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"K30Dynamite" System for Continuing to Improve and Develop Manufacturing

Site Power

JAIEFRER*
Taro KONO

PAEES
Yoshio NISHIDA

After Lehman's fall, the domestic production of construction machinery dropped sharply. The K30Dynamite
project began under such circumstances with a purpose of achieving the best productivity in the
construction machinery industry, while also aiming at creating a comfortable work place. The project, which
started with two model lines, is being carried out at domestic manufacturing sites targeting fast-growing
markets (China, Thailand, etc.). The achievements of this project are evident, not only in its visible effects
such as improved productivity, reduced production lead time and improved quality and safety, but also in the
improvement of corporate culture and motivation. All the members participating the project enjoyed putting
forth their ideas, which led to good results drawing attention from the media and external groups. All our
know-how will be incorporated in the new Itsukaichi factory project, which began in 2012, and further

improvements are anticipated.
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Item 2008 2009 2010
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Table 2 Production lead time in Hiroshima factory

Manufacturing line Before After | Difference
Middle class car body fabrication 4.3 1.5 — 2.8
Floor plate sub assembly 13 0.4 — 0.9
Middle class crawler fabrication 24 1.7 —0.7
(day)

Fig. 9 The example of effective use of a working-out space
(Right: before Left: After)
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Fig.10 Air spray painting (left) and electrostatic painting (right)
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FEATURE : Excavators & Cranes

(% hrErH)

XA 27— LRAREBHELE ZTOICH

Multi-purpose Demolition Machine with Main Boom and Its Usage

BEHEZFE—RR*
Koichiro NIWATA

Hydraulic excavators are capable of operating many kinds of actuators and are used not only for digging, but
also for various types of work using the actuators. Conventional building demolition has employed various
excavators, each developed for different attachment designed for a wide working range, from high to middle
elevations to foundations. This has imposed a great burden on the users, who had to cover all the costs of
keeping excavators with different attachments. To solve such a problem, we have developed a series of multi-
purpose demolition machines. Each machine has a main boom on which different types of attachments can
be installed. This article describes the usefulness of the multi-purpose excavators that have been developed,

it is accompanied by illustrations.
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Fig.10 Procedure of attachment assembly
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FEATURE : Excavators & Cranes
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Development of 8 Tonne Class Hybrid Hydraulic Excavator SK80H

st

EEEEZ
Masayuki KAGOSHIMA

In response to the demand for higher fuel efficiency and a lower operational cost, we have developed a new
control system for diesel engine-electric motor hybrid excavators. The system comprises controllers for an
electric generator-electric motor, an electric swinging motor, and a diesel engine, as well as a battery
monitor, which are governed by a hybrid controller. The system, installed in the SK80H model, has achieved
a 40% reduction in fuel consumption and a significant reduction in the noise generated from the excavator in
comparison with our models on the market. The SK80H model is in the 8 tonne class and has already been

launched in the market.
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Development Outline for Low Carbon-emitting Excavators

VKB ¥
Masato KOBAYASHI

Low fuel consumption products are being developed in various industries, such as automobile
manufacturing. Construction machines are no exception. Hybrid hydraulic excavators have already been
commercialized. Low fuel consumption technologies are being applied to conventional excavators. In 2010,
the Ministry of Land, Infrastructure, Transport and Tourism (MLIT) started certifying "low carbon emitting
construction machines". In 2011, the MLIT established new standards for fuel consumption. With this
background, the business environment is favorable for the development and wider use of low carbon-
emitting construction machines. This paper outlines the development of excavators with low carbon
emissions by KOBELCO CONSTRUCTION MACHINERY CO., LTD.
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Standard of Standard of fuel comp.

bucket capacity (m®) (kg/standard motion)
no smaller than 0.25, smaller than 0.36 4.3
no smaller than 0.36, smaller than 0.47 6.4
no smaller than 0.47, smaller than 0.55 6.9
no smaller than 0.55, smaller than 0.70 9.2
no smaller than 0.70, smaller than 0.90 10.8
no smaller than 0.90, smaller than 1.05 13.9
no smaller than 1.05, smaller than 1.30 13.9
no smaller than 1.30, smaller than 1.70 19.9
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Efficient Production of Guard Components in Hydraulic Excavators Using

Press-forming Simulation

I 1B A BB !
Shintaro SAKITANI

A press-forming simulation was used for the production of guard components in hydraulic excavators. As a
result, wrinkles and cracks are efficiently prevented during the press-forming process by optimizing the
processes and materials with the aid of the simulation. The computer-aided-design has changed the trial-and-
error production method of the past and significantly decreased the period necessary for development.

E AP E=R20EATOWEY 3 NILDKRY oy bRy A
ROSIOVICRER & 2 SMELER S S, AR & Tl F 7= 4%
BDOEDTH -7z (B1), ZD%, WGHIEKT 2 &h
TREMOENL A & &k 2 H» 5, 4Melic 3 Xocih
ML HT58EM (727 - A== 3=V 3 V) %
RO L7, WEY 3 NV e LTSRN G T A v &
LTxIE»EN, 7'y FTHA VERETHICE S 72,
L2ALENEZO—)T, AEIZH W TZ T L 2
Mo Th<, TUAERMEEDS £ TG B R
THETIIELDBERTFRY WREL T,

19904EARER 121, BiS & 2o 2 MR FEDL D #E i b 233
A, kD &5 % EBENARDFEEEA MmN & A
TG, RAEEMEICER B HE Y 3 NLAD = — TH
BEoTWolr, T Lk TERRLIT, /INERIHE
DT 5 ZDPFEH X > Trtz, T~ 23 (LT,
WrkEvva) &, MEEEREST & ERRZE A PR & [F] %
U 7= 8 /IR & T st D U 72, flikk & Z 0%
INGEIEIRED W F B A AR WY 5 2 TR IORGE,
L7z,

ZO%A/NERIEIL, PEROBER L RS & AMEIC
HIEEAETN AL, 3XITHiD 7 v Z IRt g
B TRER XN TV Z M TH B, ZOBSN
FEMHED B K > T, MR D 3 Kot b —5U it
A7z, (R2)

3 kel 2 FoEai, 4w, sk shs Z &
MED o I2h, WIEEEANDOXIE & B ASE DR A
U272, F72, WIEOTERO ST, fEk o i
LTCOWBHIRO G RERITH Y, 72, B TOMEIC
S BN S h 6 i A& > 72 7V 2B TR E &
STWolz, LALENRS, 7L ZEEOB% T2k

BRETOENR LbLbEEDOTHBRHETH 5722 &b
TSR TR T 2 2 &1 %<, KT HEHEPL T
LWz,

ZIZT, TV AEROBRIZ T L AR I v —
a VEWEALTHEOMRLEX S & & 12, A7 O
—EEET OB D, DTICZOME 2 RET 2,

1 MEY a0 [7+27]
Fig. 1 Hydraulic excavator "ACERA"

2 I~L 3 [SK235SR-2]
Fig. 2 KOBELCO "SK235SR-2"

MOl su—NLIY V=T ) v sy A= NG

RD Tl 5U8HE ] /Vol. 62 No. 1 (Aug. 2012) 23



1. REROFAFERETTIEORRT

7 & 7 %Gk L 722040013 3 ROCLCADZ D & D3
U<, BFOFEIOFHIE 2 RICCADTH >72, L2 L
BAG, i - AEHEED Sz T 3 RICCADD
W R MAEANHSD | TR BT IC S A 1TIE & REh
W, 23 LM TY, 7L AEMOBEHIMRBR L L
THERD 2 RICCADRHFLTH D, 2 KL TIFRHLY)
e 3RTTHEI R D A% 5P 5 & 3% 3K CAD IZHY
AR 7-FEE Th - 7=,

—77, GHEE SO ETDE DI D DE:
FECe, SN L 7 v 2B % & &2 L 72 ikE o
fEfEidED S h Tz, L2 LD, RIEM % FHHi
IZERMN-REIICEET 5 2 &L <, Wb b [
Bl & [7ony] TROBONBZHBFELLHFAEL TV
oo Thbb, MESAIZ X 2HMOMIMEEEEL, L
DRENARE LW Z LRI NS E TRESTR
KEND T 4 — FNy 7 %475 Tz (B3), &nic
i, ZUEESBIEZRASZ S, RREICEET L 2K
ERFEMATE S, GO LHREREMEE T 201> Ti%
FEREL, $MASDTEMELETHEEE 5D, KR
B Tz,

’ Total design ‘ modification
Designing Il <rework
\/ ’ Component design “«--- 3
’ Metallic mold design [Trial / Production] ‘ :T{'\ -
Metallic [o2 Lo
mold ’Metallic mold making [Trial / Production] ‘ -t
pressing Iyl 3 ' :
’ Trial press ‘ o
T~ S
Sheet ’ Assembly and welding ‘
metal - — -
working ’ Inspection and evaluation ‘ Development
= period
~ ’ Completion ‘ 1

3 7L AEREOREE - TR
Fig. 3 Process of development and production for stamping

2. RIEMHOERIESRH,PSIaL—TaA

EIE)HE R 2 O IS RIB DM 8 T v R THEA 72
1960451, AREBRFEARTIN Ze i 2358 W Bl D AR R AL A
MAEND LI 572, BIZAIE, 19654 1ZKeeler!Z &
STHREEIN7BIE (W) RERXFLCY 1, Mk
GEFHMEOTE L LA IShTWw 5,

INTILFEFD ISR, EpET T 2 2083 Z b
By Y PNRKREBREL 5722 & A3 TV 2RI
MiNRE L Eh, FEMZHOWAEZREY I 2v—v 3V
DFIFEHEA T,

20004F-fGIC A B &, 3 ROCCADDYEREIFIRIEN 117 |
U C3RICHRFDHTED D E -7 LRI, FEM IC
KBKIEY I v — g VOBRHEA KIS L 72, &
g, (KRR - BELEZHIBL 2 S SICHED B OE NG
ENHIRO T L ZRBIZY I a2 v —Y g VAR E NS
BE, ZOEND E#RETNS,

8. LAY IaL—2a>OBER7O0ER

TV 2T I 2L — 3 VIZBAE, PAM-STAMP#%
T ToTWwWa, Y=Y 3 VOFIEE LTIk
¥, HEMEOY Y % Ky v v, E, EEOY
AfE (r ) , BISSTOT AN BB 7 n itz & % FER
DOMB2SNELTANT S, DFIZ, #FEOD 3 XKL
CADT — 4 2 I L2 7 v 2 REET O IRER &
STIRERERM D ER, TV ADZ bu—2 &, 7L Ak
g, 79y a VIR EDRIEFRMDO AT EITALZET T
b5, MR EZ —E 57— 2 X—2{L L THITIE,
ke 5 LTRSS NS (R4),

Inputting material properties

Young's modulus, poisson's ratio, specific weight, r-value, n-value

{

Defining objects

Pressed material, mold (punch, die, blank holder)

(]

Defining analysis conditions

Analysis domain, Analysis elements (shell element, number of elements)

{

Setting forming conditions

Stroke, press speed, holding pressure, cushion pressure

(]

Simulation ~ Result evaluation

K4 gy IaLv—varyOimh
Fig. 4 Process of stamping simulation

4. FLARKY IaL—2a>DEA

4.1 FO-KREADER

AN TV AKIEY I 2L =Y 3 VEEALLED
1%, SK235SR2DBIFEN 5 ThH 5, TV AEMA -
WS A — 1 &1 U CIZE NS [ C O ¥ & Bk
L7zo BHOMEIMHEDOIER T 7)) r—v 3 Y O
fEOEHE L, BEE CNAHEMEED -, —F, ¥ 3
2 b= g3 VOEHE ZOREROFTIZ OV, EE
BMGEAESEE AT U 22 5 6 EFEO R ICEH-IZA > T
57z,

WD TOFREMIE 7 b (R 5) Th b, KFHo
TU ARG B Fu —RIEE R L7, X5
Z, SRR EDS S THID TR N 54 2iT572L 2D
T Thd, FIZEEDT L ZAKEOEPEN L5, 15
12V 32— 3 VY TCOR CEREDX 2 WRTHEE L T
W5, FEOTLARFE Y I 2L =Y g VERIZIET
AL ISARIME A B BAE R & 75 5 72,

ZOTV 2T, Hjicmloy I v—v 3 v
BT TR &#E L 72,

9, MEEBREIC LT, MORMEEEIC K D RET
ELRA N RS, ORI & BOE & OB
T 5728 O BIERFHRIXIFLCY (K 6) Th5. 5
DTVAKEY I 2L =2 3 VT ZOKBRNHID | il
T2 2RI Lz, B713Y 20— 3 VESRO

24 RsD KOBE STEEL ENGINEERING REPORTS/Vol. 62 No. 1 (Aug. 2012)



inish of stamping

—

Finish of stamping

5 Fu—®E
Fig. 5 Draw forming

Stretch forming e1 (mm)

Forming Bulging forming

e .. SPCE limited

\\\SPCC

S (-

Displacement of forming

e (mm)
6 MM

Fig. 6 Forming limited curve

“.": & B R

7 V34— g Y TCOFLCHEHIS]
Fig. 7 Application example of simulation for FL.C

—HTH 5,

S0 &2 FOMER, AFME I 2 MRS,
SPCD#f & SPCEM MRl ik 5 724, ¥ I ab—va Vv
fili BT HIEBR AR & I E BSPCEM A58 A 75,
L, KI5 ITR L&D ICER w2 & <, JEH
IR DTH 720, WEOBIZY 3 v 2574 U0
B RNICHALTLE S REAWRE L, v ay
274 %, MBRHZYID TEREAR O R 234725 7=
WIERZBHETHY, /ML EEFZ L Vv, 2Dk, v
a2 T4 VONEEIY V- LT 5010, %
T2y 78— FONEET LAY Iab—Y gV
Ik ORETL, BRIEEZIT 572, ZOMENR 8 IR
RETHD, BEOEVERMEOhE 810, £
ADRNEEITD ZENTE =,

Cutting line

Bead line

8 vavs 74 DMK
Fig. 8 Comparison of shock line

Material for forming

Material for forming

[Cushion]

@ Forming G Forming

Formed product

9 7 — LTUKERR & B
Fig. 9 Component of forming die and product

4.2 7+ —LERFEADERA

IDOTFVAREY I 2V —Y 3 v a7+ — LRJBICH
HTZmuwwn, ILIChRiT2ED, HRiE, Fo—K
FAICHARTT &+ — 2RI CRIFEN D EL, $£72, &
HREE LS TR TH 5720 ThH 5, Fu—kigLtt
NBE, T+H—LBET T v 7 R LWRE B AES
Moz, EMERRIZI3EEL WAL TH B,

TOTFEBM & T & — A TRFHFENTHIGT 2 B
DOFAFIZY I 2L =Y 3 VAL, ZOIK &
EERSE AR 91N T, FFEOMFELEY I v —v 3V
EOMPRIEL, B0IS/RT & 512, HERNE S ICHEET
X7z, L2L, LbaKkoz720, 8L LT3 fivg
b RWEREE ST, Thbd, TOFWHROEHM
74— LRBICTRFAANIT 2728, X101CRE 5
na &z, BEFHAORTHSOMED 2 (& Lb
T EDRETE S DD, iy ishEORKIZ &
LHLUbOFRENFEE LT - 72,

FIZT, YIab—Ya vAEFEHL, BEEEANEC
B TULDOBIRET IR AR L2 (B11), KB
HICid, REAMOIT %175 BRECMImm i Ub %4
T 5, BRIEHTIE, PRORF A 07280 Il o
UbhAEIIcBE L, eimrfaths, 2L OERY
T, A RIE L TX SIS LB TRENE T
35, LifEERTE S,

ZTOMT %, YIab—vaVIZkoTE IR
FER L Z2f R 2 K12 (X11DView 1 DRMIX) 12507,
BIRRE I G R & L0, H¥hEnRL7, %
7o, VAR TERETIR, WMEAmE&RRLTE0, MK
BRI MEZ S TUDOBER IR TFAR 6T 5,

ZORER A FLICKET A ER, BIEYINSE Z 5 Mo
B & IR OFETH TRl L, SR OM R A % FE R4

RD Tl SU8HE#/Vol. 62 No. 1 (Aug. 2012) 25



20mmUP
K10 ¥ I 2L —¥ 3 v EFET 5 — 2RIBO I
Fig.10 Comparison of simulation with actual forming

First stage of stainping

Finish stage of stamping

11 7 * — 2RI

Fig.11 Process of forming stamping

Start of stamp 90mmUP 70mmUP 50mmUP
30mmUP 10mmUP Finish of stamp
= N
=:f: v~
...

i

E12 View [ TO¥ I 2L —3 5 Vil
Fig.12 Process of simulation of forming on view [

3l ERG L2, BARRIZIZ, 7L 2 limos & & F
o, ZoWiE T —REeET 5% (B138) #¥ 32—
Vg VU, BRIE3.2mmicxd LT, RSO R
KAEIE7.8mm”A* 5 4.3mmiZ ik L, 3.8mm% i3 Z % /5

THENEm

|
—
—

Current Improved

13 s i IR

Fig.13 Measurement section shape of die

Max = 7.8778

Thickness Thickness
4,2000 4.2000
’ 4.0000
4.0000
3.8000 3.8000
¥ 3.6000
ot 3.4000
g 3.2000
3.2000 R
3.0000 28000
—
— 28000
Min = 2.7498
Min = 2.9667 Max = 43295

Ny

Current Improved

R4 WEHMmDa s 2 —[X
Fig.14 Contour of thickness distribution

DR & ZMREED0.76% 7 50.08% > L 7=,

WM aRE R T, WEDIEL & 585 s JeiiisiZ #
hg dkkid sy (B14), EEORBIZENTT L
Wii & 7 — 7 RIS U COMEE L 726553, JEsEo Lbidse
A, S Ea < BB LY Nl B 5 72,

5. 7LARY 32— 3> DBEAICKLE3E

VIiab—v g VEARL, BT ANEHEL 2,
SRS E TOMBIE, Y I a2 —Y 3 VG070 2
MO 225, 6k, SMBERL T2 5 1~2
& HRREE 20 20 o T 7= TR 0 HH A A3 B0 ] B | e &
Ntz, 72, V32—V a3 VTHEEF-2LE/REXD
[REBR ] Sy LS LAEEZ EIckD, WIBICBET 3
[RZ21b] A TWS, X512, FRiTHETAHEL »
> TEMER YA O, SR A TR OBET &
BHETIA Y —LayHL Yy My, S ESRNCHE
TEHIZA N EEMETE L LI -7,

CTO=HEETEEINZMEY 3 LA L, 2
2 MR NBUEE EhBWES, a2 &2y v - BSE
IR OBERIZE N, 29 Lzah, 7L 2AREY 3
2=y g VEEATAZEIZKD, (RO ITHRT
DTV AEBEBAFE D BRI L CHATRE 2T 2 % & 5 12
Kolze ThN6E, BHEOELDOL DITHE L 2R
FHEHERLTOHE 20,

2 £ X ®
1) HEEMRRIEEIIZES. 7L ZARIBEES N F T w2 2
W, HFICZE8 AL, 1997, p.141.

26 R:D KOBE STEEL ENGINEERING REPORTS/Vol. 62 No. 1 (Aug. 2012)



WAEE R

FEATURE : Excavators & Cranes

(i 3C)

iINDrisHl > XA 7 LTEEBEEFERE S a NIV

Ultra-low-noise Hydraulic Excavators Using Newly-developed iNDr Cooling

System
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Hajime NAKASHIMA
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Kazuhiro UEDA  Tomoyuki TSUCHIHASHI Yasumasa KIMURA  Zenzo YAMAGUCHI

Reducing the noise from construction machinery is important in creating a comfortable environment for
residents near construction sites and for operators and workers as well, particularly in the present situation
with the number of construction projects increasing in urban areas and at night. This article describes a
newly-developed ultra-quiet hydraulic excavator that incorporates a patent-pending integrated Noise and
Dust reduction (iNDr) cooling system. The power level of the sound from the excavator is 5dB lower than
the most stringent restriction level set by the Ministry of Land, Infrastructure, Transport and Tourism of
Japan. The excavator has been released as one of our general purpose models.
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Simulation Techniques for Fuel Efficiency Improvement in Hydraulic Excavators

SR ZBR* (r Bl S = B2
Dr. Etsujiro IMANISHI Takao NANJO Akira TSUTSUI

ANt

Simulation techniques to reduce the fuel consumption of hydraulic excavators are presented in three
categories: First, a strongly non-linear dynamic simulation technique is described for a coupling system with
a non-linear hydraulic system and a linkage system. Second, a technique is presented for evaluating fuel
consumption in an engine powering the hydraulic pump in the real time digging operation of a hydraulic
excavator. Finally, a dynamic simulation technique is presented for evaluating the efficiency of a hybrid
system consisting of power electronics equipment, electric-hydraulic equipment, and a linkage system.
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Technology for Simulating Dynamic Motion in Hydraulic Excavators

NimAE =) # REH
Masashi KAWABATA  Yoshimune MORI

The dynamic motions of hydraulic excavators were analyzed by simulation. The structure of the hydraulic
excavator was modeled using the finite-element and integrated component mode methods. The simulations
included the vibration analysis of a crawler traveling on flat and rough roads as well as the analysis of
dynamic stability in excavator attachment operations. It was found that the simulations accurately
reproduced the dynamic behavior of the excavators and shortened the period required for new product
development, particularly in the stage of advanced designing.
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Weight and Width Reductions of Latticed Boom Crawler Cranes
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Reduction of the transportation width to less than 3m and the transportation weight to less than 32 tonnes in
Japan (45 tonnes overseas) has been achieved for latticed boom crawler cranes (LBCCs) of the 110 tonne
and 250 tonne classes. The lifting weights of the 110 tonne and 250 tonne class cranes are comparable with
those of our cranes already on the market. One of the important factors in this achievement is having
reduced the weight of the booms without sacrificing lifting ability. To this end, structural analyses of the
booms have been done using finite-element simulations, and their operational ability has been confirmed by

a newly produced general-purpose LBCC.
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Table 1 Comparison of transportation abilities among current model,
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110ton class)
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Fig. 1 Comparison of machine width between current and new models
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Table 2 Reinforcement effect of boom , upper body and lower body

Reduction of displacement to

Part of reinforcement .
mass of reinforcement

Boom A 1.54mm/kg
Upper body A (0.78mm/kg
Lower body A 0.17mm/kg
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Energy Saving Systems for Crawler Cranes

)
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Katsuki YAMAGATA  Takaharu MICHIDA

The new crawler cranes developed by KOBELCO CRANES CO., LTD., are equipped with systems for better
fuel saving and reduced CO, emission. The systems consist of a fuel-saving mode, a high-speed winch mode,
an auto idling-stop mode, and a positive control for hydraulic pumps. The new crawler cranes have achieved
a fuel efficiency about 30% better than that of the cranes the company had already put on the market.

F AN E= [FeERkE By sk 7 2 ORHIE 2B § 5
W GAFR, + 7 u— FE) 28daE &, 20114E10H &
07 4 — EILREERE B H D PR 77 2 FEHEE o L AL Y
I 7, BB 7L —rvoru—3 2L -0 o
HEORGFE LR >TnE, I~ Larzr—rvilik, 2o
Ml Aa 3 2880 Ee LT, =y VA 2
DB (NO,) - I x 2 v pHbAk#E (NMHC) - fi
TRWE (PM) 2l ¢7-H e -3 2L —-vD7
LEFILF = v OB R1) 2% LT L7, BEEEERE %
EHT A2V 2T bOE &, KRB ITBREE A KR

K1 Hiiro—-5 10—V
Fig. 1 New crawler crane

i 5 7oA T A H%RE - CO, PEMHIIREE 2 floAA TH D
HERFEEL THI 30% DIRFHHE FAKIL 2 K L 72 (EZEH]
BO—RMIETT 7 v — VEEDEA) . ARITIEZOHA
T AHERE - CO, PR HIIHBRRE & 7 DFRRE 2 31K L 7= £
OBRE MY 5.

1. 70— L —>NDEI xEH

RO v —F 7L — VI BRERE R R L M
HWEINTHD, AT rMiREEIEHER I TV I,
S5z ZDFE, AL L — VI ARERD s
U—7 7L = I 28T A EREE LCid, MR
OB IIHE AW 2 SRR Zh TS TH >
7o Thbb, WERY ZONER MLy A2 TE L2E &
(& ), hHLigk 2 TtEhs, Zhs R
5, 7UF 2T —ROFfEL = (72 F 2T
— ZHMEE L T s Wi =AM (S AR Rl
RV TORE q # ML B2 LIk, WHEYZT
LADFE IR K & ¥ TR Y FEHREE 2 KR L, &
(1) TRENBMEFR Y FONE LY T % fMEd
32 &ICkD, MAMIFOB I HEAHIRTE 5 Z &2
bns,

T:pq/2rr ................................................ (1)

L:27TTN/6000O .......................................... (2)
zziz,
SWESR Y T oL v~ (N-m)
SHWHEAR Y TOES (MPa)
CERY TOEE (em®)
SHHER Y To@f (kW)

N WER Y 7O EEEE (min™?)

SR L=kl a—35 7L — 123, ET%-CO,
HEHERRAE B E L2LITD 4 DDy 257 A hHi7=1248
L7,

N TN

Tasazr -yl BHEAS EERRES

RD Tl 5U8H - /Vol. 62 No. 1 (Aug. 2012) 45



DA E-F

QEdy 4 VFE—F

Q= TAFV VYT Ay TV AT L

OWERY TR F 4 Tavta—Ly 27 4

IhoPAzZE, TV Y v BIRTORYE RO %
HRMERE S - B O R Stk 2EH 1 %
FHoAATOSE D, ARTIE LR 4 D08~ 2T A12D0
TOFMEMHITT 5.

2. EIxE—F

R 2 1Z5HBHRE L=y a—5 2 L — Vs L 7
1RO = v O v ORISR 2R, %I,
T F 2T — AOEEREIZT Y VR RED &
ZIBHBZENTESL, L2 LAaNLBRENHEXEDIE T
BTy YD VRS RED & FIERL 5L, kML
RO ND LY v AREEIC B TRERREE 3
WINZREWE ST, SHEZKRLEZZ Y V820
AR LTWS,

ZZT, VY OBBREE DR RAF 25 fHkIC 50
THERY 7B S Z LA HNIZ, TV Y VO
AR A FRT 2 [Hr -] (W4 Gy
V) AHICREEBTAZEICE > TAT T EKIS
7z

—HT, BT 3E— FERIFTE 7 L — VEEDEE
B, bbby Y FOELF B FFORKHRE %
EKFXEBZEFETZN, 2020, ET77F 11T —
SHMER Y TOBFREMIMED B RELSTIHLLE
12, IRHEED 2 BERE wﬁﬁﬁawaﬁﬁ%&( 3)
EROWMERY 7ML, 2612k, KX () OBIfR
t&%&v rkWE®Wﬁx%xibfh@ AL A

— FEREHIZRASE ¢, ANCUIR 2 | vt — FE

[\~
x
=3

T
]

1,200

EEE!"‘A*—ﬂq 11,000
I
:

i
i
i
: 800
1
i
1

N

e

S
T

1 600

[Spemﬁc fuel consumptlon]

1400

1
Normal mode 200
engine max. speed

oo

(=3

=3
T

Engine output torque (N-m)

h
Energy saving mode
engine max. speed

Specific fuel consumption (g/kw-h)
N
(=}

180 1 1 1 1 1 1 1 0

800 1,000 1,200 1,400 1,600 1,800 2,000 2,200 2,400
Engine speed (min—!)

H2 v BB SRR

Fig. 2 Specific fuel consumption of engine

Maximum displacement‘ -

@ < Energy saving mode | |
Shift

S ormaimote ] |

Pump displacement

lMinimum displacement

Pilot pressure for pump displacement control

3 IR 2 BRUNRALR v TR R
Fig. 3 Pump displacement characteristic of two max. position control

type

RO RAER (¢,) TTY Y vigEhlls (N,) KoE
SN AR v ik iyia CeEfdiiE) o &[E Uk
HAAL X E— FERIFOFIRE N v Y Bl
bWl ohasLHicLTtnd (K4),
q/Nl:qZNZZQ ............................................. (3)
222, ¢t BATFE-FEORY TIRAER (cm®)
g, HEHEE — FIFO KR Y 7Tl AKEE (cmd)
N, BT X E— PO Y U VKl R

(min™?)
N, HEHEE — FEEO T Y Y v RAHIFREE K
(min™?)

0 WERY 7 EMHE (cm®/min)

sua—7 7 v—yOMERER & KB 5 &0 T
VAT LOAX AR5 IR T, SHNGETRER Y «
vF (FEE, EE) AT AMIER Y TERER
ELTAZAE-FAERELZOT, MBI L—V
fEHERMEHET BT, ZOEHTIMRLRE LIS
EHlZL T3,

BAI P E— NLFBMEE— P AU LR S AT 48 L
THER L 7=, Zhud, =V o vimsblfiag s HiRs 23 Z
ko Ty OV HINIMET T2 WSR2 H 5 7=
WTHY, T VDI RELEANY —F 2 —F
SMEEIIR LR, v v AR BT AT — |
EIST—F— P E LTEIRTE S LH51I2T5720T
b5,

AL XN ROMERD 728, BEHEO G- L
— UEEARE LT U VB ARTER20% K D ORI
BB A LU 7=, 27IKWD TV ¥ Y & L 7- bk

300 T ; T ; 7 T
2 gpbe— - —[Rated flow] —. .. N o
S ’ |
= 200 H(®ump displacement ¢,) T '
2 i |
£ 150 ! '
g : :
= 100 ! v
S Energy saving mode|| Normal mode
£ 50 (pump displacement ¢))| | engine max. speed engine max. speed

1 N 2

0 I L I
800 1,000 1,200 1,400 1,600 1,800 2,000 2,200
Engine speed (min ")
B4 5= FUIEA Y 7R

Fig. 4 Pump flow rate characteristic in energy saving mode

C/B valve C/B valve

aSa

Swing control valve

K5 vu—3sL—VililEy 27 4K
Fig. 5 Hydraulic system of crawler crane

46 RsD KOBE STEEL ENGINEERING REPORTS/Vol. 62 No. 1 (Aug. 2012)



IZBWTIX, T — FT357L/h, AT+ E—F T
31L.7L/hTH D, AT X E— FIZX2EA T AR BH
N%DREIK E 2> T\Wb, 72, 213kWO LY DV
B L 2RI B TTid, FEYEE — FT32.50/h, AT
3 E—=FT280L/hTHYH, HTHAE—-FIZLIAHTX
SHRHHI14% DIREEIR & WD ERAH LN TS,

3. RV FE-F

ko -5 2L =i, HAMNSBROEAT
g, TV VEREGHERIZE Y FLTY 4 VFERK
MR &, & BB TR AR L T,
—Ji, BINTREOIERE N EIET 5720, ¥4 v F
JEEIEEIZIE ™ v Z8T v ZFp LTI N B 3L 7 3G
ENb, 2O TIHMREOMIGHE T L, i B
BT 7V —FIEhEHOANCRE e 52 LIk
TISHE T APGIET A 7201287280 T, /N xdhh
THHGHRE IS U 2280 )1 80% TORE T & v hE & 3 2 s
Th5s,

LA L, AMABOME L L SEF A RNLEIZE
D, BFFHIZY 4 VFRNYFUZLRTN, 207
B, FFRIZIZ L T ORI E v ¥y SRR MG
SN, REMEEL L TUBEEEIEIC S Th20H
R TH B, ZORR, v aNT Y AFRORAFRIC
RERI A 220 0 I Bl 2SO IGA T & Il O Fii A3
WMohTLES, TV YV aiEmhlsElciE L Ty 4
VF R RORE T FOTERE U 22, OO ISR
NBMENL N L2 S5 IEE— 2 ANOUFG AL T —
2 MEIPRET S, 20T =2 MEINZ & o THER
VIRBIETHE (e ay b)) XhBHEHR, A
B AR & OB TR OMRERNE % L X & T\
2o Thbb, [NV F U IR0 0D EREEEEE
PR S 5 72 DI Bk T XL F — 2THB S T2 2 b
275,

(BT 4 v FE- V] @ERH (Goa vF]) 320
RUICEHL7Z230TH YD, MM AENGAILZ, T
OUMEREETH > T 4 ¥ F A & A% O
JECHREN(R17) TE 5 KD 2HEETH 5., HIKMIC
i, R8I & D ARk R A BRI R E & 7z
SEERUMIEO Y 4 v FAIMEE -2 #8FHL, =V
OV AMEEE THIE A v SR E A A L WEE -
ANOPHGHEL D HCBAETH > TS, WEE— 22
MR R A A RRESTE B K H I L7z, W

Winch lowering pressure
....... in normal condition (engine high speed)

‘Winch lowering pressure
in high speed winch mode (engine low speed)

Pump operating pressure

Time
6 & FREOWER ¥ 7 IREE
Fig. 6 Pump operating pressure in winch lowering

Speed up

J)
|

‘Winch rope speed

Normal condition ~ Normal condition High speed
(Engine high speed) (Engine Low speed) winch mode
(Engine Low speed)

7 EHY 4 VFE-FTOY 4 v FHE
Fig. 7 Winch speed in high speed winch mode

Maximum displacement ‘

Middle displacement
b (High speed winch mode)

Minimum displacement

a (Normal condition)

Motor displacement

Pilot pressure for motor displacement control
8 3 PrA U hIE € — 2 AR
Fig. 8 Motor displacement characteristic of three position
displacement control type

BHEE - 2DOFEAHRHO afiBICRELTY 4 vV F
DIAHEE A B LS, Ely 4 v FE— FFTIE
RINERODMBIZRELTY 4 ¥ FORAHEE LS
EHIZL T3,

AMEE— 2 OFMC KD, MAFEFSEOE BT/
BFFEERNCIE, Yy ERBRERIZE Y M3
TR VU VIRETE Y 4 v FORKHEE S
NB3E512k%, £, TV Y VRNOHERIZ I 00k
YIRS Y v 23T Y 2R OO WS ISR
573 CThHo, WERY PITEHT S 7 — 2 FEE
W, 2078, WERY FIMEECHE#Schs (X6l
Tuy b)) eI, U VIRENEDF L FTS
BINTOEEEENTE S, 612, pidoX (1) TR
L7z & 512, WA v 7R8I ) ORISR & - THE AR
Y OREE LY MK TS5 728, HIBOBRREE 23]
WTZ 5,

FHEHIRERTIZ, ME (79 72) OADETFTHO
BRIRE I F T, BRORHHE 2 60~80% FEFE(KIN T & 5
ZEDMERTE =,

4, F—bMFPARVTAMNY TV AT L

YA IR E RO a2 L — U EEDY
A, 7LV — EEBOEIER ARV, A= T A FY
VAN TVATF AL, UL — VB EIRREIC & 5 7=
ZeEaAVEL =AML, TV VY EABIZE L
XEBEDTH2, ZOVATLIZKD, bR
HIRERHE P 77 2 (CO,) ZHNREEZ 2 ENTE
%, 7L —MEEFREIZHAICRET 2 0ELH B 72
W, REFM AT LIRS 2581204, F
—bTARNY YT ALy THBED ATV N & v %
BOE=L LIZFRT S, TOR, ANV =2 03F v v
YIIEEITDEVEE TV P A U RRET LRE X

RD il SUHE - /Vol. 62 No. 1 (Aug. 2012) 47



—

Fulfilled set Monitor lamp
i conditions light up
J

[ Lowidle
10s \ /

[Engine stop |  [Engine restart|

Engine speed

Engine accele

Time (5) operation

9 A= T7A VYT ALy TV AT A
Fig. 9 Auto-idling-stop system

(ZZTRIOME LA, Ty Yy EABELSES,
IOV EMHBE) S WGAIET 7 L ES) o T
e (M) $5 720 CRGEI T 5L TED,
HRIRED 5 DR AfEFAETREE LTS (K9).
BEE D —% e 7 L — VAR L 26HR, ©v
¥ v OEREIRERNC $5 1 B R O #IA1350~75% T
HBGAMLNZ LD > TN 5, FEIRENTS% D
WA, TOPEBD3T% %= TA RV YT ALy T
XoTzy o vEIETERE LTGRE L 26E (s
WO—RWEST 2V — MEEEREL, (PO LY
VIR B EE20% ERE L 2BA) , A TRI5% D
AT IRV TE S,
5. MER TR F4 72> b A=V I AT 4
1| TN E3I, /EkDra—5 2L - iE7 2
F 2 T — A OPFAEL N — SO A T2 m U
KU TORBERMUTEIEZ AV AT AREE I T
Wz, ZOYVATFATIE, 7F 22— 20OHFELIN—
DEME SN TOBICIE, WERY THRKERE K->
T, 72, 72 F 2 — 2 OFEBY 1054 15 FH
DAY ba = IL T &K THEFIE <0 g ]
W, OEEIE) XhTOAEAICE, REHRREICKST
FPUF—a ZRFREL T,

S, KOF47avyra—Ly 274 (F10) 4#
AL, WEAKBBMTEAR Y 7ORRH#EE X 512851k

[ Flow rate control of conventional pump |

Reduction of

|; surplus flow rate
|

i

lPositive control for pump flow rate| .,

| 7

: :;;____/’ Meter-in flow rate of actuater
I

Stroke of control lever
B10 WERY TORY T4 T7AY PA—LY AT L
Fig.10 Pump delivery flow rate positive control system

Flow rate of pump delivery

100
801
601
401

<
20F
0

»'& »'@
» € L]

0 1 2 3 45 6 7 8 910111213 14 15 16 17 18 19 20
Time (s)
B11 2« v F& B TORE S 2 — v
Fig.11 Winch operation pattern

Lever operation rate (%)

EH7, ZHIZKD, BEL N —-DEERIZIB U 2T 2
F 2 T — A SR ERREICRA S 2 OWE A LR v
ThHT 5 L5 CHIfls sz nTES, LoT, fE
SRR I ABE TR Y T RO R A
b3 22 LnTx, FfEL /=B X 288 R E
ROIALF—aZ2&2p/MEbTEBHLHI1I2L 7%,
A, RM1O XS &Y 4 v FHEME 2 -V T
OBREEFTIT A Z L2k >TRY T4 7av -
VAT LDBETARREMEE L 72 TORER, XA &
X [ C D P il F A Rk CIR BRI R A F L, Z
D 2 — v (X1 A +IX[E B +IX[E C) 1250 TH
7 % DIREIREN R MG 5 7z,

CTO=HAra—5 7L — VI L -8 2B
CO, EHHINSASREDBEEE A FEIT L 72, SR & &, BELA
FHEIRICAT 2 BRI E T EIEE >l &FEALR
5, MEITET AL L I, 2—F=— b % HEl
i TR 2 720 X S ITHEAL X B 7= BREE A SRR,
OB IZHGHLA T FIETH 5,

48 RsD KOBE STEEL ENGINEERING REPORTS/Vol. 62 No. 1 (Aug. 2012)



WAEE R

FEATURE : Excavators & Cranes

(% hrErH)

AXB7O-27L—l-bAFHMERTOSEL

Bending Analysis and Simulation of Crane Booms for Crane Weight

Reduction
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Takunori YAMAGUCHI Yutaka KOBAYASHI  Tomohiko MURATA

The weight reduction of crawler cranes is one of the most important and urgent issues because of severe
weight limitations on heavy vehicles; hence it is necessary to solve the apparently contradictory conditions of
increasing the boom strength and decreasing the total crane weight. This paper describes the results of an
investigation into the method of evaluating boom bending using lasers for three-dimensional measurements
and the accurate prediction of boom bending using simulations. It also clarifies various factors that influence
the accuracy of measurements. A simple but useful technique for evaluating the boom rigidity is also

described.
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Table 1 Influence verification of swing bearing part modification
difference between upper and lower frame

(unit : deg.)
Survey Analysis

1 Upper frame 0.55 0.37
2 Lower frame 0.36 0.27
Modification difference between 1 and 2 0.19 0.10
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Features of Remote Operation Management System for "G series" Crawler
Cranes, KCROSS, Adapted to Exhaust Emission Standard, Interim Tier 4/

PR,
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Dr. Motohiko MIZUTANI

The remote operation management system for crawler cranes, KCROSS, was designed as a servicing tool for
the use of KOBELCO CRANES CO., LTD., but it is widely used by customers for safe operation and fuel
savings. This paper describes the features of KCROSS, including global services, the remote monitoring of
crane operations, the remote diagnosis of failures, and new functions including the reduction of exhaust
emissions so as to comply with regulations. It is now installed as a standard system in "G series" crawler

cranes.
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Approach for Improving Fuel Consumption of City Crane
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For fuel saving in hydraulic wheel cranes, two control systems have been newly developed; namely, a one-
way-clutch system and an advanced engine control system. The former allows one-way transmission of
power only in the direction from the motor to the axle and eliminates the need for actuators and controllers
to control the motor action. The advanced engine control system determines the engine rotation speed in
response to half- stroke operations of levers, which prevents unnecessary generation of engine power. It was
found that fuel savings of 12% in driving and 20% in crane operation were achieved for the former and the
latter systems, respectively, in the practical operation of the cranes.
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(a) Hydraulic system configuration
Power devider gear box

Fan Engine == Traveling system

== Crane operating system

= Auxiliary system

(b) Traveling system
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Boom telescopic cylinder !

Boom hoist cylinder
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- Pilot pressure i
+ Others !

Control valve
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Fig. 1 Hydraulic system configuration of wheel crane
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Fig. 3 Comparison of measured data and simulation
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FEATURE : Excavators & Cranes
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City Crane with Electro-hydraulically Controlled Two Axle Steering

Technology

il A
FrE
Takashi MORITA

T —*
Koichi SHIMOMURA

This paper describes a new steering feature of a city crane, RKE450. Unlike the conventional mechanism of
fully hydraulic steering, a mechanical steering system is used for the front axle, while an electro-hydraulic
steering system is used for the rear axles, and the latter steering system is automatically controlled by the
front-axle movement. In addition to the safety feature carefully built into the control system, the new steering
system also achieves low tire abrasion, better driving stability, and a smaller turning radius. As a result, the
crane complies with the European regulations for driving on public roads at speeds as high as 80km/h and
has several auxiliary functions for crane actions in the off-road mode at speeds below 25km/h determined by

the regulations.
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Fig. 1 Photograph of RKE450
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Axle2 Axle3
Error level No [Lock next | Move to | Lock | No | Lock next | Move to | Lock
effect | center center | actual | effect | center center | actual

System leveld | O O
System levell O @]
System level2 O @]
System level3 @) @]
Axle2 level0 @) @]

Axle?2 levell O O

Axle2 level2 O O

Axle2 level3 O O

Axle3 level0 O O

Axle3 levell @] O

Axle3 level2 | O O

Axle3 level3 @] O
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Basic Concepts of Safety and Reliability for Electronic Control Systems

Embedded in Mobile Cranes
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Toshiro YAMASHITA  Koichi SHIMOMURA

This paper describes the design concepts for electronic control systems used in the mobile cranes
manufactured by KOBELCO CRANES CO., LTD., focusing on safety and reliability. The main power system
of the cranes is hydraulic, but highly functional electronic control systems, including data communication,
have been developed and implemented for better control and operation. The highest priority in the design
concepts of the electronic control systems is safety and reliability. The contents of the paper include the
present status of electronic systems, our basic philosophy of safety and reliability, risks and risk assessment,
verification of safety and reliability, and designs for functional safety.
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FEATURE : Excavators & Cranes
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New Technology for Highly-rigid and Lightweight Telescoping Booms for
Wheel Cranes, Fabricated by Bended Metal Sheets

Hh LA
Hiroki NAKAYAMA

A wheel crane with a 70 tonne lifting capacity has been newly developed by KOBELCO CRANES CO., LTD.
The crane's weight was reduced to less than 40 tonne by new designs for all components, particularly for the
telescoping boom. As a result, the crane has satisfied Japanese regulations for being driven in the daytime,
a first for 70 tonne class cranes. Compared with our existing cranes, the new crane has a greater lifting
capacity, and its boom, when fully extended, is longer and, when fully retracted, shorter. Thus the new crane
is not only compact and lightweight, but also scores high in capability and mobility.
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Technology for Evaluating Strength, Stiffness, and Riding Comfort of
Mobile Cranes
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Kiyotsuna KUCHIKI Hideaki HOSOI Masashi KAWABATA  Yoshimune MORI

Evaluation technology based on simulation analyses of strength, stiffness and riding comfort in cabins, has
been applied in the development, prior to production, of wheel and lattice boom crawler cranes. This front-
loading evaluation technology was found to be precise and effective in reducing the amount of backtracking
necessary to finalize the structure. The technology has been developed in association with the Mechanical

Engineering Research Laboratory, Technical Development Group, Kobe Steel, Ltd.
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Technology for Improving Noise and Heat Balance of Crawler Cranes
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Noise reduction technology for crawler cranes has been developed to meet the noise regulations in Japan
and Europe. Although heat balance is one of the important factors in crane design, it has an adverse effect on
noise reduction. Thus new systems have been designed for both cooling and noise reduction, using a
theoretical model and simulations to optimize these factors. As a result, the noise regulations have been
satisfied; furthermore, the noise in the cabin has been significantly reduced, improving the work

environment for operators.
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Automated Production of Crawler Cranes Lattice Booms
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This paper reports a 20% increase in the productivity of lattice booms of crawler cranes over that of 2007,
achieved at KOBELCO CRANES CO., LTD., by improving the automated production processes, including the
simultaneous welding of boom connectors, the use of new pipe materials, thus obviating the preheating of
welding parts, pipe-edge cutting using a laser, the accurate control of torch positions in welding robots, and
the addition of new welding robots. The developed technology was so efficient that it enabled build-to-order
production without any labor shifts, as opposed to the make-to-stock production that has required two labor

shifts in the past.
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Business Iltems

Iron & Steel Business

Iron and Steel Products : Wire rods, Bars, Plates, Hot-rolled sheets, Cold-rolled sheets, Electrogalvanized sheets,
Hot dip galvanized sheets, Painted sheets, Deformed bars, Pig iron

Steel Castings and forgings : Marine parts (Crankshafts, Engine parts, Shafts, Ship hull parts), Industrial
machinery parts (Forgings for molds, Rolls, Bridge parts, Pressure vessels)

Titanium Products : Parts for jet engines and airframes (Forgings, Ring rolling products), Coils, Sheets, Foils,
Plates, Wire rods, Welded tubes, Titanium alloys for high strength applications, corrosion
resistant applications and cold forging applications, Titanium alloys for motorbikes and
automobiles exhaust systems, golf club heads, architecture and medical appliances

Steel Powders : Atomized steel powders for Sintered parts, Soft magnetic components, Soil and ground water
remediation, Handwarmers, Deoxidizers, Metal injection moldings

Independent Power Producer : Wholesale power supply

Welding Business

Welding Consumables : Covered welding electrodes, flux-cored and solid welding wire for semi-automatic welding,
solid wire and fluxes for submerged arc welding, TIG welding rods, backing materials

Welding Systems : Robot systems for welding steel columns, welding robot systems for construction machine,
offline teaching systems, other welding robots, power sources

High Functional Materials : Filters for deodorization, dehumidification, ozone decomposition, toxic gas absorption,
and oil mist elimination; equipments for deodorization, dehumidification

General : Testing, analysis, inspection, and commissioned research; educational guidance; consulting;
maintenance and inspection of industrial robots, power sources, and machinery

Aluminum & Copper Business
Aluminum and Aluminum Alloy Products : Sheets, strips, plates, foils, shapes, bars, tubes, forgings, castings
Aluminum Secondary Products : Blank and substrates for computer memory disks, pre-coated materials
Aluminum Fabricated Products : Construction materials, electronics and OA equipment drums, automotive parts,

heat exchanger parts, chamber, electrode parts

Copper and Copper Alloys : Sheets, strips, tubes, pipes
Copper Secondary Products : Conductivity pipes, inner grooved tubes for air conditioners, Lead frames
Magnesium castings : Sand mold castings

Machinery Business

Tire and Rubber Machinery : Batch mixers, twin-screw extruders, tire curing presses, tire testing machines ,tire &
rubber plant

Plastic Process Machinery : Large-capacity mixing / pelletizing systems, compounding units, twin-screw extruders,
optical fiber processing equipment, wire-coating equipment, injection-molding machines

Advanced Products : Surface modification system (AIP, UBMS), inspection and analysis systems (high-resolution
RBS system)

Compressor : Screw compressors, centrifugal compressors, reciprocating compressors, refrigeration
compressors, heat pomp, radial turbine, standard compressors, micro steam energy generator

Material Forming Machinery : Bar & wire rod rolling mills, blooming & billeting mills, strip rolling mills,
automatic flatness control systems, continuous casting equipment, hot isostatic presses, cold
isostatic presses, various high pressure machinery, metal press machines

Energy : Aluminum brazed plate fin heat exchanger(ALEX), LNG vaporizers(Open rack vaporizers,
Intermediate fluid vaporizer, Hot water vaporizer, Cold water vaporizer, Air-fin vaporizer),
Pressure vessels, Aerospace ground testing equipment,

Natural Resources & Engineering Business
Coal and Energy : Upgraded brown coal, Hyper-coal(ash-free coal), High strength coke, Coal liquefaction,

Heavy-oil hydrocracking
New Iron : Direct reduction plants, Steel mill waste processing plants, Iron ore beneficiation plants,
Nuclear:-CWD : Nuclear plants(radioactive waste processing/disposal), Advanced nuclear equipment, Spent
fuel storage and transport packaging, Power reactor/Reprocessing plant components, Fuel
channels

Chemical weapon destruction(Consulting, search and recovery, Transportation, Storage,
Chemical analysis, Monitoring, Safety management, CWD plant construction and operation),
Detoxification of soil and other materials contaminated with chemical agents, Destruction of
explosive ordnance and persistent toxic substances

Construction Sabo and disaster prevention products : Steel grid sabo dams, Flaring shaped seawalls, Cable
construction work, Acoustic & vibration absorption systems

Advanced Urban Transit Systems : Automated guideway transit AGT, SKYRAIL, Guideway Bus, Platform screen
door (PSD), Wireless monitoring, KOBELCO Automatic Train Control System, Floating
conveyer system

Urban Information Systems : Environment monitoring systems, environment information systems
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