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Earthquake Disaster Restoration of Material Handling Machines
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Crane damage by earthquake disaster
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The Great East Japan Earthquake measuring magnitude
9.0, which is the strongest earthquake ever recorded
in Japan, occurred on March 11, 2011. Many material
handling machines that were operating in the stricken
areas were variously damaged by the earthquake and
tsunami. As far as those machines made by Sumitomo
Heavy Industries Material Handling Systems Co., Ltd.
(the former Sumitomo Heavy Industries Engineering
Service Co., Ltd.) are concerned, damages were caused
by broken quays, collisions to vessels, flooding, or
collisions to wreckages. We had to face up with many
obstacles such as difficulties with securing lifeline,
interruptions and evacuations due to the aftershocks. The
quays were to be rebuilt at the same time. Therefore, we
repeatedly reviewed and readjusted process of repairing
damages of the machines. After two and half years have
passed, many of the material handling machines made
by SHI have been rebuilt and are working properly. It
was valuable experience for us to have repaired the
earthquake-related damages of the material handling
machines, because it helped us to appreciate the needs
to discuss how to take countermeasures to protect the
machines from earthquake.
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Design Specifications of Large Crane Designed from the Viewpoint of On-site Assembly

o= i oW X

Kiyofumi TAKAHASHI

TR LB

AN -8 0

TR B L

A7 w75
RN s b

I FIR

Assembly procedure

=1

FERERERE D 27 L8XS1 (1B ERE#KT
STV TY—EX%RE) T, 1995FICH)5H
EHHRALURE, ChE CERIC20&EDATET A
TPAIL—2EWMALTWS, ChIEFKBRETFI17 X
I L— > ORFEFFICHT 2EMAOELRICKL, T
ENMAFETCOAELEEHITITEEHEL, ZOT
EEIL—COEARSFENRML, FHE - HiEED Y
L—CDOREEIT>ERETH 3,

A#TIE, [AMEERL LP S EB/NEERAR
ESLVERFRE CLWMERTEEZRS, pO/NELR
N—Z2CEHPHEICEF TSNS 2327 & UTHE
BUEISATRAIL—2ICDOWT, H#TOEITD
HRDPSTEOFIEE ZDMILTHEEERTNRA
U EsREttt A EICoVW RT3,

7, HRTEH3PBLOBEEZIF>IATA TR
TJL—CDBAFEITERICODVTERALELS, KBIIL
— 2N RY D THEIFICOVWTRRT 3,

1 FZAHE

19904 D1, EIN O & AR AT I HTE AR O R 25 K
FBEETHL, ZOEMNBLO—BRE UTEEEDR EI
WO MA T\, K2 TEMOBEE, b FysR
TORYEHM O EFEMNER Lo kE £ HERELTru—

Sumitomo Heavy Industries Material Handling systems
Co., Ltd. (the former Sumitomo Heavy Industries
Engineering & Services Co., Ltd.) put the first Goliath
crane with large capacity on the market in 1995, and
since then, SHI has built and delivered more than 20
of them. In response to shipyards’ needs to replace
exiting Goliath cranes with the larger-capacity ones, SHI
employed the construction-sector-led maritime assembly
technique, and amended design planning of Goliath
cranes accordingly. This has led to a development of
the crane with new mechanism and structure. This
paper describes the design specifications employed to
realize the procedures and erection methodology from
the viewpoint of on-site assembly of the Goliath that has
been developed under the concept of “Using readily
available equipment to erect a crane with light-weight,
high-speed, high-capacity, low wheel-load and a wide
working range, which can be done in limited space and
within a short period of time” .This paper also describes
a technique of large-crane-handling, explaining the
disassembly of other companies’ Goliath cranes with the
structures similar to the ones of SHI.
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Renewal of Continuous Coal Unloader’s Bucket Elevator Part, and Introduction of Electric Motor Drive
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A bucket-elevator (BE) type of continuous coal
unloader that SHI delivered for Shikoku Electric Power
Co., Inc. Saijo Thermal Power Station in 1983 was the
first coal unloader installed in a coal-fired power plant
in Japan. The machine was relatively new model, but
most of the coal unloaders have adopted the model
ever since. The BE should be renewed after about
20 year operation in its severe environment, because
that portion of the machine is to be superannuated by
then. Generally speaking, when this kind of equipment
is superannuated, the examination of renewal of
the entire machine has to be made. However, since
a main part of the uploader can be endurable for
further extended period of time, it would be possible
to significantly reduce the renewal cost by only
upgrading the BE part. Furthermore, at the time of
the renewal, functionalities, including maintainability,
utilization rate, energy efficiency and environmental
responsiveness, can be enhanced by replacing its
hydraulic drive with electric one. Thus, both cost
reduction and performance improvement can be
realized at the same time. This paper describes how
the renewal of the BE part and the drive-upgrade to
electric one can be done.
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Results of partial renewal for continuous coal unloader
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Details of partial renewal for bucket elevators mechanism
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Steps of partial renewal for bucket elevators mechanism
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Remote Observation of Logistics & Parking Systems
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Remote connection for secured security
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In the logistics industry, Sumitomo Heavy Industries
Material Handling Systems Co., Ltd. (the former
Sumitomo Heavy Industries, Ltd. Logistics & Parking
System Division) has provided optimal total-engineering-
solutions to indoor logistics equipment and information
systems in the market, and as a result, has gained
a fine reputation from various clients. Especially,
with regard to the filmroll handling, SHI-MH provides
differentiated AGB (automated guided vehicles) with
gyro-navigation system differentiated from ones of other
companies. These products contribute to improvement
of clients’ productivity. In the area of the mechanical
parking facility, SHI-MH provides a puzzle-type parking
station called SUMIPARK, which realizes highly flexible
layout and space efficiency, and is expanding market
share in this area by especially building SUMIPARKs
for high-rise office buildings and condominiums located
in urban areas. Since after-sales services such as
system improvement and speedy repair at the time of
mechanical failures are absolutely important for these
products, the remote monitoring and maintenance
system would continue to be an essential functions for
them.
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Remote connection from parking system to customer front service
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Automated Grab Dredger with Hybrid Power System
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Overhead Crane for Copper Electrolysis Facility
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Overhead crane for copper electrolysis facility
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Automated Storage and Retrieval System (ASRS) for Iron Works

@ W T

Yousuke OSABE

2 AT LB

General view of system

X1

1 [3UC&IC

WA, PRMER A HLD & < RREBREIE, A B KO H AR
FOREZ L, SSEOMHEZLE VS 2 DD K& Bk
ZALICET L, PEkiC &L T4 R o L X UME
HRLDERDEE > TE T DB, REOMELEXSH
& > 2 7 4 (Automated Storage and Retrieval System
ASRS)IZH L T HEDABAE TIE A<, BiE7 4 v &
BT 2EABOEHAREY 27 LA0EA X Hh, #EBIV
WAEEFOERILAX ST 5,

RIS > 2 7 28k R4t (IH (3 ACEMEM L3
SHUD AT 4 I AKIS—F VSV AT LAEER) L, Th
F CHRIPE, BB KOHIREER 4 EOREICRL < OHEREY
Woks 2T LEMALTETED, ¥ 27 L0OEHEN: L HEE
CEWTHEE» BV ZH T\ 5, RIFH>TE-HE
YIRoRD 7 ooy & ORIl S 2 7 24l K OFHRR
VAT LBl ERE S, WEFa BEIAEY 2748 L
Tilig st L T 5,

AETIE, WS EEREY 2T A 2T 5,

2 #HMOTICH T B DRR

P B IZ B YRR ORHH L L TROEBE Y BT 5
na,
(1) Bk (ki & OIRED) NERMTH 5,
WRDZ Emns, B Ir#ETH S ZLIckhE

B AWETE DN ERE NS,
(2) BN DOTEIRDFFRTH 5,

— MR DOYIGERR I IR, BRI DS 4 THKE S,
BRPOERY, HME LR E X £ 8, ikt
BIRNORNENER X 0 5,

(3) B LHMTH 5.

HEMEWRT 2R CTH B 72T TaL, MEEE M
M0 & BHITH 72 B HANCTH A 15 BT AMED S
fifichsrZnBERENB,

(4) BEME &,
24ERHGAREDOEE S 4 VA b TdE b &
SHMDE LT, &L OEMENAA L 7=, Esk
ENhs,

(5) wEMEDE,

BRI ERDTH D, Fr—, REOFRISRE
L3 ERAREICHEU S Z 25, FORENE
IZOWTIEERICD S DAERE B,

(6) FEHREONICT-BEARETH 5,

T 2 & OIERIIZ 300 T & 24 RGeS 0 Bl
oA v EIEDBZENTNES I, REBmEL— &
EDJEFIFRNIDTFRERERT S Z L NEREh 5,

(7) ¥3I2b—Y 3 VYV TORMEADBETSH B,

(BT 4 v E1ED AW, [FT v o & FEk0]
% EFBGET L, Wi o &k 5 BE AR 2
ThELFIBROBM A2 EDT=, ¥ IaLb—Y 3V COKE

*ERBEMIE S X7 LS4

FRE#MIEIR No.182 2013



..
J1IVABBEE

B2 ASRS for coil

MWEREN S,

3 HHmETEBEEY AT LDORR

X112, gk Qg Y 27 20lE, v 25 4
DR REERITINT,

3.1 iekEkfE

HEIEHFIZZ 2 o h oL — v EMTHRINTHS, 24
AoV — %, BlAE 2RISR T Z LIk D ERE
FEFEBELUE, 72, #TV) —FRAZ 9y 2L -V 5K
422 &2k, 1THIC4RREL, SOKWIEE52,
MRBE L+ v v F LR EEATS2LICKD, k%
DB ETIREL, @SB L TREORIE 257,
32 EHE#EIZTLA

FES 4 VITEE LI YRY RS T VR AICHRTL B
e %, [Fl—F 4 ¥ Z &I 2 SRl 2 & 47 5 FERE & A% i
IZTHEBLZ,

ARAEMN T LT, TARME, 2 R E S ORI E )
iR 2 AT 52 BB OEWEABARK Y 274 TH D, b
7 v 7 BT %5 R L CHBARILEIRT 22 2 ba—
L, HEiEBOAILEFEL -,

72, YoV orHERKIZ, EoBMEsEyF o450
ARV = ANERTHERNAERB Lz, 61, EyF v
TEERIZE 2V 7 I ARV EHBNICF v 2T 5
BREAR T 2 Z &ic kb, BT ORAIEA TREIC L 72,

FEAHML O HEIRE DEERE, #hFEAR I K ORI A
REA BT 5 Z & CHBIZEDORWRIRA L% X - 72,

4 HKgmmElFEBEEY AT LADEAR

PRI, 2 OO S RKIF 7 v — Ik B TE
EREB KOCTEANEIEE & SN TE 2R, #E74 v
LEETAEHBOHEAE Y X2 T ADBEAIZLD,

- A5 B D K MEHE I

- AJEE - AR O L

-AEEE AR OHII

<) — R & A L0 kEE

- IR 2 AR S B

- st OB L

RS WEkFElFBBEEY X T A

RRAHBEE
ASRS for long item

=3

AEEH OB LB L OMEEBRIROUEE

- AW

- L 0D LR
EEBL, B2/ VHEBRR, BISICRRHABEA
&S,

5 ®HBbHUWIC

ERERIE Y 27 4T, ThETE-TE -8k
HEYWNY P v ENC KD, BEOELAIIRZ 5h DR
W AT AR EE Y 2T A2 L T 5, ZORE
FROBED Th B,

(1) BE7 4 VEMOEBARY 27 40BAIZXD, A

FERESI DI b, FESEFHONNR, #8971k, fEXEEEOWNE
B R ORENOMER & FEBLL 72,

2 270)—FRAZ AL -V EFyyFLIN—-K
MO L 0, HEROTFE & RIS O
S EFEHL 72,

(3) T v o RIET %5 U A SR MEIERE A2 v b
O—L§5Z ik, HEROM Fi KO IR
DEBYLAEFBLL 72,

4) EvFvrErmeREl, E51, Fx v HiEs
Bk sz &icky, BAMMOMHIEEFBEL /-,

F5F 9 EEL - SRR L 2L T ABFE O = — 2B

Z, GHEBWE L THI 2MMAREEL TOLHiETH 5.

FREEMIEIR No.182 2013

22



ey Bl RS A S £ 100

23

B AR AN Y Y F T

ERAZZMNEE Y ¥ BBEEDHRE

B & TH OB

I

Development of a High-speed Exchange Picking ASRS

oL Kk K

LTI G A N

Shigeru OSHIBA Ryuta KOHNO

FERAZ 2 Iy o
Rapid exchange SUMIBAQ

1 EU&IC

WA, EIREERIC W, RGeS 7 4 v 2 bWEB
ISR 228k, WS MmO 2 2 i
b5, £/, y—E2MLO—EHE U THEXYHMMW - #H
BORFBUCIANS 2B EE £ <, SH LW & BT TH:
R E DR O SRR I A HE)EE Y X 7 4 (Automated
Storage and Retrieval System ASRS) 23327 5 T 5,

DL B=—RIBABNRL, Emaryr+ & LDy
Y—TW»r o TROY £ v M7 =4 ZMINEEICAR A
MUY v * v S HEEH A YL 72,

2 EEf#HEFER

21 EEMHE
CRERmI VT IABAEE 28M(12vFSEYY-T
W57 x4 ZMNEORLAGZ S DIZL
BEWhHA 2L EA4 LT, B1OOH15ODH
FEmF I AEY)
-HEAR 4y re—-Fa2=y MZK B Y — Rl
HRT, ETEB X OFBEEHIRE A

- @{545R Ethernet& Vv MEEEHWHAR
CERC BHIEEIT v 5+ 650 X440 X 350 mm
RA30kg X 2
22 #BR

(1) ¥ LIRS

ARV FIREHO 20 v MLEEE D
YT REABIET A MNERDEEAREL, 2T
FOMBAVEBETSZ LT, 27 F O
AR BDETZENTE B HRE Uk
),
(2) TEIRRE 2 Wl A

AT, A vy PAX20HBIR4IcY—KE
— A ERAL, IMBEFICRETS 2L -V OfEh s
HHRHIA GEAF, 5B THIBIL 72, 202 &h 6 E
& MNIREE Dk & BB IR BN 5 W g H — T &%
BL, B#oOFs R L 23EK L 72,
(3) HHlfE Y AT 4

Ethernet& ¥V 7 v Ml #HWWHnlfE Y 2 7 4 24K
LU, #oE UM s U CRAET 5 AR 28R
BV, WEAFIER E 70 55 A PRER % KR I

*ERERWRE S X T LkSt

FRE#MIEIR No.182 2013



BTRAE

%
10 -
9
3 @avrrABA
VA= T Be—7 x4 24l A
7
B/A > 0= 7
6
/'
5
4
(@252} [©221)]
3 J
2
1 @avrrAta M 7 x4 A
71‘4 XWC*T’)*)‘—*7W‘HB C/B
1 2 3 4 5 6 7 8 9 [l ]
. AEZEME7O—
! Flow of exchange motion
\
M,

1

) Ka

|

I

gp ¥ AN EBEELE

Mimetic diagram of mast top vibration

WL 7= (RETHUEH)
(4) SRR - @EEL s o0 250 =L
N= 2RI L THXHE Lo L — Y DEFL — LR —
ZPEIZT IHNT v h—BilREFET 2 L 2 HK
ARATAZLT, A4y H oL — Y OEEIIZEES R
R & T 2 b & FEBIU 7 (ReaF i) .
AL ZF LT, BT YT F ABLM28T & v S Bk
DY A4 N A LEFEBFTRL, FFRQ) ~ @ISR THEE
EhEL 72,

3 REZvHTL—rOIREHIFIHEEE

3.1 HlHRHIE

ALy oL —id, EATV - BRI AT % i
RTBETH, 2RO A NEHA FEUTETHAICHY
ok d % SRl ds K OVEIT NS U A ST &

Wk TBy v PLEIEG LTS, Z&yHh oL —VIFED
BEWZ ER D, ETHHIZIE~ 2 MSET RO FA
T5, vAMMREIT S L, FREGMEOBERS LA
EPDIZ 0 BEERIPIES, YA 4 4 ATHEERITT,
F7e, IRIIZX D FARE LRIV 2 REES B0, Ml
X B RS LT 5, 22TV X FORhERIHIL,
TP et 2 0 F O e RE A IR S BB L 5 5,
K22, EfTHEOYZ b BRSO SEAX 27T, 1
WE—F & U THFICHN IR O FEH AT 2 b OIFRE
FThb, QHE(THMTILV -2, FE7r—2af)L~Z b
BTy MEA LT HMA b RET M TUIRE
BiKa% ke, <2 bEARESE KD, B3I, 24y 7
7L — VETOM S 2 HERER T 7L R0,
My3BHETEER, MdBHE L ER, Kdd~v X MIh
EBTHD, 22T, o EBEFBOMIREREE, o 28

FREEMIEIR No.182 2013

ERAZZMNEE Y X7 BBEEDHHE

24



25

RS SEAZAMNEEY X2 JEBHREEORSR

[UACEER Vo »O—

Al & (LEMIHE [»O— MEHEEG — Lo EaET
+

wl

—| J&
N kS|

LAl P

PR SR B +
bR O e [

U)‘r—l

Iyva—4 MR 2 LY,
fr P, ® | S
=3 SIEFHIEFREERRX
Position compensation control diagram
HE ERET L
> 1 » l >< 2;
My=s+B, S
< 2 MERER
1 v
| T s T
+
! O 1 |1 <1
e i Mys+B, § A
BHFEHET L

2By HI L= ET2EEETIV

2 -inertia model of stacker crane

X4

HFEBO AR (G H B OIRFER) 55 L, K
HARFER w 4F, ETEHETE( P+ ETHREEIE )
it 5~ 2 P OREEIRIBIC X D E Eh Db, BEES
DR & PHl3 51213, REREER 0 AL 208 B
D, K27 L TRMERTOMHEERMIET S Z LT 2%
EF N OFIMHRHIEEFBL 72,
3.2 (IEfHIEWRE

SR F x — VERE 2 O T, BTN HERRE T b
52544 YORIZEIRELMITEET S, L
5T, B—FOT YT —&7F TIIEREE R ALEREE 458
TEBNWI LR, HEDOE Y& L TERELY -
FREEIIE #5 & FERE U 7= —IRAVIC L — Y EEREHINE 37 130 B 48
EL, V-¥HgElESE 7T v 4 =L 27 s —-XFL
—FN2d 3 LB XD RIRLTLE S,
ZFZTR3DESICE— 2Ty a—RIZkBMEIra—X
FL—7& U, b —PRERIGE 2 & 2 MBI TRiIE % 2

A AERE L, 7, MERBEOMICE4 TR 21HEE
FOLOHIRHIBMBE ABNL, X 5IEEE2 L5 HMT
PLEFE A ORI A RE AR T 27 4 —F 717
— P AEML 72,

3.3 HFIEFIE - fEREORERER

FEBANDOEEEDRNIZY I 2L —Y a VETAEHBEL, Hl
IR7 4 L A HBEDIER A SN L 7, FEEE 4 — v (BF
HEE5.0m/s, NMIREE1.0m/s?) &2 2T LD AT E L7ZED
B LS & IRBIRIE 2 RER L 22, #lRT 4 L4
T LOLGE EHHRT 4 2 D DA O HERLESE 1RO
EEZINhZThR5E LUR6IIRT,

A E 7 A B AE L S MR IR L DD, ki)
PRIGIE /SR ICWE L T D, 7 LEAREE & KR
JHWRST A — 2 e —HREH B LICXDHIRI RIS SN
% Z EHHERTE 72,

FRE#MIEIR No.182 2013



BTRAE

SEAZAMEEY ¥ JEHEEORHR

39.208

39.204 /“\
39.200 r /
E

= 39.196
/

C

39.192 /

39.188
/ / VL T2 A ERRE)
39.184 /
39.180 | ! | ! ‘ ‘ ‘
13.0 13.2 134 13.6 13.8 14.0 14.2 14.4
IREI] (s)

FHR7 1 L2 % L OGBERZ T

Response waveform by position control without vibration suppression filter

X5

39.208

39.204

39.200

YA e

1

v/

B R RE)

39.188
/ / / e
39.184
39.180 / / / I I I ! ! !
13.0 13.2 13.4 13.6 13.8 14.0 14.2 14.4
HER (s)

FRT 1 V2 & V) DEBRE T

Response waveform by position control with vibration suppression filter

X6

% [Z3INy 7] LU [SUMIBAQ] I, FRAERBIEKRISHOE

4 BHYIC

EEAB AN v F v HEEE TIIROBER TR 4 5
BLTW3, &k, AHIE -EBARKY 27 412 8 A
BRI RETH B,

(1) R UMImAEE), Si%ae 2z BIHREIE I & OHrafE >~ 2

FADFEBIZED, YA I 4 L&k KIEICERHTE 7,

(2) BBy &L ARV — A R—=Z2DFMIZL D, @
LISk S IREYRCEEFT OREAPIET 2 & & B ITKT 2 b
BEBL.,

5%d, T TEMMT 2HE = — XITxHE U= 855
FIZBDHIAETH 5,

(BEXH)
(1)3E, PIDFI#D & IC & 2 21BEROFIH, TROFETESLEXS,
No670, 1994.

FEETY,

FREEMIEIR No.182 2013

26



FRNYyTFUKXT +—2 Y7 FB0.9t-3.0t

IETisRiRsR MBmET

Ny TR T7+—2) 7k FB0.9t-3.0t

New Battery Forklift FB0.9t-3.0t

RSy )R 7+ =210 7 FFB0.9t-3.0t1F, =YV
HERIEONNY - L BEEE XL ARAL Y P ELTWEE
A~ A F—F vV L23DTH 5,

WD EMIZZDOFEXIZ, Ny T ) D48 VLTV b
—SOEWICLOEES A Xz, $L2ERN T2
A DET I JORTRER AT L L 812, 74 P4
D7 A MR K DIROEF AR LIEEME S WE L T 5,

R

(1) TE3ME - ek
IV VHEHDIYALNE FLALT I AL ERHAL,
RO L& 44 YWhf7T v 712 & 2 EERPEEONE N
FhLIz, /2 —Ey b u— LOREEENTS L
2k, 2770 v ORERE D 5 < LR A SE
L7z, EHIZRENORBIRRIEEIIAI Gy ) v D

27

ER FAVEEET TV a VAGEL, EENEAM LR,
FB15t(3 V7L v 2 Z< Z b 3.0mhf %) (2) %=atk

T A B 1500kg FEREZ NS — MZFE S TR WEAIE, BMEB &<
= 3000 mm NRLET I L OMRIEREE LT 2817 - %4 v 42—
EATHE (AR 15km/h Oy 7 &R E L, £, VY —ZR& V&
TS (A 13.5km/h IS=F Vv UN—E AL, REVEICEEL 72,
A (AT 635mm/s (3) famm:
LA () 450mm/s FEOH BRI TV tu—S 2T 2 &0k
AN HEESES 1795mm D, BHEMARE L X, £, #EEKEE IR 5 HEE
2R (7+—2{+%) 3000mm LHBHAK (T a Ik Ny T ) A REL, B
U 1100mm wfb 2B 72,
Ny P — P& 2090 mm W) —FR T+ =2V TP TRELET 4 AT LA
HA —LR— 2 1380mm RLEDIA M EEDLF TV a VERMHL, YA MR ML
Bl B 2945kg ANT o 2NETYy Y VHESELTEZ L2k, &
il X 2 TEVEZRER U, RO HR & ORI T OO
B AT E FARPEEFBIL 72,
Ny T 48V X390 Ah
FoEH A HEE TR {ERFI 27 VTNV Y Yo kREEE HE

FRE#MIEIR No.182 2013



MERiRlR MRmENT

AR /I IRE

R AT /NI 57 22

Assorting Equipment for Mail-order Small-size Wares

WAERIERIC BT, oA » 4 v 75 5 WEB
BTS2 2 82k, Bk RMOREEE 2 5 @
H%, £/, ¥—e2fEO—BEE L TECYH 6 - B H
Bl O FFIZANT 2B E £ <, fmE RIS &t
BFY AT ARBEIZ R 5T D,

ZOEI B=—XpA BRL, ZELEBERIHLTE S
FEV B4 o 488 FH 30 2 YR S A PR L 72,

PERDAA T REEICB WL, RED) 758Ny F
VU A RN T BB, v a— b EREh B
BHMOBALNIRG 2 BHVET S8 T, RO LS &
R -7z,

- GREIZEVL TR, BRABHRE 3RS S B 2 L

2 SR K B BB T 23T E A,

- EBEHORS T EITIIZE, Y a— FORREEP TS
EHRHY, REAR—ZAPERMIZ P BKEL KB,
ARBEIL, IO Y 2 — PARSICEE S h, RERX
TISVILRER T TARL, Y - FiY - BIRE A L S hkaR
REEEIZAOE L EROa Y FHIC2WEST B T R
TES, AFREA L IHEMAGDEDS Z KD, Bt
11 - BAR= 2 DEMAE 3T Y AT L% HHETE S,

R

ERdH

60 (W) X60 (L) X 5 (H) mm ~
450 (W) X600 (L) X150 (H) mm
fiEE A5 kg

BMIEAY A4 2L F56.7TH

faf 4 X

(1) PSS Ui OEUR D
- R BRSO LBEE, BABET Y RTIC
B LR S FREE T vy N7 AKES 2AEZ
LT XD, AT B M & 2 a b (R
L7z,
SEfRE T U RTHEEIC LD, RERERAE X #RvIMEL
720
< —AREEIT KD, IMEGEE & s L 7,
LIV TR ERIIL, BREEILVE
SITHAR X EELL 72,
(2) wEdpd sy
B —RHHEI KD, TEEIEEOEEL (A4 20
FH96.78) B FBLL 1=,
(3) A
HERD1%/1Y 2— MEFTFE#10%/1 ¥ 2 — T
B, EEEAEIETIREI LI 2S5 T
R DPERAiIfE ORI 3B LY v ERBIL -,
4) AvFFr27Y—
HTEA YT TV ANTRRIZ A D &1, HEEES
L, fEfaheftL 7,

(R EBMIE > 2 7 20kt HE3E)

FREEMIEIR No.182 2013

28



29

NRIRTKLERRE SRR RESERE A3V -1

AINVBUR P RALER eI B A AL =211

Vertical Type Aerators “SUMIRATORI” for Small-scale Sewage Treatment Plant
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Configration and principle of vertical type aerators “SUMIRATOR "

Surface aeration equipment that supplies O2 and
enables homogeneous mixing is commonly used
for biological treatment in a non-terminal aeration
tank with the oxidation ditch in small-size sewage
treatment plants. In recent years, due to its energy
efficiency, easy-maintenance and nitrogen removal
readiness, a vertical type aerator is often preferred
to be installed, whereas an outdated horizontal type
aerator is operating in many old plants. Replacing the
superannuated horizontal type equipment with the
vertical one would require a major change of building
structure, because installed positions of each aerator
differ, and it results a high cost. To address this issue,
by modifying a conventional vertical type aerator,
SUMIRATOR, we have developed a new vertical type
aerator, “SUMIRATOR I’ , which can be installed in
the same position as the horizontal one. This paper
reports that the on-site loading test on SUMIRATOR II
for a year has confirmed its efficiency of aeration and
mixing, and its stable sewage treatment.
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Rotating Plastic Forming Simulation Using Renormalization Molecular Dynamics

Part2 Considering generation of heat and heat conduction for warm forming
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FLOW FORMING MACHINE VARIFOMA and simulation result
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We reported that a simulation of the rotating plastic
forming using Renormalization Molecular Dynamics
(RMD) method reproduced metal-carling phenomenon,
which had ever been hardly reprodused by other
conventional methods, and alleviated the dgree of curling
by raising the feed speed. Due to the fact, however,
that the RMD method didn’t consider such factors as
heat-up generated by friction at the time of the plastic
forming and change of physical property by temperature,
the method couldn’t reproduce the difference between
cold-working and warm-working, which is another issue
to work on. This paper reports that we have developed
highly precise simulator by adding a function to a
simulation of the rotating plastic forming using the RMD
method to make it possible to quantitatively assess
exothermic energy caused by friction, temperature
rise, heat conduction and change of physical property.
The simulator, applied to a rotary forming machine has
reproduced the maximum reaction force caused at the
time of the forming with a discrepancy of less than 5%.
In addition, the temperature rise was around 20K, and it
has been confirmed that the figure does not contradict
with the actual phenomenon of the forming.
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