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Model-Based Development of High Performance Continuous Ship Unloader by Vibration Reduction Technology
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Shinzo OKADA Ichiro MITAMA
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Haruhiko TSUZUKI Kazuhiro ASAI
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Bucket elevator type continuous ship unloader
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The bucket elevator type continuous ship unloader
(CSU) introduced by Sumitomo Heavy Industries
Material Handling Systems Co., LTD. in 1976 has a
high cargo transportation efficiency and has achieved
many delivery records in Japan and overseas. In
recent years, there is a strong demand for further cargo
unloading efficiency from the viewpoint of energy saving
and environmental measures. By suppressing vibration,
the bucket elevator speed has been increased by more
than 50% compared with the conventional machine. As
a result, a significant improvement in cargo handling
abilities has been achieved. We will describe it in
this paper. For the development, the model-based
method was applied to speed-up the project. And the
verification was carried out by means of a test machine
equivalent to an actual one. That has confirmed that
there is no structural problem with a bucket speed of
120m/min. In addition to the realization of high cargo
transportation performance, the low vibration quality
has solved the problems of environment/maintenance,
which have become more and more demanded in recent
years, and is able to meet the needs of customers and
society.

WL, AT ALF —(CPEBOROMN» 5 8, & 5% 54
BeshERia b & ARE) - BRE RIS KD 5N T B, fifRs
B BT 212357 9 PORBYLENT 5 b2 — Y DOEHE
fLn3FZBZoNDH, N7y PORELDEE, 7ya—40
HE M VEE RO EICE L RITL, A

1 HAAE  * kERERMME S X T Lkt

FRE#MIEIR No.202 2020



X - HE FURRWICK Z3EERMEFER Y O-FOETIAN—-ZFEE

R — 7

BEDEL

Composition of bucket elevator

X2

Rl — 5 FRE
R
BE Zfignl
A4V 08

M,

[ [ [ [
L| ® M3 o ipe K HIRHE (60FHTH)
o fEHEMRZE : o s’

‘ ‘ P
HEIA T — 7 SRR g
s ‘
L BE & fig ]
A4V O e

JUipuSs 4

0 10 20 30 40 50 60 70 80
Ny b F . — V3 (m/min)

B3 Z0m/min)

Measured acceleration on roller support of CSU (conventional type)
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Bucket chain velocity vs acceleration on support of roller
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Comparison of measurement and simulation
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Simulation (DEM) and demonstration experiment for excavation efficiency
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Simulation (DEM) and demonstration experiment at discharge
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Up Grade of Remote Automated RTG

Pursuit of faster, more accurate and safer automated container handling
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Noriaki MIYATA
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Remote automated RTG
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In 2005, the world’s first remote automated RTG
was delivered to the container terminal on the south
side of Tobishima Wharf in Nagoya, and a stable
operation has been achieved for over 10 years. In 2016
the remote automated RTG modification of another
company’s RTG has been successfully operated at
Hong Kong International Terminals Limited Terminal 9.
About 10 years have already passed since the delivery
of the automated RTG system, and during that time
various improvements have been made through
operation, realizing practical container handling. In
order to complete a practical container handling
system, it is essential to accumulate and improve such
operations.In an automatic RTG, "efficiency/reliability/
maintainability/safety” is particularly important. Here,
some of those that have actually been improved and
those that are being considered for improvement are
introduced from the following four items.

@ Enhanced position detecting function
(@ Enhanced positioning control performance
® Enhanced safety performance
@ Improvement of RTG-ground communication system
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Overview of remote automated RTG system
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4 Drum Type Ship Unloader
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4RI LRBET7>O-4
4 drum type ship unloader
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Recently, modernization, labor saving, and efficient
work are being promoted in various fields including
material handling equipment. The bridge-type
unloaders for unloading raw materials operated at
steelworks are aging in recent years, and are replaced
one after another. When replacing, customers request
the following performance upgrade : A crane, 1. larger
in size and lighter in weight, thus installable at the
current yard, 2. with less fatigue and maintenance
load on operators, and 3. with an increased safety.
In response to such market demands Sumitomo
Heavy Industries Material Handling System Co., Ltd.
has developed and delivered a 4-drum type bridge
unloader for coal and iron ore handling. The 4-drum
type bridge unloader can perform all operation modes
of hoisting, open/close of grab bucket, and traversing
by controlling four drums individually. It realized the
light weight and low maintenance work, which meet the
customer requirements. For the 4-drum type unloader,
the control of each drum motion is the key technology,
and it was also developed in-house.
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General arrangement
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Main specification
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Overviews of crab trolley and rope trolley
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Development of Steel Plate Truss Girder
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