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In order to promote the initiatives to reduce green-
house gases according to the Kyoto Protocol, the
Ministry of Land, Infrastructure and Transport is
strengthening its support for local governments to
encourage the use of bicycles by providing the facili-
ties for bicycle parking. The local governments want a
mechanical bicycle parking facility with a high capaci-
ty and high speed handling capability. The facility will
also solve the problem of leaving bicycles near rail-
road stations. The problem is usually one of com-
plaints from residents, which is viewed as a social
problem. Some companies have begun to enter the
business of constructing mechanical bicycle parking
facilities. Our company also developed its mechanical
bicycle parking facility in 2004. This report presents
the features of our bicycle parking facility* CYCLE
PARK,” which has a high speed handling capability
and high capacity with improved operability, safety
and maintainability.
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The sea container transportation has expanded rapid-
ly with the globalization of an economic activity. But it
has been pointed out that the relative service level of
Japanese container terminals is unfavorable compared
with those provided by other Asian countries. The effi-
cient improvement of cargo handling at Japanese con-
tainer terminals is requested to enhance their interna-
tional competitiveness. The important challenge is to
improve the container carrying in-and-out procedures
through a terminal gate in a more rapid and efficient way
for enhancing the convenience of container handling,
reducing the handling costs. We have improved the con-
tainer identification procedures at one terminal gate by
constructing a series of identification systems utilizing
the latest information technology and mobile terminal
devices.
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The bucket elevator type continuous ship unloader tends
to be operated at an overload because of its high unload-
ing capacity, and then to occur unexpected mechanical

trouble. Its advanced and sophisticated control systems
may also make it difficult to locate the cause of trouble.
Thus, it has become more important to maintain the sta-
ble operations of the bucket elevator type continuous
unloader. To keep stable operations, Sumitomo Heavy
Industries Engineering & Services Co.,Ltd. has devel-
oped monitoring systems of fatigue life and bearing
vibration to predict problems that require maintenance
work. In addition to the monitoring systems, the digging
speed control of the bucket elevator is also incorpo-
rated into the system to reduce the load acting on the
unloader structure. This paper presents the preventive
maintenance system for the bucket elevator type con-
tinuous unloader.
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Optimization of Steering System for Multi-axle Mobile Harbor Crane
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Recently, at major Japanese harbors, larger and auto-
mated loading and unloading facilities have been installed
in order to achieve more efficient cargo handling. On the
other hand, at small to medium sized local harbors, the
introduction of multipurpose loading and unloading facil-
ities with high mobility is desired in order to meet vari-
ous needs under difficult economic circumstances. The
mobile harbor crane developed by Sumitomo Heavy
Industries Engineering & Services Co.,Ltd.(SES) is the
first domestic model of a multipurpose and multifunc-
tional wheeled crane. The mobility of the model has
been dramatically improved by providing it with electric
driving mechanism, which is a key factor for reducing
the environmental pollutions. SES’ s mobile harbor crane
has a minimum turning radius that has not been achieved
by any other crane manufacturers. This paper reports
the mechanical simulation analysis to optimize the dri-
ving devices, and the comparison with the field test
results.
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Recently, shipping business becomes active and
domestic ship manufacturers have many new ship
contracts because of activity of Chinese market. Ship
manufacturers are making large investments to improve
their dockyards and replace old facilities. Sumitomo Heavy
Industries Engineering & Services Co.,Ltd. supplies hew
types of jib cranes, which assume the largest market
share, and new goliath cranes of 800-ton capacity to
meet the customer needs of crane replacement projects.
This report presents the construction and delivery of
three goliath cranes in six months, and also the reloca-
tion work of an existing goliath crane. For the serial
construction and relocation work, preliminary studies
were performed involving contractors on potential prob-
lems in all phases from the design to delivery. The pro-
jects were successfully completed by the collaboration
of all the relevant organizations.
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10m 10m

Height! Height[J
0m 3m
Load = 80% of Rated Capacity A B

Cycle PatternC]
1) Start from Point A with a load. (Transmission in Reverse gear)[] 7) Move to rearward, then power reversal to Forward.[J|
2) Power reversal to Forwad, and go to Point B with Forward gear.[18) Go to Point B without load in Forward.l
3) Put off the load at Point B, then power reversal to Forward.[] 9) Pick up a load at Point B.(J
4) Go to Point C without load with Forward gear.C) 10) Go to Point C with the load in Reverse.[]
5) Pick up a load at Point C, then go to Point A with Reverse gear.[111) Power reversal, and then put off the load at Point C.C|
6) Power reversal, and then put off the load at Point A.[] 12) Move to rearward, then power reversal to Forward.[]
13) Go to Point A, and pick up a load.C0
o
o

Average Score of 8 expertisel] — — Competitor truck
operators on main functionalities(] —— Current truck
= New truck QUAPRO

relevant to Operator's Fatigue Total
45, ...

Maneuverability < “ Controls

Noise and vibration === === -=memeses " Comfort

ooooooooooo
High - productivity cycle pattern

140
1200
1000
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600
400 ] 1
200
000G

v.s. Competitor( v.s. Currentd
truck truck

Tested Truck : 2.5 ton Pneumatic Diesel, 2LFL Mast w/ Std Carriage, Power Shift Transmission
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Shortening results of cycle time test
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Development of High-brightness X-ray Source for Next Generation
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Laser room
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Timing synchronization(]
system

High power
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Picosecond [
UV laser
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Interaction point

Triplet Q magnet
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High-brightness X-ray generator

ooooboocooooooooooooooooOooo
ooo0oOo0ooOOoOoO0oOOoOoOOOoO0oOOoOXooooo
ooooooooooooooocoooOooOoobooOoa
XoooooOooooooooooooooooooo
oooooOooxoooooooooooooooooo
ooo0o0oOo0OO0OO0OO0OO0D0ORFOODODOOOOODO
Oo0o0oooOoOoOo0oo00oooOoOoOooOooooODon
O00O0O0O0OO0OO0OO0OO0OO0OOODODOOOOO34kevOX
OO00O00O00O0O0OOXooDOooOooOooooooo
XOOooooooooooooooooooooooao
Ooooooooooooooooood

oooooooxXxoooooooooooooooo
OooooooooOoooooooooOoooooon
OooooooooOoooooooooOoooooon
ooooo

o 0O0O40od

ooboooooboooooxocoooooooooooo
ooooooooooooooooobooboObOooboooo
oooxooooooooooooooooobooooooo
gboboboboooXxocoooobobdoboboooo
gobooboooboobooooooobooobooooo
gobboooobooooboooobbooooboooo
goboooboooboobobooXooooooooboooo
000000000 DO00DR 00000000 DoOOon
goxoooooooooooooboboboboooo

Recent advances in a laser and an electron beam
technology enabled to develop a next-generation high-
brightness X-ray source based on a laser-Compton
scattering. The laser-Compton X-ray source is com-
pact and energy-tunable, and can generate a high-
brightness hard X-ray which is in the range of third
generation synchrotron sources. We have developed a
high-brightness source of 34keV X-ray which is emitted
by collision between a tightly focused electron beam
and a high peak-power femtosecond laser pulse. We
have also developed a highly precise timing synchro-
nization system between the electron beam and the
laser pulse for the stable X-ray generation. We are con-
sidering the improvement in the X-ray source for prac-
tical applications such as protein crystallography and
medical diagnostic imaging.
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Schematic of laser-Compton scattering geometry.
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Typical experimental parameters of X-ray generation

Electron beam

Energy 38 MeV
Charge 0.8nC
RMS pulse width 3ps
RMS beam size 30pm

Normalized emittance 31 mmimrad

Laser

Wavelength 800 nm
Pulse energy 150 mJ
RMS pulse width 50 fs
RMS beam size 10u m
Xlray
Incident angle 180° 90°
Maximum energy 33.7keV 17.1keV
Total number of photons | 2x 10° photons/pulse 5% 10° photons/pulse
RMS pulse Width 3ps 150 fs
Repetition rate 10 Hz 10 Hz
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X-ray imaging of fish head alBubjectd b[X-ray image (Detector
distance:10 cm) c[X-ray image (Detector distance:120 cm).
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Cryocooler-cooled superconducting magnet for hybrid magnet

We have developed a cryocooler-cooled supercon-
ducting magnet for the 29 T hybrid magnet. A cryogen-
free hybrid magnet has been designed to generate a
magnetic field of 29 T accomplished through combin-
ing 10 T created by the cryocooler-cooled supercon-
ducting magnet with 19 T by a water-cooled resistive
magnet, which is inserted into the room bore of the
superconducting magnet. In this work, we developed
a 10 T cryocooler-cooled superconducting magnet
with 360 mm diameter room bore, because its inner
coils are wound with high-strength Nb3Sn wires in
consideration of large hoop stress. The cryogen-free
hybrid magnet has succeeded in generating 27.5 T,
which is world record.
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Major specifications of superconducting wires Major specifications of superconducting coils
Items NbsSn wire NbTi wire Inner coil Outer coil

Wire diameter (mm) 1.85 1.80 2.00 1.60 ttems Section A | Section B | Section C | Section D
Reinforcement material CuNiIINbTi|CuNiINbTi O O Superconducting wire NbsSn NbsSn NbTi NbTi
Filament diameter (mm) 35 35 30 24 Wire diameter (mm) 1.85 1.80 2.00 1.60
Twist pitch (mm) 50 50 50 40 Coil inner diameter (mm) 400 495 605 670
Diffusion barrier Nb Nb O u] Coil outer diameter (mm) 480 580 665 755
Fraction (O ) Coil height (mm) 400 450 500 550

Cu (stabilizer) 35 35 67 67 Number of turns 4350 5490 3860 6570

Reinforcement material 28 33 O O Wire length (km) 6.0 9.2 7.7 14.9

Superconducting area 37 32 33 33 Operating current (A) 246 246 350 350

(including Nb barrier) Current density (A/mm?) 70 73 93 143
Insulation material Elglass Elglass PVF PVF Critical temperature (K) 8.5 9.5 6.5 7.5
0.20 proof stress (MPa)(at R.T.), 330 330 O O Maximum magnetic field (T) 113 85 55 2.6
Critical current (A)(at 4.2 K) Magnetic field at center (T) 23 2.4 21 32

7T O O O 1220 Total magnetic field (T) 10

75T O O 1440 1010 Stored energy (MJ) 6.5

8T [} [} 1170 810 Hoop stress (MPa) 160 155 155 130

12T 630 510 O ]

13T 520 420 0 O

14T 420 340 ] 0
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Estimated heat load of cryocooler-cooled superconducting magnet

No operating current Fully energized
Heat load - - - -
Inner coil | Outer coil | Inner coil | Outer coil
Operating current (A) 0 0 246 350
1stlstage
Total (W) 70 94
2ndlstage
Total (W) 2.3 5.8

GM-type refrigerator

Bi-2223 current lead
1st-stage
360
/ 2 2nd-stage

=]

e NbTi coil
_ NbsSn coil

N

Coil center

¢ 1300 Unit mm
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Schematic view of cryocooler-cooled superconducting magnet
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Coil and thermal shield temperature as function of time during initial cooldown
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Performance results of hybrid operation and independent operation
of superconducting magnet
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Performance results of cryogen-free hybrid magnet
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