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Apple Cutting
Movie files: Click & Play





Bread Cutting
Movie files: Click & Play

First cut realized without vibrations

Next cuts: Ultrasonic Cutting





Cheese Cutting - 1
Movie files: Click & Play







Cheese Cutting - 2







Very sticky Gorgonzola Cheese - 3






Cookies & Cakes -1
First cut: Without Vibrations

Next Cuts: Ultrasonic Cutting
Movie files: Click & Play







Cookies & Cakes - 2
First cut: Without Vibrations

Next Cuts: Ultrasonic Cutting





Very Soft & Sticky Cake - 1
First cut: Without Vibrations

Next Cuts: Ultrasonic Cutting





Very Soft & Sticky Cake - 2

First 2 cuts 
here are 
without 

vibrations 
and last 2 
cuts with 
vibrations

Bottom: 
Movie files

Click & Play





Very Soft & Sticky Cake - 3

2 upper movie files:  MMM 
ultrasonic cutting

Bottom movie file: No ultrasonic 
vibrations; -only mechanical






Plastics Cutting

Movie files: Click & Play






Styro-Foam Cutting
Movie files: Click & Play





Water Atomizing
Movie files: Click & Play





Very Large Cutting Blades - 1



Very Large Cutting Blades - 2

Any Cutting-Blade Size and Shape:  When Driven by MMM
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Traditional Ultrasonic Cutting
(examples from different Internet sources)

Movie files: 
Click and Open

In reality: 
Slightly 

Modified, 
Constant 

Frequency 
Ultrasonic 

Plastic 
Welding 

Equipment










Known Problems of existing Ultrasonic 
Cutting Equipment (constant frequency operating)

-Sonotrodes are 
easily braking (here 
around slots)

-Material is sticking 
to a sonotrode (here)

-Sonotrodes are 
complex and 
expensive

-The best cutting 
zone is very narrow 
(more than 90% of 
the sonotrode 
surface is inefficient 
for cutting) 

Ultrasonic 
plastic welding 
sonotrode, 
sharpened 
here

Very narrow, 
sharpened edge 
of the 
sonotrode is the 
only cutting 
zone.  Material 
is easily 
sticking to the 
rest of the 
sonotrode 
surface   



MMM-Multifrequency Cutting
(4 movie files on this page)

-Food 
products 
cutting

-Large and 
fully 
activated 
cutting 
blade

-No 
standing 
waves







Multifrequency Cutting Examples

(4 movie files on this page)

-Sonotrodes are 
uniformly 
activated (90% 
of the sonotrode 
surface is fully 
efficient for 
cutting)

-Material is not 
sticking to a 
sonotrode

-Sonotrodes are 
very simple and 
inexpensive

-The best cutting 
zone is very large 
(no standing 
waves)







Multifrequency Cutting Design
(MMM technology)

Number of New Design Options

Feasible: MPI’s R&D In Process…



MMM (Modulated, Multimode, 
Multifrequency) ultrasonic 
generators utilize a new and 
proprietary technology 
capable of stimulating 
wideband sonic and ultrasonic 
energy, ranging in frequency 
from infrasonic up to the MHz 
domain, that propagates 
through arbitrary shaped solid 
structures. Such industrial 
structures may include heavy 
and thick walled metal 
containers, pressurized 
reservoirs, very thick metal 
walled autoclaves, extruder 
heads, extruder chambers, 
mold tools, casting tools, large 
mixing & cutting probes, 
various solid mechanical 
structures, contained liquids, 
and ultrasonic cleaning 
systems.
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