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Balance e :
Systems Grinding machines

& RS AF A0 I R PR AR

EXTERNAL
CYLINDRICAL - OD

(i.e. Between center)

PLUNGE or THROUGHFEED

(Cylindrical, Taper) (Generating or Profile)

CENTERLESS
DOUBLE DISK GEAR ‘

INTERNAL SURFACE
CYLINDRICAL - ID (Circular or Balancing table)
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\ Balance
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VM25 System

T
\
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VM25 EBEZERAR EZ I

Control unit

BALANCER

m Digital 1/0
= Profibus DP
= Profinet RT I/O

dca
sSad = Control Panel HMI
g d ﬁ = PC Windows HMI
= Remote control
m Service package
Baence V25

TOUCH DETECTOR

= Pre/ln/Post-Process gauging
= Flagging

= Roundness & shape analysis
= Interrupted surfaces

= Wide range up to 25.4mm

= Anti-crash system

= Absolute gauge solutions

= 1 & 2 Plane Automatic Balancing
= Neutral cycle

m 1 & 2 Plane Manual Pre-Balancing
» Rotation Speed Monitor

m Frequency Analysis

m AE sensor for Gap&Crash

m Wireless technology

= Touch grinding control

= Dressing process control
= Anti-crash monitor

= Touch probe function

= Based on AE & Power
sensor
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Why grinding line equipment ?

Balancer Automatlc Vibration & speed monitor
Balacing

Post-Gauge
Touch Detector compensate &
AE & Power AE - Envelope record)

Flagging In Process
Gauging
]

FUNCTION

L
Idle Pre-process Approach Grinding Dressing
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Process control and monitoring systems for machine tools and
balancing machines for rotating components for over 50 years



1 g?é?grﬁg Why the needs of an automatic balancing ?
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Balance
Systems

What is the unbalance ?

From ISO 1925: “...condition which exists in a rotor when vibration force or motion is imparted to its

bearings as a results of centrifugal forces”

Static Unbalance

STATIC unbalance occurs
when the MAIN AXIS OF
INERTIA is parallel to the
geometric axis of the rotor.

for CORRECTION
1 plane enough

COUPLE unbalance occurs
when the MAIN AXIS OF
INERTIA intersects the
geometric axis of the rotor in
the center of gravity.

for CORRECTION
2 plane required

U=m

N unbalance vector, units [gmm]
-r unbalance mass, units [g]

radius vector, distance of the center of gravity of the
unbalance mass from the shaft axis, units [mm]

=l 3 Cy

Dynamic Unbalance REAL CASE

for CORRECTION
2 plane required

DYNAMIC unbalance occurs when the GEOMETRIC axis of the rotor
does not coincide with the MAIN AXIS OF INERTIA and does not

cross the center of gravity of the body.
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Balance .
Systems Unbalance correction

Form ISO 1925: “.. is a procedure by which the mass distribution of a rotor is checked and, if necessary,
adjusted in order to ensure that the vibration of the journals and/or forces on the bearings at a frequency
corresponding to the service speed are within specified limits”

.
U
ADDITION OF MATERIAL
%
+m, -,
- - J
U+m, -r,=0

REMOVAL OF MATERIAL

The unbalance is a vectorial entity:

\ How much ?

- Amplitude, Phase
Where ? DISPLACEMENT OF
WEIGHTS

Strictly confidential document — © 2023 - Balance Systems s.r.l. All Rights Reserved.



VM25 System

VM25 EBEZEIRAR EZINEE R

Control unit

d W G VM25

= Digital I/O

= Profibus DP

= Profinet RT I/O

= Control Panel HMI
= PC Windows HMI
= Remote control

= Service package
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Unbalance causes and effects

JREA : #EmAaTHZ ARRY TR PE

Non-circular Non-circular Non-concentric Non-parallel
grinding wheel bore bore surfaces
profile. (eccentricity)

[REA : KA R

Unbalance of the

Unbalance of the spindle

grinding wheel

Cone run-out
errors

Free play Unbalance of

the pulley
Non-uniform
screwing and

clamping

Unbalance of the
support and flange

RE : MELEBEATS

Non-uniform
wearing

Inhomogeneous
structure
(density distribution)

AN EERNTE

... is a VIBRATION

W T MRS R Y ST

B iR T AR 7 BIMNED
B CEERREAFE

m Rl L MR A

WATCH
NOwW

FENFEDE

BHETFEIR

i
—_—
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手動砂輪平衡影片.mp4
../桌面/BS ownCloud/Usync – Elvis/Video/6 Balance Systems VM25 - 1 Plane Automatic Absolute Balancer.mp4

g?é?grgg Application examples — 1 plane for static unbalance correction

1 Plane NolLink (contact less) 1 Plane Brushes
Conventional High performance rhwv"v'ﬁ Bsoruee Conventional
BaLancer

—
- SR D £ 5 >
Built-in spindle s ' Naawey ]

Front side collector

Built-in spindle (self-lock or flange)
Back side collector

i
|| '\\\\““‘
N \\ \_/

7/

External flange mounting (for retrofitting)
Front side collector

§77
v

Gt

L
7

77

)

A By e T
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@ g?é?grgg Configurations — 2 plane Automatic Balancer + AE Touch Detector

1st option 2nd option 3rd option
Q Upgrade from 1 to 2 plane U Dynamic unbalance correction Q Spindle up to 20.000 rpm
U Dynamic unbalance correction O Built-in spindle with adjustable O Dynamic unbalance correction

compensation capacity ’ QO Built-in spindle (main bearing and

U 1 side RING collector counter bearing)
Q 2 sides collector

Q Built-in spindle
O 1 side AXIAL collector

Strictly confidential document — © 2023 - Balance Systems s.r.l. All Rights Reserved.




@ Balance Balance Systems’ balancer — Original unique symmetric design

Systems

HEN AT EE

AEMmMEEER

Competitors...

BRPEAYRE

FIEREAVIERS (i.e. E5ER)
TR

REEH

EREE

FERERE
Q &5 NEEMEE e iy

O EFERAMNIES 180° > REHIKR
O ANBEENBERTELE D> ERRERREE

COAXIAL DESIGN

Q FHEFEHRELUTRE:

Q RASHRETEREN

Q shifuE(FARELE 180° ) D>
gt hZERRM, BRESRS
R FEER T ERER NS D>
FEREEEZIR.

O

Balance
) Systems

HM RESDLUESS
= "7="S0= = [em{ =¥y

ADOTONHI3L

BENRERE

B IEE (R IR E)
RIE R R ER A
ERMNEI RIS

UNIQUE SYMMETRIC DESIGN

BHETE  STIRMELE
chr (TS0 180° ) > cRIEMED AL REMERDR
FHTREES T > KR
ERRRTEET, RSB EREEN

BT

T
JL

CASE OF GEAR GRINDING

Perfect SHAPE OF THE FLANK
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=\ Balance
Balance Systems’ balancer - Original unique symmetric design

GEAR MANUFACTURE IN PRESENCE OF GEAR MANUFACTURE AIDED BY BALANCE
UNBALANCE SYSTEMS' BALANCER
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% E%?Qrﬁg Balance Systems’ balancer — Range

Built-in Conventional Balancer

= Historical basic product

= Suitable for any general purpose application

= Minimum Built-in diameter 42mm Built-in HIGH Performance Balancer
= Try & Error balancing algorithm

= Enhanced product for high precision grinding processes (i.e. gear, super-abrasive, high speed)
= Suitable for any general purpose application

© Minimum Built-in diameter 32mm

= Intelligent Try & Error balancing algorithm

= Tight limits achievable in short balancing time

ABSOoLUCe”
BaLancenr

= Status of the art in balancing technology

= Suitable for any 1 plane and 2 plane applications
= Built-in and Ring balancer models

# Minimum Built-in diameter 28mm

= Deterministic balancing algorithm based on Machine Learning

= Zero residual unbalance target, achievable in predictable balancing time

Strictly confidential document — © 2023 - Balance Systems s.r.l. All Rights Reserved.



S

Balance
Systems

Balancer technology 1 plane balancing

2 plane balancing

Balance Systems’ balancer — Conventional vs High Performance vs Absolute

Unbalance correction

Trin [s€C] Trnax [s€C]

CONVENTIONAL BALANCER
Try & Error Algorithm 5 40
Balancing precision: 20 - 30 pm/s
HIGH PERFORMANCE BALANCER
Intelligent Try & Error Algorithm 5 20
Balancing precision: 5-15 pm/s

fMM ABSOoLuUCe”

Balahncer

Deterministic Algorithm & Machine Learning 2 8

Balancing precision: < 5 pm/s

Trnin [sec] T oo [5€C]
20 120
15 90

3 20

Masses move in pair
N

_Masses move in pair

Masses move individually!

N

9] WATCH
NOwW

The above table shows the achievable balancing precisions and balancing times for the different Balance Systems’ balancer technology

on1and 2 plane
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../桌面/BS ownCloud/Usync – Elvis/Video/7 Balance Systems VM25 - 2 Plane Automatic Absolute Balancer.mp4

Balance
Systems

ABSOLUCe”
BaLahcer
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Application example - 1 plane Automatic Ring Balancer + AE Touch Detector
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@ g?é?grgg Benefit from Balance Systems’ balancer

Features

m & SRR ELEHEAMEE
m “FEEHEA A R B iShE

m EARSRERITE (up to 25.000 rpm)

m AEEREFES AL - WHIRLEFRERARARERNGER (ESUHRE ) @ IBRZZEEEE -
m EFRSERE DT IEE Ol LIFAE I TR R b 2R A0 U AR RS -

Benefits
@ . n SEEREALATRES - SENEELR -
Qualy » BERERENR FEREEN) - HOBER -

N

2

n ARFEMMROERTRE - BRENFTE -

n BREEPESENTHMHERAEN -
-l Lifetime n JERFEFZ PRIEHARSIFEHGESR)
n FREAMRHE S MMIE - BINREBRERE - B/ KR KR E
n BRPBRZEEFNRENMAE  BFEERRINETRTS -
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. Safety n O RRTVERNERIRS - DI LEERE B S K EEHEH -
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What is the a touch detector ?

EHIZELHNEBREWEH - £RERE i BREREE -

EREERNEESZSE  MEBER/ERE  WEAIORRANBRE -
@2 o o A ITU{EPS Ex
Feed direction Grinding wheel
section AE SIGNAL PROCESSING CHAIN

@Senor A a ‘ SENSOR

PRE-AMPLIFIER

Il I

A/D CONVERSION
 e—
DIGITAL FILTER

Il I

RECTIFER %5 28
E—
RMS FILTER

>

COMPARATOR

2. Sliding ;&%)
3. Ploughing %! : #i/E
4. chip removal #E/E

Method Based on Frequency Analysis (FFT)
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What is the a touch detector ?

WEREERIN T ZBER L3 E 7TE?

ELMREECNEEESNEREE ?

HEZRIFEEM AASRAFZEENRETE ! | |

s BRMPESILIEBMLER LR - LNEEEMEENE ?
HF TR -

m ACOUSTIC EMISSION S 3ARKFERHl (or AE, or Sound, or Noise)

m CONSUMED POWER INEEHEH (directly related to the Energy necessary to realize the process)

FRIZUANBERAE !

m /M "ZEEH" [KE

m IBEMEBRRE

m D (&/ME) AN ERIEEE (BN EA LERIES )
m FRRINL S % R R (1R1)))
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VM25 System

VM25 EBEZERAR EZINEE R4

Control unit

= Digital I/O

= Profibus DP

= Profinet RT I/O

= Control Panel HMI
= PC Windows HMI

= Remote control
= Service package
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Technology based on AE Sensor (with Frequency Analysis) and Power Sensor

103
f [kHZ]

O Real time evaluation based on 3-phase voltage and
current:

(vi, i) =2 pO=2; vii
0 High frequency sampling and 24 bits resolution vs 12 | 14
bits standard drivers

o High noise immunity thanks to digital conversion on
source and connection by fiber optic

O Response time of the complete VM25 chain < 2 ms
a Suitable for any motor type (AC 1Ph, AC 3Ph, DC)

DRIVER
8

The frequency range of AE sensors in comparison

SPINDLE
8

-
¥
®
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VM Video/Corporate presentation video.mp4
VM Video/Corporate presentation video.mp4
VM Video/Corporate presentation video.mp4
VM Video/Corporate presentation video.mp4
VM Video/Corporate presentation video.mp4
VM Video/Corporate presentation video.mp4
VM Video/Corporate presentation video.mp4
VM Video/Corporate presentation video.mp4

O vwhot s the  touch detector ?

& A e IR AR

it B 12 AB 22
(1]

R R

case of gear grinding ...

BEFNEFIT from DRESSING AIDED BY AE Sensor Center - (x2-X1) /2
Perfect SHAPE OF THE PROFILE ~J V17
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D:/桌面有捷徑/08【產品應用照片 & 影片】/TD 音頻磨刀、對刀、內磨應用/VM9TD on Surface Machine.MOV
D:/桌面有捷徑/08【產品應用照片 & 影片】/TD 音頻磨刀、對刀、內磨應用/Surface_巨晟-平摩對刀(使用者：佳茂).mp4

g?é?grgg Case study - Gap elimination

%
%

First contact

With TOUCH DETECTION

Work-piece

Radius
+ deviation
Safety limit i

_— >

at size (end process)

Grinding process time

FAST [ up to safety limit
N . L
i infeed ‘ 0 I air grinding
Rapid infee m oycle
Without TOUCH DETECTION B saved time

Air grinding speed

indi L L o
' Process grinding speed
slow ’ ‘— w/o TD

SLOW ® > P>
0 end with TD end w/oTD
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@ g?é?grgg Case study - Gap elimination

E,’T\Eﬁﬂﬂ @Al - FECNCIER D - (EREEL TR T IFE; ?i\. RENHRHEATSER
FIBAEISINER BRI - w0 EREE LHER - BEIETY)R - S8ELTHNINIBRKEJLEERD ( 5%Z30% ) -

Rapid feed

Grinding feed

(< S
S S .
1]
AE Sensor
- | Dy | [ 1

Machine table

Workpiece holder / Tail stock

AE Sensor
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2. 音頻防撞_拉刀機對點_VM25TD.mp4

@ g%?é‘r%g Case study — Dressing cycle control

WATCH
NOW m A AESignal
na O O 1 = Signal r\
gemsm . — - e
i mm— = |
l 1@ Formula: Contact limit

C @ Touch = N iVl > 30.0 \

= : A SIDE i
AK sTte 5 A AESignal i A AESignal time
U k“ : a Wheel plate

Start dressing Wait for continous

% GAP ELIMINATION path....

Contact limit Contact limit
WiRERBRENERSEARE =85 \

RORIER R EHE) - —RIBFRSTRE—EMN B -
BRRRE - WUEEER ML R = — ="
WERISE LI FEHEZ -

£
i

AE

v

time

A AESignal A AESignal

E 1 ;@ _Tr% EJ LE]E E gz E¢\ Elﬁ ?E }_g ;\J\% %% ‘ jt’ H 7\% @ 1° Contact Wait for continous @ n ﬂ
ECBNRE@wMEBERT  EdEEEAR path....
‘@' i ?ﬁ: E’J W 7-'-( > AEE }_Z /E #= 0] J/\/{ EE /'_\E_' E/l\ Contact limit Contact limit

MEEEBNEBRE - LIBOE FR#N i\
FE . OBBHEDE AR S A S R — JYLJU

RRAVEIEZEN - FECRED EmmERSTEE - SIDE

v

v

time SIDE time
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C:/Users/awu80/Desktop/桌面/BS ownCloud/Usync – Elvis/Video/2 AE Balance Systems VM25 -  Dressing with CBN on Carbon Fiber.mp4

Amplifier

Sensor

Coolant inlet

Coolant flow
needs to be
adjusted to

avoid any
turbulence

AE

-
.

I

188 1

LEFT RIGHT GROOVE

B T T
22.5
-1.5
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| g?é?grﬁg Case study - Control of the overstock distribution - centering

In case of part reworking or finishing with very thin overstock, it is essential to be able to position the
wheel so that the removal is uniformly distributed regardless of the position changes of the part in the
machine and of the available overstock. An acoustic emission sensor can detect more than one wheel-
part contact thus allowing the CNC to determine centering and correct wheel movements.

"""'vn-.

il P
NI rree,.
PTI T
T v,

——

—

——

-

: Gear module 0,4

AE

-

O

Balancer + AE Sensor |

0.5mm pencil tip

[ [ ) ]
I I “ Tail stock
‘ Workpiece
WATCH

Gear
NOwW

Spindle AE Sensor —— r@
Centering v
Iﬂ%l NolLInk Collector + AE Work piece spindle

—_—

Piece holder Groove
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1. 音頻防撞_內螺紋對刀_VM25TD_hydrophone.mp4

Balance
Systems

Acoustic emission vs noise

Electronic & Driver Circuits

< I

f=0-00kHz

T ——
MOTOR-SPINDLE
EMC
GROUNDING LOOP
SHIELDING - COUPLING
WIRING

Mechanical Transmission

SOl
=
)

f < 200 kHz and f(speed

PULLEY - BELT
GASKET

GEAR BOX
LOADER
UNBALANCE

Hydraulic Components

V 11213

1 _

f < 30 kHz

[

Surrounding Machine Vibrations

ro [l

GRINDING MACHINE

Cooling lubricant

> Lhl
2/

f < 100 kHz

Rapid Traverse

7 3
2
Z \E/ Z |

f<1-2MHz

f < 15 kHz
FLOOR
Ballbearing
%gﬂ I
f=0-300 kHz

LEGEND

L]

Signal Influence at
Measurement Location

1. Grinding Spindle
2. Workpiece Spindle

3. Tailstock

CERAMIC BEARING
STAINLESS STEEL BEARING
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How to identify the right AE signal ?

TIME DOMAIN

Amplitude
A What we record is
TOTAL NOISE
. EACH
- \ COMPONENT
\ kOF NOISE
T Ll

\ time
It is hard to identify
DESPERATE CRY
or

TOUCH GRINDING

Balance Systems

O frovenverecron s [0 @] B @)

EIEICIE]

FREQUENCY DOMAIN

The FFT changes
the point of view

GRINDING MACHINE

It is possible to

Amplitude identify and isolate

A CHILD CRY

or
TOUCH GRINDING

HOW ?

1
AW/

What we record is
EACH
COMPONENT OF
NOISE

Balance Systems

V1 <= AE1
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g?é?grgg How to identify the right AE signal ?

TIME DOMAIN FREQUENCY DOMAIN
A A
Amplitude Amplitude
1. Start with
WM Total Noise
2. Apply FFT
Function
3. Setup Digital
1 Amplitud Filters 4 Amplitude
Iituae mplitu
P pys——— (Band Pass) P n HIGH PASS
/ LOW PASS
. X
If a touch is now executed
the “sound” will be shown
in the screen giving us the
possibility to set filters to
select exactly that Band of l
frequencies. I
A time A frequency
Amplitude Amplitude
Now the limit flags will be triggered 4. Adiust th n
only when a sound that fells within the ’ JusG ©
filtered frequencies will be heard. amn
6. Setup the 5. Apply Inverse
Touch Limit FFT Function I
time' frequenVCy

Strictly confidential document — © 2023 - Balance Systems s.r.l. All Rights Reserved.



E%?Qrﬁg What is the a touch detector ?

FFT 38R 18E

-
) )

AE Ultrasonic Magnet/Screw
AE Single Point Screw
AE Axial
Spindle nose

(contact less)
AE Radial .

Spindle nose
(contact less)
AE Ring m Sensor Setup Based on Frequency Analysis

Spindle bod i- iai ilteri i i
(contact less) p y m Multi-Band Digital Filtering / Noise suppression
AE Remote Built-in spindle Balance Systems
(contact less) P L B

‘L Liy i ." i e I ! ! : T

Embedded in Balancer - . 8

Built-in spindle
(contact less)
AE Fluid sensor
(Hydrophone) Work area
Power sensor Spindle body

SRR I EEIEE R RINEEE
%EH§F§ < ]_ms
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g?é?gr%g Envelope function - What is ?
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BAR
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Gray. Learned Master shape shown in background
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Light Green. Borderline zone nearing lower limit
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RENHEEEBERESNIRETER Orange. zone over higher shape
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@ g?é?grgg Envelope function - Editing a MASTER shape

DRAW with mouse the
top curve
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bottom curve
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C:/Users/awu80/Desktop/桌面/BS ownCloud/Usync – Elvis/Video/5.Master editing 2.wmv

Balance
Systems

Envelope function — Case study: Grinding wheel shape control

AE Signal while the dressing cycle is in progress
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V1: 13,3| Peak: 175,1
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TOO HIGH TOO LOW
WATCH

u Envelope KO

CLOSE TO BE LOW
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Features & Benefits

Benefit from Balance Systems’ Touch Detector
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@ g?é?gf%g What is the a gauge?

- DHRESMUANIHNSHERESE  LEHERBRET  SXA5EHRITEFERENAEZHENA -
- ZEBRBEERIPAEERZES - K LBEEERFERARUUBRBENEEESMRRISHERIGE
- EMIEERPSASHILURMBRAZEMIENNEENR - AINIRT - ik - 1BE - WwEFE -

Plunge |
Roughing
Finishing

Dwell
End

PLC/NCU Unit

Grinding machine NCU
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VM25 System

VM25 EBEZERAR EZINEE R4

Control unit

%t VM25

= Digital I/O

= Profibus DP

= Profinet RT I/O

= Control Panel HMI
= PC Windows HMI
= Remote control

= Service package
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_~ g?é?grﬁg What is the a gauge?

The feed-back concept

VM25 Tl SUE BT ERE 2 REE . @B FReNcE
HASSS  EHTESHSE - BEHERE

SEENRFEZIEMIPEAE - VM25HE&EDLL
REEANENRBEETER - BEREESHREE
ERCNC - DURFHFBEERE -

EREENRME—FELLERZS  FA2EHN - tHFE
—EREFETEMSE - (FREHIBENBIRR -

« In-Process Feedback: BiEd&EE - SHEML

K , BEDPSE - W oI ERFETEMESE -
A\ MASTER « Post-Process Feedback: EHEEHIBIERAS -
Up to LIMIT 1: PLUNGE W — Mt A% 21 3 N — RIS EET R E (BN E O EK)
b to :
LIMIT 1: ROUGHINHG
o H LIMIT 2: FINISHING Size
PLC/NCU Unit 5 | LIMIT 3: DWELL

LIMIT 4: END CYCLE

Grinding machine NCU } ! VM25 System '

_________________________________________________________________________________________________
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Plunge —!

O signal to CNC/PLC

Roughing
4 Dimension Finishing
Dwell
End
Limit 3
Limit 2
Tt TTTTTT TS
Stop axis, Limit 1
Start dwell !
i
CASE x o
Limit 0
i
Plunge : Roughing Finishing b m e
> > ” time

CASE 1: Traverse time = 0
Stop axis,
Start dwell Limit 1
END CYCLE Limit 0
time
iteteteteteieietoiotuiotuiuiuiotuioiuiuiuiiiiiiiiiiiiiiiiiioiitiituituiotututetututututututututel
CASE 2: Traverse time # 0
Stop axis,
Start dwell Limit 1
Start traverse time
: END
éCYCLE Limit 0
Traverse time
et ieieiuieteieieieiateiviiniuieivioiuinioivivivinivivivioiuivioivivininioivioiiuioiviuiuiuioioiuiuiuiototvioiutote
CASE 3: Limit 1 not reached (after dwell timeout the Limit 1 is forced)
Stop axis
Start dwell Limit 1
: END CYCLE
Limit 0
Dwell timeout time
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g?é?grgg Gauge structure and function

Part Program & Formula

Kb Gy + Kc G4 + Kd G
Transducer name (Gage inputs)
Operator
: |

ransducer coefficient \ ") = close formula
i "+" = ADD another transducer (up to 4)

Finger ratio L e

D = Kq ( Ka Gz +

Usually set to 1.0, it is used to compensate the
i reading for particular application or to modify the
i in different part-program

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Dimension

Examples: TG200, Finger 70mm
DIAMETER or THICK FORMULA G2
D =1.614 (1.0 G2 + 1.0 G3) O [
63 —» «—
G2 G3
— ‘ FLAGGING FORMULA J G2
Lb+ 22 D=1.614 (1.0 G2) 1
Finger Length Lb Kq Kq = T ) )
[mrm]
56 1.368 G2 l G4
TAPER FORMULA
70 1614 e — s D=1.614(1.0G2 + 1.0 G3 — 1.0 G4 — 1.0 G5)
100 2.140 G3 T T G5
120 2.491 .
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@ E?é?é‘rﬁg Gauge structure and function

Flagging

B
Part position detection (Flagging). B [a & fil B2 i1 B 1R .
A-FZREEUERISHIG4REUEER - Ioj2EHEEZ8 @R
BRI E (W ENRELL) -
B-ZBZENVHAMNRESR - BloSASETHZ#MInEERNZE
BB (EBEL) - 4o
Taper correction.
HESHVHRETHBEEQMERSHNFETEERN - EVHRETE
BAEIR - AIBURRIWERAZR - ISR E R E/NEaEE - G2

<—
o
~

R ELAE - LREERAZEHENA -

—>
n)
(]

63
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Gauge structure and function

0L

Match grinding.
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Post-process.
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BEMHEEERS -
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D:/桌面有捷徑/08【產品應用照片 & 影片】/GA 連續、非連續、快速端測與寬度線上量測/PostGauge/U+Report.avi

Balance
Systems

Synchronized gauging

- FARAEERME:
. FEMF
- EfEE
o OBV E D T4
- BESAMRIE:
- BIRTEREEER
58 R~ P B AR 28
383z Im 1 O B8 22 (Profibus/Profinet)

WATCH
ERINRYT: AR ~ &/~ RS ~ EBERTS

NOw

n iR IMSE R
. Examples ]
zone 1 zone 1
index _\ [

I

£

v, a2

Proximity

zone 2
¥ index

—
®  HW trigger: Proximity

= Mechanical trigger: Dimension threshold
Di ion: M

= SW trigger: Parameter RPM " imenston: ax

m Zone defined by parameters = Zone: 360°

m Dimension: Continuos check in green area

m Dimension: Max
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=) Balance Round »
) Systems oundness analysis

. MIt/NI%EERE
. DRERAARETEODHIRETEREES Form ornge -70m i - 1:614.G2
% HMBEESETNRE - TOZRHTLE onsr
*BENEST  CEEERSENRES  B5
EABRBRESAEL RS -

Harmonic Source of possible cause

0 Correspond to the radius of the component

1 Represents eccentricity, i.e, instrument setup (centering)

2 Ovality of the work-piece or instrument setup (tilting)
3-5 Distortion caused by clamping or manufacturing forces
/,
° 1§ FE EE |E *fu' §: 6-20 Chatter caused by lack of rigidity of the machine tool
= 11/ Hk Vi \*ﬁ J/\/{ i—zlz 15/— 1@ H,Tq: 1}5 N\ F ‘i *BE = F Pawas) 20-100 Process effect, tool marks, etc.
A = ). o
® $;ll Tj- H:/ 73 A ’% ( FFB /L’\ 52 /H\. E 52 %) > 100 Material effects

- BHEAETRBBAZERIEHL -

- BEEEE: -

- BEELBE . oUEBAEERS  HAEILHG2
SERZEBENIHE  BRELRERZ -

External
Deviation Work-piece profile
(MAX)
Shape Analysis
Internal
Deviation
(MIN} f —
—tfl4———L — ' + RESIDUE
Average
dimension Tt

I
Rnd,,= Exty,, — Int,,,
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Balance
Systems

Absolute gauge TGA

TOP Gauge Absolute (TGA)

RHNNER R - Tpmes
BRYEN  EEHSRENIHE .
ESEEERY - RERABENE
RIHZERRT -

==
™

=k

\
7\

|
1
N

mTGA90

mTGA200
= TGA300
= TGA400
m TGA700

WATCH
NOwW

Digital 1/O

Profinet Profibus bmefeon >

R
-
Pt
—_—
g
) .
VM25 Ml
V25 Bus
o o @sd
S sdd
-1 15]
) 65d
s 3
al-| ] I [“—iﬁb‘ .nzs
Him="s LTI

VM25 Control Unit I

(see connection table 1)

VM25 Panel

Connection table 1

Connector G8 - 1/0
Type Phoenix 13 pin — MC 1,5/13-GF-3,5 THT
1 13

includedin SRERERERRERRERRR
9KITNGIXTGAO0O
PN | Type Name Activation () Description "ﬂf.ﬁgk’;s’;ﬂz:ﬁﬂg"
1 BUS high BUS high for absolute gauge White
2 BUS low BUS low for absolute gauge Blue
3 BUS ground BUS ground for absolute gauge Black
oo ) Shield
. . J 13 Power | PE Earth (YELLOW CRIP
:E.L S | TERMINAL)
e comestoname3) Connestion table 2
Female connector — Power supply
Type Binder 5 pin
9CVAGCANDIXXXO ¥y ?/0
O
o 4
Welding side view
PIN Type Name Activation (*) Description
3 Power | GND Ground
2 | Power [ +24vac +24 Vide power supply’
TOP GAUGE ABSOLUTE TGA90 TGA200 TGA300 TGA400 TGA700
MEASUREMENT RANGE [mm] 90 200 300 400 700
MEASURABLE @ MIN [mm] 4 10 10 50 200
TEA MEASURABLE @ MAX [mm] 120 250 450 550 1000
e REPEATABILITY 2¢ [pm] 1 1,5 2 2,5 4
WEIGHT [kg] 75 12 25 40 80
GAUGING SURFACES Continuous and Interrupted
OPERATING TEMPERATURE [°C] 0°.. 50°
WATERPROOFNESS (IEC 6059) P68
ELECTRIC SUPPLY [V-A] 24 Vdc +20% - 1A 1
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g?é?g r%g Case study
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Post-gauge D

WATCH
NOwW

Thickness
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BS&Robot Video/機內量測/應用-快速端測與回饋補償.mpg
BS&Robot Video/機內量測/06_應用-非連續面外徑量測.mp4
BS&Robot Video/改裝/01_13 Balance Systems VM25 - Surface gauge.mp4
BS&Robot Video/平磨/旋磨量測.mp4
C:/Users/awu80/Desktop/20230831_潭雅神_工業小講堂/Angus/旋磨量測_P64.mp4
C:/Users/awu80/Desktop/20230831_潭雅神_工業小講堂/Angus/ID gauge_P64.mp4

) Balance

OD Quick re-tooling & Anti-Crash

Centerless

WATCH
NOwW

| > Jcenteress I > | e

Multi-Gauge- Gear Pump
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@ Eig?grgg POST-GAUGE x AUTOMATION x SOFTWARE INTEGRATIONS
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BS&Robot Video/自動化/堆疊式料台+Robot.mp4
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@ Eig?grgg POST-GAUGE x AUTOMATION x SOFTWARE INTEGRATIONS
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../BS&Robot Video/萬能科大影片/2018 CTMS 台南自動化機械暨智慧製造展-只有BS測頭版.mp4
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../BS&Robot Video/機外量測/03_ROBOT→量測動作，錶頭看不到變化.mp4
../BS&Robot Video/自動化/11.自動化_內外圓磨床_迴轉式料台_關節手臂_VM25.mp4
../BS&Robot Video/自動化/鍊條式料台+Robot.mp4
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../BS&Robot Video/機外量測/雷射量測/8.自動化_雷射量測台.mp4
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C:/Users/awu80/Desktop/20230831_潭雅神_工業小講堂/Angus/零件自動組裝_P74.MOV
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C:/Users/awu80/Desktop/20230831_潭雅神_工業小講堂/Angus/13.自動化_銑床_固定式料架_關節手臂_P74.mp4
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Process control and monitoring systems for machine tools and
balancing machines for rotating components for over 50 years

Balance Systems S.r.l. (Italy)

Via Roberto Ruffilli, 8/10 - 20060
Pessano con Bornago (Milan) - Italy
Ph. +39 02 9504955

Fax +39 02 9504977
info@balancesystems.it

Thank you for your attention

Balance Systems GmbH (Germany)

Albert-Einstein-Strasse 2
70806 Kornwestheim - Germany
Ph. +49 7154 8160471

Kelterstrasse 3,
75236 Kampfelbach - Germany
Ph. +49 7231 426746

info@balancesystems.de

Balance Systems France

Zone d'Activités des Forboeuf
5 Rue des Freres Lumiére
95280 Jouy le Moutier, France
Ph. +33 1 34464972

Fax +33 1 34413130
info@balancesystems.fr

Balance Systems Corp (U.S.A.)

28003 Center Oaks Ct #107 Wixom, MI 48393
US.A.

Ph. +1 248 3083636

Fax +1 248 4935920
info@balancesystems.com

www.balancesystems.com


https://www.balancesystems.com/

