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WELDING qgenerators

Can drive any kind of ultrasonic transducers: for cleaning, weldé@® v 2 OKSYA A GNE T 62y RAY 33X

. Automatic Frequency
Tuning

. Digital Amplitude Control

. Good Part/Bad Part
Output Signal

. Multiple Job Storage -
1000 W and up

.Weld quality monitoring is
available in time, energy
and distance

. Ultrasonics Load Meter
Scale

. Upper and Lower Weld
Quality Settings

. PLC I/O (Input/Output)
Ports

. Soft Start Overload
Protection Circuitry

. Load Regulation Circuitry

Power available in 400W, 1000W, 2000W and 3000W (higher power on demand)


http://www.mpi-ultrasonics.com/
http://www.mpi-ultrasonics.com/
mailto:mpi@bluewin.ch

ATTENTION:

Iltem

Power
Frequency
Amplitude

Interfaces

Protectedagainst

Connectors on the rear
panelof the generator

Mains:

Currentconsumption

Dimensiongmm)
Weight
Standards
Application

Data base system
WG1000 W
max. 1000 W

20 kHz 100kHz

constant and loadndependent amplitude at the
transducer
possible with: analog voltage, RS 485 interface

WG400 W
max. 400 W

WG-2000 W
max. 2000 W

. status LED's
. PL@nterfaces
. Remote support via RS485

. overload
. short circuit
. overtemperature

. line-connector

. RFconnector (HVBNC)

. interfaceconnector Canon 15
. RS485

216-240VAC 50+60Hz

dependenton themodd max 7A

250 x 210 x 270 x 250 x 435 x 380 x
80mm 135mm 100mm
4 kg 6 kg 10 kg
CEconformity

welding, bonding

A shielded control cable must always be used for the RS485-USB interface.

We can produce customized Ultrasonic Power

Supplies of any higher power on demand,
customized for specific loads.



Ultrasonic World Messaqge

1. our ultrasonic power supplies are compatible or easily modifiable to drive almost any
piezoelectric ultrasonic transducer presently used/known in High Power Ultrasonics
Industry, operating between 15 and 100 kHz (or wider) (of course, modifications in critical
and demanding cases should be made in our labs). The same generator can operate on
any frequency between 15 and 100 KHz (digital software settings, easy frequency selection
in any range, and easy frequency window selection in any range).

2. We have the largest and modifiable frequency-window controls (almost any frequency
interval, compared to 1 until 2 kHz from competition).

3. We can replace almost any industrial ultrasonic power supply that is presently available
from well known worldwide producers, including generators for metals welding, atomizing,
ultrasonic sieving, cutting etc. (of course, not immediately, but still after a very short time
after we get necessary information from a client).

4. our ultrasonic power supplies are using advantages of dynamic load power regulation
between series and parallel resonance (capturing even wider frequency intervals). We can
operate any piezoelectric, ultrasonic transducer in its resonant, fixed frequency regimes, in
any numerically selected operating frequency interval, and in many forced, arbitrary
frequency-modulated wideband regimes. Our generators are much better in many aspects
when compared to the well-known ultrasonic generators from others. Our generators can
be used on the same way as any other ultrasonic generator, and on many other unique
ways. All presently known industrial and manual control options are available (manual, LCD

front panel settings and control s, anal og,

producer (or user) of ultrasonic generators is doing).

5. we implement (safe operating) internal scanning procedure in order to select the optimal
operating regime and settings for certain ultrasonic transducer.

6. If ultrasonic tool/sonotrode/load is operating in a very large temperature range (from i
300°C until +1000°C), resonant frequency of such system could change for several kHz.
Our ultrasonic generators can make automatic frequency, amplitude and power tracking in
such situations.

. If a user would make mechanical corrections on a sonotrode (for instance cutting blade
sharpening), this will change resulting resonant frequency, but our generator can still track it
in a much wider frequency range compared to any other ultrasonic generator from
competitors.

PLCe



8. our Ultrasonic Power Supplies have smooth power and amplitude regulation. We are
applying limitation of maximal load power, maximal transducer amplitude and maximal
output voltage on piezoceramics. We are applying overheating, short-circuit, over-current
and over-voltage protections.

9. we can produce customized ultrasonic power supplies without power limitations (from
100 W until 100 kW, operating until 100 kHz or higher).

10. our standard line of Ultrasonic Power Supplies is operating on European main supply
voltage input, being tolerable to input voltages from 200 Vac until 240 Vac, 50/60 Hz. We
can easily produce the same Power supplies for other input voltages (115 Vac 50/60 Hz).
Internally, all of our standard Ultrasonic Power Supplies have stabilized, universal voltage
SMPS for control and logic modules operating from 95 to 265 Vac. We can also (optionally)
apply high power PFC input for customized Power Supplies.

11. we have the largest number of settings regarding operating parameters and
conditions controls, frequency modulations, forced and/or automatic resonance-regimes
driving, applicable for all presently known Industrial Ultrasonics Applications (such as
welding, cleaning, sonochemistry, materials processing, ultrasonically assisted metallurgy,
bonding, sieving, cutting, machining, atomizing, driving multi-frequency & wideband
transducers etc.). Nevertheless, it is good to know that the biggest challenge in operating
different ultrasonic loads (and transducers) is related to the fact that all electrical
adjustments and settings are completely related to properties of mechanical system we
would like to drive. The same transducer (with different mechanical loading) can produce
different output power at the same output voltage and frequency. In certain cases, it is
necessary that the first-time modifications and settings be made in our labs. Systematically
we are converging to design solutions for ultrasonic power supplies, which are close to
universal, but there will always be a space when client will need our assistance. Until
present, nobody is offering such options. In addition, we have internally adjustable
compensating, inductive and capacitive components, adjustable voltage outputs etc.

12. our Ultrasonic Power Supplies have all kind of modern industrial control options

(PLC, PC software control s, LabView, ModBus, U
customize and introduce any other control option. Our ultrasonic generators can be

controlled with:

-any kind of PLC

-analogue control signals from 0-10V

-amplitude variable and discrete signals

-on/off switching, error signals, etc

-or with RS485 based communications (we are giving the communication protocol).

13. once after optimal settings are made (on certain of our ultrasonic power supplies, and
for certain converter), there is almost no need to do anything more. Just use it on a usual



way as using any other modern ultrasonic generator, and control only basic parameters (like
timing, amplitude, energy etc.). There is no more need to use Lab View software controls.

14.Noneedf0rusingcomputeré Generators can operate wit

computers (like any other generator from competitors). Of course, when somebody is using
computer (to control our generators), this will be an excellent tool for learning, training, R&D,

factorysettingsé but not necessary. Any ot her con
presently wusing windows XP (or Windows 7, comp .
good mostly for internal factory operations bef

Literature (e-book):

http://bookstore.mpi - ultrasonics.com/index.php?main_page=product_info&cPath=48&products_id=165



http://bookstore.mpi-ultrasonics.com/index.php?main_page=product_info&cPath=48&products_id=165

Load current and load voltage, Start-up, rising times until getting regulated and stable amplitudes

'
Source

Type

Measured transient time intervals (presented here) are in the range of 2 ms, enabling very
fast welding and pulse repetitive regimes. Compare it with competition and you will see that
we are for an order of magnitude faster.




INTRODUCTION

Please read these operating instructions carefully and follow them before installing or
commissioning your product. Failure to observe these instructions can present a risk to
life.

Units may be operated by trained personnel only.
Failure to comply with this will result in a loss of warranty rights.

The device may only be operated and maintained by personnel who have read and
understood this operating manual and are familiar with the applicable legal regulations
for accident prevention and workplace safety.

ASSEMBLY

In addition, ambient temperatures of over 30°C should be avoided.

Choose a suitable location that will protect the device from moisture, water, excessive sunlight
and heat.

ATTENTION: A - Choose a location that wil|l prevent st
vapors from penetrating the device.

A Over a period of ti me, chemically cont
lead to the device being irreparably damaged.

Power supply
The ultrasonic generator draws its power (230 V / 50 / 60 Hz) via the connection cable.

MAINS
230 VAC

It has an internal main fuse (10 AF).

If you need to change the fuses, unscrew the top of the housing.



ATTENTION:

A For safety reasons, always disconnect the unit from the mains before changing
fuses.

Plug racks into earthed sockets only.

Always replace blown fuses with new fuses of the same type.

This should only be performed by qualified, skilled personnel.

Too oo T

Connections on the back of the generator

HF OUTPUT: Output of the HF voltage (possible to have different high voltage
f'.
connectors).
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Main Supply Input

ATTENTION:

A Use only cables specified by the manufacturer.

A Use only shielded transducer connection cables.

A Connect the shielding to the PE conductor on the generator side.
A Only use cables with sufficient cross-section.

A Minimum wires cross-section: 1.5 mm?.



Assignment of the 15-pole DSUB interface socket (RS485)

8 REMOTE 1
15 9
PIN No. on DSUB SOCKET
Signal name Description
Interface X1
1 +12 VOLT OUT 12 Volt for external use
2 POUT Output 07 10 Volt = Power output 01 100 %
3 P-EXT.-IN Input 07 10 Volt for power control
4 GND Shared reference point = Ground
5/9 HF-DA-ERROR Rel ay root ( DRar ead) fiicmR RDRE
6 HF-DA Rel ay oubpat AHF
7 ERROR Rel ay output AERRORO
8 A A signal of RS 485 interface
9/5 HF-DA-ERROR Rel ay root ( DRar eac) fiERRDORE
10 B B signal of RS 485 interface
11 <> Nominal Output for nominal value
12 FAN-ON Monitoring output = 12 Volt when the fan is running
13 FS-24V Remote control input (with 12 7 24 Volt)
14 FS-GND Remote control input (to GND)
15 GND Shared reference point = Ground

ATTENTION: A shielded control cable must always be used for the RS485 interface.

-RS485 industrial interface is available on pin 8, 10.

(We can give our Interface protocol to interested clients).

-Otherwise generator could be controlled with on/off 12 to 24 volts signal on pins 13, 14.

-Output power could be controlled by 0-10V on pins 3, 4.

-All these features make our WELDING generator very flexible for controls by PLC, HMI or SCADA
systems.

-Our new digital WELDING generator could be set at any operating frequency in the range 15 to 100 kHz
with accuracy of 0.03 Hz* (of course ultrasonic transducer and load should be able to operate in a
desirable frequency rangeeé).
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Interface Description (RS485)

1) Signal A+12 Volt Outo DSUB PIN 1

A voltage of 12 V is available at this output. This voltage can be loaded with max. 100 mA and
can,f or exampl e, be used to out-pAd andbbtafgErforoth

This voltage can also be used to -ZwiY@d.h on the ge
2) SigndTofdPO DSUB PIN 2

At this output a voltage proportional to the power output of between 0 and 10 V

(=09% 71 100 % power output) is available.

Reference point = AGNDO.

3) Si grEXT-l N® DSUB PIN 3

By connecting a voltage between 0 V and 10 V, the output of the generator can be set to operate
between 0% and 100 % of its nominal amplitude or power. To regulate the generator via an
external 0-10V signal it is also necessary to connect such signal between pin 3 and pin 4 (pin 4
is GND). To allow to such external DC signal to drive the generator it is important to set, via
LabView software, the fAmplitudeod value to "0", when the input analog signal starts to have
priority.

Reference point = AGNDO.

4) Signd®A ERRORO DSUB PIN 5/9

Shared infoutput for 't he i nt er DAI0 raelda yisERMRHORRO (t hese Pl Ns
internally).

5) Sign®AOAHF DSUB PIN 6

| f the ultrasonic generator has -D&e evio-GNvbdn&ihhed on
producing HF voltage (i.e. there is no malfunction), an internal floating relay contact is closed.
(between PIN 6 und PIN 5/9)

The Arooto of this relay contact | eads thriaugh to
the DSUB socket.

A voltage connected to Pin 5/9 can be switched through (max. 24 VDC / 100 mA).
Standard factory setting: Contact closed when the generator outputs HF voltage.

6) Signal AErroro DSUB PIN 7
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This is the output of an internal relay (root to PIN 5/9).

This relay reports generator malfunctions. This means that if the generator is switched on and,
for some reason, the power output does not correspond to the set level, this relay is activated.

Factory default settings: Closed in the event of a malfunction. It is possible to change the
polarityintheSet ti ngs menu under the heading |/ 0O Polarit

An external vol t afpAErcrommme c¢ &, t of AdHEur s e, al so be
(max. 24 VDC / 100 mA).

77 SignaONG&FAN DSUB PIN 12

At this output, there is a control voltage (12 Volt) for monitoring the fan function when the internal
fan is running.

8 Signah WBEBtO DSUB PIN 13

Switching on the generator (Ultrasound On) by connecting a voltage between 15 i 24 Volt
between PIN 13 and GND (PIN 4/15).

9)Signal {fGHRPO DSUB PIN 14
Switching on the generator (ultrasound ON) with a relay contact or switch by connecting
PIN 14 on the DSUB socket to GND (PIN 4 /15).

100 Signal Ai<> Nominal 0 DSUB PIN 11

Open Collector output: high signal if a window function is active and the generator is operated
outside the window set; low signal if a window function is active and the generator is operated
within the window set.

11) Signal AGNDO DSUB PIN 4, 15
The GND signal is available on multiple pins of the DSUB socket.

It is the common reference point for all input and output signals.

12) Relay WARNING DSUB PIN 16

This is the output of an internal relay (root to PIN 5/9).

This relay reports generator malfunctions. This means that if the generator is switched on and,
for some reason, the power output does not correspond to the set level, this relay is activated.

Factory default settings: Closed in the event of a malfunction:



-Overload

-Occurred Some of Welding limits
An external
(max. 24 VDC / 100 mA).

13) DSUB PIN 22,23,24,25

Selecting internal programs with different settings: In th is manual -

picture for 25 pin DSUB connector

v o | t aAeE rcroonrnoe cctaend,

taol sftoHFb e s wi

there is an additional

- which is applicable only for 1000W generator with

12

tched

selecting switches for

different transducers (for

welding clients using number

of

transducers), but the names and numbers of all other p ins are the same as described
above.
24V OLTr:l 21 -
POUTO— INey 3
_EXT_ING 3
G&b HF_DA_ERROR 5
HF_DA g
ERRORC E
AL 0
- 0
B~ HoMINAL 11
~ 12
FAN_OMN — 13
FS5_24V ~ 14
i :g CAMNOMN_25
G&b RELAY_WARNING O——7—]
18
19
20
AL 2
—T_ zZ
5w g:kg% 23
T DIN2(} gg
'_‘SWS - DIN1 1|
SW2
—
W
S5wi SwW2 SW3 SW4
OFF OFF OFF OFF TRANSDUCER O
ON OFF OFF OFF TRANSDUCER 1
OFF ON OFF OFF TRANSDUCER 2
oM OM OFF OFF TRANSDUCER 3
OFF OFF CON OFF TRANSDUCER 4
oM OFF OM OFF TRANSDUCER 5
OFF ON CON OFF TRANSDUCER 6
ON OM OM OFF TRANSDUCER 7
OFF OFF CFF ON TRANSDUCER 8
ON OFF OFF ON TRANSDUCER 9

t

h
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Important Comments:

High power Welding generators have the ability to store more than one weld setup

in memory so an operator can simply pick and recall a setup from

memory. Presently only 1000W welding generators have such options (16 sets of
different settings, for different converters - sonotrodes combinations can be
memorized and later selected from memory). Such settings can be selected with

the switching - PCB on the back - side connector (inside of the generator box). The
same back- side connector with switching - PCB can also be installed on 2000/3000 W
welding generators (on request), but still not on 400W, welding generators (not

enough space; - power board should be modified). If somebody is interested to

have such options on 2000/3000 welding generators, it is necessary to order

customized, new generator, where an additional switching - circuit PCB will be
installed (and this has certain price). We are not proposing to make such
modifications on older generators  that are sold without such option, and we are

not selling additional interface boards and connectors in order to make such

hardware updates (since this will be complicated for clients to implement).

Presently, clients having older 2/3 kW generators (with out selectable memory
options), can realize similar functionality (and much more complex and more

flexible programing) trough RS485 communications.

The current on the output 0 - 10V (pin 3/4) is 2mA.
The current on the input 0- 24V (pin 13/14) is 4mA.
To start the generator externally - Generatorstarts working whenconnect pinl to pin13 on the

DSUB connector, or apply external voltage between pin13(+) and pinl4{@ndiop the generator -
disconnect these pins. See the picture below :

START/STOP

The remote control input is toggle/toggiesee the picture below.

Start Stop
pulse pulse

generator
ON




Protocol for serial port communications for Welding generators
produced until the end of 2010

Data format 115200 baud 8 bit no parity 2 stop bits
RS485 100 ohm standard line
Request for parameter
%06f<crrequest for frequency
%06d<r>request for amplitude
%06s<cryequest for span
%06p<crxequest for phase
%06t<cr>request for time
%06k<crequest for peak power
%06e<crxequest for energy
%06r<crxequest for time limit plus
%060<crxequest for time limit minus
%06l<crrequestfor peak power plus
%06u<crxequest for peak power minus
%06v<crequest for energy limit plus
%06w<cr>request for energy limit minus
%06c<crxequest for output capacitor
%067?<cr¥equest for parameters
Answers
#02fxxxxx<cranswer for frequency scale 1Hz
#02dxxxxx<cranswer for amplitude scale 0.1%
#02sxxxxx<cranswer for span scale 1Hz
#02pxxxxx<cranswer for phase scale 5mV
#02txxxxx<cranswer for time scale 0.01s
#02kxxxxx<cranswer for peak power scale 1W
#02exxxxxcr>answer for energy scale 1Ws
#02rxxxxx<cranswer for time limit plus scale 0.01s
#02oxxxxx<cranswer for time limit minus scale 0.01s
#02Ixxxxx<cranswer for peak power limit plus scale 1W
#02uxxxxx<cranswer for peak power limit minus scale 1W
#02vxxxxx<cranswer for energy limit plus scale 1Ws
#02wxxxxx<cranswer for energy limit minus scale 1Ws
#02cxxxxx<cranswer for output capacitor scale 1nF
#02?aaapppfffffsvwvaaaeeeettttrrrr<cranswer for parameters
-aaa- amplitude scale 0.1%
-ppp - phase scale 5mV
-fffff - frequency scale 1Hz
-sstatus

0 - off

1-on

2 - overheat




3 - overcurent

5 - limit time

6 - limit peak power
7 - limit energy

8 - untested
9-overload

-vvv actuator value of internal regulator scale 0.1%
-aaapower scale 1W

-eeeelast weld energy scale 1Ws

-tttt last weld time scale 0.01s

-rrrr peak power scale 1W

Setings

#06fxxxxx<crset frequency scale 1Hz
#06dxxxxx<crset amplitude scale 0.1%
#06sxxxx<cr>set span scale 1Hz
#06pxxxxx<crset phase scale 5mV
#06txxxxx<crset time scale 0.01s
#06kxxxxx<crset peak power scale 1W
#06exxxxx<crset energy scale 1Ws
#06rxxxxx<crset time limit plus scale 0.01s
#060xxxxx<crset time limit minus scale 0.01s
#06Ixxxxx<crset peak power limit plus scale 1W
#06uxxxxx<crset peak power limit minus scale 1W
#06vxxxxx<crset energy limit plus scale 1Ws
#06wWxxxxx<crset energy limit minus scale 1Ws
#06cxXxxx<crset output cagcitor scale 1nF
Answer for settings

><CIr>

Remark-<cr>Aa ! {/ LL O2RS ¥2NJ W/ I NNRI 3S

Start generator
@06start<cr>
Answer for start
ok><cr>

Stop generator
@06stop<cr>

Answer for stop

ok><cr>

Write to eeprom memory
@06wr<cr>

Answer for write

ok><cr>

15
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Updated, Latest Protocol for serial port communications for new WELDING
generators, which are produced and sold starting from February 2011

Since latest ultrasonic power supplies (generators) have more complex and advanced software controls,
it was necessary to introdugeew command linesb{ue colortext in this documenj.

Data format 115200 baudB bit, no parity, 2 stop bits
RS485 100 ohrstandard line

Request for parameter
%06f<cr> request for frequency
%06d<cr> request for amplitude
%06s<cr> request for span
%06p<cr> request for phase
%06t<cr> request for time
%06k<cr> request for peak power
%06e<cr> request for energy
%06r<cr> request for time limit plus
%060<cr> request for time limit minus
%06I<cr> request for peak power plus
%06u<cr> request for peak power minus
%06v<cr> request for energy limit plus
%06w<cr> request for energy limit minus
%06c<cr> request for output capacitor
%06S<cr> request for scanning range
%06C<cr> request for current gain
%06M<cr> request for startup mode
%06H<cr> request for output choke *
%06T<cr> request for output voltage *
%067?<cr> request for parameters

Answers

#02fxxxxx<cr> answer for frequency scale 1Hz
#02dxxxxx<cr> answer for amplitude scale 0.1%
#02sxxxxx<cr> answer for span scale 1Hz
#02pxxxxx<cr> answer for phase scale 5mV
#02txxxxx<cr> answer for time scale 0.01s
#02kxxxxx<cr> answer for peak power scale 1W
#02exxxxx<cr> answer for energy scale 1Ws
#02rxxxxx<cr> answer for time limit plus scale 0.01s
#020xxxxx<cr> answer for time limit minus scale 0.01s
#02Ixxxxx<cr> answer for peak power limit plus scale 1W
#02uxxxxx<cr> answer for peak power limit minus scale 1W
#02vxxxxx<cr> answer for energy limit plus scale 1Ws
#02wxxxxx<cr> answer for energy limit minus scale 1Ws
#02cxxxxx<cr> answer for output capacitor scale 1nF
#02Sxxxxx<cr> answer for scanning range scale 1Hz



#02Cxxxxx<cr> answer for current gain scale 0.01%
#02Mxxxxx<cr> answer for startup mode 0-normal 1-scan on save start 2-scan every time 3-hot start
#02Hxxxxx<cr> answer for output choke 1 - 800uH 2-1000uH 3-1200uH *
#02Txxxxx<cr> answer for output voltage 1-low 2-midle 3-high *
#02?aaapppfffffsvvvaaaeeeettttrrrrnnhhm<cr> answer for parameters
-aaa - amplitude scale 0.1%
-ppp - phase scale 5mV
-fffff - frequency scale 1Hz
-s status

0 - off

1-on

2 - overheat

3 - overcurrent

5 - limit time

6 - limit peak power

7 - limit energy

8 - untested

9 - overload

-vvv actuator value of internal regulator scale 0.1%

-aaa power scale 1W

-eeee last weld energy scale 1Ws

-tttt last weld time scale 0.01s

-rrrr peak power scale 1W

-n load number (only 1000W generators)

-hhh transducer current in relative units

-m mode of operation 0 off state, 1 normal operation, 2 scanning

Settings
#06fxxxxx<cr> set frequency scale 1Hz

#06dxxxxx<cr> set amplitude scale 0.1%
#06sXXXXX<CI> set span scale 1Hz
#06pxxxxx<cr> set phase scale 5mV
#06txxxxx<cr> set time scale 0.01s
#06kxxxxx<cr> set peak power scale 1W
#06exxxxx<cr> set energy scale 1Ws
#06rxxxxx<cr> set time limit plus scale 0.01s
#060xxxxx<cr> set time limit minus scale 0.01s
#061xxxxx<cr> set peak power limit plus scale 1W
#06uxxxxx<cr> set peak power limit minus scale 1W
#06vxxxxx<cr> set energy limit plus scale 1Ws
#06WXXXXX<cr> set energy limit minus scale 1Ws
#06cxxxxx<cr> set output capacitor scale 1nF
%06SxxxxXx<cr> set scanning range scale 1Hz
%06Cxxxxx<cr> set current gain 0.01%
%06Mxxxxx<cr> set startup mode
%06HXxXxXxxx<cr> set output choke *

%06 TXXXXX<Cr> set output voltage *

17
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Advanced current level controls and settings (for generators made in 2011 and later):
Requests:
%06A<cr> request for Advanced HF current level
Answers:
#02Axxxxx<cr> answer for Advanced HF current level
Set values:
%06AxXxxxx<cr> set Advanced HF current level

* Only for welding generators 2000W and 3000W

Answer for settings
><cr>

Remark - <cr>i s ASCI|l code for O6Carriage returnd hex code 0x/

Start generator
@06start<cr>

Answer for start
ok><cr>

Stop generator
@06stop<cr>

Answer for stop
ok><cr>

Write to eeprom memory
@06wr<cr>

Answer for write
ok><cr>
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GENERATOR CONTROLS

Operator elements and display on the front panel

LED-on: Lights up
when the device is being
supplied with mains voltage
correcty and the power
switch is ON

LED-error:  Lights up in the event of an error

ON/OFF button: The generator is switching on and off by
pressing this button.

Menu - Encoder / Select: For setting and entering values




The LCD

Amplitude

Display shows the set value of output power and its
performance on "A" bar. From 0% to 100% of
nominal generator power. During initial testing of
new sonotrodes, set the amplitude to some low
value (example: 5% to 10%).

20

Start Frequency

Here encoder can be used to set the initial
operating frequency (which is little bit higher than f-
p). Here, the encoder can be used to adjust the
starting frequency. Start frequency f-start can be
changed/adjusted also during the generator
operation. The generator has an automatic
Afrequency t uifrdguency captorei d
range (see the explanation which follows). The
frequency capture range
parameter from O to 1 kHz (below the start
frequency, towards lower frequencies: f-capture = f-
start - Span). The operating resonant frequency of
ultrasonic system must be found in advance
(before operating the system full-power),
performing initial low power scan-testing with the
generator Lab View software. This frequency will
be found somewhere below the frequency where
scanned generator current is maximal, and where
the scanned phase function is smoothly rising from
its minimal value towards its maximum, when in the
same time, the frequency is going towards lower
frequencies). The frequency area which is covered
(by this type of regulation) depends on the device
type (it is impedance-characteristic dependent: f-
capture = f-start - Span).




Welding process will stop after given Time
interval (here 3.83 s). There are no_limits
for operating Power and delivered Energy
(because of zero settings).

fiWelding by limiting the Peak power on the
loado . Wel di ng proces
Peak power is reached. There are no limits
for total operating Time and delivered
Energy (because of zero settings).

21

fiWelding by limited amount of Energyo
which should be sent to a load. Welding
process will stop when given amount of
Energy is delivered to a load (here 1208
Ws). There are no limits for total operating
Time and operating Peak power (because
of zero settings).




Time plus (=) maximal allowed operating time
which can drive a load (here 7.52 s). If real
operating time would be for some reason
higher than Time plus, generator will produce
error message on the front panel of generator
box and on the software user interface.

22

Time minus (=) minimal allowed operating
time which can drive a load (here 2.08 s). If
real, actual load operating time would be for
some reason lower than Time minus,
generator will produce error message on the
front panel of generator box and on the
software user interface.

Peak power plus (=) maximal allowed Peak
power which can drive a load (here 193 W). If
real, actual load Peak power would be for
some reason higher than Peak power plus,
generator will produce error message on the
front panel of generator box and on the
software user interface.




Peak power minus (=) minimal allowed Peak
power which can drive a load (here 85 W). If
real, actual load Peak power would be for
some reason lower than Peak power minus,
generator will produce error message on the
front panel of generator box and on the
software user interface.

23

The numeric operating-power value is not shown on the LCD, but on the menu "Amplitude", it is possible
to see the selected value for amplitude (xxx %), and on the bottom of the same LCD it is the bar-graph
showing instantaneous amplitude, like on an analog indicator. The exact operating-power is visible on

generator LabView software, and it is also accessible through RS485 communication.

Energy plus (=) maximal allowed Energy
which can drive a load (here 1651 Ws). If real

load Energy would be for some reason higher
than Energy plus, generator will produce
error message on the front panel of generator
box and on the software user interface.

Energy minus (=) minimal allowed Energy
which can drive a load (here 866 Ws). If real
load Energy would be for some reason lower
than Energy minus, generator will produce
error message on the front panel of generator
box and on the software user interface.
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Memory

After turning the encoder, the display returns to the
start frequency, and all settings for all parameters
are stored in memory. Once a setting parameter
(for example Fstart) is changed manually, using the
front panel encoder (on LCD module), this can also
be stored in the internal generator memory by the
same LCD module: By selecting the "Memory
write" menu, and then it is necessary to turn the
encoder clockwise for one step; - The "Memory
write" menu will disappear, and we will see the
next menu "Fs" (meaning, memorizing is
executed). This way, new parameters are written
in the internal memory of generator.

Menu option "Address" which is located between
"Energy-" and "Memory" via front panel encoder
(LCD) is the address of the device in a network
working solution (RS485 network).
All devices, by default, are on the address i 6 i
(factory settings). This is the address where it is
initially placed the communication with generator
LabView software.

When a PC (trough communication cable and RS485 interface) is connected to the generator, PC
automatically starts regulating the generator with higher priority. When a PC is disconnected, it is

immediately possible to use regulations on the front panel of the generator.

After all initial settings are made (using a PC and supplied Lab View software), Ultrasonic Generator can
be activated, and it will start driving ultrasonic converter by pressing ON/OFF button (which is on the front
panel). Do not start the generator until all initial settings are verified and sett to safe (low power and low

risk) positions.

LCD symbols meaning: TA, TR, OF,V, J

All of these are not messages for the customer; only for service (factory) use.

When the encoder is in the regime J it is changing the values of the selected parameter.
Regime V is changing the parameter.

The default setting s are stored in memory 6. If we change the value of some of the
parameters, and store in memory 7, what is the procedure? We cannot make it if we follow
the instructions from the manual. € This is not an address in the memory, but it is an
address of the device  when generator is communicating with the computer through RS 485.

It is not possible to set anything in memory 7. Only the present (last) settings could be

saved in the memory. Attempt to do tis  will change the factory setting S.
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Frequency-capture range = Span:

This is the safe-operating, low-power frequency scanning of ultrasonic load (Ultrasonic converter +
booster + sonotrode + etc.), where the scanning display would visualize the phase difference versus
frequency between a load current and load voltage (red color curve), and input DC generator current
(white color curve). Such frequency scanning is realized using the Lab View software supplied with
ultrasonic generator). In order to make scanning, personal computer with installed Lab View software
should be connected to ultrasonic generator trough RS485 interface.

Initially (first safe-operating, low power frequency scanning) should be selected to cover only the expected
operating frequency range of ultrasonic system.

In here-described scanning, frequency is smoothly changing towards lower values, starting from f-start
and finalizing scanning at the frequency which is equal to f-start i Span. Span is the frequency interval
we select as a frequency-capture range (in Lab View Software).

For instance, if ultrasonic system consists of: 20 kHz ultrasonic converter + 20 kHz booster + 20 kHz
sonotrode (where not all of them are exactly tuned to operate on 20 kHz, or to have single operating
frequency of 20 kHz), we know that we should expect the resulting, central operating frequency of such
system to be somewhere close to 20 kHz, and consequently, we could select the scanning frequency
range to be between 20 and 21 kHz (meaning f-start = 21 kHz, and Span = 1 kHz). Of course, another
relevant example could be to select such frequency scanning between 19.5 kHz and 20.5 kHz (meaning:
f-start = 20.5 kHz, Span = 1 kHz). Later (during scanning), the Lab View software will search and find
real, average operating frequency somewhere inside of the area covered by scanning).

When/where generator input DC current (during such scanning) is reaching certain relative maximum (at
certain frequency), this is indicating that ultrasonic load is also consuming certain power, and/or increasing
its oscillating activity. This is the reason why we are taking such DC current maximum as the (upper)
reference point for frequency scanning. In reality, this is also related to impedance curve of ultrasonic
system under testing, since empirically we know that central operating frequency of a stable operating
regime of ultrasonic system (in WELDING regime, under wideband frequency sweeping) should be below
the frequency when the input DC current is reaching its maximum. This is also the reason to select an
initial f-start just below the frequency where DC current is reaching maximum, and where the phase-
difference function has its minimum (with a tendency to grow towards lower frequencies).

In the next step (next safe-operating frequency scanning) we should select new (shorter) value for Span to
cover only the closest part of the phase-curve (red color), which is showing the part of phase-difference
curve starting from certain minimal value until its first maximal value (below the frequency where input, DC
generator current is maximal). New f-start will be again at the point where the phase curve is minimal.

This way, we will visualize mentioned part of the phase difference curve on a larger display, and we will be
able to estimate the frequency which is in the middle of that frequency interval, and which is approximately
equal: f-start i 0.5(Span). Later, real WELDING operating frequency regime (under automatic regulation
found by internally implemented hardware and software) will find its average or central operating
frequency (inside of the new Span interval) and we will be able to perform/set large frequency sweeping
around that frequency (in both directions). One of examples showing such experimental frequency Span
determination of the most promising WELDING operating zone will be presented later.
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M PI WELDING Generators Software

This is National Instruments, Lab View based operating software for controlling and
setting our ultrasonic generators. In order to operate such software from a personal
computer, it is necessary to install Lab View Run-Time and NI serial ports drivers (before
using our ultrasonic generators software). NI software can be downloaded from the web
links listed below:

Lab View Run-Time Engine 2009 SP1 - Windows 2000/7/7 64 bit/XP/Server
2008 R2 (64-bit)/Vista/Vista x64/Server 2003 R2 (32-bit) - (32-bit Standard RTE)
http://joule.ni.com/nidu/cds/view/p/id/1600/lang/en

Standard download. Find if there is more recent version.

Additional install driver for serial ports:

NI-VISA Run-Time Engine 4.6.2 - Windows 2000/7/7 64 bit/XP/Server 2008 x64/Vista/Vista
x64/Server 2003

http://joule.ni.com/nidu/cds/view/p/id/1606/lang/en

Find if there is more recent version.

The generator is communicating with Lab View software trough USB to RS485 adapter. Install the
latest driver from here: http://www.ftdichip.com/FTDrivers.htm)

Necessary software for our ultrasonic generators is also here:
http://www.mastersonics.com/documents/mmm_basics/mmm_power_supplies/AMMM/

and here:
http://www.mastersonics.com/documents/mmm_basics/mmm_power supplies’/AMMM/ALL-welding-generators/

Our ultrasonic generators can operate autonomously (without computer or anything else

attached to the generator). It is not necessary to use personal computer and Lab View software.

Software is useful and necessary only for first time settings, factory settings, service and
maintenance reasons, when ultrasonic load or converter/sonotrode/booster is changed, or in

case of problems. Software is also useful as the diagnostic, testing and educational tool to

explore different potentially well-operating oscillating modes. If ultrasonic generator is sold to
somebody together with wultrasonic transducer/ boo
settings are already made before delivery, and client can operate such ultrasonic system without

connecting it to a computer.

Our older Lab View 8.5 based softwdwoe controlling ultrasonic generators is here:
labview8_5 -software

http://www.mastersonics.com/documents/mmm_basics/mmm_power_supplies/AMMM/labview8 5-software/

(http://www.mastersonics.com/documents/mmm basics/mmm power supplies/AMMMY/)



http://joule.ni.com/nidu/cds/view/p/id/1600/lang/en
http://joule.ni.com/nidu/cds/view/p/id/1606/lang/en
http://www.ftdichip.com/FTDrivers.htm
http://www.mastersonics.com/documents/mmm_basics/mmm_power_supplies/AMMM/
http://www.mastersonics.com/documents/mmm_basics/mmm_power_supplies/AMMM/ALL-welding-generators/
http://www.mastersonics.com/documents/mmm_basics/mmm_power_supplies/AMMM/labview8_5-software
http://www.mastersonics.com/documents/mmm_basics/mmm_power_supplies/AMMM/labview8_5-software/
http://www.mastersonics.com/documents/mmm_basics/mmm_power_supplies/AMMM/
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To be able to use our Lab View based software fOT operatinq generators

Droduced and sold in 2011 until 2013, please follow the following
initial steps:

Go here and download all necessary software files (MS Windows XP/7, 32/64 bits):

http://www.mastersonics.com/documents/mmm_basics/mmm_power supplies/AMMM/ALL-
welding-generators/welding scan+current-limit-20 11 2012/

Comment: Create WELDING (directory) box on a PC that will be used to control your
WELDING generator. Place inside of the WELDING box the following files:
http://www.mastersonics.com/documents/mmm_basics/mmm_power supplies/AMMM/ALL-
welding-generators/welding scan+current-limit-20 11 2012/

controls and requlation s of welding generators - latest.pdf
@ Welding_scan.exe

[# Welding_scan.ini

[P scan weldind.vi

@ Welding_scan.aliases

Always download (from Internet) and install:

-Latest NI Visa drivers - drivers for all PC ports. (http://www.ni.com/download/ni-visa-
5.4/4230/en/)

-Latest FTDI - USB to RS485 converter drivers

-Proper NI Runtime for windows



http://www.mastersonics.com/documents/mmm_basics/mmm_power_supplies/AMMM/ALL-welding-generators/welding_scan+current-limit-20_11_2012/
http://www.mastersonics.com/documents/mmm_basics/mmm_power_supplies/AMMM/ALL-welding-generators/welding_scan+current-limit-20_11_2012/
http://www.mastersonics.com/documents/mmm_basics/mmm_power_supplies/AMMM/ALL-welding-generators/welding_scan+current-limit-20_11_2012/
http://www.mastersonics.com/documents/mmm_basics/mmm_power_supplies/AMMM/ALL-welding-generators/welding_scan+current-limit-20_11_2012/
http://mastersonics.com/documents/mmm_basics/mmm_power_supplies/AMMM/ALL-welding-generators/welding_scan/controls%20and%20regulations%20of%20welding%20generators-latest.pdf
http://mastersonics.com/documents/mmm_basics/mmm_power_supplies/AMMM/ALL-welding-generators/welding_scan+current-limit-20_11_2012/Welding_scan.exe
http://mastersonics.com/documents/mmm_basics/mmm_power_supplies/AMMM/ALL-welding-generators/welding_scan+current-limit-20_11_2012/Welding_scan.ini
http://mastersonics.com/documents/mmm_basics/mmm_power_supplies/AMMM/ALL-welding-generators/welding_scan+current-limit-20_11_2012/Scan%20weldind.vi
http://mastersonics.com/documents/mmm_basics/mmm_power_supplies/AMMM/ALL-welding-generators/welding_scan+current-limit-20_11_2012/Welding_scan.aliases
http://www.ni.com/download/ni-visa-5.4/4230/en/
http://www.ni.com/download/ni-visa-5.4/4230/en/

Latest versions of generators (starting from October 2013)

have two selectable operating regimes such as: Weldin
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See more about Sonicator operating regime at the end of this manual.

Both Welding and

Sonicator operating regime cannot be activated in the same time (when one is active, the other

is passive).

To be able to use our Lab View based software f or

AWel di

ng+Soni

catoro

please follow the following initial steps:

Install NI Runtime for Windows, version 2012-2014

Go here and download all necessary software files (MS Windows XP/7, 32/64 bits):

http://www.mastersonics.com/documents/mmm_basics/mmm_power supplies/AMMM/ALL-

welding-generators/Welding+Sonicator/Sonicator%20weldind 04022015/

Comment Create WELDINGonicatodirectory) box on a PC that will be used to control your
WELDIK generator. Place inside of the WELDING box the following files:

controls and requlations of welding generators

- latest.pdf

@ Sonicator welding.vi

@ soniweldicator.aliases

@ soniweldicator.exe

@ soniweldicator.ini

Always download (from Internet) and install:

38 bytes
1.3 Mb
297 bytes

04 Feb 2015
04 Feb 2015
04 Feb 2015

-Latest NI Visa drivers - drivers for all PC ports. (http://www.ni.com/download/ni-visa-

5.4/4230/en/)

-Latest FTDI - USB to RS485 converter drivers

-Proper NI Runtime for windows



http://www.mastersonics.com/documents/mmm_basics/mmm_power_supplies/AMMM/ALL-welding-generators/Welding+Sonicator/Sonicator%20weldind_04022015/
http://www.mastersonics.com/documents/mmm_basics/mmm_power_supplies/AMMM/ALL-welding-generators/Welding+Sonicator/Sonicator%20weldind_04022015/
http://mastersonics.com/documents/mmm_basics/mmm_power_supplies/AMMM/ALL-welding-generators/welding_scan/controls%20and%20regulations%20of%20welding%20generators-latest.pdf
http://mastersonics.com/documents/mmm_basics/mmm_power_supplies/AMMM/ALL-welding-generators/Welding+Sonicator/Sonicator%20weldind_29102013/Sonicator%20welding.vi
http://mastersonics.com/documents/mmm_basics/mmm_power_supplies/AMMM/ALL-welding-generators/Welding+Sonicator/Sonicator%20weldind_04022015/soniweldicator.aliases
http://mastersonics.com/documents/mmm_basics/mmm_power_supplies/AMMM/ALL-welding-generators/Welding+Sonicator/Sonicator%20weldind_04022015/soniweldicator.exe
http://mastersonics.com/documents/mmm_basics/mmm_power_supplies/AMMM/ALL-welding-generators/Welding+Sonicator/Sonicator%20weldind_04022015/soniweldicator.ini
http://www.ni.com/download/ni-visa-5.4/4230/en/
http://www.ni.com/download/ni-visa-5.4/4230/en/
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1. Connect ultrasonic generator to a PC using the RS485-USB adapter (supplied with
the WELDING generator; -see the picture below). Switch ON the main switch of your
WELDING ultrasonic generator (This is only a main supply power input; -for instance
230 Vac, 50/60 Hz. Ultrasonic output power is still not activated). PC will not connect
to ultrasonic generator if generator is not powered by main supply input.

2. Activate RS485-USB connection line between your WELDING generator and your
PC:

(oL} EII[NN1 8]

L fen IR e,
* 1 L2
."‘ i@coms = %o,

¢ Rescan
: A

...............................

In the lower left corner of the software mterface (First TAB) it is necessary to select a
free/available COM port and press Rescan - this will activate the connection between
the generator and a [Rehpectionad wihlel gsteaernt |balmipn kii n
green light is always a sign, that there is established communlcatlon between generator

and PC).

.

[ I_IZI.III% ‘ ‘ ’manual J

. Untested power

. Owercurrent

.Overheat D-.“ \

0 Owerload a

. Owvervoltage 163 W
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For better checking (regarding COM port selection) go to Control Panel (MS Windows XP) to
verify which COM port is assigned to USB-RS485 adapter (see the picture below).

£ Device Manager

B

File  Action Wiew Help

m & @2m A

AMPI-BE790SEZ1 35E
Iy Computer
g Disk drives
Q Cisplay adapters
b DVDJCD-ROM drives
=) Floppry disk contrallers
+- i, Floppy disk drives
+-[48 Human Interface Devices
+-i=% IDE ATAJATAPI controllers
+|-4&g IFEE 1394 Bus host contrallers
+-=8 Imaging devices
+- 2 Keyboards
+- "y Mice and other pointing devices
+- ® Monitors
+- B8 Metwork adapters
+ @ Other devices
= 4 Ports (COM & LPT)
(;yi Brather MFC-7820M LISE Remake Setup Pork (COM3)
(;yi Cammunications Port (COM1)
& USB Serial Port (COM4)
+ ﬂ Processors
+- &5 SBPZ IEEE 1394 Devices
+ @% 51 and RAID controllers
+-%), sound, video and game controllers
+|-agm Storage volumes

+- i System devices |
+ Universal Serial Bus controllers

Jim)

- -

When a PC (trough communication cable and RS485 interface) is connected to the generator,
PC automatically starts regulating the generator with higher priority. When a PC is
disconnected, it is immediately possible to use regulations on the front panel of the generator
(LCD + rotary encoder + small ON-OFF = start-stop button). Of course, WELDING generators
can also be externally controlled using a PLC, or analog controls.

For safety reasons, when ultrasonic system is started first time, when (any or all of): ultrasonic

|l oad (transducer, booster, sonotrode éAmplituae e

value to certain low value (for instance on 10%). Then start low power testing and scanning in
order to find the best operating frequency interval.

unkn



31

-After activating older fiwelding_scan.exe /0 or newer fisoniweldicator.exe 0 software you will
see the following LabVIEW user interface for controlling WELDING generators (which has 3
software settings TABS):

-
Fichier E:_ﬁﬁnn Exécution Qutils  Fenétre  Aide

LI

sel ect 400 Wo“i‘m"“v'g‘ff have welding 400W generator

Select"'ﬁJ.‘O"OO“"'\'/\/(‘J;."r"f vyou have welding 1000W generat

Select’ r1 20 O I@avéMmlqufZOO@W generator

Sel ec't n3‘000 WO if vou have welding 3000W generat

‘

“

Select’ 3000 W mo if you have welding 3000W gener

Literature (e-book):

http://bookstore.mpi - ultrasonics.com/index.php?main_page=product info&cPath=48&products_id=165



http://mastersonics.com/documents/mmm_basics/mmm_power_supplies/AMMM/ALL-welding-generators/welding_scan+current-limit-20_11_2012/Welding_scan.exe
http://mastersonics.com/documents/mmm_basics/mmm_power_supplies/AMMM/ALL-welding-generators/Welding+Sonicator/Sonicator%20weldind_29102013/soniweldicator.exe
http://bookstore.mpi-ultrasonics.com/index.php?main_page=product_info&cPath=48&products_id=165
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How to change numerical and other setting values for operating
frequency and scanning ranges

If we cannot select automatically (by default) proper frequency Range, proper Start frequency,
proper Span value and proper scanning range, there is a simple way to do it manually and
numerically by direct writing of new, desired values into proper windows.

For instance, if operating frequency Range should be something else, compared to what we see
on the Range window, we can simply click (with a mouse) over the area where frequency
interval numbers should appear and type/write on the same way (same format) new frequency
interval, like on the picture below:

Range
. ko Auko range
MIMN Frequency M Frequency M span ‘x
"‘J manual :-j:l 31 kHz :',:I 36 kHz :-le_ kHz

If we would like to change Start frequency and Span (because by default we do not see
desired numbers there), we will again simply click over the last existing numerical position and
type new numbers there, like on the pictures below. Old number/s can be simply (manually, by
typing) be replaced by new numbers.

Skart Frequency R

0.5-

0.0- ] ] 1 ]
31.4 31.6 31.8 32.0 32.2
Frequency kHz

This way we will be able to modify settings and scanning values in order to get most appropriate
intervals for specific ultrasonic loads. Of course, certain logic should be respected, since we
should not select new numerical values to be outside of the operating limits of WELDING
generators.
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OPERATING MODES OF WELDING ULTRASONIC GENERATORS

A) WELDING generators can operate in the CONTINUOUS TEST MODE (for scanning,
testing and first time settings).

B) WELDING by given Time: Welding by limiting only a welding time. Welding process will
stop after given Time interval. There are no limits for operating Power and delivered
Energy.

C) WELDING by Peak power: Welding by limiting the Peak power on the load. Welding
process will stop when Peak power is reached. There are no limits for total operating
Time and delivered Energy.

D) WELDING by Enerqgy: Welding by limited amount of Energy which should be sent to a
load. Welding process will stop when given amount of Energy is delivered to a load.
There are no limits for total operating Time and operating Peak power.

Important comments:

Pr ogr amnildihgeby fMeightdo i s stil | not applied is

"Welding by Height", it will be necessary to use certain controller, which drives the step motor
and switches ultrasonic generator ON and OFF, and conveniently update the software. This
gener at or presently reacts only as a ASLAVEO

Our LabView software is only the test and adjusting software, which cannot operate like data
logger software: it cannot collect data about the welding process and save them. It only shows
the momentary, temporary/immediate values of the running parameters. Presently we are
offering only free LabView source software, and for additional functions, it is necessary to create
new, updated software. Since client has the source software, new functions can easily be
realized on number of ways.

If the greenlamp " Connectiono in the gener at o r thdreaidnd
active connection between ultrasonic generator and PC (no software settings and regulations
can be made). In such case, check the software installation (and reinstall if necessary), check
the RS485-USB adapter (maybe connectors are not in place), check the ports and wires. Follow
manual and first connect the generator to your PC and to proper LabView software (applicable
for your generator), and later you can change settings, and see actual operating parameters.

For realizing remote control, generator has input START/STOP on the pinl13.  For controlling
start/stop it is possible to apply an external free (independent) voltage potential, connected
between pinl and pinl3, or to apply external voltage from 12Vdc to 24Vdc between pinl3(+)
and pinl14(-). When we apply (+) voltage on the pinl13, generator is ON, other option is OFF.

devi

e w

C €

S 0
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PARAMETERS & BASIC SETTINGS

Principal software user-interface for controlling WELDING generators: First TAB

3 control_panel v2.vi =2
File Edit View Project Operate Tools Window Help —

Ll
parameters | l scaaning '

N P“@Pmpnnnll--ll--Il......... “‘l.‘

* “ nl ) ‘w
1 -'gl.ﬁé L4 L2 - 20
Sﬁilsl s ..'l.'ﬂ""lIS'"- 2 :
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. oy H
¥ f

""'“"‘3§""'§5““"3’5"m.435248 |,I-|z .................... :rﬂo et
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\-mﬁ i 0'792
{x 06n nB.5 u uhnnkd w dninrmg* 15 o

L]
- ]
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P R e T L) . go

0P =g e wy = w30m = g = 0% * B0 * "™ 104 1000 1500 2000° 2500 3000 7%, ,ys

. Yeui®

phase freqyfency T ']/ o a0 ., |=
ann
lo‘oov ’35‘91ng2 ]o . auto e “‘.‘.I 34-36 kHz e, Auto range
amplitude & MiNfrequency  MAX frequency MAXspan . “
-
l0.0% ’.’31‘9% O manual .\: 31 kHz ! WZ a &ﬁ

"l-.-.-.---l-

Numerical:*manually edi
operatir;gyaﬁns of LDING generators.

Power Selecter” Should be selected in relation to applied standard generator.
Read i"Write options: After all settings are properly and optimally made, we can save the file with such
settings using Write button (like saving any PC file). Later, we can simply invite/Read one of suc¢h files

(for a specific load) and WELDING generator will start operating as previously memorized. Blue' Write

button is for internal memory saving inside of the generator (should be applied after scanning and any
change of settings).
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Generators produced in 2012 and later have an additional software option (on the second

LabView software TAB) to | i mi tAdtamced careentvimitirtg@.r curr
How to use such load current limit will be explained later.

G

ier Edition Exécution Outils Fenétre Aide

u»g
0 0 Wweldinf 4004 genehatov e /

elect 1000 Wo if yvou have welding 1000 enerator
Select #2000 Wo if you have welding 2000W gg¢nerator
Select 3000 Wo if you have welding 3000 generator (made bef
Sel ec 000 W mo if vou ha dewfee 202D 0OO0OW generator

Literature (ebook):
http://bookstore.mpi

- ultrasonics.com/index.php?main_page=product_info&cPath=48&products_id=165



http://bookstore.mpi-ultrasonics.com/index.php?main_page=product_info&cPath=48&products_id=165
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Qutput capacitor selection (third TAB)

Software selectable Qutput capacnor =C is related to the output ultrasonic load

circuit, and it is optimizing transducer |mpedance matching with the ultrasonic generator. When
capacitance is selected properly, uItrasonl,c load will produce maximal output power on certain
resonant frequency of connected ultrasonic: transducer (see the picture below) Select also

compensating

19-21 kHz kd

¢ o o | Lo

By default, automatically, we have 1 kHz wide Max Sﬁan but manually we can select and type
another value.

For simplified logical understanding (of such resonant matching), we can imagine that what we
connect to the secondary side of the output ferrite transformer is a simple, serial L-C (inductance +
certain capacitance) circuit. Ultrasonic converter is connected in parallel to the capacitance of
mentioned serial L-C circuit.

Inside of the generator, series compensating inductance is fixed (and has two values
internally selectable by jumpers): usually it is 1 mH for most of high power transducers
operating around 20 kHz, and 0.5 mH in cases of higher frequency transducers (operating
around 40 kHz and higher).
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In order to adjust the load impedance to operate optimally on certain operating frequency f,_ ciucer -

we will effectively increase capacitance of the transducer by adding different, compensating parallel
capacitances C = Qutput capacitor, this way creating necessary equivalent capacitance

Ceq. Internally, Welding generator has 8 values of selectable combinations of Ccompensating (in steps

of 5 nF, such as: 5, 10, 15, 20, 25, 30, 35, 40 nF). Maximal capacitance of 40 nF can be connected
in parallel to certain ultrasonic transducer. Inside of the generator (by default), there is always 5 nF
capacitance, installed in parallel connection to an output transducer (which cannot be changed or
disconnected by LabVIEW software). Only maximum of 35 nF can be added parallel to a transducer
by LabVIEW software. This will create the total added capacitance that will go until max. 40 nF (non
counting capacitance of the transducer). When we set by LabVIEW software the value of 40 nF, this
will show that 40 nF is added in parallel to ultrasonic transducer (5 nF which are always there, and 35
nF which are added by software).

compensating

Mathematical formula for calculating necessary parallel capacitance (which should be added to
transducer) is:

éf _ 1 1 ( iz] a
T 'ransducer ~ 1
: 2piC,, 2 glc, P e B 1 |
i 1 chompensating - c:eq - Ctransducer a2 £2 G’transducer I
| L= Lcompensating AmH :]EO3H (Or 05mH) [N I 4p Lfvansducer \
I 1 vl 1000 :
| — — [ = Ny I
;Ceq - Ctransducer Ecompensating m( )[F=] % 'I‘Ccompensating - 41:)21:5’:“‘Sducer transducer J
T Ceompensating (=) €Xternallyadded capacitance g,
Example:
é.rtransd cer =20000Hz 0 e — Am) - 9 — 1 [
T ! =g T T,Ceq =20 W C-';;arallel Z_szz— 60RF i
:l\Ctransducer = 20nF :20 10) F 'l\J Y:'\ p transducer
| - | —
|' L=1ImH A0 3H y i C:Icompensating - Ceq -Ctransducer ('60 29) nF 40nF \

We can measure C . (inside of WELDING generator, on its output; -parallel to a connected
transducer) and compare it with calculated value for C_,  in order to be sure that proper

equivalent capacitance is reached (or to be sure that proper parallel capacitance C, . csaing IS

connected to the transducer). Parallel capacitance C (until 40 nF) is software

compensating

selectable in AMMM generators (with LabVIEW software Welding_scan.exe ). Parallel
capacitance can also be added in some other values, manually, by soldering specific capacitors

(inside of the generator; -only for experts). Every time when we (manually) change C,. csating=

Output capacitor by LabVIEW software, we need to stop the generator, since Output
capacitor will not be automatically changed in real time when ultrasonic converter is powered by



http://mastersonics.com/documents/mmm_basics/mmm_power_supplies/AMMM/ALL-welding-generators/welding_scan+current-limit-20_11_2012/Welding_scan.exe
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ultrasonic frequency, high voltage signal. When we stop the generator, software selected output
capacitor command will activate internal relays and apply selected capacitor, and after that we
can start the generator (in other words, compensating capacitor can be changed only when
ultrasonic transducer is not operating; -generator is not producing high voltage output).

Calculated value of C, ..c.ing Presents only an approximated and maximal target value of

capacitance that can be added in parallel to ultrasonic transducer (that we know how far we can
go). In reality, when we make such capacitive impedance matching, we should start (testing
ultrasonic transducer when operating in real loading conditions) from minimal value of
C (which is 5 nF). Then, we should gradually increase it until calculated value, or

better to say until the other, lower value (which could be below calculated C

compensating

), until we

compensating
get optimal operating conditions on ultrasonic load. Optimal operating conditions are related to:
reaching maximal load power on ultrasonic transducer, reaching maximal and safe operating
voltage on piezoceramics, while still keeping automatic amplitude control and automatic or
regulated frequency tracking.

In order to get sufficiently high and still safe operating conditions on ultrasonic load it is
recommendable to start with minimal output voltage value on the secondary side of the
output ferrite transformer (by connecting proper jumper which corresponds to minimal
output voltage). If maximal ultrasonic loading power is still not high enough, we will
increase output voltage on the ferrite transformer (by selecting the next value), and this
will automatically increase maximal voltage on ultrasonic transducer. We need to be
careful that voltage on piezoceramics has its safe limits, and that we need to operate
below maximal acceptable voltage (which is usually until 200 V-rms per every millimeter
of piezoceramics thickness).

When performing low power scanning (using our LabView software), in order to find or
estimate optimal frequency range of certain transducer, compensating capacitance
should be set on minimum (= 5 nF). Later, in high power regime, it should be again
adjusted to its optimal value (increased).
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WARNING (only for experienced and experts)

In cases of new ultrasonic transducers resonant matching (first time testing and tuning) it is
important to be very careful with the output voltage on ultrasonic transducer. 100% amplitude (in
the software settings) is equal to maximal safe operating and acceptable voltage over the
transducer (measured directly on piezoceramics). The RMS voltage should be measured
directly on the transducer during all impedance matching and manipulations with output voltages
on the output ferrite transformer. Output ferrite transformer has 3, jumper-selectable voltage
outputs in order to be able to adjust maximal safe operating voltage. Special high-voltage/high-
frequency, wideband RMS voltmeter should be applied when measuring voltage on the
transducer (also oscilloscope with differential, isolated channel inputs for high voltage
applications).

If transducer has piezoceramics which are 5 mm thick (each of them), maximal RMS voltage on
such transducer can be 1000 V (= 1000 x 1.41 V - peak. If transducer has piezoceramics which
are only 1 mm thick (each of them), maximal applied RMS voltage on it should not be higher
than 200 V (=200 x 1.41 Vi peak).

Be sure you ar e CGOANTINUOUSIMODEO (stethTeme,Peak power, Energy to
0). First TAB, upper right side (when performing first time tuning and matching of new
transducer). :

Oukput capacitor

l
400 a00 a00

Vet
1500 2000

| '.. Range
@ auta | 19-21 ke Auto range
'-. MIM Frequency M Fregquency &% span *
Omanu.ﬂ ol =1 kHz 36 kHz - B kHz

When performing low power "gscanning (using our LabView software), in order to find or
estimate optimal frequency 'qange of certain transducer, compensating capacitance
should be set on minimum (= 5'nF).



Examples for calculating compensating capacitance:

C C L
transducer compen sation compensa

[nF] [nF] tion [UH] |  F[kHZ]
3 5 500 100.71
3 10 500 71.21
3 15 500 53.08
3 20 500 50.35
3 25 500 45.04
3 30 500 41.11
3 35 500 38.06
3 40 500 35.61
3 45 500 33.57
3 5 1000 71.21
3 10 1000 50.35
3 15 1000 41.11
3 20 1000 35.61
3 25 1000 31.85
3 30 1000 29.07
3 35 1000 26.92
3 40 1000 25.18
3 45 1000 23.74
20 5 1000 71.21
20 10 1000 50.35
20 15 1000 41.11
20 20 1000 35.61
20 25 1000 31.85
20 30 1000 29.07
20 35 1000 26.92
20 40 1000 25.18
20 45 1000 23.74
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Principal software user-interface for controlling WELDING generators:
First.-TAB (basic settings): Continuous mode
) =X

{3 control_panel v2.i
=
o
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e ey e U
Screen example for continuous operam( 'modee(TEEST operatron without_limits, for
implementing _basic_tuning and setfings’ for_n

controlled by Start and“Stop butfons. ~Output /capacitor can be adjusted for optimal
impedance-power matching. ~“Every tlme when parameters of: certain operating-mode
variable are set to 0 (zer0), like here encirdled, the LabVIEV software for ultrasonic
generators is considegiig this as: function ngt in use, or function without limits, and/or as
a continuous ope ing regime (this is alsd valid for other sgftware TABs). Of course,
this is not v for other setting pararyeters that are not establishing/defining basic

operating

des.

range (upper position), Q_iinly frequency ranges given in the

Autofange: If switch is selected for Aut )
If lower switch positibn is chosen, it is possible to enter

software by default will be visible and selegtable.

manually different frequency and span‘values.
Range: Operating frequency range for certain ultrasonic load should be selected or typed here.
MIN frequency & MAX frequency: corresponds to end- values'. of the Start frequency slider (for

instance, here 31 and 36 kHz).

MAX Span: By default, automatically, we have 1 kHz wide Max. Span, but manually we can select

loadsd . Wel di ng process

and type another value. Span is frequency capture interval for resonant regime tracking.

(
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Principal software user-interface for controlling WELDING generators:
First TAB (basic settlngs) Welding by Time

File _Ednt View Prq]ect ,Qpe?ate' Tools Window Help

0
L
i

Screen ) "x a Wpldireg by Icrmtm‘monlv a welding timeo Welding process will stop
after given Tifme interval (here 383’ s) There are no_limits for operating:Power_and
delivered Energy (because of zero'settings).

Every time when parameters of certain operating-mode variable are set to 0 (zero), like
here encircled, the LabVIEV software for ultrasonic generators is considering this as:
function not in use, or function without limits, and/or as a continuous operating regime
(this is also valid for other software TABs). Of course, this is not valid for other setting
parameters that are not establishing/defining basic operating modes.

Phase set point, start frequency, compensating capacitance and freguency Span can be later
slightly changed in real time, during ultrasonic_generator operating high power, until we reach
desired operating amplitude requlation, while still keeping automatic phase requlation. These are
very important and very useful options.

Literature (e-book):

http://bookstore.mpi - ultrasonics.com/index.php?main_page=product_info&cPath=48&products_id=165



http://bookstore.mpi-ultrasonics.com/index.php?main_page=product_info&cPath=48&products_id=165
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Principal software user-interface for controlling WELDING generators:
First. TAB (basic settings): Welding by Peak power

W N

o . .
Edit View ProjeteOperate Tools Window Help

| o Ramvas Thibe £

Screen exawpltlirg by lanitingithe P_e'ak.f)ower on theiloado . Welding process
will stop when Peak power is reached (here 189 W). There are no limits for total operating
Time and delivered Energy (because of :zero séettings). Every time when parameters of
certain operating-mode variable are sef t0."0 (zero), like here encircled, the LabVIEV
software for ultrasonic generators is cori,sidering this as: function not in use, or function
without limits, and/or_as a continuous ‘operating regime (this is also valid for other
software TABs). Of course, this is not valid for other setting parameters that are not
establishing/defining basic operating modes.
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Principal software user-interface for controlling WELDING generators:
First: TAB (basic settings): Welding by delivered Energy

Wowm 96

= File Edit View quod Qperate Tools Window Help

!'9 m

B r

Scre e n e. x a riMeldieg bl Brnitediamount of Energy0 which shoul d
load. Welding .process w11| stop when given amount of Energy is delivered to a load (here
1208 Ws). There are no_limits for total operating Time and operating Peak power
(because of’ zero settlngs) Every time when parameters of certain operating-mode
variable a.r’e seL- to 0 (zero), like here encircled, the LabVIEV software for ultrasonic
generato:s is COnS|der|ng this as: function not in use, or function without limits, and/or as
a contmuqus operating regime (this is also valid for other software TABs). Of course,
this ig’ pdt valid for other setting parameters which are not establishing/defining basic
opefjcmng modes. For this operating mode Time and Peak power should always be set to
0 _(Zéro), because if we set either Time or Peak power to other non-zero values, Energy
mode will be deactivated.

be

s e
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Principal software user-interface for controlling WELDING generators: Segond TAB

setting of basic operating intervals, boundary conditions and |ImIIatI'OITS Welding by

delivered Enerqy. Here, delivered energy amount is deflned,(hmrted) on the first TAB, and
settrng Irmrts on this TAB are only Peak Power and. Fimg!
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Peak power- plus ( ) maximal allowed Peak power which can drive a load (here 193 W). If real,
actual :Ioad Peak power would be for some reason higher than Peak power plus, generator will

produce erro'r message on the front panel of generator box and on the software user
mterface

_l—'—

PP ERL

Peali r_;ower rhinus (=) minimal allowed Peak power which can drive a load (here 85 W).
real,:attual load Peak power would be for some reason lower than Peak power minus,

generator will groduce error message on the front panel of generator box and on the software
usermterface-

Time glu =) maX|maI allowed operating time which can drive a load (here 7.52 s). If real

operatlnq time would be for some reason higher than Time plus, generator will produce error
message on the: front panel of generator box and on the software user interface.

Time minus (=) r’ninimal allowed operating time which can drive a load (here 2.08 s). If real,
actual load operating time would be for some reason lower than Time minus, generator will

produce error message on the front panel of generator box and on the software user
interface.




46

Principal software user- interface for controlling WELDING generators: SeCQ.nd TAB

A
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Energy plus (=) maximal allowed Energy which can drive a load (here 1651 Ws). If real load
E‘nergy would be for some reason higher than Energy plus, generator will produce error
rneSSaqe on the front panel of generator box and on the software user interface.

Enerq:v mfnus (=) minimal allowed Energy which can drive a load (here 866 Ws). If real load
Ene gy wé)uld be for some reason lower than Energy minus, generator will produce error
messaqe on the front panel of generator box and on the software user interface.

Time plug( ) maximal allowed operating time which can drive a load (here 7.52 s). If real
operatlnq.tlme would be for some reason higher than Time plus, generator will produce error
message pn the front panel of generator box and on the software user interface.

Time minas (=) minimal allowed operating time which can drive a load (here 2.08 s). If real,
actual load operating time would be for some reason lower than Time minus, generator will
produce efror message on the front panel of generator box and on the software user
interface.
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All settings that are available on our Lab View operating software can be realized from the back-
panel 25-pin connector using PLC (for instance: start/stop the generator with discrete external signals, to
build RS485 network etc.). Generator can be fully interfaced and controlled thru the rear panel connector
to any PLC controller. External PLC will start the weld cycle (via bringing pins 1 & 13 together).

I'n our operating Lab View s-cdntroMianit & 0i tvey,iesenyypand
time. The limits given in settings are generating warning: closing relay warning (back panel 25 pin DSUB
connector) and sending warning status via RS485 communication (see the communication parameters)
only if the selected (limited) parameter is outside the chosen limits, during a real welding. When all limits
are set to zero - no warning occurs (this is how the software is organized; -practical convention).

The "weld to" levels can be selected on the main tab on the operating Lab View software (see the
picture below).

B Scan weldind.vi
File Edit Operste Tools ‘Window Help

For instance, if it is necessary to weld with energy until 100Ws, you have to set Energy value to 100Ws
(simply type 100 in the Energy window and enter).

If you want to receive warning from the generator if the welding process is away from 100Ws -set the
Energy limits in certain desired window, i.e. Energy plus on -130Ws, and Energy minus on -80Ws (see the
picture below).

S

bl

e

t
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B Scan weldind.vi

In case of getting errors regarding any limits (which are set by user) of peak-power, energy and
time, there will be the following consequences, error-messages or actions:

1. In the top, right angle of LCD, will appear one of the messages: LP-peak power limit, or LE-
energy limit, or LT-time limit.

2. For ultrasonic generators that have 25 pin Canon connector on the back: The internal relay,
connected between pin-16 and pins -5,9 (read relevant information in this User Manual) switches
on, and later automatically resets on every next ON signal.

3. In the RS485 serial communications protocol generator returns a warning "status" number
(read relevant information in this User Manual).




E control ,pand v2.vi

PHASE-FREQUENCY SCANNING: Third TA
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SteQ Number of measured or scanning pomts (max 100)
Numecha‘I m.éhcators All numerically V|S|b‘|e values correspond to what we see on the right

S side scrgen.
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P””C'pél software user-interface.for controlllng WELDIN.G generators: Third TAB

Max. Qhas-e Extreme, measured phase (upper phase x/alue) Phase (=) red color curve
-, Max. freoJcncy This is the frequency wh:ch corresponds to Max. phase value (in reality this is

Scan By pressing this button, phase-frequéncy s'oanning is activated. In order to find optimal operating
frequency range (Span), it is necessary to apply LabVIEW software scanning (right side of the software

screen). When applying software scanning | It |s important that ultrasonic load is operating in air (being not

loaded).

Corrected effective phase: (=) white‘color curve
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Before analyzing/scanning and using frequency-phase tracking mode, select proper operating
frequency range, which corresponds to a known operating frequency range of ultrasonic
transducer (or load)? Elliptically encircled setting zones (of LabVIEW software MPIwelding.exe)
are not used inare s o n draquenéy-p has e 6 t mae kVhem gerforming low power
scanning (using our LabView software), in order to find or estimate optimal frequency
range of certain transducer, compensating capacitance should be set on minimum (= 5
nF).

Save/Write inside of the generator memory (last operating situation). Save/Write settings as
any computer file.

Low Power Scanning o¢¥¢PhfaFsreeog uneenacsyu r i fisthe safeo d e

operating, low-power frequency scanning of ultrasonic load (Ultrasonic converter + booster + sonotrode +
etc.), where the scanning display would visualize the phase difference between a load current and load
voltage versus frequency (red color curve), and Effective, corrected Phase curve (white color curve).
Such frequency scanning is realized using the LabView software (MPlwelding.exe) supplied with
ultrasonic generator). In order to make scanning, personal computer with installed Lab View software
should be connected to ultrasonic generator trough RS485 interface. When applying software scanning
(or frequency-phase tracking) it is recommendable to make scanning when ultrasonic load is
operating in air (being not loaded), and later to make the same scanning when transducer is
loaded (and to compare results, which should be mutually similar).

Initially (first safe operating, low power frequency scanning) should be selected to cover only the expected
operating frequency range of ultrasonic system. For instance, if we know the series and parallel resonant
frequency of certain transducer (measured by impedance analyzer), selected scanning frequency interval
should be little bit wider and overlap both series and parallel resonant frequencies.

In here-described scanning, frequency is smoothly changing towards lower values, starting from f-start
(which is higher than parallel resonant frequency) and finalizing scanning at the frequency that is equal to
f-start T Span. Span is the frequency interval we select as a frequency-capture range (in Lab View
Software).

For instance, if ultrasonic system consists of 20 kHz ultrasonic converter + 20 kHz booster + 20 kHz
sonotrode (where not all of them are exactly tuned to operate on 20 kHz, or have single operating
frequency of 20 kHz), we know that we should expect the resulting, central operating frequency of such
system to be somewhere close to 20 kHz. Consequently, we could select the scanning frequency range
to be between 20 and 21 kHz (meaning f-start = 21 kHz, and Span = 1 kHz). Of course, another relevant
example could be to select such frequency scanning between 19.5 kHz and 20.5 kHz (meaning f-start =
20.5 kHz, Span = 1 kHz). Later (during scanning), the Lab View software will search and find real,
average operating frequency somewhere inside of the area covered by scanning).

In the next step (next safe-operating frequency scanning) we should select new (shorter) value for Span to
cover only the central part of the phase curves (both, red and white color curves). New f-start will be
again at the point where the phase curve is minimal (meaning closer to parallel resonance).

This way, we will visualize mentioned part of the phase difference curve on a larger display, and we will be
able to estimate the frequency which is in the middle of that frequency interval, and which is approximately
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equal: f-start T 0.5(Span). Later, real operating frequency regime (under automatic effective phase
regulation, found by internally implemented hardware and software) will find its average or effective
operating frequency (inside of the new Span interval) and we will be able to perform/set large frequency
sweeping around that frequency (in both directions).

1.

For safety reasons, when ultrasonic system is started first time, when (any or all of):
ultrasonic transducer, booster, sonotrode and output sonotrode-tool are unknown, or
new, or replaced, set a low Amplitude value (20%, for instance).

Later, after scanning and proper operating regime is found (when proper f-start is found);
-power level can be readjusted (if necessary). Start frequency f-start can be
changed/adjusted also during the generator operation. The generator has an automatic
Afrequency tuningo inside the fr ecqghatfallavy).
The frequency capturerangecan be Spand pwr a me®te i kHE (betom
the start frequency, towards lower frequencies: f-capture = f-start - Span). If we set
Span = 0, generator will not search for optimal operating frequency between Series and
Parallel resonances (and generator will operate in a relatively fixed and forced, non-
resonant, not automatically controlled oscillating regime, with fixed and forced frequency
sweeping, regardless of impedance characteristics and natural resonant frequencies).
In such situations, we can set start frequency anywhere we like (no automatic
regulation).

The operating resonant frequency of ultrasonic system must be found in advance
(before operating the system full power), performing initial low power scan testing with
the generator LabVIEW software. This frequency will be found somewhere below the
frequency where scanned generator current is maximal, and where the scanned phase
function is smoothly rising from its minimal value towards its maximum, when in the
same time, the frequency is going towards lower frequencies). The frequency area
which is covered (by this type of regulation) depends on the device type (it is
impedance-characteristic dependent: f-capture = f-start - Span).

Initially (first safe-operating, low-power frequency scanning) should be selected to cover
only the expected operating frequency range of ultrasonic system (Span).

Initial Start frequency and Span can be adjusted on the left side of the software screen
(see the picture below).

Skark frequency

Y :
S 2‘20.812 kHz

19 19,25 195 1975 20 20,25 205 20,75 21
Span

. HJTkHz

o o1 0z 03 04 05 06 07 08 09 1

captur
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In here-described scanning, frequency is smoothly changing towards lower values,
starting from f-start and finalizing scanning at the frequency which is equal to f-start 1
Span. Span is the frequency interval we select as a frequency-capture range (in
LabVIEW Software).

For instance, if ultrasonic system consists of: 20 kHz ultrasonic converter + 20 kHz
booster + 20 kHz sonotrode + 20 kHz sonotrode-tool (where not all of them are exactly
tuned to operate on 20 kHz, or to have single operating frequency of 20 kHz), we know
that we should expect the resulting, central operating frequency of a sonotrode-tool to be
somewhere close to 20 kHz, and consequently, we could select the initial scanning
frequency range to be between 20 and 21 kHz (meaning f-start = 21 kHz, and Span = 1
kHz). Of course, another relevant example could be to select such frequency scanning
between 19.5 kHz and 20.5 kHz (meaning: f-start = 20.5 kHz, Span = 1 kHz).

Range
{J auto |—19-21 kHz Auto range
MIM Frequency MAY Frequency M span *

. rnanual .;:I 31 kHz .;:l 36 kHz .;:IIE_ kH=z

Later (during scanning), the Lab View software will draw the Phase characteristics
(versus frequency) inside of the area covered by scanning (by Span).

On the lower right side of the third TAB, there is the Scan button, which is activating the
safe-operating, low power ultrasonic load scanning (kind of load impedance scanning).
Before Scan is activated, it is important to select scanning frequency resolution (number
of steps), which is selectable from 40 to 100. See Scan and steps positions on the
picture, below.
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After certain time scanning will stop and on the upper right corner of the user-software interface
we will see the plots of scanned phase (red color curve) and effective, corrected phase (white
color curve). A typical scanning screen is presented on the picture below (Span is well selected,
capturing the area of both series and parallel resonant frequencies, and wider).
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XY Graph Plot0

Phase V

Relevant, mosf'probable opemmt, which Js good for autophatic frequency and phase
regulation; on the white colef curve). 3

[ . ® . . .
Real phase curve d _color_curve; has only imformative meanifng to recognize where the well
operating fregu€iicy interval is). White and r&d phase curve should be seen on a similar way,

togWy Cther case). K
In this frequency frequency-capture area (he-?e from 19.5 untif 20 kHz) converter will be operational

and automatically regulated by ultrasonic Jenerator under/different dynamic, loading conditions.
Series and paral el resonances are insideﬁhe encircled arga (not visible on this scanning plot, but
if measured by I npedance Analyzer, woyld be here).

This is the most probable and expecn.ed phase level/(phase set point) that will be regulated by
ultrasonic generator (here about 0.75&/). We are inteftionally selecting such smooth, linear phase
area, since such areas are easy for;éutomatic regulation. Yellow horizontal and vertical lines are
manually moveable cursors that afe useful for egtimating and marking most probable operating
phase and frequency (where autor.ﬁatic regulatiopt will be optimal).

In this frequency area we should select the Start frequency: fstart. Ultrasonic generator will start
operating from selected start ffequency and very fast find its optimal resonant frequency that is
under automatic regulation, hére. If converter is operating in air, this frequency will be very close
to its parallel resonant frequency.




XY Graph CEE

19.5 19.8 15.9 200

i i i i
19.2 19.3 19.4 189.5 19.6 19.7 19.8 19.9 20.0
Freguency kiHz

will be automatically regulated.
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Two examples (different piezoelectric converters) of properly selected phase set point that
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3. Find proper resonant mode and start frequency f-start by measuring Impedance-Phase-
Frequency characteristics using Lab View software (as already explained). Have in mind
that initial resonant frequency characteristics will change after certain time, because of
ultrasonic oscillations and involved materials aging and stabilization (stress relief, friction
bet ween <contact surfaces, t her mal aging, oper
frequencies will be very much operating-temperature dependent (converter and
sonotrode could heat during operation). Repeat scanning of phase-frequency
characteristics after certain time, or in case of noticing problems during ultrasonic
oscillations (maybe resonant characteristics are significantly changed and new generator
settings should be applied).

4. Set the APHASEO initial v al ue05 ¢of 3V (iceally amda r ) i n
preferably below 2.5 V, because maximal phase comparator DC voltage is 5 V ( = +90°);
-see the picture below). Do not start the generator until all initial settings are verified and
sett to safe (low power and low risk) positions.

parameters | lirnit=s I sCaaning I

Skark Fremieney

5. After all initial settings are made, Ultrasonic Generator can be activated (from a PC), and
it will start driving ultrasonic converter by pressing Start (see the picture below). First
press on the Start button will find and memorize the proper, average operating
frequency, which corresponds to the selected effective phase-difference value.
Generator will operate low power, very short time, and stop. In the second activation of
the Start button, generator will start operating with selected settings (regulating
amplitude, phase and frequency).

CLN.fﬁFF ‘ Untested
' ‘ Overcurrent
‘ Overheat

' Overload

Start Stop

6. After all settings are tested, we can transfer them to the generator internal memory by
using the Write button (see below). This is very important operation, because all
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software settings are still virtual, and present only in the LabView software (on a PC
screen), until we transfer them to the internal memory of the generator.

\Wrike

MNe-A l | Lhvik~ l

7. Generator can be controlled either manually (rotary encoder + LCD) or from a PC (but
not in the same time from both of them).

Read i Write options: After all settings are properly and optimally made, we can save the file
with such settings using Write button (like saving any PC file). Later, we can simply invite/Read
one of such files (for a specific load) and WELDING generator will start operating as previously
memorized.

Read | Wtite |
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av _(%): Is the actuator value of the automatic (closed loop regulator) for effective phase. This
is real time indicator. ldeal situation is that av is close to 50%, meaning to be somewhere in the
linear zone of the phase curve.

5] control_panel_vZvi
Eichler Edton Exécution Qutls FepStre Ade

»[&][@

B|

|
it scaning phase
| 65 70 75 T
60 St /80 .
ssf -85 SCaning power
50— -9 o w
45”, \‘;5 ing &
20,04 Wz
max phase Cursor phase

[4.995 v I 1.85582 v
max frequency Cursor frequency

]19_3731 kHz 119,215 kHz
Scan @
= o=
@ Overcurent
@ @® .= i
Overload
Start Stop .
’ﬂ | X7

If "av" is showing O (zero value) this means that starting frequency (f-start) is selected too low.
Change f-start and place it slightly higher compared to the value selected before.

If "av" is closer to maximal values, either starting frequency is selected too high, or "Span" value
is not large enough. Change f-start and Span value, until getting av between 30% and 50%.

Later, after scanning and proper operating regime is found (when proper f-start is found); -
sweeping parameters and power level can be readjusted (if necessary). Phase set point, start
frequency and frequency Span can be later_slightly changed in real time, during ultrasonic
generator operating high power, until we reach desired operating amplitude regulation, while still
keeping automatic effective phase regulation. These are very important and very useful options.

The generator h@esnaathraequemayi tufii ngodo inside
(see the explanation that follows). The frequency capture range c a n be $mahod
parameter from 0 to 1 kHz (below the start frequency, towards lower frequencies: f-capture = f-
start - Span). If we set Span = 0, generator will not search for optimal operating frequency
between Series and Parallel resonances (and generator will operate in a relatively fixed and
forced, non-resonant, not automatically controlled oscillating regime, regardless of impedance

t he
by

f
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characteristics and natural resonant frequencies). In such situations, we can set start frequency
anywhere we like (no automatic regulation). Manually, we can select any other Span, which
is wider or shorter than 1 kHz (because certain converters will request larger Span
values).

The operating resonant frequency of ultrasonic system must be found in advance (before
operating the system full power), performing initial low power scan testing with the generator
LabVIEW software. This frequency will be found somewhere below the frequency where
scanned generator current is maximal (not visible during scanning), and where the scanned
phase function is smoothly rising from its minimal value towards its maximum, when in the same
time, the frequency is going towards lower frequencies). The frequency area which is covered
(by this type of regulation) depends on the device type (it is impedance-characteristic
dependent: f-capture = f-start - Span).

Frequency-capture range should be found when generator is performing the safe-operating,
low-power frequency scanning of ultrasonic load (Ultrasonic converter + booster + sonotrode +
sonotrode-tool), where the scanning display (LabVIEW software) would visualize the effective
phase difference between a load current and load voltage versus frequency (white color curve).
Such low-power frequency scanning is realized using the LabVIEW software supplied with
ultrasonic generator). In order to make scanning, personal computer with installed Lab View
software should be connected to ultrasonic generator trough RS485 interface as explained
before.

Initially (first safe-operating, low-power frequency scanning) should be selected to cover only the
expected operating frequency range of ultrasonic system (Span); -to cover frequency area of
both series and parallel resonant frequencies.

The ideal situation is to have network-impedance analyzer and measure Impedance-Phase-
frequency curves in order to find series and parallel resonant frequency of the converter. Later,
we will select Span that should cover the frequency area that is little bit larger than zone covered
by series and parallel resonant frequency. For instance, if certain converter has series
resonance on 19 kHz, and parallel resonance on 21 kHz, we can select Span which will cover
the area from 18.5 until 21.5 kHz.

Initial Start frequency and Span can be adjusted on the left side of the software screen (see the
picture below).

Skart frequency

.
#H 4,605 kM2

[ JNRLINL I T T T T T T T [ T T T Y T T Y O (T O Y |
F2 0325 33 335 O3 345 35 O3S 3 3wS 3FF O OIFS 38
Span

1] 0.z 0.4 0.6 0.3 1 1.2 1.4 1.6 1.3 £
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In here-described scanning, frequency is smoothly changing towards lower values, starting from
f-start and finalizing scanning at the frequency that is equal to f-start T Span. Span is the
frequency interval we select as a frequency-capture range (in LabVIEW Software).

For instance, if ultrasonic system consists of: 20 kHz ultrasonic converter + 20 kHz booster + 20
kHz sonotrode + 20 kHz sonotrode-tool (where not all of them are exactly tuned to operate on 20
kHz, or to have single operating frequency of 20 kHz), we know that we should expect the
resulting, central operating frequency of a sonotrode-tool to be somewhere close to 20 kHz, and
consequently, we could select the initial scanning frequency range to be between 20 and 21 kHz
(meaning f-start = 21 kHz, and Span = 1 kHz). Of course, another relevant example could be to
select such frequency scanning between 19.5 kHz and 20.5 kHz (meaning: f-start = 20.5 kHz,
Span = 1 kHz).

T
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Later (during scanning), the Lab View software will draw the Phase characteristics (versus
frequency) inside of the area covered by scanning (by Span).

On the lower left side of third scan TAB, there is the Scan button, which is activating the safe-
operating, low power ultrasonic load scanning (kind of Ioéd impedance scanning). Before Scan
is activated, it is important to select scanning frequency tesolution (number of steps), which is
selectable from 40 to 100. See Scan and steps positions: on the picture, below.

After certain time scanning will stop and on the upper right corner of the user-software interface
we will see the plots of scanned phase (red color curve) and Effective, corrected Phase (white
color curve). The examples of scanning screen are presented on the pictures below.
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Literature (e-book):

http://bookstore.mpi

- ultrasonics.com/index.php?main_page=product_info&cPath=48&products_id=165
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http://bookstore.mpi-ultrasonics.com/index.php?main_page=product_info&cPath=48&products_id=165
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AMMM & Welding Ultrasonic Power Supplies

Examples of proper selection of operating frequency ranges (during Scanning)

If you have impedance analyzer, make imped ance measurements and select initial
scanning range that will capture both series and parallel resonant frequency and little
bit wider (on both sides).

XY Graph Poto [ J

Fig. 1. Typ'ﬁ:al scannir_r':g curve (wide scanning range).

Somewhere in this area is sei':ies resonaﬁce (here, close to 19.82 kHz)

Somewhere in this area is parallel res:onance (here, close 10 19.9 2 kHz)

Before performing scanning, set amplitude to O (zero), set output capacitor to minimum (5

nkF), set operating mode to fcont pammaessssettherdio®abl e
set operating frequency range (minimal and maximal frequency and Span) inside the

expected operating frequency interval.

al

' da)



Fig. 2. Typical scanning curve (wide scann}’hg range).

Somewhere in this area, it will be the best to select set point for Qhaéé reqgulation . For

example , on this curve optimal phase values are between 0.5 and 2 V. Here selected

optimumis 1. 25V.

64
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Plot 0

Lt

-‘....'...........'......... .

Fig. 3. Typical s__i::anning curve (wide scanning rénge).

Here is relatively safe operating" frequency area. Frequency capture range should

be reduced to here

-encircled area

For instance, in this ce_ise, proper selection for safe

operating frequency area is from 19.82 to 20.23 kHz. This is good oéerating frequency area

for
applications.

very h igh power

plastic welding,
Whenever operating frequency area (or frequency S‘:a'pan) is overlapping series

Sonochemistry, qu_iJids processing and similar

resonant frequency, this presents potentially risky operating regimé, which should be well

tested.

Operating frequency in this area will be automaticallyi regulated from parallel

resonant frequency to series resonant frequency and towards lower frequency values.

If we like to select

operating regime only in the close vicinity of parallel

resonance ,

operating frequency range (and frequency Span) should be selected like here.

Series

resonance should be excluded by setting minimal frequency (sufficiently high). This will be

the safest operating regime for

Sonochemistry, liquids atomizing and powders sieving
This operating regime has very high oscillating amplitudes and high

high amplitude in air.
oscillating velocity.

Here (below series resonance) is

low and moderate acoustic loads, fo r welding ,
applications, as well as for operating

the m_ost powerful. most risky and heavy -duty . high

stress operating frequency range . Converter has increased heat dissipation in this area.
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Do not operate converter in air or low load conditions, here. Converter should be fully
loaded before being activated in this frequency area. Avoid operating in this area whenever
possible and not absolutely necessary.

XY Graph Poto A

[ : 0 0
19.7 § 19.8 18.9 20.0 20.1 20.2 20.3

Fig:f'4. Typical scanning curve (wide scanning range).

Here is very risky frequency area (high stress, high amplitude, increased converter
heating, h igh oscillatory pressure). Better to avoid this area. This is the area below series
resonant frequency. Be very careful if operating in this area. Operate here only under

heavy loading (not in air) , like in cases of metal welding applications.
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XY Graph Poto [

e .
19.7 19,8 19.9 20.0 20.1 i 202 20.3

Fig. 5. fypical scanning curve (wide scanning-"'range).

Select this frequency area for heavy - duty operations.:"under loading (like metals
welding). Here selected frequency range is from 19.79 to 20.21 lg"Hz. Do not operate in air.
Whenever operating frequ  ency area (or frequency Span)fis overlapping series resonant
frequency, this presents potentially risky operating regime, v\_e’hich should be well tested.

Operating frequency in this area will be automatically regl_,flated from parallel resonant
frequency to ser ies resonant frequency and towards lower fr_,équency values.

Select the frequency interval that covers only parallel reson__énce and higher frequencies, and
does not cover series resonance. This is the safest operating regime for low and

moderate acoustic lo ads , for welding , Sonochemistry, liquids atomizing and powders
sieving applications, as well as for operating high amplitude in air. This operating regime
has very high oscillating amplitudes and high oscillating velocity.




Teeeeees SIGREMU M. 0iaiee”

= 34”""’1'@"6”'“"‘zb‘n’”‘""zﬁ""""'

4

Fig. 6. Tglpical scannip.': g curve (wide scanning range).
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Select this  frequency aréa for continuw’s operating under moderate and high power
loading _ (like for welding and |IC]UIdS processing). Here selected safe frequency range is

from 19.84 to 20.3 kHz.

Select the frequency interval,~fhat covers only parallel resonance and higher frequencies, and
does not cover series resor]énce. This is the safest operating regime for low and

moderate acoustic loads ¢, for welding , Sonochemistry, liquids atomizing and powders

sieving application s, as well as for operating high amplitude in air.

has very high oscillating amplitudes and high oscillating velocity.

This operating regime



69

»
19'8'0........1'.9'.9:..... P - 'S SR I
d

Frequency kHz

20,1 0.2,..° 20.3

Fig. 7. Typical sc;ai'hning curve ( optimal, safe operating range).

Here is well -selected (torél). safe frequency capture and requlation area for most of

high power welding and liguid processing applications . Whenever operating
frequency area (or frequency Span) is overlapping series resonant frequency, this presents
potentially  risky operating regime, which should be well tested. Operating frequency in this

area will be automatically regulated from parallel resonant frequency to series resonant
frequency and towards lower frequency values.




70

0.0 1 I o
19.4 19.5 19.6 19.7

Fig. 8. Another example of ver"‘y_ wide frequency interval scanri'mg

Well selected frequency capture area for_‘most_of moderate and:._high power
applications . -
Frequency area _for metals welding and other heavy - duty applications under Ioaainq

(do not operate in air ).

Whenever operating frequency area (or frequency Span) is overlapping series resonant
frequency, this presents potentially risky operating regime, which should be well tested.
Operating frequency in this area will be automatically regulated from parallel resonant
frequency t o series resonant frequency and towards lower frequency values.



0.0

184 1950189, 200. Dk . B2, . 203, 4. D5, X 07 D8 03
< : e
Fig. 9. Heavy -duty frequency o erating area (operate only under loading)

Here i$ very risky. high stress operating area . Avoid operating here.
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Fig. 10. Wide moderate and high __power frequency operating_ared™-

(for most of

applications)

Select the frequency intervaﬁhat covers only parallel resonance and higher frequencies, and
This is the safest operating regime for low and

does not cover series rgSonance.
moderate __acoustic ldads _, for welding
sieving applications, as well as for operating high amplitude in air.
has very high oscillating amplitudes and high oscillating velocity.

, Sonochemistry, liquids atomizing and powders
This operating regime
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0.0} . ] ] i . 1
9.8 C o199 20.0 01 0 2.2
5 '-,. Frequency kHz .
Ooo..ocooo.ooo.o004.00..00..000'
Fig. 11. We ll -selected fr guency operating area fo_-" moderate and high ower  (for

most of applications)

Select the frequency interval that covers only parallel _fesonance and higher frequencies, and

does not cover series resonance. This is the safest operating regime for low and
moderate acoustic loads , for welding , Sonochemistry, liquids atomizing and powders
sieving applications, as well as for operating high amplitude in air. This operating regime
has very high oscillating amplitudes and high oscillating velocity.
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0.0- 5% i Iy e i i TR [
19.5 . 19.6 8.7 . 19.8 19.9 20.0 20.1 .53.2:' 20.3
'...‘.......-' Sececmagmnne Kingoocccccocacac 7

Fig. 12. Frequency operatind"-._area for high power, r}éavv —":dutv (for metals welding
applications). Operate only 'EJ__nder loading ( __:"not in air ). Risky operating regime.

In all cases when series resonant ﬁ:_equency and;': certain frequency interval below is
captured, this is presenting very Fisky opeiating zone . Test carefully and modify
parameters until safe operating regime is found.

Moderate  power, safe -operating frequency Area (operating in air, for atomizing and
powders sieving applications)
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Fig. 13. Well —selecté’d.frequencv operatiiig area for moderate high power (for most of

applications)

On this frequency -capture -range, fréquency area below series resonance is avoided

Select the frequency interval that covers only parallel resonance an d higher frequencies, and
does not cover series resonance. This is the safest operating regime for low and
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moderate acoustic loads , for welding , Sonochemistry, liquids atomizing and powders
sieving applications, as well as for operating high amplitude in a ir. This operating regime
has very high oscillating amplitudes and high oscillating velocity.




0.0-

76

iotn AN |

19'.}:‘--.....19'.3.’."......1.9[9.......a:'.n........m'.]...'.....ml.ao" 0.3
Frequency kHz 2
Fig. 14. Well selected phase set point (here 1.5',.’&7). Should always be selected in a

lower linear zone of phase curve with negative slope.

This_is__very well selected frequency aréa for most of

moderate_and _high_power

applications.

Select the frequency interval that covers only parallel resonance and higher frequencies, and
does not cover series resonance. This is the safest operating regime for low and

moderate acoustic loads , for welding , Sonochemistry, liquids atomizing and powders

sieving applications, as well as for operating high amplitude in air.
has very high oscillating amplitudes and high oscillating velocity.

This operating regime
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0.0-1 g
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‘-,.. Freguency kHz ..,-'
Fig. 15. Well selected ., reduced frequé.ncv operating area for moderate and high power
(for most of applications) and for very fast welding ( start -up transient time between two

welds is very short ).

Select the frequency interval that covers only paralle | resonance and higher frequencies, and
does not cover series resonance. This is the safest operating regime for low and

moderate acoustic loads , for welding , Sonochemistry, liquids atomizing and powders

sieving applications, as well as for operating high amplitude in air. This operating regime

has very high oscillating amplitudes and high oscillating velocity.
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Very good settings strateqy for reaching optimal operating conditions

1. If you have impedance analyzer, make impedance measurements and select
initi al scanning range that will capture both series and parallel resonant frequency
and little bit wider (on both sides).

2. Measure and/ or calculate the frequency interval between series and parallel

resonant frequency  Df =f  f f3 f,
3. Set the Span value (on the first settings tab) to be between Df Span 4 f,
(optimal Span could be between 2 and 4 Df ). Test later different Span values
and select one that is producing optimal operating conditions.
4. Initially set the  Start frequency to be in the low phase, low current zone (far
from any other resonance)~.and to have the value foan ¢f, B IDf=4 #

(below maximal frequency).

If.ig'.“z. Typical scanning curve (widé"'scgnﬁ’i’hg range).

v,
.,

Here is seriés resonant frequency f s. Here'ls parallel resonant frequency f s.

Select S _tart frequendi} somewhere here

5. Make all scanning, testing and tuning as already explained in this manual, while
also respecting points 1, 2, 3 and 4 (see above on this page).
6. Test the generator and verify if amplitude and phase are being regulated correctly
(and automatically). Try operating mostly around parallel resonance.
7. Readjust only start frequency going from higher to lower frequencies until
reaching proper and stabl e, automatic regulation of phase and amplitude . Do
not increase the Span. Optimal operating conditions in this case will found only
by readjusting start frequency. All other setting parameters will stay unchanged
as previously selected).
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EXTREMELY IMPORTANT

The most important (unavoidable, ultimate objective) for resonance or frequency-phase
tracking modes is to achieve stable, automatic, real time phase and amplitude regulation
when transducer is loaded (and operating on a sufficiently high power, above the critical
power threshold).

To recognize that we realized such operating regime we should compare:
a) Phase set .point value with the actual, real-time requlated phase value and the
numbers in both windows should be almost the same. |
b) Amplitude set.point value with the actual, real-time regulated amplitude value

and the numbers in both windows should be almost the same. e

CP Sy Y W

To _achieve described automatic tracking the Effective Phase set point, start frequency and
frequency Span can be slightly readjusted in real time, during ultrasonic generator operating high
power, until we reach desired operating amplitude regulation, while still keeping automatic
effective phase regulation. These are very important and very useful options.
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Amplitude: This is very particular amplitude regulator, which is starting to regulate amplitude
from certain (minimal) threshold point (which is specific for every ultrasonic load). Below that
amplitude threshold point there is no automatic amplitude regulation (amplitude is too small to be
regulated). Starting from the amplitude threshold AMMM generator is making automatic
amplitude regulation (percentage-wise), which should be almost equal to the set point level of
amplitude given on, the first TAB settings. Upper amplitude level that can be reached by
automatic regulation ié'also limited. Example: For certain transducer, we will be able to have
smooth, automatic amplitu.d'e.f.egulation only between 20% and 70% of the full scale (and we
should never expect that auto'fnajic amplitude regulation will operate from 0 to 100%).

amplitude .."A
—_
T jl49?
0 10 20 30 .ec" 40 S0 =10 70 =1 9|:| 1|:||:|

o
o®
o®
®
.
o®
.
®
°

regulating amplitude, but using the same numerlcal value of the amplltude Example: If the set
point of amplitude is 50%, generator will regulate amplitude on 50% in the power range from 0%
to 50%. If consuming power will increase (over 50%), generator will start regulating only the
power taking 50% as the nominal generator power or set point for power (and amplitude will
automatically decrease, giving priority to the power regulation). If the consumed power will drop
below 50%, amplitude regulation will automatically become dominant regulating process, and
amplitude will be regulated on 50%.

Power regulator (%): Is the actuator value of the automatic (closed loop regulator) for
amplitude and/or power. This is real time indicator. ldeal situation is for power regulator is to
be close to the set point of amplitude (and/or power).
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manual

@ Cvercurent

. Overheat

phase Frequency

during ultrasoni¢ generator/and transducer dperz

Amplitude indicator(on LAb View software } Acehows theyactual value of the output amplitude, mea it shows the realized (practically
operating) amplit@de on/ultrasonic transducey/ The optimgal, Aegular, best case scenario (when automatic hegutation is operating well) is that
desiredAmplitude (set/point)is equal 36 the/actual, practj¢ally operating (oscillating, mechanical) amplitédaptitude inditabr value). This

is not always the case, and in ordef to ag€hieve good generator\regulation we are scanning ultrasonic load and makingefiffegenuntil we

rich that Amplitude, set pointwifl be £qua| to whatAmplitude indicatoris showing. Generabr regulates theAmplitude (or output
voltage over the transduger) yntil the Joutpuyt power (in Watts, when transducer is loaded) increases to thealue, sel#&cted in
with "varying amplitugé", using the Amplitude slider Example (for 400W generators): Wheelected Amplitude is\50%, and
Amplitude indicatoyémy/ 0% this méans that in such regulation the voltage over transduceb@V. If in the same time
Analog power reéllato indicatoshows 30% this means that consumed power 520W (30% from 400W% 120W). Power
requlator (lnd*éitor)ls organized 0 show any value between 10% and 100%.

Power requlatorindicator shows ghe % actuator (driving) value of internal power regulator (which corresponds to the duty cycle of PWM driving
signal, on the gatesf output/fower transistors, expressed in %). This regulator either keeps (or shows) the desired value of oscillating
amplitude (what is directly/proportional to the output voltage on the transducer), or keeps generated, delivered power ttantsgucer
depending on transducer’ loading condition§or instance: if Amplitude (of 400W generator) is set at 50%enerator supplies 500V on its
output if the transducef is not loaded (meaning operating in air). When transducer is loaded and consumes mbé&dtafrpower (meaning

more than 200W), tHethe power regulator reduces the output voltage (meaning oscillating amplitude) until the generated power delivered to
the transducer redches 50% (or 200WWhis is the double, closed feedback loops regulating system (regulating amplitude and powéer)iswhic
giving higher priority to the output power regulation.

Analog PoWver indicator(=) % of Operating Powefwhen generator is operating and converter is loaded) (=) % from the total power of the
generator. Analog Power Indicator shows the actual, geedrgpractically realized) load power (50% = 200W for 400W generators), supplied
to the input terminals of ultrasonic transducer.
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WELDING GENERATOR OPERATING IN A CONTINUOUS MODE
SETTING & SCANNING exarigpl20 kHz welding converter (2 kW)

-Install allnecessary LaWiew software (readhe manualfor welding generators
-Activateour Lab View softwaredwelding_scan.exé  dMP2weHing.exe)
-First Tab(parameters):

6t AY1AYy3O0

-SetTime\Peakpower andEnergyi 2 & n €

-SelecMen\Ranae

£ EmN
o0\

¢

e

M4
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-Always stop the generator befol® K Iy ZDutguB capacitof I Y R kGutidt choké(third Tabg see
below theblock diagramof the output stage of genfratoOutput capacitorsare selected in all type of

TMS
ZMS
T

f

—
C1 Cc2
SnF 10nF

181I9AUO0D

Qutput choke
—_ 1000

; |
600 1000 1200
Extra span

G S
0 0,1 0,2 0,3

Startup mode

“J|Normal without scan

Input volkage

soo 1000 gs00
o .

\zuuu
™~

3000 W

-Set/or select'with jumpers the output voltage minimum- 100V/(first time,mred convertgr
-Set/or select with jumpers the Compensating inductance to 1000uH or 500uH relative to resonant
of ultrasonic converter (see complete user maquadapterOutput capacitor selectioh

-Make/'SCalprocedure (see the user manual chapt&MMM & Welding Ultrasonic Power Supplies
Examples of proper selection of operating frequency ranges (during Scanning)

-Slowly change(increase) i K OUT®UT CAPACIEOROUTPUT VOLTAGE | \CEMPENSATING
INDUCTANGES G2 20dF Ay (KS aaitomaicidNdr dntl ghase guiatidsi A 2 v a
explained in the user manualNOW YOUR GENERATOR IS READY FOR CONTINIOUS OPERATION.
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OPTIMAL GENERATOR SETTINGS

Whatever we do with different generator settings, the answer if this is beneficial for
ultrasonic operating regime is the output power level that should be maximized with
every particular setting (watch analog power level meter).

The second important criteria is that ultrasonic load would operate very smoothly, without
producing sharp, strange, cracking, whistling, clipping and/or low frequency noise or
similar effects.

The most important criterion to be able to say that ultrasonic system is operating properly
and safely (and that will last very long time) is that nothing is significantly and rapidly
heating. For instance, ultrasonic transducer, other metal parts, executive resonating tools
and load should not dissipate too much heat energy and no one joint should heat. Also
ultrasonic generator (box) should not heat. Temperature during operation for all
mechanical parts should always be close to room temperature and below 50°C.

After certain settings are made (when generator is not operating, or during generator
operation, in real time, including additional settings and adjustments made later), every
time is necessary to save such settings (regardless if generator is operating or not), if we
would like that next time (after switching OFF the generator and repeating switch ON)
generator would start using last settings. When make SAVE = erte (by pressing blue
button on the bottom right side of the software, tser-interface panel) the last settings are
stored in the generator for currently operatipg transducer If the save bu.tton (blue button)
is not pressed, nothing is saved in the generator, even if adjustments a.re made during
tests (when generator operates). The same procedure should be repeateél. for every new
(different) transducer. . %

.
. )
OMJOFF o . Untested power Mominal power

.
.
.
.
A
.
.
.
. .
- . 400 600
200, O 400w
.
© 1000 W Wirite

. Overcurrent o
Rulul)
() 2000 W

.
.
O A.-. @ Overheat
Cverload
Skart Stop . TS w © 3000 w Read ‘ ‘ Write ‘

After every power-up it is absolutely necessary to test and find new operating frequency

of transducer/ s. Why ? Letds imagine t
long time under some conditions which are related to: ambience temperature,
temperature of piezoceramics, t emp aredefining

operating frequency of ultrasonic system, which could vary/deviate until 1 kHz compared
to initially tested frequency (when transducer was on a standard room, temperature).

the generator shuts-down (for some reason) and after certain time again powers-up
(when temperature of critical components will naturally change), the applied automatics

hat

e of

ge
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(PLC) which is controlling ultrasonic generator should test again all transducers (all older
program parameters are still in the memory of the generator, but new situation related to
temperature-dependent acoustic properties is no more the same).

After all initial settings are made (using a PC and supplied Lab View software), Ultrasonic
Generator can be activated, and it will start driving ultrasonic converter by pressing green
Start button (which is on the software front panel; -lower left corner on all three TABS).
Do kot start the generator until all initial settings are verified and sett to safe (low power
and i‘ow risk) positions after the safe-operating ultrasonic load scanning.

o
ONfokF vee
Unkested © ©
= O s
o o
o . -vvercurrent Ey]
. “ .

o
o o . i

D

o . Oveﬂ'egt. )

A -

> LI

b . Owerloade e
Start Stop . .

.
. -

Write .

Now ultrasonic power output p'an be switched ON ( > art). | se if ultrasonic transducer
(meaning complete uItrasop‘ic load) ig overlpadipg DING generator, generator will
fcurrent, overheat, overload). Red

color LED on the gene.r-étor box ffront [) will light, and one of visual indications
(either Overcurrent or..'bverhea )lon the Lab VIEW user-interface (lower left
side) will be activated. Re litude, readjust operating frequency, find new

Read i operly and optimally made, we can save
the file with syth settings using Write button (like saving any PC file). We are giving to
such files any name/s/w e i k eunedi tegm d.étem, gve can simply invite/Read one
of such filgs (for ific load) and WELDPING generator will start operating as

previously-memori
Power - Power . Proper power level|should be selected (related to applied
generator).

Power: Visyal (analog) indication of the power leyel.

Power indicator: (=) actually regulated power which corresponds to the PWM duty cycle
(=) Numerical duplicate of the analog power'indicator. Non-editable fields: only
indicators.
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Before exploring any of OPERATING MODES OF WELDING ULTRASONIC
GENERATORS, select proper operating frequency Range, which corresponds to a
known operating frequency range of ultrasonic transducer (or load), or enter other
numerical values manually in the following format: 19-211 kHz (just an example).

05 Range s
auto |19-21 kHz ¥ il

'M«IL‘-J,Frequenc':.f M.ﬁ.x frequency A SDBI’I..

II"’:jmanual ’: 1}]..._ kHz - 36 kHz f—r_z K

.
.
.
.
.
.
®e
.

If the Range SWLtch is in lower posmon (=) Manudl+ange, user can enter arbitrarily
chosen frequency and span values (lower green LED will [ight).

Every ultrasonic .&ransducer and/or ultrasonic load has its acceptable/tolerable and optimal
operating freqq.e‘hcy range/s (It is usually designed and optimized to operate on certain resonant
frequency). .Do not select frequency ranges that are not acceptable for ultrasonic transducer
and ultrasenic load (something will be damaged). In addition, frequency ranges that are too
much different compared to the producer-specified operating frequency range of applied
uItras.@’nlc transducer should not be used. In many cases, operating ranges should be selected
manually because standard default values are not covering desired operating frequency zone.

11.

12.

13.

Effective Phase set point, start frequency and frequency Span can be later slightly
changed in real time, during ultrasonic generator operating high power, until we
reach desired operating amplitude requlation, while still keeping automatic phase
regulation. These are very important and very useful options.

Do not forget to activate cooling on ultrasonic converter (if operating in heavy duty
conditions).

Monitor operating temperature on all oscillating parts (converter, booster, sonotrode) and
if temperature is non-uniformly distributed and significantly increasing in certain zones,
stop the generator and find reasons causing temperature rising (apply refastening, new
scanningé)

Literature (e-book):

http://bookstore.mpi - ultrasonics.com/index.php?main_page=product_info&cPath=48&products_id=165



http://bookstore.mpi-ultrasonics.com/index.php?main_page=product_info&cPath=48&products_id=165
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SETTING & SCANNING example for DUKANE 20 kHz weldin g converter (2 kW)

SHORT REMINDER FOR BEGGINERS

-Install all necessary LabView software (read our manual).

- Activate MPIwelding.exe

- Select proper Serial port (Rescan). Verify that connection to your PC is activated.

- Set output capacitor to minimum (5nF) before scanning

-Set Time, Peak power, Energy to AO0O

- Set Nominal power to what correspond to hardware (here 2000W)

- Select frequency Range, or MIN and MAX frequency & MAX span.

-If Auto frequency range is used, span is automatically selected to be 1 kHz

-Al ways stop the generator before changing AOutput capa
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-Do not forget to activate blue button AWriteo after ev

-Set all values to « 0 » minimum before scanning

-Do not forget to activate bl ue bicaiohon AWriteo after ev
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control_pane _I0/ x|
Fichier Edition Exécution Qutls Fenétre Aide
B
[=][@] i
. . "
parameters | limits | scaaning | -]
XY Gi Plot 0
s scaning phase = E
&5 70 75 o ;
g0 3.1 80 g o -
53 . -85 sCaning power -
50— -0 0 W
457 ~a5 )
40/ \].00 scaning frequency
- i
=
i i
max phase Cursar phase 5 -
4995 ¥ 4.895 v
max frequency Cursar frequency -
19,8571 kHz 19.8571 kHz -
0.0 I I I I I I | I =
. 19.5 19.6 19.7 19.8 19.9 20,0 20,1 0.2 203 20,4 20.5
Frequency kHz
Scan
ON/JOFF o intested power Mominal power
— so0 1000 1500 & q0w
. Overcurrent . . 2000
by \ £ oW Write
@ Overheat _ -
e @ 2000W
",
Overload
Start Stop ' 7 o £ 3000w | Read ' | Write |
K| | t 4

- Scanning diagram (after scanning). In this case we do not see series resonance, but after
we add booster/sonotrodeé we wil/l be able to see series:s

-Select Phase set point in the middle linearity area of white curve (here 2 V looks OK), and
go to the first TAB (parameters) and set selected Phase.

-Do not forget to activate blue button AWriteo after ev
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- Operating situation after scanning: First TAB (parameters).

-Increase output capacitor gradually, as long automat ic amplitude and phase regulation is
operating correctly.

-For first Start select Amplitude to 20%, | ater increas
Scanning and if everything is OK, generator will stop without generating error message.
Second Start (gr een button) will activate converter.

-In case if/iwhen adding/changing booster/sonotrode/converter, repeat scanning
-Later follow manual. Set operating mode (Ti me, Peak p
-Al ways stop the generator before changing AOutput capa

-Donot f orget to activate blue button AWriteodo after every
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N ew features of WELDING generators :
which areproduced and sold starting from February 2011

(Auto rescan , Scanning range , Current gain
4 Selectable  Startup modes , Extra Span )

Users andwners of older generators (sold before February 2011) could also use this latest updated Lab
View software version, but newly introduced functions, such as: "scanning range", "current gain”, "extra
span”, "startup mode" and "scan" will not work. Everytly else (what was present in older Lab View

software will work as before). Applying this new lab View software on old generators will not produce

negative effects, except presence of few not working (new) functions.

B Scan weldind.vi

File Edit Operate Tools Window Help

DR

parameters | lirnits I SCaning |
Fhase Scaning range
. S—— .
O D I T N O
o o5 1 15 2 25 3 35 4 45 & o ot 02 03 04 05 06 07 08 09
Start frequency

S S vy A
19 19,25 195 19,75 20 20,25 20,5 20,75 21

Span Peak power

A S— LA —
T S Em—— Kz —— — — LT FGIIIE ok
o 01 0z 03 04 05 06 07 08 09 1 u} 200 400 600 &00

Amplitude Energy
v _ ]

N
o 500 1000 1500 2000 2500

Serial park phase frequency Transducer Range
Auto range
|I/n coms = |o,00v |20,369kHz ID e |19'21 Kz g*
amplitude Ay MIN frequency Max frequency MAY span
IU,U?( IDJU manual 'r 31 kHz ,r'SIS kHz ; z kHz
VA AN 1

@ Untested _\Canection

ominal power

OMJOFF Scaning

@ Cvercurrent

. Owverheat

Q @ Overload

. Overvolage o W

‘Write

Start

Read ' | Wr\te\ ‘
|

Kl 2y

Scanningfange _ : Applicable/in ¢ a s e s aufo & u nWith ¢his manual regulation

we can define the scanning xvindow (which is equal to: -start I Scanning -range ),

when we select any of automatic frequency ranges . Inside of this window, the

ASpano w i willd e w automatically selected and displayed ( wi t hout user o
intervention)  after wve apply Frequency -Phase-Scanning (on the third Tab) . We can

al so senbmad rfanges (as first time selected frequc
first time scanning) . Operating frequency Span window will be equal to the

frequency interval between F -start and the point of operating frequency, where the

Phase signal has maximum (see the third Tab) . In such case , generator will be
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locked to operate only inside automatically selected or calculated ASpand window,

which is on the right side of Phase -frequency , resonant curve  (on the Third Tab)
The best Phase -frequency operating point (horizontal cursor line) in this case is also
automatically selected, and dynamically controlled, and can also be automatically
read justed in real time, during transducer loading (by internal software of the
generator). Here, relevant Phase Feedback Signal value (=) [FS] (=) certain phase
value, on the WHITE curve that is presenting complex, MODIFIED -PHASE curve
(realized after the first  -time scanning;  -visible on the third, Scanning TAB 7 (3)
Cursor phase (=) where horizontal yellow cursor line is crossing WHITE modified

phase curve .

Modification of the real PHASE (RED curve) is made internally (inside of the
generator), and instead of RED color, real PHASE -FREQUNCY curve, we will use as

very relevant, arti ficially created inside of the generator, new, MODIFIED -WHITE
PHASE curve . Modified phase curve is kind of specific, mixed signal curve between
real ph ase and load current. This is the relevant curve for settings and regulations

RED color, real PHASE curve has  only an informative function (for real, mechanical

resonan t zone recognition), while WHITE, MODIFIED -PHASE curve should be

overlapped inside/be low RED -color, REAL PHASE curve. Where RED and WHITE
curves are not mutually overlapping, and not creating typical resonant, bell -shape
peaks, we will not have proper, real, and operating resonant regime/s (there we

could have only non -resonant, forced an d frequency -modulated operating regimes).

If automatically selectable frequency ranges are not covering the best operating

frequency range of certain ultrasonic load, instead of Afaut oo ,Rweencgre
manually and numerically define any other operating frequ ency range, by activating
amanual o button which has windows for MAX frequency, MIN frequency and

MAX span (see first Tab, lower corner, right side). Practically, manually selected

operating frequency range is important for initial scanning interval definition, when

certain wultrasonic | oad (transducer) is tested
process wil | define new, safe operating frequency Span
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The best, safe operating frequency and best set -phase point (=)  [FS]

will be automatically found, after scanning (by internal software calculation), inside

of the Operating frequency Span window where:

NEW MODIFIED -PHASE = [FS] = FSmin+[(FSmax I FSmin)/3] .
After first Scanning procedure (third Tab) , we will see that all, new, automatically
produced values, are dynamically (in real time) changing the initial ly selected values
of: Operating frequency Span and Phase (in relation to loading conditions existing

during scanning ).

On the phase -frequency scanning curve (third TAB, Scanning) we see:

-WHITE LINE (=) Principal Regulation curve (=) MODIFIED -PHASE curve

-RED LINE (=) Real PHASE measured on the load (  ultrasonic converter) between
load current and voltage.

-GREEN LINE (=) Output Load current

-The YELLOW cursor lines are showing (crossing) the value of Modified Phase
where ultrasonic generator is auto -tuned, after Scanning procedure.

Ex{en/ec/ "Peﬂfi«q 4eeg
d; Aplase@[“] f o
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Current gain

, (First Tab,
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By selecting a ¢ ompromising, Load

second slider on the right, upper side

have
parallel -resonance (high impedance loads) ultrasonic generators (such as Branson,
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-made generators).
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corner):

current -feedback amplification coefficient, which is smoothly
Awei ght O-curént sighat( GREEN dirte ,on theoSaash
Graph , Third Tab ), within the MO DIFIED WHITE PHASE curve. When load

Current
near zer o, f
When load Current gain is
o five, 50,

near t
resonance (low load impedance) generators, dominantly being controlled by output
load current (like many ultrasonic generators made in Germany).

Current gain

val u

e oifi mafiy2cases will

produc e good operating

Next two pictures are showing how different
the shape of MODIFIED WH

B! Scan weldind.vi

File Edit Operate Tools MWindow Help

ITE PHASE curve

Current gain (welding) = 0

Current gain

regimes (should be experimentally adjusted)

(=[S

coefficients are changing
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reaching below the automatically selected [calculate d operating phase level
(which is in this case equal to 1, 8V). Vertical and horizontal YELLOW lines are
Phase and Frequency cursors (defining automatically found, new operating area).

Current gain (welding) = 5

= Scan weldind.vi o ] 3
File Edit Cperate Tools Window Help @}
DEl =
X N
pararmeters | limits ~ Scaning | [=
Output capacitor %Y Graph Plat 0 E
T To oo T T o Ty b S P &
El 10 20 30 40
Output chioke 45
¥ pH 4,0+
[ [ |
800 1000 1200
Extra span 3,57
G SR 3,0-]
ey, o - @
0 0,1 0,2 0,3 o
b
b=
T
Startup mode .
‘._-)INnrmaI without scan .
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. S (viddle
[ 1 [
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Current ratio 0,0 0 i i
. 20,0 20,0 ¥ 20,2
& RU
= )= Frequency kHz
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1} 1

ONJOFF Scaning ' Unitested power ./ Conection Mominal power
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el @ Overcurrent 200 0 DT, Boo 0 anow
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1000 %

.
' Overheat 0t Write

.
wetloa .
- Lo
=3 @ overvokage 0 W Read Write:

Start:

=

Current gain = 5. Maximal value on the wh ite -phase curve is close to 1.9 V. After
such phase maximum, white line ( in a direction towards lower frequencies), is NOT
falling below the automatically selected operating phase level (whi ch is in this case
close to 0.8 V). Vertical and horizontal YELLO W lines are Phase and Frequency
cursors (defining automatically found, new operating area , or Operating frequency

Span.



In addition to regular, safe

Extra _span

Operating frequency

after auto -tuning), it is possible to make certain (manually and numerically
Span , towards, lower frequencies, in the area of
safe operating Span
become larger and ultrasonic load will be able to operate under heavy loading

selectable) extension of the
series resonance.

(like in cases of metals welding).

B! Scan weldind.vi
File Edit Operate Tools ‘Window Help
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Span , found after scanning (or

will
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Selectable Startup Modes

g
g
g
g

for AMMM and Welding generators

g
g

(First Tab, third window ..{;n the right, upper side )

XY Graph

L O
Startup mode 4
a‘scmeverylme

Scan

Input vokage

GEE D e
Low Vdde Hght
Current ratio

@ Unkested power o
@ Overcurent 500 1000_1‘5?9_?@

=
.OVHM 0‘:23\““
O.® -~ >
St 0P @ovevare  fi65 w

1. Normal  without scan: I This is normal operation every time starting from F -

start, and stopping  when manually selected phase value is found (and later
automatically controlled).

2.Hot Start : 7 After power -up, or after safety stop , (after every accidental

situation)  generator always starts from F -start, finds automatically the
selected APhaseo Madified | -Whitea | Rhase Quive [FS] and

stops. Generator is not making scanning and auto -tuning. T Every next start
will be from the last (previously memorized) well -operated frequency ( like in

cases of welding generators).
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3.Safe start : - After power -up, or after safety stop (or after accidental
situation) , generator will perform new SCANNING inside of the  previously
selected SCANNING window (see first Tab, Scanning range , first slider
upper right) which is manual l yYcasnedrengg ed susiderg. A Th
way, generator will automatically adjust the new value s of Phase [FS] and
Span (performing AUTOTUNING). For every next start, generator is
operating from F -start, but without new SCANNING |, and inside the SCANING
wi ndow (which wa s selected manually, using
Generator makes scanning and auto -tuning procedure only if some error
occurred in a last operation cycle.

4.Scanning every time : - Generator (after activating start signal) will always
make new SCANNING from F -start, inside the SCANNING window (see first
Tab, Scanning range |, first slider 1 upper right) , which should be manually
sel ect ed Swoasring gangé 0 s | iod ¢he first Tab ). Every t ime,
ultrasonic generator  will automatically adjust the new values of Phase and
Span (performing AUTOTUNING), and it will operate with newly found values.
Generator is operating the same way (repeating scanning and finding new
Phase and Span) after every (new) start signal. This regime is good for
applications where fast start is not very important, such as: sonochemistry,
ultrasonic cleaning, ultrasonic materials processing, stress relief, liquids
atomi zi ng, cont i nuo u s Gepetatort starisgf M &tag Erg
time, scanning the load, selecting the best operation point and start working
with selected power on it.
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Advanced HF current level

Advanced HF current level is a value of the output (load) current through
piezoelectric ultrasonic transducer expressed in relative units (ru).

Setting the desired maximum value of this current is realized by the slider

Advanced HF current limiting .  Qutput current Field is showing the maximal
load current .

3]
Elchiet Edition Exécution Outils Fenétre N

Such setting is limiting and avoiding dangerous levels pf a load current s that could
damage the ultrasonic transducer or generator.

Setting Method :

When working (first time, during scanning on the second TAB) with an unknown
transducer, it is recommendable to set the slider  at the maximum value (in order
to find what the maximal, relative load current level is).

Then, itis necessary to scan and adjustthe  generator as described in this manual.
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During normal  (high power) operation of the generator and ultrasonic converter , the

operator can see what the maximum value of aload current is i shown in the field
Output_current . Then, it is possible to select the desired maxim al load current
level in the field Adva nced current limiting , Which should not be crossed during

the launch and operation of the generator.

This is the feature that extends the life of the transducer and attached sonotrodes,
and increases the reliability of the generator as well.

If youwantto eliminate this feature, simply place the slider at its maxim al value .
Additional words in the communication protocol for advanced current level :
Requests:

%06A<cr> request for Advanced HF current level

Answers:

#02Axxxxx<cr> answer for Advanced HF curren tlevel

Set values:

%06Axxxxx<cr> set Advanced HF current level

INITIAL SCANNING & SETTINGS

VERY IMPORTANT RECOMMENDATIONS

Ultrasonic loads are electro  -acoustic resonant devices, and oscillating
amplitude depends on components of relevant resonance loop
(INTDUCTIVE, CAPACETIVE compensation + transformer voltage). Our
generator gives freedom to select big number of combination s of these
components - to reach different levels of Q -factor of resonance loop -
producing different levels of maximal amplitudes of a load. It is
recommended, initially, to make SCAN on lover amplitudes (for safe
operation) and later to increase the ampl itude in small steps, selecting
higher voltage value, bigger number of compensating capacitors,

different inductive compensation... We suggest starting calibrating or
adjusting capacitance, inductance and output voltage (in no -load
conditions, in air) fro  m certain minimum, which could be 20% or 25%,
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or 30%. If you see that set points of phase and amplitude are the

same as regulated (operating) phase and amplitude, then go to a

higher power level, for instance to 40%, and do the same until
reaching stable regulation (if necessary change something:
capacitance, inductance, output voltage, reduce set -phase value,
spané)é after reaching stable regulati on
50%... and continue with higher values until your ultrasonic system

will accept. For instance, some loads (converter + booster +
sonotrode) will follow stable, linear regulation only until 60% or, until

70 %, or 55 %eé because of a desi dmear geome
properties of Angvway, goy wilt seenfigé no -load conditions,
in air) what will be the maximal amplitude when set -phase and set -
amplitude levels are still under stable control. Now, go back to 30% of
set-amplitude level and verify that phase and amplitude are still well
regulated and stable. If necessary, make small ad justments of all
available parameters, again, until you rich stable amplitude and phase
regulation from certain minimal amplitude to certain maximal
amplitude (for instance from 30% to 60%). Then, change the
amplitude scale and instead of zero as the beqi nning, type in our
LabView operating software your minimal, well -operating amplitude
value (for instance 30%). Instead of 100% (on the LabView software)

type your maximal, well  -operating amplitude value (for instance
60%). Now your generator and ultrason ic system will effectively
operate between 30% and 60% (or between other two levels), but in

relative full -scale this will be a full range (as operating from 0% to

100%).
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Sonicator Operating Regime

LabView executive software for Sonicator operating is: soniweldicator.exe  , 1.3
Mb, 15 Dec 2013, and can be downloaded from here:

http://www.mastersonics.com/documents/ mmm_basics/mmm_power_suppliess! AMMM/ALL -
welding -generators/Welding+Sonicator/Sonicator%20weldind_29102013/

For liquids processing, mixing, homogenization, electrochemical deposition

and other sonochemistry applicationsé ove can
when s el &onicatan go fir e gi me .

onicator weldind.v e e e
Fichier Edition Exécution Outils Fenétle Aide

gy |

£
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Everything else, related to initial generator scanning, settings and tuning is
the same as described in this manual.

Next i mportant, operating par ame tAmplitude so,ul t r as
which is directly relat ed and proportional to ultrasonic power delivered to a


http://mastersonics.com/documents/mmm_basics/mmm_power_supplies/AMMM/ALL-welding-generators/Welding+Sonicator/Sonicator%20weldind_29102013/soniweldicator.exe
http://www.mastersonics.com/documents/mmm_basics/mmm_power_supplies/AMMM/ALL-welding-generators/Welding+Sonicator/Sonicator%20weldind_29102013/
http://www.mastersonics.com/documents/mmm_basics/mmm_power_supplies/AMMM/ALL-welding-generators/Welding+Sonicator/Sonicator%20weldind_29102013/
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load (or to a liquid under processing).. . It is important to know that under
certain loading conditions, there is always certain minimal and maximal

amplitude threshold when ultrasonic generator can drive ultrasonic
transducer in a controllable, linear operating regime. For instance, for most
of applications, mi ni mal AAmpl i tudeo when

Amplitude is 30%, and maximal Amplitude (until automatic regulation is still
operating pro perly) is 80% or 90%. Do not force ultrasonic generator to
operate below 30% or higher than 90%, because Amplitude and Phase
regulation could be non  -linear and irregular.

The next important operating regime settings are related to timing
parameters such as: Time ON _ = Operating period, Time OFF = No activity
period, Process Energy = De:'s,_ired (selected) energy that shﬁﬁld be given to

a liquid load (when teaching desired amoun t of energy, generator will stop).

We can also set the total AProcess Time 0 (meaning how long generator will
operate in a pulse repetitive regime).




