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Machine & Tool Monitoring Solution

P Sensitivity of WattPilote system
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During machining, the instantaneous cutting effort is refleted to the tool
driving motor.
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The spindle motor transforms the electric power into mechanic power.
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To realize a complete machining, the spindle motor must bring work, that

means it absorbs energy.
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Machine & Tool Monitoring Solution

SPINDLE POWER LOAD

~s015% L CT1000/54 CE
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Machine & Tool Monitoring Solution

INSTALLATION IN THE ELECTRICAL CABINET
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MACHINING MONITORING

Upper limit of the

Machining power process
12195 W Kevin's View on Workpage

Lower limit of the
process
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P Sensitivity of WattPilote system
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Frequency Converter & Sdll H4El= “numeric power
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working with power use numeric power information through the frequency converter, being
connected onto BUS system. This solution, apparently attractive, does not have the
sensibility we want.
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This power information, proportional to the current, is only the image of the apparent power.

Below, the diagram of KAP shows the importance to calculate active power.
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ﬁ E—'19" H—‘! E.lE-l ﬂ‘ﬂlo" UH I(:)l'ﬂ'l—l E-I' The apparent power is equal to the total power absorbed
through the motor and corresponds to the vectorial addition of the magnetizing power and the active power.
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motor, no-load or low charged, 50 Hz supplied, the power factor, which means the ratio between the active
power and the apparent power is small
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active power causes only 2% of increasing from the apparent power: The active power sensitivity is more than 10

times higher than that of the apparent power.
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Measure the active power

No-load apparent power : ZI?
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Apparent power under load
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Variation of the apparent
machining power
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Magnetizing power
Creation of the flux : JLwl?
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Variation of the active
machining power : Cuo

The Kapp Diagramm

/ Xtst M8 Xt

No-load active power : RI? + Cfw
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» Power, Energy and Derivative in Machining monitoring mode

Detection of

tool breakage

Derivative

Protection :
* Machine
* Tool
* Parts

Machine Detection of tool
defects absence

Protection : Protection ;
* Maehine * Machine
*Tool

* Parts

Tool wear Energy

Prevention of tool wear
* Machining quality control

Machine & Tool Monitoring Solution
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Machine & Tool Monitoring Solution

For over thirty years we develop our own power
measurement technologies:

m Power measurement using shunt technology
m Shunt trimmed using 4-axis machining center

m Third generation vector processor for even faster
performance - 70 000 measures/second
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WattPilote M E M|
» Sensitivity of 0.0015% of full scale

30 kW A =: The monitoring accuracy of the
shunt sensor is 0.45 W

= MM

Machine & Tool Monitoring Solution

» Open loop sensitivity: 1% of full scale

» Closed loop sensitivity: 0.3% of full scale
30 kW A= in open loop the sensitivity is 320 W

and in closed loop the sensitivity is 96 W.

_ WattPilote power sensor Hall effect sensor

Accuracy Upper 98%
Amplitude AND phase measurement on non-sinusoidal waveform
Real world response time .
1 millisecond

Important for power derivative use and part
contact detection

Sensitivity
Important for small-diameter tools, taps, low
material-removal

0.0015% of full scale

0.5 watt resolution on a 30 kW spindle

Around 80%
on non-sinusoidal waveform

25 to 500 milliseconds

Open loop : 0.25% of full scale

75 watts resolution on a 30 kW spindle

Close loop : 0.04% of full scale
12 watts resolution on a 30 kW spindle
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70000 Hz 0.0015 % 0.15 mm 2um
. . The smallest tool The smallest cutting
Sampling frequency Sensor resolution diameter monitored depth monitored

M7tX] SA 2L EE

m I3 (=)
- Tool breakage

- Tool Absence
- Double machining

m 0|4 X|Energy

- Tool wear
m 0| & derivative

- Multi-spindle head monitoring
- Monitoring of milling inserts
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Machine & Tool Monitoring Solution

22t2tX| Instantaneous detection
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Energy = Power x Time
Absorbed Energy = Machining Energy + Rotation Energy
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Machine & Tool Monitoring Solution
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Machine & Tool Monitoring Solution

_Semi conducts : Silicon

Machine: MCT

Process : Small Drilling d0.2 ~ d0.8

Ti Cycle Time 100 sec o o s
[ ———
' nummf:mm

.
s e
P

i

Completed the development and application of a tool
monitoring device used for semiconductor processing
of PCD micro drills from 0.2 mm to 0.75 mm.
Adaptive control from 0.2 mm prevents tool breakage
and improves productivity by adjusting the machining
feed according to the condition of the material or the
wear of the tool.
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MICRO DRILLING Q Digital Way Group
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Machine & Tool Monitoring Solution

_Semi conducts : Silicon

Machine: MCT

Process : Small Drilling d0.8

Monitoring of a small 0.8mm drill on a 15kW spindle.

Digital Way Group

TOOL WEAR & BREAKAGE MONITORING SYSTEM
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" Automotive : FUEL INJECTORS
Machine: MCT

Process : Small Drilling

Machine & Tool Monitoring Solution

nm.

T_BEG

The application shows a 0.4 x 0.4mm drilling process.
A new drill has a power consumption of about

5 Watts. With growing wear, the power increases to
about 25 Watts. The WattPilote is able to monitor such
an extreme sensitive process like this in an absolute

save and reliable way!

MICRO DRILLING
NI

Digital Way Group

TOOL WEAR & BREAKAGE MONITORING SYSTEM
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Machine: MCT N §

Process :
Milling Tools
Internal Grooving

OIL Seal Grooving Tools Monitoring.

38KW FANUC spindle uses 259 watts of power to
diameter 20 mm width 3.0mm, and 3 cutting edge
when one of the edge chipping 0.02 mm, real-time
alarm and machine stop to prevent defects.

PCD FINISHING GROOVE! Digital Way Group
TRONIC BRAKE o5 earc snenence momronme svsren
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General: GEAR GRI N DI NG Machine & Tool Monitoring Solution

Machine: HONING MC

Honing power derivative (power noise)
w1

866
| Breakage
L i event
.

Process : Gear HONING

Breakage  Normal
= event cycles
oo o o £ o

Watts/second vs. Seconds

Honing tool damage monitoring.

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

DO NOT UsEe
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_General: FINAL DRIVE SUN GEAR Machine & Tool Monitoring Solution

Machine: HONING MC

Process : Gear HONING

WattPilote verifies proper honing stone dressing.
_ Power consumed during dressing is very small,
but WattPilote is sensitive enough to measure it
- = _ accurately.

HONING ) Digital Way Group

TOOL WEAR & BREAKAGE MOMITORING STSTEM

DRIVE SUN GEAR
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D22.0 BRUSH
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D22.0 BRUSH Spindle Power

KAPPA Description du WattPilote de test

hTECH -

Machine & Tool Monitoring Solution

Source
@ Acquisttion
Q) Wemorizing

) Screen

003 D22.0 BRUSH(BR) L245.0 New Kappa

‘Curve label.

1@

Learning:| 2024-05-31 274 7:50:00 Archivage N* 2672

Parameters: | 2024-06-01 2% 851

Learning

1.8778 s
2621

T_BEG

[C000000275 6W
CO0000027 60W
C0000002764W
C0000002768W
C0000002772W
[C0000002776W
C0000002780W
CO0000027 84W
[C0000002788W
C0000002792W
CO0000027 96W
[C0000002800W
C0000002804W
CO000002808W
[Coo00002812W
C0000002816W
CO000002820W
[C0000002824W
C0000002828W
C0000002832W
C0000002826W
CO000002840W
CO000002844W
[C0000002848W
C0000002852W
CO00000285 6W
C0000002860W
CO000002864W
CO000002868W
[C0000002872W
CO000002876W
CO000002880W
C0000002884W
CO000002888W
CO000002892W
C0000002836W
C0000002900W
[C0000002904W
[C0000002908W
C0000002912W
[C0000002916W
[C0000002920W
CO000002924W
[C0000002928W
C0000002922W
CO000002936W
[Coo00002940W
C0000002944W
CO000002948W
[C0000002952W
C000000295 6W
CO000002960W
C0000002964W
C0000002968W
C0000002972W
C0000002976W
[C0000002980W
CO000002984W
[Co000002988W

[C0000002932W

176 Curves

2184

174.8|

1311

P
ool

x2 | x5 | x| 7| pEdli=mdl | er |

02 1.02 2.02 3.02 4.02

5.02 Tinsec.

—Display option

O Corrected power ) Absolute power O Derivative
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D22.0 BRUSH Machining Power g

s KAPPA Description du WattPilote de test |
Source 003 D22.0 BRUSH(BR) L245.0 New Kappa E|

@ Acquistion Curve label

) Memorizing Learning:| 2024-05-31 27 7:50:00 Archivage N* 2872 Parame'ters" 20240601 2F 8514
O Scrsen Machining:

Alarm

Work 277 2.1882 5
Learning T_BEG| ;

C0000002756W
[CO0000027 60W
00000027 64W x2 | x5 | xw |2 bEd =l | cie |
[CO0000027 68W
[CO000002772W
000000277 6W
[CO0000027 BOW
cooooooz7eaw | 2731
[CO0000027 88W
[CO0000027 92W
00000027 96W
[C0000002800W
[CO000002304W
c0000002308W
[CO000002812W
C0000002816W
[CO000002820W 21.84|
[CO000002824W
co0o00023828W
[CO000002832W 19,98
c0000002836W
[CO000002840W
[CO000002844W
c0000002848W
[CO000002852W
000000285 6W
C0000002860W | 15 3
[CO000002864W
c0000002368W
[CO000002872W
[COD0D00287 6W
c0000002380W
[CO000002884W
c0000002388W
[CO000002892W
[CO000002896W
C0000002300W | 10.92
[C00000029304W
C0000002308W
C0000002312W
[CO000002916W
c00000023920W
[CO000002924W
[CO000002923W
c0000002932W
[CO000002936W
C0000002340W 548
[CO000002944W
[CO000002948W
c0000002952W
[CO00000295 6W
C00000023960W
[CO000002964W
[CO000002968W
c0000002972W
000000297 6W - %
C0000002980W 0.00. Enerov
C0000002384W
C0000002388W a2 1.02 202 3.02 402 502 Tinssc
co000002992W . .

{-Display option:

arscted powsr olute powar arivative
76 Curves Ty rected O Absolut © Derivath

P AANYAN
W AFEANILY

LA 0}\:-:;“
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RN
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3 . D22.0 B R US H Derivative Machine & Tool Monitoring Solution

carves KAPPA Description du WattPilote de test [
Source: 003 D22.0 BRUSH(BR) L245.0 New Kappa E‘
(& Acquisition Curve labet,

) Memorizing Learning:| 2024-05-31 27 7:50:00 Archivage N° 2872 F’almleters.‘ 2024-06-01 2% 851«
© Sereen Machining:

Work a7 15384 5]
Learning T T_BEG

CODDOD0275 6W
CO0000027 60W
CO000002764W
CON000027 68W

x2 | x5 | x| 2| bEmd b=l | as |

E

CON00002B08W
CO000002812W
CO000002816W
CO000002820W 382
CO000002824W

CO000002828W

C0000002860W 00

CO000002864W L
C0000002868W
000000287 2W
000000287 BW
C0000002880W
C0000002884W
C0000002888W

CO000002300W -38.2

CO000002924W
CO000002928W
CO000002932W
CO000002926W
CO000002940W 765
CO000002944W
CO000002948W
CO000002952W

—
CO00000297 6W -
-114. TJ

CO000002988W 02 1.02 202 3.02 4.02 5.02
C0000002992W Dis; option:
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Gear Hobbing & Grinding
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General : Gear Hobbing

Machine: Gear MC

Process : Gear cutting

When machining gears, it was not possible to protect
expensive tools due to the high feed rate, but by
applying real-time monitoring with WattPilot, it was
possible to protect expensive tools and reduce
defects.

Digital Way Group

TOOL WEAR & BREAKAGE MONITORING SYSTEM
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Marhina 2 Tanl Manitarina Solytion

Machine: Gear MC

Process : Gear cutting

Wallal ol ol i,

' BE B R NN NN

\||’Vli
AAAAAAAL DL L
fegetgaenndy

\

A chipped insert is detected and de

miling cycle is interrumped before The bl..c lines are Upper WattPilote minimizes the number of broken teeth in a
completion and lower limits ) . . X

gear hobbing application. Power consumption and the
power derivative are monitored.

HOBBING

Digital Way Group

TOOL WEAR & BREAKAGE MONITORING SYSTEM
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General : Gear Hobbing

Machine: Gear MC

Process : Gear cutting
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WattPilote detects part clamping problems in a gear
hobbing application. Power consumption and the
power derivative are monitored.

HOBBING Digital Way Group

TOOL WEAR & BREAKAGE MONITORING SYSTEM
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Honing power derivative (power noise)
- 186G

| Breakage
war ¥ event

Machine: Honing MC

Process : Honing

Breakage Normal
P event cycles
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Watts/second vs. Seconds

Honing tool damage monitoring.
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General : Gear Honing

Machine: Honing MC

Process : Honing

kTECH -

~ lution

Spindle Spindle ide-power WattPilote tracks honing stone wear in a gear honing
idle-power compensation point = > <
e application. Power consumption and the power
Lo, derivative are monitored.
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\ Digital Way Group

TOOL WEAR & BREAKAGE MONITORING SYSTEM
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Machine: Honing MC

s

38

Process : Honing

WattPilote verifies proper honing stone dressing.
Power consumed during dressing is very small,
but WattPilote is sensitive enough to measure it
accurately.

of 201 a0 So1 301 001 201 oo 601 801

HONING QDigitaﬂWay Group

TOOL WEAR & BREAKAGE MONITORING SYSTEM
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General : Gear Honing

kTECH »

Machine: Honing MC

Process : Honing

B “olution
l L
‘

Breakage
evenl

Normal
cycles

WattPilote detects honing stone chipping / breakage.
Power consumption and the power derivative are
monitored.

HONING - &Digilal Way Group

TOOL WEAR & BREAKAGE MOMITORING SYSTEM




Mital Way Asia

HEAf2: 2H| 2LIETY

Vibration Monitoring —Machine Retrofit

Machine: Special Machine

Process : All Process

Transfer machine retrofit: target reducing
waste. The WattPilote has been used to control
all workstations, any tool breakage is detected
immediately, this reduces waste and increases
production quality.

- Digital Way Grou
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Machine & Tool Monitoring Solution




Mital Way Asia A0LE HA|I'Y SFM-A|AH H|w ‘\TECH >

Machine & Tool Monitoring Solution
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2 02 Since 1992, we have sold more than 15,000 systems worldwide,
and have earned a reputation for unparalleled performance and quality in the machine tool market
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