMNITEHETTREE T2 Z L & FEL 7=,

*AAE  * xEREEMASH
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51 AYRTLOBLE
Specifications of system
EERULE Y 512 (H) X 492 (V) (925 J7His%)
HAT EASTX Ava—L—2
e NTSCE FH1{E%
EfH A X 7T4YFI4F
fHG s 480 (H) X234 (V)
TZH—

B | NTSCEFA IR

B AR | 3R/

WM& | 320 (H) X240 (V) (QVGA)

55 NTSCE F# 5%

WgER =y b | BEEANE | 3RBE(H X 7 ME)

[EREIAL: 3

AR (I A THYE AL —X 3, ARIEX 1)

LA AR S 140 (W) X 125(D) X35 (H) mm(7 5 ¥ V& £§)

BRBRR & 1 X T BRIGOD ERRI AT 1 2012

1 f g’ i .
Mapping between a stitched image and source images

2 JZFLERK

3 BELMR

Ky 257 L0#E - F v« 71E, HEKO®%S, HHliE
FOEMG YT E3BDH AT &, B AT Hh50MSE
EANUERMGEE N T Mg AK L=y &, FrE
R TICRE L 2 RRT =2 -2 56k5b, B11Z, VX
7 L ORISR &R,

21 HAZ

%5 A FFIERMDONTSCH 5 — 5 4 5 Th 5., Wl
IZ&k > TS X R RE ZBREUTNRTRL, @ilor— 7
Avay ba— ik A b, £ 7MW OB AR
Bl L, E&EDOCCDY Y HARAL
22 BfgERI=v b

BUYGEAR L=y M, 3RMOH A THWUEATIE, 3R/
DH A TG 2L — i1 KU1 RO B BMIGE ST % fif 2
%, MYGEER L=y | EEREOHAMMRICEKEL, MES
L=y b OFBIFWEC G B X 7 WG 2L — D@ A e
Wk D IZEET L 72,

YT EA LTOEEMYEN ))& FBT XL, BEERAL
FUIFPGAIZ X %/34 75 4 VI THRBEL 7=, 72, WE
VaNLONY) T - 3 YANORIBEHBE LT, RKI6H
i E TOWYGER T — 2 OB frb L OYBEAL 2B e L7z,

ZOfth, FREMERILEHME LT, ARMgEH 07 ) —
2, WEEEP Y 7 by 2 TREB K OREET — 4 OHEER
BXERWEERIL, 5558084 5.

23 RBE=F—

Wi T = 4 — 13 3 RIMOBUG AT & 018 2 FTHERE % fifi 2
%, MYGEEE L=y PEEROFFEMRICEEL, 1R/
IZAERMYE A, R0 O 2 /FIiEA XL — 2 5 EEAHT
W EHEIT A A T O —{GEE D YT,

24 BUEAERV I LI IT

BYEER Y 7 o2 7, NRETHHMEY 3 LD Hifk
SE, B A TR, h 2 TR KOk A 5
AbTF—an5EEANL, BGEEERT -2 51T 5,

FRREEANIRE {85 D A B UG TR A R E L <,
HUKDBE T — 2 L H 2 T DH &0 7 HEEDLH S BEA K
AHREL L 7=,

HIE Y 2 ~NLOMEEBREIY & M5 L7z, ARMYRIZd %
FLRIERE A RIZH T B
CHRO T Ui E T L
- PSR A R s <L g
- HifR & R & O ERfHRE IR L <ML
- RENREEY 0§ & Wi U4
- JEPEEFEOGEE TR E SBUHT
INoIEFEITH A TREFEE, BEERY T Y 27T
DMYRA R STEDOETH 5.
31 HATHREHE
BRIZH X 5 ERET BI04 5T, H A T KK D HILA
PHEEMLAENT &, fFETFORBCEHE TEHENLEL LIS
LWZ EBIUMIEY 3 NLOBRENER/MEEE L <k bH
BWZENEETH B, 7=, H*7WGE ECOREDGRD
WA EBEFITTRL, RELRD EAXRFRORE L U, i)
EHHEORO BENVESIITRETSIILAYEE LW, 22T
BlEARATIEH T Y A= x4 b kg, A 45
3 2 FHOEERICEREL, 74 FH FORIE» 5 F
AT ORI EN E T & B ICHBRMNET5 2
LEREME L, HE T EARO 2D Z ORI A
PRI 72,
3.2 BMERERFE
YR ARAIE, KELFTT2Oo000 M55, 1D
ARG L OTRERE & 2 7 G O E 4 et
B EESHIBHI T H D, &5 1 2I3EKDON 7 TH
BUCHSYTTREATI T, EDh 2 WG AIRHET 22 40
ET BMUGEIAR NI TH B,
(1) PERERIEH ) L ER
JERE IR LER I, IE S 3 ~OL ORI ELE L 72
MREIZIDOIREZER T TN &S L7z 2 2T v TOEHRE
555 (K1), ARMUgk b omiZarE L RAE2em T 7 L
FENE & & RIS 235 (STEP 1) &, RARZEME T L
FEREE 1 A 5 WG O N E & &3S 28R
(STEP2)Tdh %,
STEP 1 ®EE T, T= 4 — ¥ D 2 Wi
ThBHMG Eoris, FFRAO 3 RITE-TH
A EEE T Eofe 2T 5, ETH610
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2 . . . .
= Stitched image of neighboring obstacles

REBEEYORIM

Stitched image of a large obstacle

=3

DIEDFZEFRK A r — LT, EiFKEAL O ARG i % 3
RN O P (FRx R T ICEHR L, WY 2~
D & EhRdbE 5, KITRADZER T 7L 0 M
EFFEOME A E 2 L, M Eoam, s
FEAAE SN B85 (7 4 VI BEERT 5.
ZUTERAANREE EDODH 5% @271 V5, K
HZEMETFT L LD B HERHTT S Z & TSTEP 1 Dt
BOPETT 5,

STEP 2 Ot T3, FEMAHMO 3XKITTEMTH %
AR F L LD L, CCDHEZEMALD 2 YTt T
bH2H A TG EOfiE # MBS, FTLA L —
YUtk y, EZEMETFL EOZHIZOWT, &5
A 7 OCCDIf ETOMGAEEEH T 5, XIZCCD1
B 720 OKE NS, HIACAHRAIEAH A A 7 Bg -
DEDWHFITHY T 2, %505 Z &L TSTEP 2 D
HPETT 5,

RARZEE F L DA E XX, ARG E T oY%
F TOMHE, BEMROZBEAIIHEST S,
TR AL, I OREFEMOGEICEET 5,

(2) WG RLEE

KL 2T LDH X FHEETIE, BEWE LD H 5 Mm%
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Stitched image on a tilted vehicle
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EHICR 2 ZDEEEFHIESE, POWER, FRE#KR 1L, vol.114,
2012,p.2.
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Development of a Structural Limit Strength Design Method Using Ductile Fracture Simulation

@4 W ¥ BT H WK & K

Hironobu ISHIDA Hidetsugu MASAKA

20 F- D5 T

A strength analysis of a hanger

BEFDBERENC VT, HBMAREREGER
DERFHE EDEIC, AmETFHHEDRE ICERAL
FHREELTLLEDNTWS, /i, BENISFICE
WTI, BMNIRELEETFHT2DICRAIREFE
ELTRCHAINTYV S, F, BHINTHEFICEL
THRBRTFRE FRIT 2FiEE LT, EMHREREGZE
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MROBEPERRGEEICL > THEOHA N/ S F &
ETHY, BETHEMREXIEILISIATOEVOY
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EHIEHRT 2 Z &Ik 2 FmoME A L I3EE T 5 0EL

As for strength design of a structure, elastoplastic finite
element analysis is widely used as a useful method
to design a structure that can protect lives even in
case of incidents like vehicle collision. In a field of
plastic working, this analysis is commonly used as an
essential method to estimate quality of plastic formed
products. Recently, the method combining criterion for
ductile fracture has been tested in order to calculate
a forming limit in a field of the plastic working. The
ductile fracture criterion, however, presently has not
been established yet because fracture mode varies,
depending on conditions, including the type of material
and loading condition. It was expected that the
elastoplastic finite element analysis with the ductile
fracture criterion could be used for plastic design of a
hanger since that is the case with which its deformation
mode is not so complicated, but obtaining the data
of ductile fracture strength is important. This paper
reports on how to verify the case mentioned above by
experiment and analysis.
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Summary of experimental and analysis results for 30t and 2.5t hanger

) HEHETO | GHRTo o SEETO | GO -
FEERGM | BEMTIGAF 0 | 5 AT I o %) M IREZE T | BT IR o %)
(kN) (kN) (mm) (mm)

30t 1639 1477 —9.9 111 45 | —59.5
30t@ 1585 1850 16.7 109 50 | —54.1
30t® 1632 1930 18.3 130 72 | —44.6
30t@® 1748 1410 |—19.3 114 86 | —24.6
2.5t® 237 211 |—11.0 38 21 | —44.7
2.5t@ 270 75 | —72.2 142 110 | —225
2.5t® 267 272 1.8 42 28 | —33.3
25t® 269 270 0.4 48 33 | —31.3

25t WHTIKEE

10
Fracture state

(BE3H)
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Energy Conservation and Vibration Reduction on the Table Driving of Surface Grinding Machines
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Taro OGISO Koichiro TSUKANE
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KSL-F series, surface grinding machine with pump rotational speed control applied
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Rotational speed control is an effective means to
improve the efficiency of hydraulic systems. Since
DDV(Direct Drive Volume)control method, which
is inherently of closed circuit, does not require any
control valves, it is especially advantageous for
lowering energy consumption. Simple and closed
hydraulic circuit of DDV control systems can make the
reservoir size smaller and reduce the heat generation
associated with pressure drop of working fluid. For
these reasons, downsizing hydraulic units and cooling
devices are possible. In this paper, we have applied
DDV control to the table driving of surface grinding
machines. With large inertia and long stroke, this
system shows low natural frequency. And in closed
circuits, damping effects due to pressure drop and/
or back-pressure are small. Therefore we have tried
to improve the damping characteristics of the table
driving system with model-based feedback control.
In the actual case, an acceleration feedback is used
in the table controller. Realized system has shown
excellent settling characteristics at the time of table
turning. The energy consumption has been reduced to
less than 50% compared to the conventional system.
A further optimization of piping design will allow to cut
it down to 30% level or less of the existing system. One
of next challenges is to deal with piping resonance
which restricts the acceleration feedback gain.
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Conventional hydraulic system for table driving
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DDV control system for table driving
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Block diagram of control system
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Comparison of energy consumption at one stroke
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All Electric Injection Molding Machine SE-EV Series
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This paper reports on features of SE-EV series of all
electric injection molding machine (clamping force
500-1800kN) that was officially released at IPF2011
held in October, 2011. SHI has developed SE-EV
by making further innovation on the epoch-making
molding process, "Zero-molding", which was built into a
previous-generation machines of SE-DUZ. A concept of
the Zero-molding is to reduce occurrences of "Defects"
"Loss" and "Faults" to as near-zero as possible.
These are the three hindrances from improvement of
molding plants' productivity, but SE-EV allows us to
enhance feasibility of the concept realization. SE-EV
has three features: higher level of the "precise and
stable molding", "environmental compatibility” and
"operability”. While there would be growing economic
uncertainty ahead of us, it is keenly anticipated that by
taking advantages of these features, SE-EV will serve
our customers to improve their productivity.
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= Performance and specifications of PET cyclotron
HM-7 HM-10 HM-12 HM-20
IAILF— (MeV) 7.5 10 12 20
By N
Y- (u A 70 70 150 150
I RLF— (MeV 3.8 5 6 10
HG T - »
v — 28 (1 A) 50 15 40 50
a—ry M EURK) 3 6 8 8
ISR/ 2 W (GBq) 68 130 413 755
N . 181:7 IIC’ ISNY 181:Y HC, ISN’
BEARE 1F, 1C, °0 ¥F, 1IC, BN, 1°0 150, 64Cy, etc. 150, 64Cy, 9" Te, etc.
2 (m) WXDXH - - 4.5X4.5%X2.5 4.5X4.5%X2.7
BES — )L K
i (t) - - 14 25
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B2 Synthesizer for PET pharmaceuticals
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Hill#2 KSI.

Double Column Type CNC Slideway & Surface Grinding Machine KSL

@ 1 B *

Yousuke SUGIYAMA

PIEYTETHISE KSL-2580

Slideway & surface grinding machine
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Dressing device for universal grinding head

X1

EEEVULEREV L BEXHRER

Automatic wheel changer for universal grinding head
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DEMGMTATREL £ 5 DT, BEROEZOFMEEE, £
PEIZXNEMABZENTES,

VAR CACIL - 1

User interface for playback grinding device

el =

757 = JHHIEE

User interface for crowning grinding device
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HEfba L2 2 HICHBEL, RMEMBL TOLFETH 5,

FEREEMIEIR No.179 2012

26



J0-NIVRRISE  Filaagsi

27

BEEABE~Y T2y M/ — 2D

e i 1~ 2 ey b SL—Z DB 3

Development of a Super-high Magnetism Magnet Separator
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Super magnetism magnet separator
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Difference in magnet arrangement
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Analysis results (magnetic flux density distribution)
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Comparison of SK3 sludge recovery rate
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Comparison of hard metal sludge recovery rate

ZAMIZTT A M EF L7z, ZORK
Ers, FERETIZIZEE A ERYUAT
RETdH - -BE 4, Bmhil~ s
Fow MRS = 2IZ KD ENLATRET® 5 Z L M fERE T & 7,
i L 7= 3 E

CEEE v a3 Ay v 2GR (R e =

L)
B BT ONTRFE (Rt BT

3 iEEtEE

4 HbUIC

WM~ 7 3y bRISL—R1Z, T Fy b T AN
ERIRE TED 22D, ThAAROHNTH 5O
HEEDL GVALLXEEZENTE DI EBRIZEDBRILL
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S

1W4 K Pulse Tube Refrigerator

@ ik v M 4
Motokazu SAITO Mingyao XU

1WAK/NIV R F 1 — T S5

B 1W4K pulse tube refrigerator

1 [FUBHIC

MRS L, B~ 2y PR EDOHANTRELT
A BN R LT 5, St T3 E N85 & L CGifford-
MacMahon (GM) #i#if% 54 > F v 7 LTk D, EWEHEME
&, MNHEORINC & - THB{ LD SOl 2/ T 5, L
LB OGMAEHEEIE, WEBTT 4 2TV —HLIREh3
Y2 P yBMEEELTE D, BRI EWIRE 2D 55 53
BET D, ZOZ L RERKETORES /4 XRELME
LB ENDY, WHEE G ORBY (b3 B B
EoTWW5,

Wkbid, ZOFEIIHL 4 KL ZF 2 — THHEBEOR
ICED A TWS, 7L A F 2 — 7w, RIRSICIRE)
WekBF4 2T L —HREZ L VA EWI Er b, &
KEhO>EHFEWEVSAEEHE L TEHY, ilhr o0k
HBEE /A RERWEB LAV TFF YA v 2= LD L
I2kB54 794 702 b DORFESRETE 3,

%77, Y3 20034FE2 5, 4.2KIZTOSWORHBEN&2H
T 505W4K/ L AF 2 — T (RP-052A) #7658 L, LU
K, FHZGMW B L ORBWARE) I TR E R T\ 5, L
MU—HT, 7SV AF 2 —TWHRIE, HhELR—3 A 2T
CMIT B & FIE DML S S Z ML, K&k
ML S5 TWS,

AR TR R AN 7 2 HF ZOMBAREDHEL 1,
WHNZFEAN D A% FWT & RIS W HID = — 24
BEoThy, @EEYS Xy b, WGBS L ORI
7 £ OHE THRMARSE) & 3 > WG &, (KIRE) D GMs 3R

B L RIS DS IAE N & 6§ 2 A KD S h T 5,

ZOMHBERITHL, U4 2KIZTLOWD W HHEES) %
4% 1WAK L 2 F 2 — 77 B (RP-082B 2) (B 1) %
BT L 72,

KK, FERD0OSWAKI L 2 F 2 — T i HAEOIIRE) %
HEF LoD, Emsife)) - @S A I v 2T b e L, RE
LEITSEETH S, GMImBE LRIz Y32 b Th
DEHH42KTIWE W) @D &AL, D/ AF
2 — T HEOIIRE & 5 R & i,

2 FEAH

CHEEES 1BEZF - 40Wat45K
2Bt27—Y 1 Watd.2K

CEEERE 1BZ7 - 30KLIT (Z%1H)
2825 —v 3 KLT (Z2%E(H)

-VHEET)] 85kW
- SHk 339 (W) X195 (L) X556 (H) mm

3 ExETEM

3.1 {EiRE

TR SE, WIS 2 Th BN 7 L DOWEEERIC X
DIEREFRE X TOE D, WEHBEIERED 7 A EEAIC &
%) v A4 OMWER, WA T — Y OZERMIRENI LT
FETH 5, WHZT — Y OZENIRE) &K 512id > )
VEDORAEEINE ¢ 5 Z EHNMRNTH 37, EYREmif
BT B LT, RABROBEIMEZAE, WHENMETL
TLE 9,

HREEHBRRED xBTS
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g2 7YY IAEOREL
Optimization of cylinder wall thickness
2 20 & 1E+2 5.0 - PRTT—
= 15 EN 1E+1 A g W/1.0W ] z | z
8 10 AN ANNA E LE+0 I g 45 T~\ ..................... (0W/L0W)
=l AN TV 2 1E-1 = 10 H————
S N Y AN Y O Y B~ o | I ]
w5 // \\ / // \\ // N LE—3 k35 I /
|
'S 1E-4
-10 ~ L
hy i N 4 V4 % 1E-5 § 30 I /
£ 5 ‘ ‘ ‘ T 1E-6 = - ( :
= 2% 1F— s s 0W/0W)g, 40W/0W
=~ 00 05 1.0 15 20 5NK$ o1 0 o0 100 a0t |
I () FER (Hz) 20 25 30 35 40 45 50
(a) 2 BetrHI 2 7 — D ZANAREN Y (b) 2 BEAHIA T — V8T — 2R DVEE 1Ba il 2 7 — Vg (K)
=3 2ERSHZAT—V I 2EMIRS a4 AREHAO—-Fvy S

Vibration displacement on the 2nd stage

ISR T 2HETERISHIETRL, YU vV AAEDR
WLV([E2) #FEhEL, )Y X OIREAEICH Uk
WEET5ZET, RAROMKEHHILDDY Y v LHlijf
HDOZMARBOMEAEE L 7= (®3). &k, AREIZON
TR, Btk >Tn5,

FABTIE &5 A KIREML A Hig L, IREECTH B
LNTEHEHE -2 % 1 mfilETHEEL 244 T84T 3V
ELTIA VT vy TLTN3BY,

32 BEEHOMELE

GMA B & RS OmEBE N #R5 ~L, Wwaaeiicb
R OREL 2L 7Y, FEARIEREXRIZHT
%,

(1) Faiti, BHENINOHENKRELEFNTHY, &

b, 1BEmbe L THRL O3 EfMED Rl Lk
F OSBRI L S A v 2 B omou{t =32k L 7=,

(2) ¥ ) v AREIRICENE & T B Bt 5 K OB
MBI KE S FLGTHHELMTH D, HEtD
VLI U & SEHE L 7z, RIS, SERIZBIR L & 5 Tz Bl
Ry LB E Ak E T 52 T, R ERONER
KU TR LA IIHE & 25 - 72,

(3) NV Y AHZAOWERRIZ K D RERHEIR, VUV
SNOBHENREDENZEIKFT 5, S, vLr7Y
=gy T v ST RIEK B K W BN O RS R
OREULIZKD, RNOEEKEKKE 2, WHlREh
OEEEER L (K4),

3.3 IRIEMEI (RoHS) 5t

BRI I TS, BEmM e U TRV ST
Xz, BWMITRD SN B ELFEE LT, SO REELE
EHTLZEEHBIRICMT LTI ERBIFoNs,

Typical load map of RP-082B2

id, RRRFEE s KOCAFHOE A 5 S IEFITER T
H 0, BEAHEIC AR AN hTW5,

LA Lahs, $HTEOBRBAR DB 5 G
CiE &S h, MAMICHEAMRIREhTE T, YL
TEREMBNOLEF LD T D, AETIRYE 2~ 2AEk%E
ERMOREBME UTHHT 5 Z & CHEkERIEL 2, ©2
7 2SR & Lol U TARREEEEAM RS, TR I & UV
ARl 5 2 & THEBEN AR T &85 2 & {REmA
DEB AR 72,

4 HBbYIC

(1) ¥V v 2 OREREIZ & D IRABRORNAE FIHI Lo
DEEN R % AKHK L 7z
(2) TRy FTH D BH O GMETHIE L RSO mHibE )
BRI L 7=,
(3) BREHHIE T B EPBRTE 72,
SHBMIHBERICGA, 1.5W2 5 2DMHERES &1l % 72
JISVNAF 12— T WL T4V F v T LT FETH 5,

(BE3H)

(1) M.Y. Xu, H.Takayama and H.Yamanouchi, Low Vibration 4 K Two-
stage Pulse Tube Cryocooler, Proceedings of ICCR’ 2008, 2008.

2) BWER, /NIVTREBAK/ISIVAF 1—TAFE EREERBRRR,
no.175, 2011, p.20.

(3) M.Y.Xu, H.Takayama, K.Nakano, Development of High Efficiency
4K Two-Stage Pulse Tube Cryocooler, Cryocoolers 16, 2011.
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Efficiency Improvement of IE 2 Motors for Global Regulation

[N

g

W
Kiyonobu MIZUTANI

]

2

Lk
=

Yutaka TAKESHIMA

kB

Yasuhiro FUJINO

&%

AR

g[—:‘*

IECHIIC & B RER 5 & TERMRE & DB

%1 Efficiency classes by IEC standard and comparison with current standards 100
] TEFHLS & DX 95 -
[Ea—F| %X/ - R=A—=0—0
T A 7 A 7 N 0 =00
1E1 EIES JIS C 4210814 | NEMAFRHERTY |EFF2 ZEFF3 0
1E2 [ERES JIS C 421281% | NEMA&#IEMY |EFF1 LEFF2 01 8
IE3 |71 37 ap% - NEMAZV 37 4014 | EFF1%LmH & %
[E4 | Ari-7Virafs _ - Z ¥
s - _ 75 ;
FEBOBRIE L FEEFR ¥
*x2 S N . /
Losses of induction motor and key determinants 70 Lay? ——IE1 — IE2
X —a— [E3 == JIS C 4210
RO # y LAY i B Bl 65 —0- JIS C 4212 -
RO TR (L RO )
1 Kt 78 TP % SO %140 % 60
Ui Uiﬂ”% i J‘lfma L f40% | 075111522 375575 11 1518522 30 37 45 55 75 90 110132
[ PSRN — #920% | & 2R (W)
B I | Pt nsmm- ks ik — W25% |

bkt 77 v eumzosmmEk — %8 % |
T BT | W &1 & BB Ak — 597 % |

IE1 ~IE3 D%FE(E(50Hz, 4 PE— %)

! Efficiency value from IE 1 to IE3 (50Hz, 4-pole motor)

3 EBROMEE LR ERE
WHHOMIL, F21RT 5O ORI

1 [FU®IC
VLA, UEREME(LIE A SISk D AT 3L X — & Rw B4

HETES, I

BREESTWD, EENMFTHOSNEIIKL, 2END W RAkid, 1WREHE, 2REES LUHBEO3FTH D,
BENZDIXZENEHBE LTV EEZ SN, HWEKOER) ZOHIEAKRE LEE 85, R2ITNT X512, 1R
FUICL2HA T AN F - PHELAREL L > TNE, ZO& o LU 2 KEVBIFFEIIE BRSBTS Z 812X 5T

RAETHEYHHTH 2, SHHBEEOSOHMIHET 2
BRI K DA BIHETH S, Zho DHEEWS T
SEARRNZKOTTRPFEM E N 5.

(1) S

SEMRIETRE LT, E-28EETH 5 MHAEHIK
(FAEAE) 120 U TR TR A 5l & AUbEdT & T
%

Lrkid, 201047 HICIE 2 mxhReak s 4 foe L7z, At

TIIIE 2t THET L 92 L 7=3hRia B &, Ml & 3647 L C BEMERLS LIEPUEAZ T, S 5ICB2HOERR
FET % K E 2 & DEGli s & CTHERANDOHIBIZ DV Tl AR < LT iHZRD * ¢ 5,
N5, (2) &kt
FROTRM I O B BRI O PEREIZ K = < H

2 E—SDOWMEMELZOHREK

FHEBODEOIAEL, 199048 £ TIRE B L UM T

535 Thotz, THRDL, ZFu—NLIZENRLEED S
5 A CRhEHME & BRI — 3 2 BB T, 20084F- 12 EFR
BRIEHER T (IEC) 12 X - TH LWHUEIEC 60034-30 A3l
N7z, IEC 60034-30Cik, IE1, IE2, IE3 D 3DD%)
LKEFMAED 5N, 50HzE60HzDMj 5 DRIRIEAHE & h
oo RUTE & N7 EAE T3 B A TERBUE O A R K
Mexh, FERBUES 5 AX LTEESAE U CRELT 2 Z & 23k
WEIITEE XN T\ 5,

$1CECT$ﬁéhﬁ%bn&%k%%&%&@m%%,

112fR&EBl& LT50Hz, 4 PEEORIEEDO 75 7 %R

ffo 22kW2 5 ZDEIHEIZITNT, K r 5 2%IEL (1=
W) » SIE2 (M) IS LT kS &35, 3K
TR ORhRIE EABEE A B0, I hETBEEOHELEIRIC
BEMHRAD &, 20%LL EOWRHNREIT S BERH D, Hit
R TE K DWHENBEE K55,

h, it%@&ﬁﬁ#é@hﬁ@wgwmwm®@mn
aﬁ%ﬁ%m¢éo_@ &b b IRIBI AR % Al
LIDNA, REREEEZ TS (=g0akE<T3)

%ﬁ&ﬁﬁo

ZNFNOREE, FHEHEO KRR % 2 B = ORI
BLOEBEEMROBHAE, ¥4 Xeax 2 EFa85
fERIZH 5, ZO—J CIKRAHIIRIE, FMTE 2R OR
KEBEL B2 LI KT 2EHAERT I &2 5, FEFED
BIEGECE, MR, 4 TR X OHERTAEM X b
DRUEMEETZ e EBEIZL S,

IZKE DN RIS T 256 O E % HHT 5, £312,
#IE ¥ & UHIR ORI & 7 O, X 5ICREBIT LTl
ol LOBEORB AR T, EERN 2R E L 2 DX i
IECHIRS THi— X W 7248, FEEDOTEA TIZRERNZAE % fkis:
HHLTWSEZAEH 5B, £ JIRRMBBREA & & T
LTW3EEH 5,

F - HAE, W05 BN R I A,
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=3 Regulations, efficiency values and their features
- Hhdsk A (W FR) BB S FIESY ) BE ORI REFE (400 VAK) BIEDOF
EU EUZE 28I No.640 TEC 60034-30 IECHIRS 1E2 400V/50Hz 380V,415Va L & £
il * Zé;;i;fﬁ;ﬁ KS C 4203 Ak JITRIZ & LR 5 1 380 V/60Hz 440V flibhS
ZE - NZ E 3 Program AS/NZS 1359.5 CEMEP EFF 1 #ikt FHRMIZIE 2 & 0 Ev» 415V/50Hz
I RLE —whE$ _ JERLGBD 2 % BURRhHRAEIEIE 2 &L O @& N
rh[E e GB 18613-2006 (E 2 k) IS O B b 380V/50 Hz XX HEESD
_ w DesignX73& » 0 .
FAYH EISA NEMA-MG 1 IECHN TE3 A4 KIS (= LG 2 1 460 V/60Hz
HF L EEAct CSA C 390 ffl I il L 460 V/60Hz 575V/60Hz & ffibh 5
400V/50Hz
s JIS C 4212 JIS C 421213 1= st 3EM LTS 5
& (@=238) (JIS C 6034-30) IE 2153 I EED b 400V 6otz Z L
VA
| BES 90
R | (V) AR ) 88 S —
IE1 IE 2 8 —
380 81.66 87.80
= 86
50Hz 400 82.24 88.30 = 8O R 313 %)
415 81.74 88.30 _&i _______ N e e e e
380 81.92 88.10 = 84
400 83.31 88.80
60Hz 440 84.30 89.60 82 — —=
460 83.91 89.70 %0 ‘ ‘ ‘ ‘
MHEREBI(IE2 2.2kW 50Hz, 4 PE—4) = 8368 Ll 70 380390 400 410 420
X2 e : iy I (V)
Efficiency improvement of 2.2kWX 4 P IE 2 motor

—, 50Hz& 60 HzOBRUHEEAH L Th D, 400 Vil #Flic
HFB L, 400V/50Hz - 400V/60Hz - 440 V/60HzD W H
% 3N EMT L WS A G 2 01 5,

KEZ LT R BT, Hifilk L OHBERICADE TR
BEET 2E 2 & &2, MM & DERHSE NP Ko
TLES, ZOZL»5H, BEKOKWIIHNL T 1HHOE
s CIAHIPH A2 BHE A /35— L, KMl Z & TR 3 ERK
2B A 6N BB ORENRNBEIZL S,

4 KREOSHEBEMROIRE EREE

R CRhER A _ L3R & B3 N X G BN 7z, FROMGE
TIZFEANZM LA 5§k 2 U, RSN & & & ik
BNT A=A L UTHROESET T ). AN LEE 213, KK
Pt E R E K E TZ 373K 2 b OEMTHEBIT S
ZEThB, TOEZLTHED22kWHEOIEHERN RS 5 D
ERENEEHIE LTORT,

(1) &= HOBERIK

$0.65+ ¢ 0.60DMAE% $0.85+ 4 0.80I2Kk&E< L
2o BRBMEOKRBILENS VYV ZAEMBZ L&, ER
PREDRFIE A TE 3R B E TS LT 5,

(2) HBHEEOBIM

FH94.0 A/mmP O EFEE % 4.4 A/mm* TR 12
L 7= (50Hz, 400 Vi&RDBAE).

(3) SO B 1 DA

1.70 TREFE DR R AT % 1.60 TRLEE (Z{KHk L 7= (B 1l
3 — 7 T50Hz CORME, A BEODEKRIZAEL L
TW3),

(4) KIBLTERESHHR O FRA

— R 75 BRI & 0 HIR DR AR 2 $RAE L 72,

R2iz, ZhoOFGELEET - 4REERT, B2

AL

2. 2kWEEEMT400 VI, S50HzDMHE T — 4 Tdh 55, 380
~415V & TOMEIEEH T8 %L DiE\ VIIE & 5%k L ¢
WHZEWFNE, 60HzTHR U & IcHEBE &AL, it
HEE ORI T E K s KT BRERAE T2 Z & &
RUTz, F72BA% L - iAE i T & E B & Ok RERE 4 B

LU, B 329Rm LA T cidn ra— 3 IUIZERTE 58l
mERE L2 8T, TR E S, S EVEHiZ 21 T\ 5,

S HbHUIC

(1) HEBERERE T XL F -k 5, SFEICNT 5
OB E > TH D, TORKZBEE A D)W
FEANEBAL 72,

(2) BiklDRhFMOMIZ, KIE Z & DHEARR0 s Bk % 7
L, ZOMEHBE L Z & &b,

(3) BUSHEBUC B R SR A B, YN TDH
i & /357 L 7=,

BOAIALX —MREEATHILIEFES5FTE 4L, &
= IOLVIHSHIIE T 2 B AR 5 2 Lk A = — D]
BeEA TS, Skttt aiL, t2cH Tz
DR AL L T 220,

(BEXH)

(1) MEEAIXIVX-—BETEWMAR, FTRAEEE IRV —RIE
OARERGEREREE, TH22F3A,p.9.

(2) #HEEABXERIES, BSBMECHHEM, 201159 A22H
HEThR.

(3) X&FEE, FEROZHFEOHE, FAERMEKIR, no.177, Dec.,
2011, p.47~48.
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Overseas Application of SUMI-THICKENER®

o H =

Koichi TANAKA

SUMI-THICKENER®

1 ([FU®IC

A3y 9 F—WMABE (FRPRICHE, ZORPG15MAII v I F—"

T m2

BEEVBSEE 3K O SEME R A BHE S, b5 0T
BRI B AT 728, BT a9 2 BBRLC, TRk
HEC KD 2 DMEMBE#RETIRETH S, HETTY s
1, % < ITPPEETEEN A KT B B EHEAR B Y T B
HEHRERML, BEYBEEEMES 3L TBRENDS, £
NAESIR L T 2 3EH, EAERKT Y St axy b
M2 (SHI-EV) DA I Y v 2 F—%Tdh 5,

BHEVEEE L, Wik Ty st oEXICK DT %
FIF USREWE % 5T 208, OB E F E A6
WEEZIRT W, ZOZEh 55—, BiETa Yy s 0D
VERREE 20 & B S M 2z M BRIRRUC R, IR0 H
BERMBA R DORNE LUBHEN R EhTnb, 23V v

=0, WET Oy 2 AROIERE TIRESEEE TS Z
LT, BANR= A L EHBEEEMEROZ L AHE LTH
FEE Nz, 198341 1 SHEAMALLE, e DREIZRL,
EARE DI b, WAKBEEI N 2 2EM T & UV
Ty YV ORMSRE, T-YOBREERIIBA TE 2, YK
WVERFH & % SEUEIS, AR REERH TV B B B & % 5 0,
BIHE200 LA O AT A EHAR TS,

2 232y F-"OBE

21 MAESH
R1IZ2Ivy o F—"OMAERIEZTT, MREEAR

FREEERS A AL, BRSNS %175 R & 2 3 &
v 7 F =T Eh TN 5,

22 AIVyUF—"OEEE 7 OHEE
BHEMIBREEORE A A ¥ ME, ORIkt o g
70y JBR, @RI RS EEE, OUWEZ T v OOy

IFVYIF N
5 T HAEA v
B 7 7

AT = JLBIAR
Y55 e LR
TAALMY
Ea—4 #y
P A7 DR
SR -

ATy F—EER
Cross section of SUMI-THICKENER®

BHEVET D 5,0
xi>vaf—@1:h6®%#éﬁtfﬁﬁwﬂﬁﬁf
s EOTEHERIARMLC 7Oy 7 AREES®S I+
/7%&/n%@wrﬂﬁt,& @%T5742b0t1
— AP OWMAMREMAGL, MNICHE—HEBKTsZ 8, 7
4 Z MYV a— 2 N7 uy 250y — v, SEEEED % 5
v VDS~V EATBIEN, 23V vy F DR
TH3(E2),

F72, KR 26 m (f L FTEAT), KKK
Fifif30m3/ (m?-h) (P - ML T3ERT), RRMLEEK &
3500m®/ (m?-h) (B L3EAT) RERBUEDOIHEE T, —
7T/ O R HRRL, 2=y PHIDZ I Yy

F=CEPEHEL TS, HE$25mE $3.5mD 2T,
B T TR AR R NEREEE & BREIER D — ML AGA A & AT
> 72IRRETEBELATICA T 2, Bl L33 — R fhE ko iE
fif, FE B K ORROBROATH 5 Z L h 5, THHIEHE
TE 5,

23 BIFLEEBMOSETIOY VK

RIFMEMEOBE 7 v v 7B, REEKESL, &
BaEL §H0EPH S5, BRI, RO RISHIZ 0
Tiibhs, BEERAOHERLIHEMNE, RISHKHL KO pH %
EDZMIE, FATEOREEHR BEME OMEIC X D fRow 7 5
PRCERET 5. IKICEOIR & BEFRMEE 3B S & BEFIC
DB EIBFFEINTE, Ty 7 RETREICEN TR
B3 T-EHER OFERC AR IR b L O BRI 2 KB RE 0 4
HRENHEETH S, A3V vy F-"F IFLUIFy
VOISR BRI I L TR 5 2 L2k D
FHET O o o B RAIDREXE, KDEEBETKERTOY
s LT RE/EE LTS, ZTDS A, IFV U ITF v Nk
FANICEIE S 5 Z &k, RELZESE T 9y 7 268 T

*EREEMI /N1 0O X2 MiXEH
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=1 SUMI-THICKENER® installation record for green-liquor clarificaton of pulp industry *2 SUMI-THICKENER? installation record for brine clarificaton of electrolysis
A RN e AASEE A RN e AR

1 [EI A+ SMT-12 $12m 1998 1 [EI T 4t SMT-9.5 $#9.5m 1988
2 i [E Bt SMT-18 $18m 2004 2 [EN J £t SMT-12 $12m 1990
3 YV HAE=LCHE SMT-3 $3m 2004 3 [EINK ft SMT-11 ¢1lm 1992
4 EE D+t SMT-5.5 ¢5.5m 2008 4 [EIN LAt SMT-11 ¢1lm 1995
5 EE E SMT-10 ¢ 10m 2008 5 [EIR M At SMT-12 ¢ 12m 1996
6 HEF A SMT-10 $10m 2010 6 EINN 4t SMT-9.5 $9.5m 1996
7 ZANA VGt SMT-7 ¢7m 2012 7 [EIN O £t SMT-11 ¢1lm 1997
8 FEE H 4L SMT-12 ¢ 12m 2012 8 [EIN P At SMT-11 ¢1lm 1999
9 EN QL SMT-8 $8m 1999
10 [EIN R £t SMT-8 $8m 1999
BT, REBIGMES — YA HETH I LA TE S, 1 MRS i SWT0 | 410w 2009
12 24 Tt SMT-10 ¢ 10m 2012

24 RIFRIERESEM

A3V yrF="NTIE, EETTY 7 EEDRATEL,
RN TERICET 228D T 4 2 ) E o — &5 5 i bs
ENB, T4 AP E2—RICBEBRORPERT SN, (KK
FEEL T3, MATIE, TA ANV Ea—208jEL L
12, RSN OATIZb > TG SR, B EERIZET 6 h
7B N 7 7 > T EAWATEK T 5, T 7, T
PO EEICHE I N HARE ZOF EEEIC LA SE, B
—MEBRT B LI TS, £, BETT Y 2 BT+
APV 2—ARTHEHELEWE D, RIFHEEEZHL TS,
25 EEEEROEVEEE

23V 7 F =N T IR A B, o A R
Birbhd kd, BREEMRL TS, X6ICEETO Y Y
AENFHELEC, GEELEZAT 9 URL —F kL Xk
STHEETAEENRELEWES, B2 55k
WkIiz, »EFETL - FOFIREG K OEIE &% L Tn»
5, 72, MAMRIET 4 2 Y Ea—2h5 FlaEIcfihx
NBH, BHEBOZ T v VERILEELENE S, Tay s
DPIRENL Z VBRI AT T B, TORR, R
BRI L 0 3~ 5 fORRETA T v VEGIEHS Z &
MTEBHLIITE ST,

3 #BHEmITFTIIVES—23ar

A3V F=COWIATT TN =2 a v EELIBES
ATETHREL 5728 DD, FEROPEANBEZRETH - 7=
H, OiSTIEESS (Suspended Solid  EWE) Bt
BEA TR+ 3 MO WA LW, @3V 527 P TH A
N— 2 BB LIRS v &0 BN &0 AR
TTVr—vavEEHETHIEICL,

31 V-4 T¥ADEHA

WSk & &6 AR RERREINT & LT, 2L TABE TRIC R D
THEIEFD L NDON Y — & THEORIEAKO— YRR G
BT H B (T 1), RN Y — 2 TEORIEAR, iR
JEAIERITE Y. & HICpHR KR G E T & h b E sy FHEE
AIORIRMEL, FET T v 7 OFMAPEIRIZET L TL &
HEVIREND B, FEHEBHI T BHEER AL L,
K, RELKAOBMARTIRELMBREL L2280 Hh
o7z, ZOREIIR LT, WP ES TEER L BN T %
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Vertical Offset Parallel Shaft Gear Box for Gas Turbine-Generator
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