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NEP series surface-treated chain Neptune®
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The NEP series Neptune chains are coated chains that provide excellent corrosion resistance for
environments where there is exposure to rain or sea water and also excellent chemical resistance against
alkaline chemicals. When the previous version was launched, the chains had a performance advantage over the
corrosion-resistant surface-treated chains from competitor companies. However, performance improvements
by those competitors in recent years meant that they surpassed the corrosion resistance of the NEP series. In

response, we independently developed a new surface treatment that has the highest corrosion resistance in the

industry and have upgraded the surface-treated NEP series Neptune chains.
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Electric cylinder with built-in thrust sensor
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The motion of electric cylinders has conventionally been controlled using rough thrust detection or the

stroke, but these cylinders have a new built-in “thrust sensor.” A “dedicated board” is used to convert the

signal from this sensor into the push-pull load and to output it as the load value applied to the cylinder,

thereby enabling the user to perform the active operation of the cylinder. This new product provides the

added value of appropriate load control and equipment protection for users who have previously performed

operation control using the assumed load on hydraulic cylinders and electric cylinders with servos.
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Development of “T-AstroX®” picking equipment with a storage function
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While the spread of COVID-19 infections increased the opportunities for customers to purchase

goods via the Internet, the increased volume of goods to be handled and the serious labor shortages

at the logistics centers receiving those orders is creating an ever-increasing need for labor-saving and

automation. The T-AstroX picking system was developed in order to respond to such needs at e-commerce

(hereinafter, EC) distribution sites and combines self-propelled carts with a storage shelf that enables the

effective use of space.

IJ0Y-HRRRE
BEXYY b

OAANME OFRBOEHEER OFAN—R OIREZ ]

1. FUSHIC

11 HRDES

2020FF-LIFED I T HOR T DHEIZL D, EC I
LM A DRI HEL TV Y (K1),

FRICEIER (A Z & o2 2 8f55e T
F1MOELTOMARNDEL, ZhoEZWMO S
Wt v 4 — TIRMEANEANERL T 2/ NUOY A L.
WA B MOIRE X HE LTEHETED AN AR —
ANRENZ e 5T E T2,

i TAL 5D EC TOHEIIZINA 2 720I2%< D
R AR Y 4 — TR L TR BERH D, D7
DDA - REH A R — 213 X SIZIAKR G EBt A LB
Lib,

—f IRV v & — DM TEAS I L 2R &
Yy d V7§50 80K % < OEEB MRS £
THOTHEIL, A hzmmE B0 21E¥ 42175 C
WBHFINZ N, TOEEITIF X v & — RO RN

¥ XTNVEER BT BRNE R

X2 XTNVEER BFEGRE E-ILAEGR

X3 NT/N\VEREE BT BARGE S - B
4 MREFELE— TR

1. ECTHiBDMHE

i EAHHET 2 ERDO—D LA D, fEEEDOSERIEH
DKEXGPEL CERICONEL L OB Z MRS
32 ENREHI > TET D,

DX EEENPLHEAR-ATHRETEZ, ¥uF v
N SR (= S AR E RV NSRS L L (o) R A
HF L7

12 #—5v FETHEE

ECHifiit v & — Lo TERD 5 bR DM
B3 bk % 5ERED 8 % 45, SRl RG fnbE 58 TR rh B
ORI - WP EER O RS 3PLY EEOYRL Y 4 — %

9 TSUBAKI TECHNICAL REVIEW @ Vol.33 No.1 2023



2—=HF—=DRY) 2 -4 =V ELTHREL, I
3 PL ZER T4 E & DR 23 FLl iy R < 75 5
FlE L2, LEOBRMEIEAYS Z LI3#EL
Vo B TREIIMEA L. &g BEfid
ISHEATOENWE Z AL, 729 LR, 5 hidy
DT EC 2B L, v L F7F v FMWehas " %
FIH§%3PLAE&X—7 v bl

2. T-AstroXDY A5 Lism

21 YRATLOWE

T-AstroX (X DE A pdm A M2 S5 HE L, fEEHEDON
B AfGE T 5 o T2 AL, 1EXED
AR v 4 —%5EEbE By F VIE
HEETHTENTEIRMTH D, FAMLIREME
BRSNS 2 2 & T W BUbm RIS &% S TREHN T
x5,

HORD & =2y b &4 % EREDFEE L D /NS B A
LG, PEICIG U TIEAES AEmE L. YLF T
F v b EURFEER  # EEA ATRE 2 BT T & AT L 72,
VAT LADEBEITIEER 1 D@D,

T-AstroX DV 4 77 I &MET 2 BRIL 3 RILHF M
ICREEITRE S [ A IRE TS M. fEEER
HXAFIZAEDETEMAIRO L, fiidbEEEET
S [T =027 =Y 3 V] BEWMOHITT 5D AER
Wb T Uiz K&, S P42 [ Al
O, 2 TOMANBERTIZ T 7 & 2 & 0§12 3 5 R
[FoF] 265 (X2, K3, X4),

BEAMNEAEL. HNOBRARE S h T 5
i & CHEICETT %, 2ormEM» o5& ML, 1
EFDOEODT - 2T -V a3 YNk T B, T—U R
7= a VCIMEEE RGN A L EREI D H L. R
MZMAOZET Y7 FAfhE AN, FXEhz/ama 4
T & ARG, PR S R TR T s 2L
FENFEET 5,

FvF
AR D—URF—Y3Y
I8 o«

H— o

X2, L1477 b

#=1. T-AstroX OFEHT

ERX2MEXEH 41.6m x 9.6m x 5.2m

il mE=y 4320 EA

BO~H& 380mmx 610mm
D—JAF—>3> 3&a

AHEO 386

N T 515L/m?

BEHNT L :950m W :720mm H :455mm
BEETERE 72 m/min

BERERE 10 m/min

EERE ®iE5~40C

Wax) BE N (FRAM)

BE N LA AT L :535mm W : 372mm

WoxgE 3bkg BEHANLA1ED)

THmRE 1200cycle/h (1 A5 —232)

ZDY AT LDKE BFEIE. BB, A, Lk

BHAME IR U T BEICEO D O E ISR & bty
52 ENTE D20, ikt L i sEN S
BEDY A0 MEN, FREEE TR v 7 & 75 2 5 )
fEIZDWTIE, LA 7Y PAICHERY) 7 48350\
BOBHEPAREENADENET 2 Z A TE, BHEORE
HIFEAWS L TR LS HEFE S ¢ LN TE S,
T TICBG TR SN T BT v 7 F R AR —
LB % - N TE B K ICEHHOREE L4 (LU,
FLA) OB TR LR ik e L7,

rEE

D—02F—v3aY

M3 T—JART7T—>ar

K4, AHEO

ERAHROREWEMNETE Yy F 2 JEB [T-AstroX®] DRIF 10



NG

=S I

e -
Bukyy g 1 AstroX

5. T-AstroX O &

2.2 FEREDOERLE

F P AMT L 22 % Mol - MILOBRIZ Afif 3 2 pin &
VT FRBER-IAANANE L, T-AstroX O AHEEL}
WECHEEL, EDO M AIZay T I, BRI ARAT
%, BHITHRA Sz & Q8T ZAAEET L
BRSEDMNNENT 5, —HV—2 AT -2 3 /T
TR & N 2R A AR B RCRER D ¢ U RS O
Ab¥ERERKIGHELY 72563 YT F £23EBKR -
NEPEN L, 2R HmEaNc T T Ehs (X5).,

23 BHOHH
231 BE

BHUIELT. 5k W ERBET 2 72 0Ic 0 E A5 € —
2 L7 ORISR EBRL TS, 7244 FOMAF
W% ETEEDE 72000 2 70, W7 FHE & QLR
T5PCEEZBKL., EMPCXOEAEZT S EHRL
=y FEABEHL TS, EHESEERR T — 2 2R
57-00BPFE LT, VFILAL YNy T ) /L
Tw3 (X6e) (X7).
23.2 BEEE

BHICY 25 Z A A, WA LA RIS 7 —
LD T 5 LN =& b LA ORIz L N —
#lon b LA ZERMEMLANT S (X18).

FRERAMRT 2720, Ml 1O CFaTE 8o 2
D v A4 2 RkETE, BRATRA L TLY) —F 24T
AREREL L7 (X 9).

ZTNY —=FOBIKSFEZD b LA OEFHIARiEIC
MES % 3%, FRIfOMERNL N =258 5 (X
10). @—H Tl b v A Of7E £ CBE)X ¥, @Rl

6. AENE

FE1=w b Xy

“’@?‘;}
JEEAGE %
&Ejjﬁ BHEI-v
2
% Bl LA
Gl
HH1=y ~ /6@
%
FEEANGE
FZBEIAI
UFILAA VI T ETIZv bk

7. BEONE

ML

X8. BHEESIO ML

9. XTI\ —FEEEE

<« M6

\

10. BEHEESIOMLA

DMEBNL S =55 E L TO 2 BRSO BfE ¢ Bl
MU OBEEITY ., T 0 & D IFEEBERE & E O
TRT, UURhEE %920 % 1A E L 7=,
233 FTvFEFT

7 v ¥ ETIEEi#R. KAOETE A F LA TOET
AEBEEE (X1, FTHEHEICH 2 T EHZWL T >
F RIZIRD T 229 7 —F — FOm% & L TEA/
HETT T A I L BT S (UF. 94 vV P L =2
K)o #7 =7 = TBEBOGEHENIT. $EIE Jim
BRIRONIE 2 A LT 5, Al B B A @ o
ETHE -2 2L T, £40E— 4 Ol GERH
R AT 2 Z 8T, AHRO SR A Y 4 — v
BEDHEEFEBIL T D,

1" TSUBAKI TECHNICAL REVIEW @ Vol.33 No.1 2023



K11, Fv+

24 HIOFFE

BRI EKERE, fIfEE, S A BRI L,
VB0 478 0 A 7 RO M 7 BT % 1572 20
VUTNEREETH B2, WAL ORE TENRS
Thsb,

25 T—9RT—=avoEH

T—J2AF =Y a VIR 3O0WO i LOMED, h
BOMNIRGS A DER DT Y FFREIE L, KA
DOEIMNZIEY v F v 7 FREGRAEET S (X12),
FIREIC B F v 2 2 INEPOTER E BUE A RN S hiz
HiA R aRoRRBDIcY y F V&7 28T, fE
HKIZEWS LAEDOIREISEy F v /552 LR T
&5 (X13). F ez WA & 1E D Lif OFS B2
BNRTHEELEIIZL BIAXEDI Y TR 6E Yy
FUORE TR TSICROBEDO ANE L 2170 DD,
WATLU THMO Y » v SMEEEITH TN TES
W, fEEHOHBIRMAD L, X oI R L m L
XEBTENTES,

2.6 AMEAQ

AMEINZZ 7 -2 27— 3 VT F V%%
WERE ATH 720IZLUT 4 DOMRE A IR L 72 (X114).
O AN - 7=RGEA D 3 ¥ 7 F & EESNANHIES 3
@%Enay s FEHET %

ORI DA 7=V FF % ANET 3
@Z%pay T FEAET S,

1 DHOBREIHAT 23y 7 F 2§ 21886 CH
B, WX 723 ¥ T FIEMNCGE % &I
ESNHIET 2 Z & TN OTEREREE A 3% S 35
BV, FRMEINZZBRAD IV T HIIMHET 4 v
RO RE%, Wi h b,

2 DOHOMERIZED Y 57 F 2 HIET 2HBETH 5.
IV FFNOLEENZE k> RGaERTR L3y 57
EFANBZZNEA I VR EbROE I E B
T57-0CTh5,

L= | [

K12, D—0AF7—>3>

BRATDHE

EmDBER

18. V—0AF—>3VEm|

ﬂ il
>
@ZEIVFFHE
OEIVFFHE
(a~)

V§b@$jy?TAE

CESTFEMR)
@FIVFTFAE
(B@E7)

M4, AHEOAA—

3 D HOEBEIRGM O TERE T, MEEESE » F v
ZEGOET LTV T T NORRBIZKEITIRD . R
NI L 5720, R L THXXO b 0,
WL AT 24T 5 72911 3RG S 23 U0 B i L R IS
AT 208D 5,

4 DHOBRIZTEXDOERmE AND 2DDZET VT
FEI—I 2T =V 3 VIHGT 3720 AT SR T
H5,

BHIG AN EREAET L. AR, )
fiiZfro7zd & 1BEHNTRL, BEM~ms, S,

ERAHROREWEMNETE Yy F 2 JEB [T-AstroX®] DRIF 12



16, 242 A7 LEER

3. #liil - FRY AT LG

3.1 B - 18R R T LatBRK

VIR A % PR 5 7201213k % < 5 TR0 {E)E
S5 WMS™ g b d 0. BHENOER D %
RO % FEES 5 WCS™ . B OEH % Hlfd %
RCS*™’ CHi & h 3 (X15),

3.2 WMSOi&El

Wi v 4 =Tl [ M [HEREAs B [ faris B
[HIE LA 7 & OFEEDIEKIZ 2 D AT TS 5
DIFBIENTIIANED, IhEDEEENRILT S Y
Ty 27 ELTWMS BRHENTED., WMS 38
JEAROMHEER, BEER. vr—va v a2 25H
FTBEYATFLTH S,

F 72, WMS 3B ARG & Bl a WCS I9#1F
L. WCS 38 BB OBIEA R T 5, T ORERAEMEE
FHE L LT WCS 2 5 WMS ~N3EfF L WMS 13 A 1%
EEHT L, TSkt v 2 —OmHE#R &
T-AstroX TOfEEIRILE ) 7L 4 4 L1Z[FH & 2Pk
VA —REMIER T2 LN TE S,

3.3 WCSoigEl
WCS IR NI S T B RS A SR L, |
i Tdh B WMS OfEHATTIZE v v 7 EE AT 9 IEH %
WET 2, ZONEFZETCIZ FRID RCS NHEIRA1T S .
R RE LT 35513, B0 WMS N2 D
FImEMERE LRSIV ETH 5 T L {54 LS
b TH»D,

3.4 RCSODTEE

WCS » 5 DHETR % 521 RCS BB HEANEE L%
D4 T%, RCSIKIMEIERA & - 7RG @A & 1
JEAEDHNZ B % 20 & Y LB HEABEEZ R T 5.
F 7B HA O & Mk % 728, Bl A SEHR ERIC

RFLNC RIS 23T 35051213, BT 2 B OB
il % & UTlRz g 28 2 e T 5. %
7o RERE OB EE SR L 2AE. HIEBICH Ly
L=t DR EBEANDIREFITT 5.

3.5 BEREAYTE

BHIZEHE L T35 PC O OS i Linux " TY 27 4
BHFSIC B e 7 b AV Sy r — AL E T3 Ubuntu™’
AL, W7 a2 5 2053 Python™ ® % v 72,
Python 2R A $hFENT B T7L -7 -2 54 T35
NEET, HURHZRIZADLETH AL YA A TESLZ
L. ZOEBEHCIL-—F—BHhE{TI2=2743
TR T b 5 7-DFHFEPICHEN A U 22 RIS R 4+ 3R
ROBEWMEZZ LA B URHEIEL 72,

A HEOHEIZIZ. ROS2* ZHIWCHFREL =7 0
75 A EFEEL T, ROSUINFFIZL 2B O Fa s
FAFLEBEEE Ty b =2 AR L, &kE—
DOV T M T DOEIICENESE L5 B B, Ny
FizEhiz—D>—2on7Tus L% 7 — e, 7a
7T LRI LIS — FAGHEIT S, /— FHEATO
TAL TNy ZICK BB ERY T by 2T A
KRBTy aTB)20DKBEED A v b EZEY
L7=Z EDBRHDOMETH 5,

4. SiEORE
4.1 BARICHIFBEE
4 v L —2hRUIHI &, R OBEL KX L
ZIBEEND B0, hoRL 38R EMAED
HEBEHIE O X 5 25 B RS AKX B EETH B,

4.2 ECHIREFRUANDBEIGITOWLT

K 2T LIZ ECHRERORE L 5 D65 & L
THF L TE 722, BLEROBULIC S ABkD = — XAk
EnEEZITNS,

Bl Z X TR O/ Y 7 7 & LTS & A 25
BTHb, FRIFEOIEENT T L72Y —2 % T-AstroX
ARSI L (122 0 5 & IRICIE R T S 2 X — 2 & i
WTxb, £ LR TREOEHEREIEH L TEHH2D
mANVES 22 % F T T TR A kT X % 720k
HOEHNIRNT A VT B,

Iz S MALTHEMEAML CHE, T AT —
VaVv Ty RV LMANTAEME 1 DOy T 7
IZF LB T & TIEEF AT THREZE M %8I 5
AR L. B EO AR 5 OISO,

13 TSUBAKI TECHNICAL REVIEW @ Vol.33 No.1 2023



43 BELLANIVORE, HEERE

Gk, BAMUZO L2 S EEDEMZREL Tk D,
IN— T — FIEL TR B 3edly, FEREIE U 72 R & i
N7z 6 @R AR LTINS 2 8600, B4 2EIRo
7 =2 & uRy b TR & & O BB D
R & FIRREAT CHED T B, 2025FITIEATFTIZE D E Y
FUoEEEEAMUL., Pt v & — ORI R %
FBLEH Bk LRI EED 5.

5. $DDIC

SIOFMARE TIE I E TREID LW EROEH %
MR CHIBT 24500, ) F o aq X vy T ) ERMT
BRI 5 Hifii. PC % i - 7= il 2 & % F 4L
THAETILEOVSEELABREH/LI LA TER, 5%
FZOHMAEAEEBEL, e ) - 3 OB
WAL TSI FETdh %,

(4577 ]

BEXH
1) RRFIEEE AR 3 LT Y 2 VI I RETE S (BT
WS 1= BS 5 i

FAGEREER
*1 3PL

[Third (3rd) Party Logistics] DWEFRT, —fRMNZfiF 128 LT
YIS A SRR U, WG U CImcEs & 2t L T3 5 D Z &
*2 WIVF T NRURIEER

Yryihiak 1 MEEROwREE» A L. FIAT2IEEOZ &,
EINTREN PR AR A L 4 70y 2 TEKRASHE. A
GLP fhA 2t &,
% 3 WMS (Warehouse Management System)

FEATREY 27 4 (WMS) i, BHEAOEY, B, #amo

Am R R, M, RS A E ATV AT LD L,
%4 WCS (Warehouse control System)

PR O U 72 > 2 7 & CYIFR A Tl o 241
IZzhethi#ohs,
%5 RCS (Robot Control System)

T-AstroX GHOEIH T 7 27 7 4 %57,
*6 Linux

A= 4 = EEROFEEEIEZITS ARV =T 4 VYT
2 (0S) o—fd, MeRcfifcE. WA - JERiHEM DT Y — 2
a— F&MH BIE T3 2 EARFTE T 5,
*7 Ubuntu

Debian &\V9 Linux 74 Z Y Ea—Y a3 V25 RELZOS
TREOZEAZT . FEFICHIEREN RS, SME AR L Tn
LR803® %, [Ubuntul (& Canonical. LTD DB FRpGIE T,
* 8 Python

Python & X, &7 VX ADTA F -y oy ¥ ARDBHKE
L7z7us 5 IV 5T, Web IR T — 245 Min &, He
BRI H A 2 PLHMEOEWSFETH %, [Python| % Python

Software Foundation O i T4,
%9 ROS2 (Robot Operating System 2)

TRy FHRICHWE A —T VY =2V T by 27, By bDY

T 2 TR 7 A A OMFE Willow Garage 235H¥E L 7=,

ERAHROREWEMNETE Yy F 2 JEB [T-AstroX®] DRIF

14





