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Ultrasonic Spindle Module
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To meet the demand of processing hard and brittle material,
toughness material, and dead soft material

To provide the cutting line speed for the tool of micro machining
to increase high yield rate of processing

Can be used on the existing machine equipment for current
machine tool equipment manufacturers

To conform the processing needs between traditional milling and
ultrasonic
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Ultrasonic Spindle Module
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- The ultrasonic spindle module will provide high

electrical conductivity and high amplitude power.
The module can also increase tool life and electric

power. Non-contact transmission mode will improve

the tfransmission efficiency and enhance the
spindle speed to 24000 RPM. The unique patent
ultrasonic tool holder improve the vibration
performance and ensure that the electrical
effective and stable.

FERE R IR A
Non-contact
Transmission Mode

R

Patent Tool Holder

BRE A
Piezoelectric
materials

I IRE
Ultrasonic Vibration
Range & Frequency

23KHZ~33KHZ
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ULTRASONIC PRODUCT SPECIFICATION

- JJ#EAYT( . ER11 /ER16 /BT30/BT40 - Tool holder: ER11 / ER16 / BT30 / BT40

- EEIME 095 /@100 /2120 - Housing diameter : @95 / @100 / @120
 REFFFH IV EREA ~ TUIHM - Collection: Collect or jaw collect

- =4 Gl (ISO1940#7%6) - Balance grade: G1 (ISO1940)

- BEI¥IE - BTRSIo]E &R /) - Automatic frequency adjustment &

automatic tool change system

FEPREZ(R A2 20K~28K 3£1524K BRI = A2 23K~33K 3£1528K
Frequency 20K~28K Frequency 23K~33K
ElE2um~14um #EFLI01T Pefg2um~14um [l

Amplitude of vibration: 2um~14um Amplitude of vibration: 2um~14um
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ULTRASONIC VIBRATION ACTUATOR

- MRS INER0-5V)
o] B s EEREE(0-30w)

- RANEIEINZERI0W

. FHEEZR23KHZz-33KHz

- BRERBERES

. 5 AEEB2100-220V

- High power linear adjustment(0-5V)
- Adjustable segments(0-30w)

- Maximum operating power 30w

- Scanning frequency 23KHz-33KHz

- Monitor for frequency

- Input voltage 100-220V
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PROCESSING & APPLICATION : ZIRCONIA PROCESSING
7B HEE B

Tool : Diamond point
Se PR DR T 7 0 R L Smm
Processing Target : Spiral cutting, depth 1.3mm

. #3% Speed 487 EFeedrate A Front H 0 Back

1 8000RPM 300 mm
465 min
2 18000RPM 300 mm

48s min

1000ym
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ULTRASONIC PROCESSING : MANGANESE-ZINC FERRITE

4 i AR BX oo
Raw Blank Finished Product



HEREREINL . S6&E

ULTRASONIC PROCESSING : ZIRCONIA

MRl —SbEk
EE : 8mm

Material : Zirconia

Thickness : 8mm
face

FX
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ULTRASONIC PROCESSING : CERAMIC BACKPLANE
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TEST REPORT OF ULTRASONIC PROCESSING ON STAINLESS STEEL

1.

%

P <7 Purpose

T f2E0.5%x6x0.3mmi, e s 2 7 B (R * 0.5 mmiB e )E oo

To know the life of tool (0.5mm end mill cutter) and its working efficiency on 0.5 x
6 x 0.3mm slots.

= ;% Method

ARl AT BARFLARET 0 PR ATET B e

A. To process stainless steel by using new end mill cutter on traditional and
ultrasonic spindles.

B. 4% 1ehascit (75 = 2 BlE o
B.

Make two tests based on chart 1 parameters.
10
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TEST REPORT OF ULTRASONIC PROCESSING ON STAINLESS STEEL

% 1. iP|3& %% Chartl. Test Parameters

s E
AR A ## i# /Speed i % /Feed ’ o? lé;Aencqlount ‘e pERY | #F & /Frequency
Small Slot Processing (RPM) (mm/min) o Time (Hz)

At
Ultrasonic
i AT F A

Non-ultrasonic

10000 150 0.05 Iminl2s

g0y

3. %2 % Result
RIRSEFRARRTAZI e ™ » 6@ B7 %4 o
End mill cutter was broken while using non-ultrasonic spindle.

11



% 2. P38 % % Chart 2. Test Result

AR 1
(#x1E10%)

TEST 1
(Amplitude

10%)

Al 2
(#x1E30%)

TEST 2

(Amplitude
30%)

25 1~3001& Kt /] 5301~6007E < & ) E117%E ]
Pockets No. 1~300: Pockets No. 301~600: Pocket No 117:
Cutter unbroken Cutter unbroken Cutter broken

25 1~1501E K& /) 55151~3001& < & /) S5268FEE ]
Pockets No. 1~150: Pockets No. 151~300: Pocket No 268:

Cutter unbroken Cutter unbroken Cutter broken 12
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Real-Time Thermal Error
Measurement Module

Emise

2R MHIET BT S
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EmiFe

1.Build-in sensor

2.Correcting thermal expansion of the spindle in fime

3.Customized communication interface

4 Testing the abnormal of bearing to reduce the defeat
rate

20

185

lug of thermal
xpansion correction /y
SRR

230
35

)
43175

M3xPOSFR/_|7| 31

?10x3L
Gi/4

THRER




Al 22 IHEE SENSOR FUNCTION
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Main function: Real-Time Thermal Error Measurement of shaft in spindle

EEETNEE ¢ 2 e o) R ED B A5 A R4 4B (3= Bk R Ba ORI )
Optional function: Real-Time Axial Vibration Error Measurement of spindle(spindle status monitor)

EIR 24V A/DEIOMII 0 e R B 48 I 42 40
Power 24V A/D & IO Pin Real-Time Thermal Error Measurement Module

2K T HHIRED

Thermal Expansion Spindle Vibration

RS BN RS B O B R B P
i GES DN

Thermal expansion output from the
Real-Time Thermal Error Measurement
Module is compensated to the
machine.

Processing system analysis vibration
by external signal o monitor spindle
status.

A EE O
Network Port
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SPINTECH INTELLIGENT HIGH-SPEED SPINDLE FEEDBACK PROGRESS

F B {=R
Spindle detect

EREASETHE
Change spare
parts or process
compensation

i RIAE SR 1T B 45

Envelope original signals

B EIREN FTLER

Bearing vibration signals

HEE2H ERME

Normalization

Abnormal diagnosis

S8:IES
Sensor
Bl EH 2

Instant information

F15
Fast Fourier Transform Average

HhAECRHEE R R IRIRET &
Bearing characteristic frequency
and amplitude calculation
frequency

FHEME RIRBETE
Main frequency position and
amplitude calculation
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L REAL-TIME THERMAL ERROR
AR RANSRRAIIIRER AR MEASUREMENT MODULE SPEC.

- SRZEHEEE:+/-200pm - Z-axis measurement range:+/-200pum
- SRIEETE:0.1 pm . Measurement resolution:0.1 pm
- REE1% - Linearity:1%
- HURRE:200kHz . Sampling speed:200kHz
- 5A5:100Hz - Bandwidth:100Hz
- EHlEBAS . Controller Communication Method
» Ethernet > Ethernet
> RS232 > RS232
> A/D > A/D
> RZE/O > Rapid I/O

* BRARTE LFARIZERIZE * Apply to all controllers on the market
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IREY IR RN AEIRAE VIERAMIIR MEASURENE
- SZ#IRENFE:+/-100pum . Z-axis measurement range:+/-100um
- SREME0.1 pm - Measurement resolution:0.1 um
. HUA3&[E:200kHz - Sampling speed:200kHz
- #88:12kHz - Bandwidth:12kHz
- EflzsEa Il . Controller Communication Method
> Ethernet > Ethernet
> RS232 » RS232
> A/D > A/D
> RZFEI/O > RapidI/O
* EARTE AR L)L * Apply to all controllers on the market
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EmiFe

1.Built-in accelerometer, thermal displacement meter and
thermometer

2.Real-Time monitoring of spindle vibration and frequency
spectrum management to prevent cutting flutter

3.Thermal displacement monitoring for compensation and
management

4 .Real-Time monitoring of life time of tools and spindles
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POSITIONS OF ALL METERS
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Thermol

Displacement Meter
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Accelerometer
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Thermal
Displacement
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