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Integrated Management of Machining Factory Using loT Platform

Shinsuke ASAI + Kazuki KITA « Hideo IKEDA

BE

L ERAEEOM L IHIZEWT, — AOTEEZ DB T2 553 2Kl 2 B A T 7205 ek
DNARAE L72E R E TR IR LRI (R S T EPRERIRRICH B, 20 X9 ZHBUEIZH LT
LoTHMZEH LT, TERMOREZILE T LI0T 77 v b7+ —22REL, TIERMAISRHONE 7O EX
FT—= 2T, EBRE AR, BRERE LT, TEBMALRONE 70X T =52 ) TV E A LT
SFTL, R R L TR CHEME L 72 2 X 7 A L TR0 FE, VAL & B
FRI N2 ML A D 72007 LGRSO W TR AT %0

Abstract

In a processing plant with a multiple-variety mixed-flow production system, a single worker handles multiple
machine tools. The traditional human-dependent management method, however, is facing difficulty in efficiently
operating the entire factory. As an attempt to solve such issues using process data obtained from machine tools,
an IoT platform has been constructed to monitor the status of the machine tools by utilizing IoT technology.
This paper details the construction of a system that analyzes process data from machine tools in real-time and
detects abnormalities for automation, including the machine-stop command. It also discusses the implementation
of this system on machine tools and provides examples of analysis and utilization by combining worker position
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information with machine operation information.

BREAX—T7—F

TAHEtM, ToT, ZaERG, WHAL, 7avA7—%, BEME, R RER

FALPE=0RTE, OIS VPIEELLTIVSIT
9, AMARPHEEZETRELRREE %o Twb, 21 I
WZAD, Al IoT, BRT A4 7 AR EDT T F VEHH
FRLT 2, Bkx 2a%cHBME, FEEATY
%o O, FHIEERLAFIHE-72000 D b5
o TBY, IO DORELRBIRT BN OIS
FNTw5,

VAL O ERSEEAIN T T ClE, &R AEEZ 1T -
TBY, —DOOHMmEEESEL72ODOTEEDLZL L,
1 TAED 72 0 DR TR [ 25500 ] ~ B0 IRe ] & JE IR
Wb, MAT, BHIEITRL DML R 5 X
<, FHPIEROTBMIZZ A4 R UmiE 4 2 Wi
BHY, BEIFEHETH D, IhTTEERN EDOZD,
WO BB 2 HED, 1 NOTEEE DO TAEM %
BURL T 24K (DT, Z2HHbEw)) 2T
720 L2L, #OELHTIEZWZ L, BLXORIK #
HIM R, ZERIEEOMTH BV LHEMAZERI NS
EDDERERED L, BMRRENIRIE & EEE DR O
MAG LM HIZONT, BBEEIC X 2R
WDKK EE L 720, Bl COA MR FIZx3
HHEERKE 25 TWwh,

M4, ToT O#ALE & I TAERM O 4 2 i Hias)
TN A AT ZEEHESEHIN TS

O, TAERM AR (F7:2138) ORELLIEST S 10T 7
Sy b74—25 (LLF, PFEWS) ZHESEL, LTIEH
WL EINBET— 7 2EHAT A EICLD, L
FLAEE O WIS A DN TV 5,

BEIYE 2B A Al fiE o 2w AL & Sk R RO Rl E
&, IEFHEICL Y, FICATEEDOA it A i 1 o 734
LLCEL ORADLRENTEY Y, SEEIHEA LY
THEMOFEEIZ LY, EEZROMEEHRLMEEHRD S
EEEESNZTE) LI RAD IR TWEY, £
7z, LAERRM O ToTAL® R 25 L <, NCH#ll#i% PLC
DOTEHRD & M B REATFTE L LI > TE
TED, & ATUEIN Lo AR RS D 72 D DO FE
#7010 b 2)VMTConnectZze &b H Y, B4 LFHHIHH
HERLTWBEY,

ZD XD T, VEER OALETETR & 3 E O BREE T %
HAG DR, A&z A A b7 Il fiEo a4t
ZIAB) EVIRABALNTVSEY,

AR THATAHPFIZ, ZDXD YA ZHAE
O, GIHIIN T8 0 A REIRTE % 3638 R0 5 % & Ot
BRIEHLE ) LW IEKATH S,

VI, 1 ETIEY Ao dun s 2 £ 725 TIERE
WIOT 77 v N7+ —AIZOWTHBL, fid 28T
PF 2 HW T T/ LI L7 a2 7 — ¥ O

USSR ARPEARES ALY U HABSEARES  BORMITZERT (B BT A

WWAEFEE)  *° BARMIEARL FYINA I "= a vty 5 —

22 R:D KOBE STEEL ENGINEERING REPORTS/Vol. 73 No. 1 (Aug. 2024)



MBI 2 /T %o %I PF TS L 7o BEMAR B 15 MationBoard

EEF O BRI DE, AR RA LT Ql a
AR % BRI L 72 R RS T 5o

1. TIE@mIoT TS5y k7 4—L4

MotionBoard Cloud

WHTHTIE, A A — D OT/EWAIEE L TH 0SP,MAZAK
D, SR TR L T X 2 DBV TF— & 1L R collect
By AFADBUEE 5 b, UTHTRA LTS T/ MT Connect
WD%HT7 7F v 7MOBEBEEHEHLTVSE 2, for KsL N et
BXOM A — oo Ry b EOMED gL 2 :&@
EMS, MT-LINKi (7 77 v 7RO TR EEHE Y MT-LINK Mﬁmm
T 7)) BERHALZ W LY — Vi, BHEDNE

K H A A XDV ITITZ B I LB, QI@ 77_. Abnormality detection

MotionBoard Cloud (74 ¥ 277 —27 1stth# D BI ¥ v system
S ﬂ?‘— ];) %1@}% Ly ARV T AT L\(ﬂi}k i&;}% L'( ‘Commands to the machine

collect tools

PF ML 720 APFICLY, 7= PR~ H -5 -
WAL DH 4 7 Va3 2 L AR E 72 5o Record data in the PMC

register of the machine tools
1.1 Y AT LK

= B |
—.. ‘1 | Turning on patrol lights
B1i2Y 27 M %R T, MT-LINK i, 77+

| Stop feed command
v 7 IO CNC Z #E#k L 72 TR 2210 T° e, 77
>y r7HEoOaRy vary ha—F, OPC UA @#fER IS
@ PLC %> MTConnect ##15 xf It O TAEREML 70 & OB
WMAEPET ST LD FET, MBA—7 O TVERM (41T
BLCIEY <Ry 70, A —27 <WTEED D) 1,
MTConnect #4 L CMT-LINK iIZEfINTwnwb, e —
DY AT LTI, 775y 7 HEOHEEZ ML —
TW A EEMIZ058 Z &, MTConnect # 4 L 72354 ClZ, & E E
200 L IZT— 7 PG REE 72 5, O
1.2 BEFlReA &R & FTR{LEmE BHC4  BHDI3 | BXCO

TAEREM A SIS RE R T — 7 O — Bl 2 T 1 IR T,
PR, a7 T AEH, Wk - %) o4l
L FEPIE, FEhEAT, S — R RN X O R
Vo 72 L OFEMEGDH I LDTE b,

TAERM A S/ ONLIEMEZITHLL I THHM
T, WAMLHE AR L, WEBRWICEHRG L0 T,
WAL & Z O HITEIZ O W TR T %, :

2 LRI RALI & R . = O, Fie2 Operation st wienlsation sreen

1 VAT LHERL
Fig.1 System Configuration

Green : operate
Yellow : stop
Red :alarm

g1 LI SIS 7 — 5

Table 1 Signal data from machine

[ _No | signaldata | Description | No [ signaldata | Description |
1  SigOP Automatic operation signal 31 Override Override of federate
2 SigSTL Automatic operation starting signal 32 SigNP Inposition signal
3  SigSPL Automatic operaion stop signal 33 AbsPos Absolute position
4 SigAL Alarm signal 34 RelPos Relative position
5 EMG Emergency stop signal 35 McnPos Machine position
6  Mode Mode 36 SpindleLoad Spindle road
7  MainProgram Main program 37 SigENB Oparating spindle road signal
8  ActProgram Running program 38 SpindleSpeed Spindle speed
9  Sequence Sequence no 39 SpindleTemp Spindle motor temperature
10 MainComment Main program comment 40 ServoSpeed Servo speed
11  ActComment Running program comment 41 ServoTemp Servo temperature
12 ActS Actual revolutions 42  ServoError Servo position deviation amount
13 ActF Actual feed rate 43 Servoload Servo road
14 ActFdec Maesured feed rate 44 ServoCurrent Servo current
15 ModalS Command value of revolutions 45 ServoCurrentPer  Servo current rate
16  ModalF Command feed rate 46 PulseCodeTemp Servo pulse code temperature
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Fig.7 Features for abnormality detection related to spindle load
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