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Analysis of Energy Efficiency of an Excavator During Digging Operation
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Energy during excavation works of a hydraulic
excavator is consumed by both the earth pressure and
its operations. Therefore, after clarifying the mechanism
to be generated excavation reaction, it'll be possible to
generate an efficient excavation trajectory. However the
earth pressure model of the excavation trajectory by arc
had been targeted, horizontal sweep isn't considered
on the model. In addition, to evaluate energy efficiency,
the energy consumption is verified only based on data
of excavation reaction force obtained from mock test.
So, if the excavation reaction force can be calculated
using the earth pressure model, it'll be possible to
evaluate the energy efficiency from the excavation
trajectory without mock tests. On this paper, both the
earth pressure model of the excavation trajectory with
horizontal sweep and simulation method for energy
efficiency evaluation is verified.
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Soil behavior phases during excavation

7zo LU, Zh 5 ORECaAE5] % ofiilihEic one
BEE IR T 5T,
KEFIEDOEEET ML, EEIFON T o kRl IR
5 LWRICK(ET 2 Z &5, HMIWROZESVDEIZ L
5, 72, TXILF O TIX, KF5E OIHIHE
IZDWTHE T XL X —DIRFERZ TV, RRRE? 6/
ENFEERT — 2 #HIK & LTuwizs, A5 o
THEETLEAGD Z LIk > THEREET 5 Z & % < Ml
B DT ANF—BOFRAETS ZenlfEe kb, 22
T, A5 & OIEIK N ERGEEL, A5 & OdEEl#E I ¥
FALEETLEER Lz, £/, TEETMICKSBHET
FLFE—LHEY 3 LEEICEBMEBLAILE -5, i
HIGEE D T 4L F —sh=B Ol % 17 - 72,

2 RERIRE

R 112, ARFEERCHA L 7 AR E 2§ i
MR ACE s R By % X, |G AICRET A YiHE
Ny b AR X BRI 3 TR X N B, RSN
BLUBEL25 252 LT, WMEY 3 NLORHED) % FI
THRZLENVAHETH D, WiE PEBICHRE SNz LA IR
BB & RSO K E T, BaH ORGSR H— K
F—bITHB, Zhicky, LholBFEEERTSZ
EHRUEETH B, AT VLV ZBONT o MIFEBDOZr — 0
EFALTHY, HOUWTREAMIRASE D fH 5 hTnd, F
7z, HEEFEBROME, S, WL T v b OBEREA LI
TEMIL, ThZFh23°, 32° LKk bhi,

3 mHIPOXMETHELEETIV

WY 2 NLOYHES) % B U - Bli RS A 5, N
oy PAEBIZ R T B EWEBOBISR AT 572, TOREL S,
WHIR ) %2R d 5121E, B2 9 & 5 AduElbafEic sy
HTERERD BN ol TREIRDT 2 =Tk
WTRNDOERACEITY, FEE & OB X D 2 DY
EREEL 7=,

THEETME, 7—aroZMrEoR%E s LiIc =MK%

EEI RS ERR

Coordinate system of reaction force
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Kinematic model of excavator
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Surface
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Former half Latter half
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Excavation trajectory
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Excavation trajectory conditions
Test S, /S, 1(mm) d (mm)
1 2 208 23.5
2 1 47.5 33.5
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Experimental results of excavation

Test | Scooped soil (g) | Works(J) |Energy efficiency (g/J)
1 486 2.97 164
2 450 2.99 151

%3 YIalb—ralER
Simulation results of excavation

Works ratio
Test Works ratio
earth pressure gravity
1 1 1 1
2 0.486 1.099 0.408
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Development of a Crane Simulator
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Crane simulator
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There is much danger situation with crane operation,
such as swaying of lifting loads, overturning of
machinery itself and so on. And controlling function to
stop the swaying has been required. But it's difficult
for us to confirm the effect to operate the machinery
during development stage, especially there will be
some risks with large scale crane, such as turning
over and collapsing. So SHI set the goal that a crane
simulator would be developed and it would be utilized
to verify the control for assisting system for operators,
like decreasing to sway and automatic operation. The
simulation is applied to detailed structure model and
hydraulic model. It can show the machinery movement
real-time to response to input signal, and can be used
for efficient development. The validity of the model
had been evaluated with comparing simulation results
with real data. An algorithm to decrease swaying
based on the phase plane theory had been also
developed, and its validity was confirmed to apply for
the crane simulator.
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System configuration of simulator
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Effective notch stress method is well known as a
general method to predict fatigue life from stress of
both in welded toe and root. But it has probability
to give safer side evaluation, and no description for
angular distortion in the guideline. On the other hand,
the effective stress concentration factor was proposed
in recent years. It's defined on the stress range of the
tensile side and shows high correlation with fatigue
property of some types of welded joints. In this research,
fatigue experiment to butt welded joint with backing
plate has been conducted, and modified ENS method
considering the effective stress concentration factor
is proposed. Within the stress range in this research,
the predicted result based on the effective stress
concentration factor considering angular distortion is
the most accurate to experiment results. And modified
S-N diagram is proposed with using calculation method
for effective stress concentration factor. It is possible for
proposed method to evaluate fatigue life accurately for
four types of welded joints.
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ISR RBAKPREINTE D, IR L OE
BIAREN TS, Z2i2, AMSHEDREAKDER T
X (D &L, IR 2 BH R %O 5 RIS IS )1
Wi T & 2 HREIIL IR & AMIS RO E LTH A

ZHIZKD, HELLEYTEN X ESTIRET DR
1RSI K OEBEL — P ERIZE U B S T O BT - &%
D TR, ThzhA(2), Q)IIRd,
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O Mister S-N curve DJoint-B
0.0E+00 [ fle | —
0 2 4 6 8
Effective stress concentration factor, AK,
(a) W HZ LSRR

Parameter, C

1.5E+15
1.0E+15
5.0E+14
Master S-N curve
“' ; ~H ¢ Joint-C
?& AlJoint-D
0.0E+00 ! o)
2 4 6 8
Effective stress concentration factor, AK,
(b) #5420 — 1

m7 PAHEHERFEMAKENTX—2CORMR

Relationship between effective stress concentration factor AK; and Parameter C

A&m=(L0+Aya%QO+ArF@&)F@%)FW)JZ?)~%%

22¢, F(hp)=10—exp (a3 (hy)")
F <W/t ) =1.0 —exp (AS' (w/z>A6>
1 —exp <A7' (p/t)A8> -0

F(0)=
1—exp <A7'<p/t>A8>' %
AG'L
AK,roo =
T Ao s 3)

Ao‘L _ o_s'<0_n,max_ 0‘0) <60< Un,max)

0 <¢70> Un,max)

22, 00="fo,(a)f,, (W) 1, (/)
fe@)=Bra  fo,(Wuy, )=1+B2-( Wy, )
h/t \
Ba+ h/z )
0,=f,.@)£,,(0)-1, (W, )
fola)=C1-C2-a
( Wy, )

(hy)*
c10¢ +(hyy)®

fro (h/t)=B3-<1—

£, (W )= C34(C4—C3)-

.. () =C1+(C8—C7)-

5 {BEEENSEDRE

2~ 4BAEME Z T, BIEENSEOREETS., 7,
5.1 T4 BOHE LI EFRE AK, % V2 BIES-NEX D
WEEITS. 20, 521280\ T 3EICBRRAAREHIE
JIHIPR & 1253 2 1B IES-NARH & Ml A A bt 7% 57 At a Al
A7V, ZhAEBIEENSHEE UCIRET 5,

51 EHFGFTMICHERT 2 BES-NERIDRE

R 63, WSS K OWEHEL — FERIC BT 2 8RR
IS JIHPH & BRI F6 F BB R @ DBIR T 0, XITh DBER
1E, JEWRRAHEUS D7 — 2 % @i L 22 ST 6§ 3 bl
WTh s, KAOFBINIWEEDS-NBRKTH D, KT
DAEBHENRE A K Ao, =180MPalififiFDIE T H 5.
ZORRID, BFTFOF — 2130 E Master S-NFHEX
K0 & EAICMEL, HRISITERREAK/NE N ETR
HERKRENZ LRGN 5, 2F0, HLIEPREAKD
INEOIETIIIE S R AR L A A EHAICH B,

Z ZTAME TR, RET B S-NEKO— R ER@)D &
HITHEL, AMLHEPREAKDKNERIE L ZEIE
S-NBRXIOIBEEITS . K, —MITEFEOE T
S-NKI D & AN X < 7 BfEIEAA & 5 5, AWFFECTIIIEDT
RERT — A AHZEL THZ Em=3 (—&) &L, /¥ 4 —
ACHKET 5 L P HTBBOADBIEE R ET 3,

N=

K712, @EEibms K OBEHEL — FEBIZ I 2 AR
HEARBAK LS A — 2 COBRERT, kb, KkTO
INT A= B COMIIIEFRED T — & &R\ 7= FEE T H
%, ZhoDRRE BT ORI ERREAKEERIL
ZBEBDBXPOEBTH D, ThZhoBEBIRIEAG) &
URG)D LS IFHE D,

TR IR
C=f(AK; 1) =1.22X1015exp (—1.10AK, 10 ) -+ooooo (5)
WL — N ER

C :g<AKt,root )
=4.08 X 10BAK} 00— 4.86 X 101 AK, s +1.47X 1015 -+ (6)

5.2 {EIEENSEIC & 3Ry HFHTMEEE
SEITHBARZ=FERRATIL I & 5.1 THRE L 72 81ES-N
W & N 7B IEENSBEIC K 3989 Faal il As S 4 R 8 12
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; O Joint-A_exp. ““ D‘ sl \‘,‘ _

£ B Joint-B_ana. |, v Tyt Theeseemestesceeeeeeeeeod|C

- O Joint-B_exp. — ..:]‘ an —

£ # Joint-C_ana. T \- L [ S, D]

g & Joint-C_exp. .\‘ .\\ .‘\ —

£ A Joint-D_ana. 1 R e ?
A Joint-D_exp @\ —

1.0E+05 1.0E+06 1.0E+07

Number of cycles to fracture, N; (cycle)

1.0E+04

TEIEENSHEIC &2 3% 55 % & ST AE#E R

— Fatigue life evaluation by modified ENS method

RNY . IKEHEERFER, BANNTRER AR, EITRRA
W& BRI ISRHTRE SR I TR A M — IR R < HBITE Ty
52 ENRETHGR, AR TIRET 2 BIEENSEOH A
PR E NI,

BT ORI SS X —2 23T 2 2 LiIc kD, ARG
NEPRBEAKBTE SN, WG ERERSHHTSZ
ENTEL—HDOY AT LEREL, KOIKIE, EUTE
it & AR IEFT I3 2 A TD - 7228, Wl Fg
HRNBHER TP ERMRT 5 E, EroMTIERIHL T,
[AIRRD FNE A B3 Z &1 & 0 SRS A 07 R anatili o 2 7 4
OO ARETH B, 72, TOY AT LEHHLT, 52K
OERRT IR A2 ME T 5 2 &1 & 0 SHERE g9 6
B35 Z LN TE, ENSHICZ & 3 B M CIR5E Y Far & H
Wi & 2 FE T IS 2 B9 g S R @ ekl S TR A2 B,

6 IV

AifZETIE, EYCEAERATBEEF AR E LOE
FaBE AN L, PERENSHEOBIEMFELE LTEBIE
ENSIEDIRE ST - 72, ZOME, AFOBEHEMRT oL
R — BN RORERE 298 57 e A RS SR S TTREC b B Z & A TfERd
L7,

BoN7zMmAERISRY,

(1) PERENSIEIZ K 3957 maliic 5T, MLE4EH
TELRWET I EHWEHECIRE R BRICk ) % 22
EE I Y AYSITTOYAL i TN AN Py |
SNz, AEREE/ ARG TR+ 5 2
LT D ERTIZBWT—3%L, ZORG & HEE
FHEOTEEMIR E M,

(2) %9 2 R0 HE RS Tkl X OBIES-NX %
HAA DB 7B EENSHEOE M FamaHiiic & v, 2fkF
DI RBHIER AT CTHT B Z e TE 2,

Si%id, AR IEPREE S TR A METET L
BOMREH O R AR AP T 2 it kD, JDEEED
O 2 SR OB RSB ch 5,
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Study on Welding Image Sensing Technology for In-Process Welding Defects Detection

@ B Rl ORET

Kazuki KASANO

T— U BEm T E &t D 2 T

Image sensing technology for arc welding

A > 7Ot A TOBEERM@EFAICET, 7—7EED
BERRBEEHMERIEL 7-o AR TIEAHE~FIHL
DFREEICH T TT— I ORI EITI EEDIC,
BADN FNRT 4 VA 2RAVWTHRERREZHEL,
T—IXDOEENEL, »POT—7EEOBRERRY
BB ICHEMRLBELMHEZRIEL . TOER,
1300 nmEE DT FRREIR DI & FBRMICEBT 5
T4V A LUORBEREERICPVWTEIRBEEZE Lt
CHEHEAEHDEDZEICKY, FREADBEASHE
BREERE D TRBTT — 7 EEDOBRERROEB

ENTRRTHB_EEZHASHICL 1

1 FZAHE

T — o VRHAEINE, MR A S LR 4 EET 23 LT
BIMSVE, BB T2 MIEST a7 TS 5. 1
27TV (Ar) RBRER A A (CO2) & ¥ — L F # 212V, 4
W OEHTA Y EMIE LB OB EITI HAAZ LT —
2 4% (GMAW : Gas Metal Arc Welding) 13/ THEZR I
5205, BB THEHZMEW, sv—r, 7x—2)
7 MR XUHMBE Vo Z2EEEIOBLEICHO STV 5,
GMAWIZ, 74 V&R EDBICERD 7 — 7 &2 flad
52012k, YAVYEBLUORMER L CARMERL,
WA - BEEOME &R CHEME L 2 AT 2 EHETH 5,

An observation method for welding phenomena near
arc had been verified, which purpose is to establish the
technology for detecting welding defect in process in
the near future. In this study, arc light which wavelength
region is from visible to infrared had been performed
spectral analysis, welding phenomena had been
observed using variety types of optical band-pass
filters, and observation condition was verified, which arc
light brightness is lower and in which can be observed
welding phenomena more clearly. As a result, welding
phenomena near arc could be observed with combination
of filter, which transmit infrared light in the wavelength
region near 1300nm selectively and sensors, which
are sensitive to these wavelength region, even using a
welding image sensing device which can be applied to
real production lines.

BAOBFIZ 0T, BB TIRINEL 5 DO 2 DBAARR
FME LB EE LT 212 K 3B ATER X h
520 BBb, T LIEERRIIZEER TR OIKT 6
Holme ks Zen»s, BURTREEGE LHRICRE L%
R, WERT IR G E B RS S hs vk S
B IR TS, —, MELRIC SO THEEXR B HH
Sh72541003, FELRHIBEE MTbh, EhEOREK
TRIZMEINZ O AR5, SHESME, ELLVI R
F28T =2 v ZADA R & BT LOBE» 51, &
iz A v 7o 2 TIEERBRAEERAIL, BHEAEILE
B CRE LB EEA 1T REN AR/ NRICZ 5 [V
B L] S 221 ORENLE T h T\ 5,

15 * FTAER

FEREEWIEIR No.205 2021



X - WE A 2Ot XBEIGRAICE SREEKRES D THRTOHR

Aperture

Welding direction
_

Base metal

Optical fiber

Spectrometer

EEAED

Welding conditions

x®2

SM490A (200X300x12)

Base metal (mm)

Joint type Bead on plate

YGW-12(1.2)

Welding wire (Diameter/mm)

Power source DC nopulse mode

T — I RBPRATHED

1 . . .
Spectroscopic measurement method during welding

T — I RPN FAED)

Spectroscopic measurement conditions

e

Spectrometer (400-850 nm) HR4000 (OptoSirius Corporation)

Spectrometer (900-1700 nm) NIR QUEST (OptoSirius Corporation)

Optical fiber P400-2-VIS/NIR (OptoSirius Corporation)

Integration time (ms) 100

AV 70k A CTEBERBORE % RENT S o —file L
T, PO - BIEWE & T 2 FEO-O0, it
DEREHE G Vv IEFICEDE=2 ) VT B0
EFHEO-ORERE IR TETNS, 25 LHbias v 7
O Y 2 TORERBIEERMDBAEE TS % DD, HHEKIE
RS OER T EEH LT WIREROER - BERER
ERHEIROZAL & RIGRAERIIEREE LTWBZEh 5,
RFTREIE Rt T4 2L U 72358 OIS BE N 5 .

R IRREICTEORY SN B EHBRIIOVTE, 20
R A N = X L OB STEABREBR ENTE TH W09
BHERBOERE 7 — 2 O T SEREOREB S 2 3 < MBS
2ZEeNMEEIN TS, Thbb, 25 LEEREREE
LR MBI IS EBIR A RAIT 5 Z LA, RIGRARE R
PAMEICENI=4 v 7 v 2 TOEBR R ORI
DENBEMFEINS,

7= DI A TOBRERROBIERIE, s+
B AT TSRS LT - s ICHEIANEETH S, Th
FTIZ7 — 2RI OMERB L — N EINEERE L TH
W TSR ENELFH I TS 00D, L -4k
BOREWRNEY v T 4 V7 OIEMEE 5 b FFETORIH
WAL R D, T, fERT — 2 ORI XSS~ AT
I TERERETHEE0D, KL EWKEMERTH 5k
SR TR MK T 5 Z AW xh T3,
ZOZEenb, T ROBNRHICHEDE, 7T HDOH
Fenh g MR ORISR A BIRWISER T2 T L, BLO
O LRSS R RE A Lt V2B ETH &
2k, BB EHGSE Z 5L 72D EEOERE
HREOBRIPAETH B I ENRBIN TS, LirL, Z
NE TSRS R £ TEH® CABBR BSR4 Ml
L 720l 2y,

Current (A) 300
Voltage (V) 30
Shielding gas 80%Ar+20%CO2
Welding speed (mm/s) 5
Extention (mm) 20

AR TIRZ S LB RERE A, WERGHEELEMHE
B¢ 3ABBRRARMTEZLI2XD, A YTk A TR
BRGRARAEM OFIIZOERZ 7T -2 DT AHED
BHBIRBEIE L EREG Y v Y v O HREEN TS 2
LEHME L, MHR~RIDGREHERIZ T 57 — 2 0%
KRS KT N S OPWRFIRIZ I 1) 2 EHHR OBIEHR
IZDWTHRREEL 7=,

2 EBREE
21 T—URBPEPMAEE

R 1127 — 2 XD B ORRIX, F 1250587
S &R, BHEIT TR OFTTT RO 45° DAL EIT R
DN 22w P L, KPR &kEE T 7 43T
Befot UCRHMIL 72, 206813 885~k (400~850nm)
L OFRI A (900~1700nm) (2B 24 L 72 2 FiFHD 73
Jeds & 7z, Stds O RS N 2 IREE S h B
100ms& U, BN TEHIREIZ A S 2@ mEH L, &
WU =AEROVIEEFM Lz, K212, BEEMFEERT,
REMIZIZSMA90AM O FA % Fvy, ¥ — FA V7L — M
BT o7, BHET7AYIZIE$1.2mmDYGW-127 4 ¥ %
72 WIEBIIT SOV ABLERE—FEL, Y= FF I
1380 %Ar+20%CO:2 7 X &y, WM ITINERZ 7L —#
TeBD, RELEESTTREA SRR, EE, WEhL &
VREMH UL Lz,

22 BERREBERE

R 2 12 BIR BRI EOBAIN, R ICHERBIREIRE S
taEmd. 72O EHOBEERR BRI 2L 4H
W& LT, X7 EHEETITIRORTTITIAA5° O 8 TR
BEL, 7—7rlf%DF &AL K5I 7%, X F1dH
MRS % D IS 44 L 72CMOS® v 4 A ## L 728 D
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Optical band pass filter

~.

Camera

Welding direction

- -

Base metal

qo RERKREETEH @

= Observation method of arc welding phenomena

&, HOMERE A P OICRE 24 L 22 InGaAst VY & S
L7=h 250 2THE Wz, WFhDh AT TORETE
SEBAIFINFITAEBRR 2 Bl U 72, RSB CIT A M
BIIC k0 2B HEBR A BIE TR, TAThOh X 71285
FHLZLV VY ZOMEEIC, e 0Bl EE2a3 5l
IE10nmDHF/3 v K282 7 4 L & (BPF : Band Pass Filter)
EEDFIT 72, HAFTDTL—LL— M EEIZ100HzE L,
7 — 7 RO 28 £ B L 72, KBPF AR i) 720k
BCTWEEBEL, 1 ARDEBEEY - FEBET 45,2 THE
BRI T H X 5 OFTEHM (E.T. : Exposure Time)
EMALTL, 7 — o RUERMER 7y OWENEE 23 58 745 % IRIED MR
11872, IRESIHE, 7 — 2N FRfkog 212
INT&RMEE Lz,

3 FEERER

31 T—URSRPITEER

R 312, 400~850nmDERHPHIZ I 5 7 — 7 N5hsr
WHER AR T, 400~650 nmDIE R 51 THE DR
Y=o 8RB ohiz, —F, 650~850nmDiRHPFHIZIH W
TERNYE — 7 BERRD SN2 DO, FNEHE 13400~
650 nmDPFEHPHIZ XD LK L=,

K42, B3 &0EWREMTDH 5900~1700 nmDIEHiFH
2B 37 — 2 AR AR T, 850nmPl L Cid T —
2 FeDFEHERIE 53400 ~650 nm IS HE N B RN
L, BEE—2ELAERDEhEN >0, 900~
1700 nm DI R HPHD A% 53 H 00 L7z A5 R, AU R
BOWTET — I RO — 2 BERERD 5=, —T,
1100 nm{sHE & 1300 nmfsHT iz 3\ CTRIFFENIZ 7 — 2 DY
— 7 MR b NIRRT L 72,

32 BEHRBEHER

400~850nm®D 7 — 7 KA KA HHER (R 3) 2T, 7
— I RORKBENMET L, BRE—IBIFLALRD LN
o 72785 nmD IR DN % & § 2 BPF A CMOS 7 X 712
B, e OET. CHE#EHRRL B L MR EE 5 IR
o ET.250 £sTIE T A VM (Wire), 74 Y AVAERLL
R X 7285705 (Droplet), 74 Y3 X URHM 2 @ L CF

2 EERKBERE® .

Observation conditions of welding phenomena
CMOS camera ac(%i(s)lt Or_ioéém
InGaAs camera ()}(3:122??\2\?)
Framerate (Hz) 100
Exposure time (ys) 5-10000
Transmission wavelength of optical band 785
pass filter for CMOS camera (nm)

e i fov TnGase camesa (o) | 11001320
Full width at half maximum (nm) 10
Neutral density filter ND8

B X M= VAR (Moltenpool) D9 5, 7 — 2D I L fED A
W Iz, FENEM %50 usH 5100 s 5 &,
T=IRIZLB NV = g VERT UG (Are) 2L,
7 =2 DT L AEOREBHROBRNNEEIC k572, X512
ET.#¥Mxess, EE7—2 Kk HL—v 3 Vil
Z L7 O ANBER Sz,
400~850nmiZ T — 7 D FNRE HHK F$ 5900~
1700 nmDFERFIIZBNT, 7= HORNE -2 HFE
5N A 5721100nm, 1320nmDIEEDK % EE T % BPF
#InGaAsH A FIZHUD fihi), Fic OET. TIHEEHR %L
AERER 6 B LOR7ITRT, 11000mD R DK% %8
T 3BPFZMHW=354, ET.2100usTIE 74 Y, ik &
WD 5> 57 — 2 O T AHEOABMBE S iz, B
%100 s/ 5200 usiZHEME B &, 7—2HIZkDHL
— Y a VAERIZ LAFEAAEML 200, ET.A2100 xs®
LA ERRC T A Y, Wi X OB o SR LT EE
THotme F72, WENMERIZOWTIE, 7—2 DT EHEL
N X DIRCHIT E TREIEETH - 7z, BIIHE X512
WinxwsL, 7RIk - 3 VERKT L-#FE
BEIL, 7—2 0T EHEOBEREROBIRNKEE 5 -
720 1320 nmD PR DN & FIRWIZEM T 2 BPF & v 7285
AT, 1100nm& IZITFAMOMEATH 72 DD, ET.H
200 ps® & F TR AR 2y OHELE 231 100 nm D6 & HR B
EEL, KOHBICEBEEROBEI R TH 72, Thb
DZEMS, 400~850 nmDPE R IR T — 7 DTN
HREE ASH AR T4 5 900~1 700 nm DR HFIPHIZ 5T,
T = 2 RDOFNE — 2 5D 6 s WIHEDN & RIS R
FTAH5BPFEHWSZ L2k, 77— oD EHEDOEEBHL
EMBICBIERTE B Z NG 57, AT, AEERTIIH
121300 nm LDV % IR ISE R/ § 2 BPF &2 W5 Z & i
k0, BEWIICT — 2 EHOBRHERRABE T2
mENT,

4 EZ

KEERD T — 7 DI HAMFRIZT VT, L DFREY
— PR ONTZ, T—2RETIE, T—0 773Xl E
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ma 7~ 7KOREBHHER (400~850nm) @
Spectroscopic measurement result of arc light in 400-850 nm wavelength
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@ 40000 |- ‘l
=
3 i
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20000
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0 L L L L L L L L
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Wavelength (nm)

=4 7 — 7 HOR KA HRER (900~1700nm) 0

FNBILERA L VBBEERE FIZEWT, ET0oT L
F—UEN OZALIZPES B AR — 2 B o5 2 &

NWEINTVWE, KER TR OB -2 %, kK
EIEEHERLARWEZET (NIST) 234264 2 JHFFHA XS P LT
— &~ — 2 (ASD : Atomic Spectra Database) ¥ & D [6lE 3 5
&, BT Fe), 7LTV (Ar), KFEZC)BIUBE(0)D
R —2ICkBEDLREEENED, Zhid, ZhETIC
TR B X T - T I X I 2L —
Yg v @O EABEHER TG ST B KD, T2
77 A2 HIZEBNWT T 4 Y RBMIK T T H B FeDZERMBTIAE
THIER, T—20 7T AvDIMNERIZArRP0E V5720 —
R HZRADPFHET DI ENBEREEZELOhS, Thabb,
_outmﬁwﬁmt—owfﬁbawﬁﬁﬁ@ SHUDER
WERAALZBPFEBET S22 LICkD, BERAREESRT
%9 i’@ﬁﬁif&&%?~7ﬁ‘é@%¥f§%ﬁ?éﬁé Z L Anhg
IlhbEEL16N5,

—JF, BHE =2 BEE L ORI hOE AR %
B LZBPF#EELLGATY, BEERIIBWNT T -2
IZEDNL = g VAERZ LSRR, BRSSO R A
IZZERDPRD O, THERIEE -2 PP EL BN &I
K37 = ROMWEKF2E T TEL, 7T—2DIEHIH
£ % by O R eE ISR 5 8D EZ Bh 5,

Spectroscopic measurement result of arc light in 900-1700nm wavelength

AT > O FERARFEE, ISR R (SRR S 5 Bt
IXALF— 2RI xEN XN, 7 — 2R EOERMERE I,
7 — & TN B D VA Al I B IS S %Y 2 £ 2000~2 300K
B LREIhTW5, 812, Planck® HEHINZIED % Fill
2 DWETORHE T AN X — 28U ERERT, BT

INF—IXRENEL BRI ONRAMESEML, X512k
K AR SEEAEERMIZY 7 1§45, fEkfigshcn
2 VARIIRE 1S TH 52223KR°2073KTiE, Mgt~
FOLF —1349800~900 nm LA L D R HiPH T RIS BN L ik
®, 1300mmfIETwRAEERT., §4bb, 7T—oDIK
SEEEOVARIMNIE 1 300 nmSHED PR O U = L ¥ — iRk
Thh, REBEELRBNEEZLNS, 2O LR, K
FERIZ BV C1300nmfHEDOBPF & 72 & X ICVARI M %
TED THIRICEHEER PR TERERTH I LELLN
%,

FEER L ERETER, 7RO — 7 BELEL LV
RHPH, 2 DR RS Rk L 5 5 & 5 iR
OBPFABETHE L B, T LRBHRMEISRICZLRE %
ALYV HBEOr 27 E2lAADESZ 2D, SB
FE A IS 7 — 2 O EFEOEEBRER OB AhE
THDIENRAETE R, KR TORRIC KD, FEEHEC
BOTEER A & 58 < MBI 2 AR OB B ZIC
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Moltenpool

Wire

N“I()]fenpool +— Droplet

(a) E.T. 50 us (b) E.T. 100 s (c) E.T. 200 us (d) E.T. 400 s

E.T.:Exposure time

=5

BERKBERER (CMOSH A F+HLEBRER785NM/N > KX T 1)L 7)

Observation results using CMOS camera and optical band pass filter with transmission wavelength of 785nm

Moltenpool

_— Wire

Moltenpool Droplet

(a) E.T. 100 us

B —— Arc
/'
Moltenpool # S Droplet

(b) E.T. 200 us

Moltenpool

(c) E.T. 250 us

(d) E.T. 500 us
E.T. : Exposure time

=6 BERARBEERR (InGaAsH X 7 +FOFERER1100nm/N > K/IXZXT 1 LA

Observation results using InGaAs camera and optical band pass filter with transmission wavelength of 1100nm

>

4 I"\Arc
By N

— 5
Moltenpool > Droplet Moltenpool ~ Droplet

(a) E.T. 100 s (b) E.T. 200 us

/V
Moltenpool ™

/

il

" Droplet Moltenpo
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FVM2 +, Construction Machinery Surrounding Monitoring Device Equipped with System of Reducing Impact of Collision and Function of Notification
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I-ovafbEHELEHE 20 —-5 2 L — v SCX550-3 %
20194F-7 H 1 HIZH5EL 7=,

2 SCX550-3 M4k

#1112, SCX550-3 DHLHkERT,
21 EEMOEE

(1) kg
PERAIT T U T RERREIIRIR & 7 — R 7 4 IR &AL,
BERAIE 2 8% b L — S IED—D> T3 53200mm& L7,
20U 5 ADBWIIPER TOEEICHER IS Z &8
%<, BIREREANI N EHRRD 5N D, kiR
NI EBROIRIZO BN BER & & 55, AT
AR A3200mmeE L& h 6 & U BRI e e f & IRl
D3850mme T 3 MZSH = (R1),
Q) Ay vauxq )

SL K
=T — =

SCX550-3 (%) & ek SCX550 (4)
New model, SCX550- 3 (left) and conventional model, SCX550 (right)

H v AT A M, BRI OB VY & 1)
LxEBNL, PR 3FIHT 4 4 T2 6 3 Bkt A
24 7L L2(R2), ThEThohry v a2y x4 %P
BETEBHIRET 5L T, WkmeRsricsy v
sy T4 b EMEILICT R RS D, BkoEER
REMOR L & O CRBIOMMEIC D B2, & T
B dN—-29 A e ZDOLO2BHAY A AW
TAANTTREG G & 3% Z & TRtk 2 L X w7z, &
7o, hovavTA MERDHRREX TS s VEREL, B
AT R B I HIBR A & 5 BIC & WIGTTRE & L 72,

22 LFRITELAENOHIE

1 v4 v
WERBEIZ 2 L — VAEED b EIREIEE £ TIRIAWE
THEASATED, SEETHOVIHMIZR TS, AH
BT ZOPHHEDOES X # R L 72, FHZF S5
AR Ly 2V HEHITEETIE, 2BHY
A MERSER I NS, KL REFAL T a4 X
L— 2 CHEMELE S BOLTEETE S L5102, 91
VFIFFEREELEED B B WK 7 ) — 7 4 — LB
et oA v (R3) IR & L7z, EHEOF T 4
T —FRRERAN TR E BV DDOH 508, AR
N2 5 CIEONAMEZRE L, SHEEEICEDYET
TL—FHER LR TNV P T L —FRAFHL 2.
EHILTA =V IOMBEAEET DL LT, BT 4 —

*ERERWEE Y L — XSt
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SCX550-3 fH#

1 Specification of SCX550-3
LA AR 3 275y 2 VR
ICoNCHNRSE T (S e tXm 55%3.7 -
KT —-L X m 10 10
RET—-4EX m 52 19
IL—VVTRX m 6.0~15.0 —
T—b+oL -V TRE m 43.0+15.0 —
N R b/ G655 0) m/min 110(53) (b £ OBIT — 7 )
AN I m/min 60 60
Bell rpm 42(4.2) 4204.2)
AT T/ km/h 2.0/1.5 2.0/1.5
BN % (F£) 40(22) 40(22)
Iy MR m? - 0.8/1.0/1.2
2LV VPR 0 VB R t - 60
A X m - 36
VU VHFR H¥PJOSE-UN (4 7 & — F 1:20144F- 5 4E5E )
ittt ) KW/rpm (PS/rpm) 138/2100 (188/2100)
eI KPalket/om®) | (3 g S 000 i) | 1 o 1 42)
i t kT2 Sg oy 214 8) |Gk T =5 oS b 48)

FENEAMIZ LD HEAT S,

SCX550-3 #if-1E
3850 mm (fiE KA L +50 mm)

SCX550-3 v 4T A4 Mg
3200 mm (FEAAE I —100 mm)

HSC CRAMES

IR & R E

Width and rear end swing radius

H727ITA b(E: KRB SCX550 T : SCX550-3)

Counterweight

=1 X2

Vv oo R R E RS 7,
(2) FEmELEEO @ L

FER e 210 X2 3 R SERIPSL T ) —/ T L —
FE— FUEAKAER, HRCERRE T ORI

X, WENEBOT 4 L2 TPMAEL, BREBEORE
SCRTIINOxZ& KIRIZIKIE L T\ 5 (B6).

PMfifite 7 4 L 2 DMEEEMERF S 51213, PMAY 7 4 L
ZIZ—ERHER L2 2127 4 L2 OWEEE FIFTPM

OREM 7 L — RN LN 25 EOHiKEE (R 4) o T
a3 v CHEEREE L7,
2.3 B A ZRFANOXIE EEIREL
(1) 2V —=vxroryDiEk

SCX550-3 1d, #* 7 u— FiL20144FFEHEH A O Hi it
ROV =2y PV ERBRL TS, ALY YV i3aE
VU LRSS S 2T 4, W ALK —E, o —
)b FEGR (JEXUFHIGER) ORI & 0 PM Ok IR¥'H)
NOx (BRIt # B X ¥ 5, £72, PMIfiE7 4 L
& L RESCR (Selective Catalytic Reduction : 3R
BIL) VAT L% ML L - % APREEE (B 5) DOERAIC

EIRBEE Y, TV AERRATEIG S E S [HE] HpH
Thd, AETIE, BIIESREPICFERIESILT S iz
LA TEENSAFEETE 2 X512, AR IR
HREWRBL 72,
(2) (RIREALAL T
BAEMFICT Y O VIMEERD F £ TEEE L - &
TEEsaELT a4 VY FE—F (R7) &, JEEE
BTy OV #BIEd 54— 74 FALZ by TR %
eSS L, IRB O ETHRL T 5,
(3) IREEEAL
AR, BT AGEE OMIKER S RIS O TR 7E & 52
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B SR IELMERICHETE /B /O0-59 L — 2 SCX550-3

=3 R =4 IEElRMEM Z M L& ¥ 516 =5 #BnBEE
TV=TF—=IfFtEI1F Function for improving turning Exhaust gas after treatment device
Winch with installed reduction operability
gear
BRI
\
|
PRGN 5 5 AL At
R4
2L L SRS 274 %ﬁ PM §iifk \\ JR% SCR |~
%) AN A=K = (DOC) TR st — \\
27— EGR N
HeA7 2 PM % fifi% NOx % ik
=6 HUEBERBEORERE
Exhaust gas after treatment system
5 =
% BANE S
] MEOX %<
ECO = 3
WINCH

IavAVFAAL 9 F% ONIZ LIEEIS
(7 v 2 DA, TV Y1350 BEELLT)
AHES &, WHO LN —IERIZ GBI T
IaYAVFE-FEEDET,

X7

IavM1>¥F

Eco winch

FT03, EFEOPEHT ZBHINBIC LTy O VDR
B A LA L TLES OT, 24Hnd 5 1238
K OB WHERE S BE L 5 T,

— AR EEE (L & m AERE O EIZ b L - F A T D

BITRIC D % A3, BT OHEH Z BUHNZ G U2 DK &
EREBIL 72,

24 tREMEREMHREOR L

(1 *x7
F v 7 (R8) B XUF v 7ML, SCX-3+ Y
— A& LT LA B ENEE2 R L X7, BfEL N
—id, kDA E Y FLA—RD 6 HEOE T — 4 F
273V = LU N—RIZEE L2, FILTLIN -8
TERTEDZ ETARL — 2 OBIEIKICERNL, 154
E LR R TR LTt 2 3o T3 (K9),

(2) B fBAIEREE (M/L)
M/LIZiE, SCX-3 3V — Xz

HBHLTWS84vF
KT 4 27V 4 (R10) 2K L 72, REMEEEDBIIR
Pe7 2 Y 2 7 £ OE BRI IC W EORE B 338

B D %5, SHZETRT Y U VEROERE A XL
— A RERFTVERIRE &5 KD ICEim AN ER L 72,
F72, TUDVRPET ZHLY AT AICEKRELAES
DRA L 72558103, MRS EZDNWTDH A4 &4 v
2&Ry 7Ty TERL(E), HRERFEE TR
BKOKIITHIEL Tw 3,
(2) &Ll
RAZATT—4, BRF—bFT L0y 2k EDOEHE
RAFEEICNA, FERMAERIRES (12 84+ 7 3~
TIETTRE L U7z, TEMIMAEHIREEE &3, 30 hE
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¥ v TR ERTHRR

Inside of cab and its front view

Bl A E IR E

X12 . . .
Turning angle limiting device

[R5 L C s &, fEEdicz ozl s
WEIITERERS L2, Bl a#ELE &5 8
DThb, F7=, M/LOVEERPHHIERIERE L 25 Z &
T, RO EEEMIBI 2REMESLIIED ST
ENTES, ZOM, WWEZA TOHFA For— o0
W L1 2 & DEEEFAIEF O Y F L — )L (kBT 0 72
7-AR) SIEWETEML, 7LDV BRERT L
&, #Eprckatismb e,

25 RLOFHHREY AT L

FHiREY 274 THB)E— bV VI Y 27 4 (R13)

EIEHEEIR L 72, RS 27 2%, BEMRORREIRGE 2 51308

L, THRESHEHES S 2L CHEINAX Y TFF Y 2%

WEIZL, ERoBERLsmEXE5, 72, BEHh2D

R 2 X P OHPBRIZ B RL-> T, & 51X — LS

M L (SEGS0UPCR)

84 VFARETF (AT LA

%]
e 8inch large display

S

After Treatment

IT, RMRERCREIRELTOET,
IV EDERRBLTLET.
FHULT VT /ERED—T 1 FILIC
FIBLET, :
Io70. RLBPEROSHET TS,

Ky TT7 v TRR(BRERERTH)
Pop-up display (example at abnormal)

GPS

\\\
VE-MEV VIR

&

AEHEZ AR T
KIES S TN

B

VE—bMEYPTIRTA

13 .
Remote sensing system

BAERL, EAEBTH B3 7L — VMR E A TR
DOARIFHBE D L2 —FIZhBHoE X — L ERUS L,
FTOMEE X VTV 2AERERTIENTE B,

3 HHUIC

AL, (FREREMER S L — v RS (HSC) 23 80E
370—=5 L=k TNIEKOMNERNT E XS, T
DY 7 ZDBMIE, 7V — ARG TEL Ny MEXES
EMANE A2 BEEHT 2 HEECHAIN S Z L8 2<,
KBEZORICEVWTEMMEAR TS, S, 2FEx
BB EEANOMIB IO X IZZ2DF £1Z, HSCRHFTv U -2
OB A B L 2TV F 2 v O R L 2, S5HE, 1
BWTOEMEBEE = — XITHIBE L TV E 721,
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EREMYNE B

2 a—5L— VDY AT 2

Hydraulic System of a Crawler Crane

29

7A—Z7L—OBEY XA T L

@ I KT

Tadashi MIYAZAKI

X1

1 FU&IC

sa—52L—v(R1)E, SRS TR S - ia
POEMED 7 — 4, EE—OECD D EES), RO EE
B EN 5L OMBREITERICRIHEh T3,

KBTI, vu—3 2L —VOilEY 27 & DR AT
T3,

2 70-Z7L—C0OE%

su—5 2L -2, u—7ROTEMREIEIC Z OREE
HL, BREh3270V T2y FAVIEIL=-VT =24
ICE XA - r o RELZ (X2),

o — 7RO TRAIRHIRE, BEERH W EOR E 25 a
—TORDLVITHEY ) VX EFERALZHEY 3 AL R
BUSELL, 7u—5 2L -V ZHITBRET S &S5 ISHIE
fbxhT& =,

MWEL XN BRI, ©—7 FJ AWl il X 2% b
T2 99 FEETTRY I v FICRIEORERE{EL, &
R AR 4 F 7 212850, RN L0350
F7V—F%HBRRT 5 Z & THEIL T2 (K3),

MERIC Xy, BEF¥BEERE -2 EOA T Y 235 Y

70-—3%7 L — >4 (SCX3500-3)
Crawler crane (SCX3500-3)

ZNLTBRD D FiE R L, BERHO 7Y — FE(Z VoA
T B E) &3V b a—)F B AR T X Ol g
FEATREE 2D, HERNH ORI N ROMNEASDE L ED
MR A A L U 7,

F72, WERA D ZANITDONTE B HOEERYIE A
MRS E A EICEEMDE L TA YT v A
MAEIRL, S HICHSGEEOHIEDRE S 25 2 —FHKD
B EMRAMS A, THNRET Ik

3 70-77L—OHER

3.1 EHEE
sua—727L—id, AHROME D EHBEHR T b5 D B
Ko LERBICEHETS 225, £y P02 % FHF|
AT&33 ) —X(HH) AL <AL TE 7%,

7z, EEMNELDBLSTHEHNT, x4 94 VFIiC
F 200Ky i A RATRAGHEE 2 AL T 5,

IN5 OIKRFIIMEIHO 7 0 — 5 2 L — v asiliE L X
NIED 72197040 6 S WK E B> T3 (K4),
32 BEIFE—4

s u—3 2L —YOHERERIHE D 3 L & R A
IVER—=—FV bELVR, BLEFHOE-2E 200KV TS

HERERWMER T L — St
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B 70— J7L—C0OmEY XT A

J_A 1/ Qﬁ Jayh
Ry, (B
,ﬁﬁ w0 r_i] yar
=L ke L =
‘@—J\ [ & R
w21k I, :
ni
=33 ru—*@@ i
= LTI,
i '/']h 4%
[,
(&

mp - 7RBHEEHIE (LS78) ma ¥U—E+2HLTARER
Rope type universal excavator (LLS-78) Hydraulic circuit, series and two pumps confluence
Iy i/
PA=RA R A / DR A5 ’f
B 7T 7nyl~%§<h?j
VY FIAL = 5
JrEBUE R
=3 HAEELEID 7 L — > OREEE

Driving mechanism of crane before using hydraulic pressure

%2 TIED, WHIICRE T2 - VA 6h b 8
DEEHA— T — WU THIEL TE /=,

EREREE T T O@GGEEL, D D AHREFP O 2 Y v TRAIE,
V) = DEEEREOWEIEE, BV 2NT v AROREME
BELRLLTE—2OBEILEIZhz 5728, YY) —X
ZEICW R ABEQELEL, 2@EE-21, KHE-41t, &
fflc &k B EmARENE, ELEEREE Ik
T& 7,

BUEE, vy VARG & A A DY TE— 4 &0
FO/NERTHIZT ATV VFE—F (3HE—X) R,
220074 v FHEEN—FT 5 &S5 IZHEEHIET 2 HIH
FROFEI (R 5) 7 E1Z & TEMREE, (KB 5 L ORI

WaLrEm e,
33 arhra—NILT

avia— LT Eru—3 L —VHICREANA S
hTnzg,

v ) = ZXMEETIE, 287 Lov QEF) B O & 5 IS A AR
BHZAMOBEOL NPT TCLES 2L AV DD, 7
V= Fa Y Pa— L TIIMOEIRKR Y TOWEICED T &
FaT—ADEEIED B LN DEENESEL L TLE S,
ZDFEE TCREMETOMPVIRIERL YA Y FDT L — Fi}
Bro x4 IV ol SIS ET 25, V) — Xk
HHOEIMER (I YNy — &) % ER LT3,

SREMABR T X7 ¥ 3 VIDNA 82 LTHEAHTS Z LT,
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Hififgs 70— 7L—0OmEY XT A

_ . > |
f vl 1 Al
_ L
| N W\
-&u ~ Tl ipllTT IR
uh, U
S
_ . > !|
oF el
|:| | P '\ g%‘;&m”g EM { A 78 E T ALY F S A QIR HA YR
1Y o = = SRBBANBZ. V) —THETIE e
0 ElEs S, TRICIETEA B, WMOIEHHEZ LD 1%
i | RRHES i R OREENTAETS, 5 A0 L
ZERT 4= Ny 2 L, N SLT TR R
(—- P2 N= B n— 1, 42,
ms N7 LEERBESE

Hydraulic circuit, control for correcting drum rotation

- i K
AP SI =
SPSEIRNe 5
RO DY a
ko vavN i I
n WA

o

Lo — i (%)

Pk PN

1\»{/\;( =
j’“/t“&ﬂr\l L
|
N/

i

K 5 2 [a] iz g

LS —Hifeik (%)

Uik

FryvIMEOTL—F 2T - % T -2 P ALNCENEEL T3,
79 —/T L —FOUEZ EREOHIITA S KIS L7z, NLEEIZT
WL, ZOFEhITL—FT— FEADNEREZILEST 3,

o) - ZEBRAOENHEESR

Hydraulic circuit, pressure compensation valve for series circuit

X6

2 = XEEEROF S IZHEE DTS, T4 v FAGEIT S LN
— BN EOEENX L LTS (E6),
3.4 IEEE

RIVEM O FERREIL, VoY= A daric RS L BT
V=205 5 [TV —FhR] BT HB0, »
O—F 7L —VTIEVNN=2HJICRLTE T L —F b n
S [ 7 ) — AR §BIRAREL > T 5,

7y —HRUZ, Py Ty ba = USEWERESR T
DD OWEE LS — OWFETIT 5. Z OFE RS
ML % —BICHELR T, KELBERDOD D HOFERR,
RKELFENEESI N MEREALETEH AT bu—LL
RTNEVbhTED, MEOLEE, 6 &I ST
Tw3,

- BERWAERERAAICF X T4, hr7 ) —ikE
TUA VFOEETFEEETEE, 7y B DDMOHEL L
IZEBIIZE | 2 %8 515 O THIY D B OFHRN A Bk %
ZENTE S,

HEEFRILTL—FDHRH

Example for improving turning neutral brake

X7

LA LA 7 ) —RUE, 20O kg A by o
IR ERI OB TR S EE A 2T 2580860, Z0OZ
o7 L —FHREDRERKICH > T B,

R 2 L — Vv OREIZ X D ROBEEKEL 2T &
kY, hL TV —FORKE A I V2K BWHEN S
Alznnks, HHOTL -3 3p%hTH 3 (E7)-
3.5 RABEE

—EOERY D0 —F 7L — VIIHRBH RS B @b
End 0, SEEEEBIMLT RS OMEY ) v &
MEH I N T3 (K8 ~10),

BHEEVYOFWHL VY&, Ao vaug rera—3
FHAASTHRS L 5AERHEYY v 4, FL—F122
V- VARERERT AL EHME LY vy v R T v THY
VY EBRERBD, TRETNARY T3 VAL CTHEbES
ns,

X5, KA CIRAEMESMERLI=y bE&F TV 3
LU, 7= A8EY Y OFBGR, T — LA0%NRELR ED
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u—THMBAEN - E, VAV FTETL - LNiHREYIDEES Z & To R
RV S B, Bt e IES ) v 4 T 5.

Uv 7 L—L3EET Y >4 (SCX3500-3)

E8 Cylinder for taking rear frame to pieces (SCX3500-3)

HvEY A MeESITES A 55, BEBIEEO RO TR, W)
L=V OBEAZ FOIIRE HEEARETH 5,

IS MEABHT) > H(650TLX #7a>)

&0 Cylinder having self removable weight (650TLX option)

KRH S BN - O TEMEY ) Y X TITH T & T
ETCOITREERHB 7 L — V12 X 2 RIS & % Y10k
LT3 (E11),

4 HbUIC

ATIE, 79—35 7L — VR OMERM % P U-TA
L7,

(1) BWEREH >y 0—3 7L —vOReMN, shE1L,
BIMLIZBE S HEIL Ui T 5,

(2) FIFBREIMRE LA HME LTy Y v BT~
SICEEWRZDATEEEATH S, L2rL, TO/F T
— 2 &G AT AEROBEMLIZIE, YV VEDOE
7 RSHRENR T A b & B8 1N 2 SIS R D
THIZE LIES K D ABETH S 5,

(B) ThET/NT y ARKEE BT MERHIZH L
W & OFR, IS & B SEE T il AE OO Wi TS A
)y M OEWEMORREED T E 0,

Hififgs 70— 7L—0OmEY XT A

HYDsa—F &5 LT = MlT2ZLE2HNE LY ) V54 %
BlL, ML —rvors 2EERT 5,

yO—S9BAY ) >4 (SCX1200-3 # 7 a)

=9 Cylinder for taking crawler to pieces (SCX1200-3 option)

BERXBERLI=Y M (FT23>)

2] Self hydraulic unit (option)
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EXREMSE MRmEIT

FRY—FT7+x—2U7T7 F FBR2-3t

i) —5F74—2U7F FBR2-3t

New Reach Forklift Truck FBR 2-3t

FBR2-3tif, &2 SEOiHE AR CWAFBR1tRE
FLOAVET | EREEL, X IR 5 DR A=
4 DONER (T, RUSYE, Pulth b & Ok ah) £ M4
A7) —=F T =2 0UT bThHbB, /NEDPEIZONTE, E
RKFATx =207 MERXSHOMBEEGTH 5 AWC (Aisle
Width Control) Z$k/H9 5 Z & T, ERR/NOE AR TE
FEIR A L, TR, &SI KO & KR
Bl F7o, HAF IO, HE— 2 OHKA
RHEOREL 2 EI2k D, BREDOY A 2088 —VIiZhBW»
TIHEEIE 2 PEREHHE T13%HIH L 7= (JIS D6202 : 2011,

FBR20-312Ah/3 » 5 ) TOHES) .

EEMAH

el FBR25(§%) | FBR25(fEk)
SERSATE (ke) 2500

P35 (mm) 3000

AT (km/h) 95 \ 115
E5HEE (mm/s) 500

R/ MEIE] % (mm) 1950 1955
AR W0 (mm) 2760 2860
%5 (mm) 2210 2195
421 (mm) 1210 1220
~y KA — FEiE (mm) 2270 2300
Hi T (ke) 3010 3090
/%y 7 ) (VX AD) 48%312
HOR

(1) TE2EME « BT L ATIRIC 3o 1) 2 DI As 1 36 & OVl %

mafb L, 4 v F v rEofEEkEsm g, 77,
V=F L)Y EDY 39 7L AERER Y —Fu—F 28
YOUGEIZ& D, MEELEFO Y 2 M BN AR L 72,
BENTOEEE 2R EXEERL, A7 a0 ELT
=754 V=¥, Fv VoV IF4 FHBLKVCLEDI A4 b
EFHELTWS,

(2) WHFM  MBE—-LXICACE—2EHMHT S LT,
IAINE-hREM X, £, MEESOMFEL
I K OBEMIEIS b v o % 3019 2 e mdi s flE s L o =
FALF—IHBOMKIBIZERL TW5b, X612, fEkdEL
RIS DELT - MR A M5 Z & T, 1M LR
PO AKX > T3,

(3) Pttt : 7 7@ EFERELDI0mmKL Lz, T
DR LIZED, V=FT =207 bOEEIZHNT
HHEE L R DWEITRIR A B L 72, 27T ¥ 273,
EPSE— il X 28 a v 212k, fERk#ED &
S iET Y FCRET IBMN LY 3 v 7 &BBIEL 720

(4) &t IR LIS 2 & DR & Ik S 5 EAT - fif%
Ava—ay s, FOIRTORERL &I EPIH 5
20 —FAE—=FY 3y b, FEBERE IR 4 EYET
B, 72, # 7V a v LTHRL -2 DA
EHIS E B fERER SR B OIS & Bl 3 2 %E
E, MRAWELRIZIEZ 2% & HE L T3,

({ERFa 7x—20 7 MRS FLE )
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EXREMNE MERmET

Ao LxvUT

HIZLFXYT

GUNDAM-CARRIER

R T

FEFMHERLTBENIIVET

GUNDAM-CARRIERIE, &)1l B E T IL T S8
GUNDAM FACTORY YOKOHAMAIZ#HE X W 7=k A H
TIE AV EL] 2T 5 2L 2HME LTINS,
ZORENE, TV A —FA VAV P ERTRAROMELE &
58925tD [BIK H Vv & 4] O EZRL, BTR L2 A
BEOTIHR - L TEMEEZIS ZLiI2H 5,

A, EREBIEEE (8 v 2 4] ohBIhiET 5
WebET [BI< 7 v & 4] OfiliaE, 8k LoHiEr -7
BELL OWEEMA T EH 5 S, GUNDAM-DOCK &I
XN BHFID B BRI A R — 21D B xR T v osy b Er
AREBXE-EBHTH S,

FELH

K 251t

FHEZ o -2 4.95m

ZINV 10m

A —LX—Z 16m

S 0.3m/s

EATHE 0.5m/s

GEAl 3 400V 50Hz
¥ K

(1) Z3EENZIZA vy — 2 RIEAFHL, X4 — X8 -
Eikk L OMEGEERIc X % (B v 2o Loilig)%
HREL LTV 5,

(2) FfRiEF - VEE AL TR, Fx— VO
WZHho /8924 PERDPFRZETILOAMIA,
YAPbPYyTOE—ZHEIVINT MIZLTW S,

(3) FEILKERE A1) k&g 5L, AT 8 Hiliih 4 55X
BPREFEARTTHD, 2 v TORBERELZT L —
FHhEELTVS,

(4) KEORBHANSIETH DI 05, SEBEE L
CRM) OBXMERE 77T Y FLn XD Inll b5
WRLEIZERE L T 5,

(5) RAEWEE UTHETF = — v % 2 KT 2 i 2 /A
L, Jih—, —HDF x— Y LT & REHEIEHN T
%5,

6) BHTI LV —2D7=bA%EHZRL [ H 2 L] BE
VESHOEZIZEIME LD LI F v U NNERT TS,

IhoORRIE, (EREREINE S 27 kRS tto e

T B B OWRER A T 5 Z & TER L 7,

AIEDOFREEUEIL, SDGsOAfEB 5 E 422K % 211#

FDE DI DEAfE ArtkEE L3 RO THD, 40
RS OREMOBHEBZIIL AN S, Hilz oD
BI%E - FBUZEL LTS,

(K RIS > 2 7 202 LA
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ERERBEFRF 205 FFHITICHLY)

AR ERCARE205 5 2 BT EL £ 97,

ARREIL, HHEDHE A TN 2720 T B 07 4 N, BIEOHFT RN, #ridh 2 JwirsH L L,
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