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2015 World machine tool output and survey Gardner research
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RE BEEBRLEEEE, Problems: Communication speed and fee

BEREIH  BETEXL7LERYFI—I8 Requirements: High speed and secure network for
industrial equipment

Machine Mobile Customer
Manufacturer Phone Machine Tools
_ Netwark
Mail Private T _ _
Server | Network 1.0Operation History
Line @
S . " Mobile F 2. Remote
Phone / 2 \ Maintenance
bata Carrier
|
Base | | \3/ 3. Software
Input/output
Monito
r -
Server NC data Input /
| Operation Status of Output
Remote Customer’s Machine Offi
Maintenance Tools Ice

11/37 2017.1.5
Makoto Fujishima



CNFETOEDHH

EHREREFALISERET - BHEREERY—EX

O 2004%FI2)—XR

O Y—/\t#EeZDMG
MORI T2t

O MAPPS#EHLI-T
NTOEMIZIZE(H
AEMRA)

O IR7E.6,0008LLEA
ZE

12/37 2017.1.5
Makoto Fujishima



W7 S — L

(564 4 45] [%]
300 100.0
269
— 1 900
250 |
1 800
1 700
200 |
1 600
150 (| | 142 1 500
1 400
106
100 |
N . 1 300
/’/ % 48 46 0 1 200
90 v 37 35 34 30
nnonono ™
0 Il L J L J L J Il L J Il L J Il L J Il L J Il L J Il L J Il L J Il L J Il L J 0.0
> A\ © 4 > © Q Q Q N Y\ © N ) ©
SIS I G AN SR L R A RS S I SRR
Q Q Q N Q Q% Q Q % Vv Q Q Vv
F & FFF & F & FFFF X

13/37 2017.1.5
Makoto Fujishima



4

7

—LZFHI1—Y—

(FAEH%H]
N N N N N N N N N N N N N
@»’?‘ /\@’*‘ /\@’?‘ rb\é* %&‘ @@’*‘ X (O@‘ o)\"‘ /\qg?* @»’?‘ & ‘b,b\% &
SN R R SN N N I NN 5 W WV
F K K F F F O xS NP\
S F PSS S S P
@ é?\ §2~ o~ o @ é‘?‘ O Y O X\ v NS NN

14/37 2017.1.5
Makoto Fujishima




PR R EREIR L

2011484

100%

90%

80%

70%

60% by
5
& 50% %
¥ |
I
40% pI:
30%
20%
10%
0%
MH100 NH100 NH401 NH501 NH502 NH631 NH632 NH801 NH802 NHX40 NHX50 NHX55 NMH10
15/37 2017.1.5

Makoto Fujishima




SR DB R—)

O

H—EXRIT—Ux M GEEERSE

Service agent
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* Regularly maintenance instruction
* Maintenance parts display
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* Notice by e-mail/ SMS.
o THRSFOEAZe-mailt>SMSTELE

e Setting can be changed
o RTIEHBECHRIFERELEMNTHE
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Stage 1: Monitoring
Sensing data are collected and displayed on an operation
screen to monitor the machine’s condition.

Stage 2: Controlling, Predicting
The feed back loop is controlled by sensors.
Predictive maintenance technologies

Stage 3: Optimization
Cutting parameters can be determined to optimize for
higher cutting efficiency.

Stage 4: Autonomous
Al control will be able to autonomously improve cutting
operations. Self learn control.
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ATC, Magazine Chatter control Balance monitoring/ control
Preventive Maintenance -Vibration sensors ] .
- Motor load and torque -Motor load SP Balancing data
-Bearing temp. and vibration data
B Axis automatic \. - <
rotation adjustment nydraullc )
- Servo data from motor drivers management
* Pressure
. - Controller alarm
Power monitor
. - Contamination of oil Y,
-Power consumption
(Voltage & current) / Oil cooler management "\
/ Remote monitoring ) o |+ MI/C body temp.
*Alarm signal —® - Oil Temp.
*Operation monitor ° - Atmosphere temp.
sensing data \ \_ * Motor load Y,
N\ J/
( Distortion -
: : - Coolant quality
Automatic servo tuning Machine Compensation -Coolant level
-Servo data from motor drivers leveling -Vibration data
-Vibration data -Load cell data Temp. data - Water level and temp. data
. + Contamination level

G
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Machine vibration control

Servo
| Controller | | NC/PLC Command:
Feed rate,
Spindle speed
Twoais DAQF | Rawdata [ CELOS/MAPPSV
o B . (DCU) Chatter
analysis
library
IFM Efector DAQF-UNIT  Data Acquisition FFT unit

10/100BASE-T Ethernet

Isolation filter

: — - High performance DSP
Measuring principle capacitive Real-time FFT processing

Measuring range [g] + 25 ‘ X - X, Y, Z 3 channel

Frequency range [Hz] 0...10000 ‘ ’ . &
Sensitivity [mg/VHz] 0.2 & G
Linearity 0.20% y Speed MASTER
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AUTO SERVO TUNING

« Optimize servo parameters depending on workpiece

Tuning process Optimal parameters calculation
» Controller mathematical model

AF 5

L) 7
G-code Tuning
execution operation
‘ Select & apply B-axis table mathematical model
Optimal parameters ™ - -
p p (\\\ ‘ Simulation
. \
10
= 121 160 ’/\/ W\\"\q 1000
Fi S AL
w0 W Ty |
50 —— After Adjustment }
—Before Adiustment V

-60

Optimal servo parameters
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