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Force and Extrusion in the Food Industry.
or
How do you make snacks and crackers?

The Play Doh Factory.
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Extruded Foods

¢ Foods that are extruded Include:
— pasta, pellets, expanders

— ready-te-eat cereals, 3G snacks, and
low-fat snacks, crackers

—|ce cream
¢ lnclucde bieplastics

REER /AW EaimUed u/extriision/programsicea-ntm



Snack Foods

Functional/Nutraceuticals Foods

Cereal Foods

Vegetable proteins

Semi moist foods

http://www.tamu.edu/extrusion/programsfood.htm



Food Extrusion Technology

¢ Machines are:
—twin screw extrusion (TSE)
— conical double screw
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What Is extrusion?

EXtrusion Is a manufacturing process where a
billet of material is pushed and/or drawn through
a die to create a shaped rod, rail or pipe. The
proecess: usually creates long length of the final
preduct and may ke contintious or Semi-
continuieuUs 1IN nature. Seme materials are hot
drawn Whilst ether may. be cold drawn .

It IS common In the plastic extrusion Precess to
USe plastic chip; WhIChI IS then melted and rather
than drawing the materal threugh the die to
SguUEeeze themplastic out of the die R a similar
fa%hion Lo the extiusIon o teePAaSEE Fema
tue:

http://www.biologydaily.com/biology/Extrusion



http://www.biologydaily.com/biology/Manufacturing
http://www.biologydaily.com/biology/Billet
http://www.biologydaily.com/biology/Die
http://www.biologydaily.com/biology/Toothpaste

licenses \Wenger
Manufacturing, Inc., to make and
sell'a breakthrough technology: for
the processed-foed Industry

or SCEX,
CORSUMErSs; could have puifier puifs;
faster-cooking pastal and cereal that-will
rFemain CrisprloReer I milk

LR/ /WA REWSE CORENFedU/releases/APHIOB/ S CEXS P ItmI



An example food patent

¢ Starch snack foods and process , United States Patent 4873093

Abstract:The invention Is a process and a product of the process for
preparing a baked snack food from a composition containing at least one
ingredient having starch. The ingredient having starch and the water
comprises substantially all off the ingredient of the composition. The
method invelves steaming the composition to form a dough-like
consistency. In the most preferred emboediments of the invention the
Ingredient including starchi Is either a corn or a potate ingredient. The
steaming Is conducted until the composition ehtains a temperature of at
least 160.degree. k. and preferably 200.degree: k. he composition is held
at this temperature o about 2 terabeut 6:minutes. e CompesItion IS
thenrmachined, formed Inte pPIeCES; andihaked in a conventional oven:
Durngrkaking the extenorn layer off therdough coeks rapidly and traps
steamiin thelnteror pertiontoiftherdetghs Blisters  andrcuris resultin the
linalfproduct thatimpart a chip=likerappearance tor thetfinal \product AR
alternativeremboedimentincludes applying arspray o1l tortherpIeCes ETore
pPakingrterehtainrasfiinal preducthavingraflatcracker-like appearance.






The “Play-Doh” Factory Experiment

TThe smaller the surface area of the
template, the greater the force to
extrude the “Play-Deh”
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Experiment Equipment




How was FORCE measured?

The plunger was raised to the full open
position.

Foerce readings in Newtens were
measured by pulling the handle
tangentially, te the arc made: Dy,
clesIing the handle:



The “Play-Doh” Factory Experiment

& Experimental Conclusions

Average kForce

AvVerage Force “0”

Prediction: O







The data for spagetti holes template

Angle(degrees) newtons used template used

60 14n Spaghetti holes
50 13n spaghetti holes
40 14n spaghetti holes
10 14n spaghetti holes
20 16n spaghetti holes

10 17n spaghetti holes



The data for tri circled holes template

Angle(degrees) newtons used template used
60 On tri circled
50 8n tri circled







¢ Excel

— force data was tabulated then a plot was
made to look for changes in force.

¢ Interactive PhysIcs

— lnitial censtruction of & moedel describing the
force on a npiek of play. deh was completed.

— FUture moedel torincorperate’ tangential force
IRCrEMENLS, materal and suriace area of
template



Interactive Physics model

% Interactive Physics - [play Doe project 2] E]
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The average force was larger to push Play-Doh
thru the spagetti holes than the tri-circled holes.

The surface are needs to be measured.

Excel was used to collect data. Surface area will
e compared to force.

Interactive Physics moedel was started to “model’”
the forces needed te extrude Play-Deh. Medeling
willFallew: the prediction ol iorce te push fiexinle
matenral threugh extriders.

EXtrUSIOn IS aniimportant technelegy, and process
that ImpPacts Us; eveny day  represented i) the
I0EES We' eat and hew they are manufactured.



¢ More time Is needed for students to
research and develop models

¢ Students learn that things learned In
1SS 12 applications —
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¢ It Is interesting to note that Pringles saddle shape chip
surface was modeled after, and can be described
mathmatically by, a hyperbolic parabloid, which Is a form of
guadric equation. This shape Is distinctive in that It Is
curved at all points aloeng Its surface; there are no flat
planes or lines. This design characteristic IS beneficial as It
helps keep the chips from breaking during distribution by,
eliminating lines of stress aleng whichra small cracksmay.
easlly. propagate. Further It Keeps the stack of chips tightly,
Interlocked or nested during distrbution. Prhngles s the
only brand of stacked poetator chips: that exhibit this
characteristic doupble saddle shape; all' others are ol a single
CUrVe suriace design such as a paialkelic CVIINEEN GF CICUIAar

aviinecar

http://www.biologydaily.com/biology/Pringles


http://www.biologydaily.com/biology/Paraboloid
http://www.biologydaily.com/biology/Quadric
http://www.biologydaily.com/biology/Quadric
http://www.biologydaily.com/biology/Cylinder_%28geometry%29
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