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Development of Field View Monitor 2

— Assisting function for safety check around hydraulic excavator using real-time image recognition with monocular cameras—
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Field View Monitor 2 on hydraulic excavator
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We developed a function for real-time image
recognition using three monocular cameras equipped
on a hydraulic excavator. This function creates a
rectangular bounding box around any recognized
human-like shape, and gives a warning sound. The
current FIELD VIEW MONITOR (FVM) system, which
is offered as part of the standard equipment, is able to
display real-time stitched 270-degree video taken by
the three monocular cameras at the back of hydraulic
excavator on the monitor. This system earns a good
reputation among customers for providing operators
with an easy and intuitive safety confirmation method,
and for registering in NETIS VE. We believe that
adding our new image recognition function to the FVM
system will offer more reliable safety confirmation, by
further providing operators with the timing of checking
the monitor.
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Changes in human appearance in camera images
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Example of missing pixels at corner of image
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Overall structure of image recognition system
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Systematization using programmable SoC
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Example of recognition results at boundary of 2 cameras
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Example of displaying recognition results on top of stitched image
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- Example of recognizing background as human by mistake
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BiffEs  ICTRIXGHES 3 NIV SH200-7 MG - MC{tHi#

2DMGL/N—X A v F
2 DMG lever switch

X5

2DMC - 3SDMCL/A—ZX A v F
2DMC * 3DMC lever switch

R N

MC{L# D3 B bl 4
SH200-7 MC semi-automatic control
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FA—INAT AT T 4=+ HA60W-10

Wheeled Paver HA60W-10
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FA—=IWKT7XT 7V T 4=y >+ HABOW-10

%L 5 5 117
Nobuyuki BABA

FA—IWRTRXT 7T 4= v+ HA6OW-10
Wheeled paver HA6OW-10

1
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B kO EoXMIcpEhs, £z, ETHFATH
4—nREruo—-sRcpfEaEns,

AHTiE, PRI N B RN LIE6.0mD & 4 — )Lk
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2 HmOER

X 1 1ZHA60W-10D5Mil %, F 1 IS F B AR T,
BUE, EA TRV 2 5TV 2 HAGOW-10%810E, [HANC
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REARISRT,
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R 0 OEE L, HEREM S O¥E - IADE S,
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n; TELHE
Main specifications
2k mm 6955
A2 mm 2490
T 2575+ / €A L)/
e o 3640 (F v / U %)

A AL | 13860 (TV*fH:4E) /13490 (V**{1Hk)

Tk (BEELR) |k
" € Tagsumst | 14130 (TVIEHR) /13780 (VELED

EiES m 2.3~6.0 ()
il | A mm 10~300
T m/min 120
oy | AR 7 R - TVHAR/ VAR
R S t 11
P - I B s 441X
T |mpra L 2,999
j SR (Geob) | kW 86/2200 (r/min)

e AMLY (B9k) | Nem 375/1800 (r/min)
¥ TV:4V8&N 4TV =4 %%k V:N{TL—4

BT 2L, FHEN - Z2aME X 0BEHE L, Fi,
* TV g VEEIZDOWTY, 30004 TIGEEARL
TREH270° PEMRTEBFVM(7 4 =L FE 2 —F=4
—)DIEH, FRPF v / Y OUEf - PUhigfEE Y KR
VHLKBIR Y I SMEY ) v AIC KB ARRICT
5Z L THENMLERS 7,

(3) 2V —FiZid, 2.3~6.0m=E CHEEHS Tl T = 5 5]
FPEIC LD EOFHEE ST BT - Paver SR ZFRHI L 72,
mEG R, H A IMEHREE BRIMEERE S 4 v Ty
FLTHD, HAMEERETIEY A F T L — FIZEYERAD
W4 542 b ARG, BRNEERETIEIA 7Y 3 VT
E—SfEH A FTL— bPABRTEXHZLI2KD, Ui
ottt Lo R EER - 72,

3 IRIEMAEER LS EDEMT (HEH ZRHTT)

(1) JRFESCR (Selective Catalytic Reduction) ¥ 2 7 4 (1%
JLERREE)

WA, BREMRANOTRIZEE 2 - TH D, M
BWIZL<IEHIAhTWE T 4 —ELT Y Y VT,
HWZ LY — FA 70BRICSH 5PM R TIRA) &,
NOx (SERBL) O E KT 25 Z L A8 E & -
T3, ITV L= LICEEEELBMEGH EEI2LD
PMOEIRAHEA 7273, A+ 70— FiL20145FFLHETIX
NOxDHHFNE AR L < % - 720 THITHHE < ERA
ENFODBRFESCRY 27 4 (R2)Th 5., WALl
12k BHC (RALAFK), CO(—EfLRE), PMOELIC
MA, PRz ARNIRERERG LER S N7 v E

*EREEHSH
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SHT L E-THERL

VARRPR 3: 5w s

RBKEHES
FR%7K (AdBlue) '&5%
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PM (RF R4 E) % i1t

RIHERICEA SN A X —TTT,

=

Selective catalytic reduction system
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5» WRESCRYZF L -

4 FEMZRE L€ 5EEDS ORI

(1) IoT, ICT#%ifi

TFTATFLE 7429yl TE, MERELD
GPS & #EiHmiZ M & A U =884 1 > 2 7 4 (G@Nav)
BT % 5 EEWREM AR L Q0B 8, S5%ITEN
DRV FRE & 7 5 @RI T, ICTOWMMIZL DA
EEMEA F A HA8 4 HLD #lA (i-Construction) 238 51
Td, ZAUTKIS U TR 4 — 7 —1d, i x
— =R RFEMBEIT->THD, Sthiz VT EIE
KRB EPERPTH 5,
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s8I A, HE TR ) X T HERICRYE S B
PERE & PR URIMEM: 2 1A B X 6 7,

5 ReMEmES¥HME - Kilf

(1) FVM

FVMiZ, WEY 2 L 0% 7 6 K ORISR B
J L 2R AREGN T, 72T 7T 4=y v I
B TEZE LMK EINZEDTH S, BHOHIH B X
VCELAD3 DDA X F7MG %, 1 DOMFIZER L TH
R BT, Ky SNOEMERRIEOR 4 % R

FVMDOFERBI
FVM example

MERTHZEMAEL L2(R3). ZHhiSkD, BEMWRE
VD FEF & KIS HINE ULt & X g 7=,

FVMIE, fERBEICBEWTHATYIHTT 2T 7L b
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LRRD Y 27 AT I NG T B, FlZ AR
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Mol EEH - 72,

(2) HaERMom L

IO v D v AL, EHICZDRENIA Y
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BHZ B, MARRAOHFE L ->TLES, ZOHRHE
L, MOBRRE R34 LT, EERER
R DRI BERME: % LR U 72,

6 HHYUIC

Slul, kA PR 7 2 OBEIS B B 5RE F
70— Fik) 2014 BMEIT BT RS ETFT L F 2 VD Ll
KIETHE6.0mDT7 2T 7 b7 4 =9 ¥ ¥ I2DNWT,

(1) #RORR

(2) BRBEMERE & 1AL & B 2 Bl (He A 2 BHIE)

(3) FifEM: %m0 b X2 4868 - 5l

(4) L&V E X2 5568 - 5k
R L 7=,
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350t DN u—7-71L—r SCX3500-3

Crawler Crane SCX3500-3

13

350t2W s 0—-3>% L —> SCX3500-3

@ ¥ W 7

Hiroyuki HOSHINO

E1 SCX3500-3(CR36m)

%=1 FERT
Main specifications
VA% PARIR:
RARDD EFfiE X B txm 180%10.0 100X12.4
HAT - LB (EH 7 —2141%) m 24 —
IRRT—LR& m 72 —
ag— X m - 24~60
AT —VT & m - 24~60
AT+ B2T)—UT m — 60+60
. Jay b/)x m/min 110 110
% 3 7 -4k m/min 34X2A4 34X 24
* 2T =V TR m/min — 55
JE Il min~! 0.86 0.86
TS &/ K* km/h 0.9/0.45 0.9/0.45
BHRES % () 30(17) 30(17)
EDZ A AIVA QSLY (A 7u—Fik20144F- K HERA)
R kW/min~! (PS/min"") 272/2000(370/2000)
135(1.38) 152(1.55)
PEHIE kPa(kgf/cm2) < 24m7—4 ) <5v—+57—97°%i§)
180t7 v {sf& 100t &15t7 v %
320 360
B YA t < 24m7—4 ) (5«7~+a'7~~‘}7*§"§§ >
180t7 o fih& 100t &15t7 7%

] * 3 s ko i 21T 5

1 [FC&IC

ERERER Y L — A SthiE, Y vits b
[Z0] &% —7— N2, BREMEOR ERT 4 794201
a2 bDI=wa{bEHIEL T, 20124E5 HICRFEL 2k
20 FIFEEN120tD 7 v —F & L — »SCX1200- 3 % 8]0

129 ) = XML E D TE /=,

SERETT5DIE, FOaA VX T FERRKL, V) — Xk
KHEFE & L T20164 2 HIZHR 58 & B #E L 72350t2 D D
SCX3500-3 TH %, A2 LIFBESI350t& 0D 7 5 21,
20— 2L =YD T200t7 7 ZOHRENE 500 O K
B OM %D 5 7 7 2T, KEUEOVERE & Fp RSO R A M

DREHZRD 515,

2 FE®ETX

X 112SCX3500-3 DMl %, F1ICEERHICERT,

3 HmOER

3.1 AN iR
(1) %A/ Nk

WRDTA T AP TT —LERRIEBZHERD 2 L

— VoA, T-sERERETRIREESZ LTS T
ZEDHT AT EASBANLTLUE S, AT,
AR TIZ T 4 7~ 2 b 2T AL U THRmEEIZ8.3m
ERBN, RV E VL EEL LRGS/MERHRE T
TV AYTA MDA LIEELS B, 75 AR
D68mETHILNTES(H2), thA/IEDITLAREE
RUEBA, XAV bAOERNIBAKREL KB &
SHETOMRET EIkE 4 7 —DFRZ LART &1
7oAk EORIBRARAE§ 55, Bigb TR TE 57500
THL, %S LA ToOTFHERICEY, BiADODD
iz UCHEIRHREA TTRE L 2 5

Bk, 7=l 4 TR MIEBINTWSAEE
THIM A 22 2 & T, REHEHERR & 5% 5/ e bk
DBHE Z W LR VA ED T 5,

(2) HifemBEIIAAL Y T L — 4

AT, BRI LD, SR - ML TR A
M Exg3 R ERENME 7L — 28ICRHL, A4 v
T U — LEFIRBIZHEIT S Z AR EREE L7z, i
BTV —LDWEHIZT v 2 &Y Y 34 v P AERH
L, S - M TEE A L ThW 5 (R3),

X 72, HithENHT 5 Z L TIREBOERNEL &,

*ERERWEE Y L — XSt
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R & R R 4R

Standard and short tail swing radius specifications

2

Hifii#sd 350t20 /O0—5%7 L —> SCX3500-3

AHFERX A>T L— L4

Front-rear split frame

®4

Mk b L — THEHARS

Stowage diagram of base machine

FL—=InEDANLAEL 55 2 & TlREROLRS
HAaELEL TS (R4), X 5ICH%ES S ORIRA T
JL—-2s0WmEE A REL LD, BRELLS ERIMT
BEHORWT L -4 &EBLTW5,

3.2 5 - M THOEL

(1) 74 v Fa— (HIEK%E)

ATV aVTRELEZA v Fa—i3, EES,X
tru—3, urv A b, FT-LEEIITERT
BIENTEBDT, ZOM, My CHOHMEIZ L —v
i, B 5 OMiEA URHLL TIC BRI E» D%
[EIREEIT T &, EMA/EEITAL S (RI5),

%72, #Eho v —vitBWTO) EFBSREE kSR
KEEME, X—2H T 2Y T4 FD20tE%D, 65t
FITV—=V oL —VThE - MSLTHMTABZ END
BLHFERAES &80, G - M TERICET 232
FOMKIREX B Z LN TES, 51T, FEHHEUT AL
B TOREMMAE L MEEPRELDEL T 2L T, fE3¥
R KM & RO EAKN S,

@2 MERVYEZ Ny I X by T

ST4VTEI—=sL—VORNTIZBWT, kT
Bo»»5EEEZT7aY b - YYEZ O TH B,
kIR, Mg L — Y AHWTYYEZ FOBZ LA
fToTnkn, ZokE, #ifho v — o0& Ly - kEml
AR L T O Y THRIR T — TOBELD - R UHRME
DOEFASEIN N B 7 L — VISR U A5 | X

4y NAO—IC&BHMIT
Assembly by quick draw system

X5

EEPPSTCLEIZ LN D2, AT, VYR
FNy Z APy TIZEWA ba—2OMEY ) v & &R
MU, AEBHEREZFHEHLTY YR bOFEZILEY
YRZIRVZ Y POBREANTITASL51CL T,
HH TR DK & L atEom LA X 5 72 (R6).
33 =& - BIEEOmLE
(1) K54 2714

WERPIIEREIE, B & MR R A
R RT 4 2T VA Z#FHIERALE, fEkkD &
KEYL L7274 27V 41X, ZREADOZRRLISHIE L
DD, BEEMWERE Y VT NVICHETRR L, WIELNR
BEAFEBT I LLBIZT 4 ATV A OGN &AM
ROMR AT X872 (R7),

F7z, mKR44GED DERP T ME F XL — 2 RIS
HAETHLE, HEABR L THNA KK E5K14 2
T T — &% MR U 22, AR A EHe THlE SHE T
1952&7T, K040 ¢ S WHEICLRAMEREZIEL T
W3,

(2) FElmlf g IR

HCBUGREE DL WBLY, 7, HSERToliT
% ETIRERFEHAFIRE NS Z &b Db, ZDLH %
BRSBTS & 7Y 2 v ChelRl AR HIRREEE 4 Y
LTW3,

KEREA AT 5 &, PEETRE LEETRED
FEDREARE (FARE) 23Ry &, RERBEIAR S N ER el
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Hifii#sd 350t20 /O0—5%7 L —> SCX3500-3

U osEir-mdis

| UviKRb: e |

UYREZXrOBHEIEIL

6 :
B Self raise of rear post

iR (M/L) Z5E
[ ML (5rs00-20w) ! AT A~ (%)
bl e i | s
1 MEERTW
4 FEE s

5 MEEE

o WAMEREINEET
7 LU AR ST (M)

15

£ I ARESITR
¢ RFmEE
w0 WP

=7

F 4 AT LA RTRRE
Contents of moment limiter display

LTCEDNBEIZDH D200 T 4 AT VAIZEREN S,

BEMIFIARIRMSRE T, [SWE] & A 2%
BINTE D, H620UHYy M LRERMNEICERL &,
B CIRER AR L TA N — 2T AR L, 21k
BUCIIREMDERE # HEIISE & Ly MIETEIET S
(B8), 20 fDEXRIEMMEEIZ & - THERIMEMES
BREDZN, EOXIBLERHETTEHINDNENZ L
— X IEA T E B &S RGOS, FEmIfE L &
UBERBEE AR L, Tho6ET 4 — KNy o 8T
I AT S Z & A ATREE L 7=,
(3) figlml 7L — 4

s — 75 ERFRUHEM T ORI, BRSO MR
LW S ZZBIGOLBIZ K > TR T L — SR L [EIF I hE
mAFwREND %L, HUNEELZEREINIGARH 5,
ABETIE, AL A THERIOMEY V) — 7+
T L, WA & - CThHEll 7 v — %37 % filE$
BILENTEIREETL —FREEX TV g VEREL
(B9)., FTiHEMEMEEE (XL IZKDETL —
FEAETHiItE T 5 Z & ¢, BEREEDA v F v oA R
XT3,

FhY—ERATL—FWEHENEZTTEL, RE-
T BEMIE COMBRE AR A EIZSHNITH 5. fehlfE
IEIEDM /) FEREORBE LTS Z LItk > TR Y
TEMAKIKRTE, fEE LA AT L CABEIZ S
HikT5Z 0T 5,

34 REANOHL

(1) ECOE—F

DO ARAEMO L X1, KTy Y VAT S El
TT7 v oD% LT - BT, 7—2L0ERE XOETS
T 5868, ECOE— F (R10) & HERH L 7=, 72 &
A, 47 —fEERIZIE D DA eV F X EEREREE
I5Z2LBbdH, TOLIELATET VY VEE
EFFICEEE Y - BTN TE S L SN
mEL, BEEAIIRXh, X5IC3RBEAIRRT 22 &
ETE5D,

%72, ZOECOE— FidwA v FLN— % ez
ANEZBEIZOBMEH T2 XIS E>THBEDOT, 4V
F VW EWR RS LTS & FIBEROREO L £
TEETE LW EBhRERD S, ZORRIZKD,
ECOE— FIZARTHFIE, TV o vAER s &
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Image of swing restriction

X8

Iz
HEEET
R

ECOE—F
ECO mode

= 10

DEMENRE A 57 TIZAWHMET T2 Z & TR
ERE MRS HRITITS 2N TE, AL —4
IZEHE TR0,

BEE 2 5 FIZIZON/OFF 2 4 v F (F11) %2 8% %
Z&T, i L UOMREVDTEREE L7,

4 HbUIC

(1) BEHEMARICIN A, #A/NEREREREST S Z LT
T ZRINDHI 6.8 mE FHBIL 72,

(2) BNiofR - M CEEE R &, NIORE o L —
VTCOIR - ML THAREE L7z,

(3) KEIF 4 2 7L 4 OLFFRCKED A4 HIREE, fEhl 7
L—FuEEREL, EEROLREE AR LSS,
(4) BN NEE, RV Y Y VAR T & e

DAREZAECOTE — FIZ & 0 B OHIHIROMRE DK% 2 52
HU 7,
SHETETME 2REMWA EAOERSP, HrLnILk-
Jite THAHZ ISR, FFE=— 2 &ML 72 &) Bl
ERFRL T IfFETH %,

X9

X 11

Hifii#sd 350t20 /O0—5%7 L —> SCX3500-3

KT — AERRZL 4 : BEN T L — FEEA AL

EET L — X BENLIL
Swing brake pedal

ECOE—RFRXA v F
ECO mode switch
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23T YR T A+—20) 7 N FE 0] 55 & ]

Safety Turn Control of Battery Forklift

17

Ny TURT +—7 U7 b OfieElE E

@i A i £

Yushi SUZUKI

T o 40

Safety turn control

1 [3UC&IC

fEkFTa 7+ —2 )7 VHRRSHIT, RIFEBREOFED,
FENIRE DR EMDM i KOREREDRFEAI VT M &
L7z2#HiNy 7V K7+ —21) 7 FFB0.9~3.5t%2016% 6
H&blkseL T3,

a2V kT FD—DTH BhEMEEOLEMEDA FIizoWTi,
FEMEEDOM AN IEZ B & UT, #i/z i hEmidg g 2
T OEBBL, ZhICkD, SETREREOMY X L w3
KHE AR/ EFTA S Z ENREE 85 72,

ATIE, HFEH) A BBEIE L, ERRORY L =D
Ky FBLL 7= FEDEE I S 2 7 4 &2/ 5 5,

2 [EEREFES 2T LOBRE

HGHERIFOMY A L & KK & ¥ 51203, s r»22 %
REDIERE % — @& BT ICHIBR S 2 DR H 5.,

Ky 25 L%, B Y, 24 VALY b LOHEE
FEBETEY T M TR I TED, 220HIM
E-FEMATWD, — D EICHEGETPORI L &4
KikE 2 EEHIEE— K], &5 —D1FFICHhi R
OV BEEHREES [FLoHIE—F] THD, %
NENDE— FIZONWT, ZOWEELWHNT S,

21 RERIEE-K

T 20 0 5 BEMIGREE 13, HLHAS—E DIEIZIE & 4 Y O
AAKEL £ BIEE BEMPERAVNE S B BIEE)KEL & 5,
F 7=, e (PR A —EDORHIHEN R 5 BIFE K E

55, BEHEET - FIX, 24 Y OREMITIE U CHEd % H]
42 Z &I2 X O ZHENEE A KK ¢ 5 E—-F
Th b,

R ISRTED, 90° JERIRUZ — v D X S ISfEfah k&
WREIRTIE, AEAKRE K B BICONTIRKEHEIVNX < X
BESICHIR AR T 72, £77, BUEQHEAHIBRM X » k=
WA, BIET L —F 2 @85 Z LIk > THEITHIER
MU FIZA 212U, &k, fEAD RGNS WEET
i, HEO KNI »2b S TN LIZS W &2 b, Hid
IZHIRR 2 3% 200 Z & TIEE IR OMER 4 X - 7=,

22 MILVIHIEE—-F

ML T — FiE, BRI ML ERIET S Z &0k
S TN 2 B NEE 2 KRS 2 E— FTh b, AV
2T 0%, HEHIEE - FEERRIC 2 4 YOREAISIB U T b
Lo ERIBL, TSNV FLEY S 7ZIRETHREL 2L 20D
faifh A 5 %5,
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Supersonic Nozzle Flow and Condensation Analysis by Non-equilibrium Molecular Dynamics
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Analysis of supersonic flow through Laval nozzle by molecular dynamics

4 FEhH= (MD : Molecular Dynamics) ik, BEfEh
SRMHEE TCONENELERD CEDTEIH—FET
HBd, Hitid, COMDEDETERNEE RENICED S
< VAHEDFEIHS (RMD : Renormalized Molecular
Dynamics) i &R L o AW TRB\EBEES KN
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# (SDF : Signed Distance Function) (C & 2 BI{FE%, @
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The molecular dynamics (MD) is a unification method

that is capable of handling the phase change of a
matter. We have developed the renormalized molecular
dynamics (RMD)" which drastically improves the
computation efficiency of the MD simulation. In this
report, as a starting point of the RMD analysis of the
flow with phase transitions, we analyze the condensing
flow by means of the non-equilibrium molecular
dynamics. A barostat heatbath, a nozzle wall with
the signed distance function, and an axisymmetric
boundary condition are developed to analyze the
supersonic argon flow through a Laval nozzle. It is
shown that the obtained flow distribution agrees
with the prediction by the isentropic expansion of
the continuum approximation. Also, by applying the
inlet condition which yields the gas-liquid coexisting
phase in the nozzle, liquid droplets are observed in the
corresponding region. However, the effect of the latent
heat released by the condensation on the flow field was
not observed. We will apply the RMD to the current
study to aim for the macroscale analysis such as wet
steam of low pressure stages of a steam turbine.
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Development of STAF (Steel Tube Air Forming) Process
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STAF prototype machine
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In the automotive industry, improving fuel efficiency
and reducing CO2 gas are one of the important
issues. Since lightweight is an effective means for the
purposes, it has been developed and carried out. It is
necessary to realize the lightweight of automobile parts
with safety against collision.

In this report, a novel forming technology, STAF
(Steel Tube Air Forming) process, will be introduced.
The process enables to form TS (Tensile Strength)
-1500MPa grade material into a tubular component
with a continuously varying closed cross-section by
using the current rapid resistance heating, the gas-blow
forming, and the die-quenching in a press mold. STAF
process is expected to form automobile parts with high
strength and rigidity in one-pack process.
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OOMEFE TR I NS, 72 MEIZX D EE - JREO#H
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RO T A A, R2ISAEE TRIETTRATER &R,

STAFBUERKBERE
Overview of STAF product machine
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1000tFRED T L 2N EHTE TV ZARETHITH D Z
ERHED—DTH B,
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STAF 7 u ¥ 2121} 2 MBERETH 5, Ak O~®I1C
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BbETEMELL /M TORFHAIZBIMEES, 50
IR HH T A <A EIZ 7+ — I V7 S8 T,
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SR - #§% STAF (Steel Tube Air Forming) 70+t X DB

%1 STAFE/EI (L% %2 STAFSRKIE#(C 51T 2 RFZATBE TR
Specifications of STAF prototype machine Formable shape in STAF prototype machine
He (tf) 800 e k784 THHE (mm) 150
100 (HITFEfEs%) /v 84 7 HHE (mm) 50
Z b =2 (mm) ( )
600(7 7o —F ~
MR E () o #1600
F—5 4 F (mm) 1740 (794 71150 mm® & % 1335 K 1500 mm)
Ay F L (mm) L1900X W 1600 734 7 (FH) £ (mm) 750~1930
75 b 7Y Yk (mm) 1.4950XW4800XH7500 B AE (mm) 1.0~2.0
i (t) 85 /NI (mm) 150
A (kA) 18 N D FIEC ) 120~180
FIFE A 2 564687 (NL/min) 8770 MWHE Mn-B#i
PR b & TNT x— 4
1) Hhk by, L 4 7
ey ot St 000 gL A 7R
" 5 '
S =
g
, i 100CELF
‘ ) gk mE 1 Te—REHsEAR l
;’i‘l e[ (F9)
1gﬁamm% 45l o~ ]
' T L - ga STAFTOEZDYA FI51 L
;Q‘H )1. /’\\ L / Cycle time for STAF process
W) mAn - e
N 800tf 7'L 2
(STAF 7u+ %) v
5 STAFTAtZICEL DR OBE
Forming outline of STAF process
1930mm, AHFEIS0mmD/ 4 TETERRE LT, ZHe TaXANETT 5,

U-BHEARE L, @OAZATu—HO@BESZAT YT L
v HiE, #9900°C L TIEAL 7254 FNIZEIE N 2 % 51
ZOIZMETH Y, WAESOMPak CHIEMAE L HkE L
7= OUIWE XURBITHO L — T, STAFKRER
OFBFMOMIRYINT I & OUH I HIZFRE L T b, @ORGEA
DuaRy ME, FEERICET SHRIZHNS,
2.3 STAF 7’0+t X & 3 B HBERE
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SET 95TV ZIINRETH 5 Z L ERRE LTS,
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VAT YR EDRROBANEMNS Tat 2 TiE, HR
FHEIF T 728, &8Ity b URIE - BEANE TS
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EEMEL B T ERFEML K SISy b L,
&R THEBIZE D /S TETERE E TR 2%
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IV) &R % B 72 IRBETRRIG L CHBIG A K D EAR L,
AR ES S, ZO1)~V) DA LIIZL D —#HDSTAF

K42, STAF7utx 2128635 —EDH A I L4 L%
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3 STAFEFER#4
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SR - #§% STAF (Steel Tube Air Forming) 70+t X DB

O 1.2mm

1560 mm

‘ PJE 1.6 mm ; : Ql

Fths4 7
(JZ 1.6mm)

w

A% 1.6 mm

S 1.2 mm

@HWIE 1.4mm

920 mm

®PE 1.2mm

1070 mm

X6

»

STAFT X MEIC & B B isERH4

®s Parts fabricated by STAF test machine

4  STAFE{{E#&

RER (P235.H) 128 Eh 5 STAFRERIZ, 201849 A
1258 L 72,

B, R CIIEY A X0 QB 2 55 L 72386 % 3
fEL, ZOMEHI %2175 T\5, B612, STAFRIERIC
KOMEEL 28 M &R, QEEABIRTH D, BFHANZ
AN A A Z L — T, WEIEL2mm, &X131560mm
Thb, QAL S —ZRELZBIRTH D, BRFHAIZH
INEETIS00mmicBii X8 CTh D, WEIEL4Amm, RXiE
920mmTd» 5, Wik, WY A4 NIZT7 7V V&R T TH
BAMEEMNTTEHY, RFAANCHIHETREHRALIZEML S
BT3B, @ISV i—E— s kil L7-BRTH D, BT
FHIZm/EETHRH3000mmicE X TH 0, WEIR
1.2mm CEFHEIZHR L ICHE BN EELIETW5,
STAFGRERIC TR L 22384601d, STAFT 2 b IS TIREEL
L7288 & ERRIC © ) — 20 & T —ICHV450L E, 18R
BRIEICHEL L T1500MPall & WS R E & - 72,

5 ¢3¢

(1) A8HOBE R Fb X OCO AP B O % H
Mic, REMAHERL-ZHDEOREML/ TR S
STAF 7 0¥ ZIZHW\WT, HMEREEICHEE Sh b
REDMETE1T - 72,

(2) STAF 7 1 2 % FZ3E3 R < MECREE O 28 7 TIRAKIR
WE T L ARE, WENHEE, S 2arTry
YhBLUOg 2=y FEEFLTEL ATy TEL,
T A MEERTEL TMIER E B 217 > 72, 7 2 M
IR DMERL 2280003, BT L PRl % A
L, vyl — 2@ & X DHEL 255R5%131500 MPa

STAFFRIERIC & B BT EB M
Parts fabricated by STAF prototype machine

PDEThrZLhs, HlE - SRPEOTMBAR[ONS
ATREME AR L 72,

B) 227y TR, TAMEEZAY— LT 9L,
BB HIR DT A X H B ETTRE ik e & FTE L 72
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IS4 TETERNFE LT, EERITEABIREIEA, AY
7 —BBEOER, N3 — ¥ — LB A 2 ER L T
Al U 72,

(4) ZOFMEREFIE, 72X MBI X BB AE RIRkIZ, ©
v #1— A8 & TH—IZHV450LL b, 5I5RMEE IZHE L T
1500 MPall L& 72 5 7=,

St%I3EGE T 0 v 2 ORAFE A Mk L T, BREEREE

Mk DIEOER, REOEREIEETY, SFHEh S XS
X5 Ty 720y,
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