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Timeline:
2. Finish your hypothesis, variables (Experimental project) and preliminary background

research (Research Project) before Nov 12th.

3. Finish your procedure by Nov 20th

4. Conduct your experiment - Nov 20th to Dec 8 - discuss your findings with teacher

5. Analyse your observations, and work on the rest parts of your project report - winter
break (Dec 8 to Jan 8th)

5. Submit your finished project for formative evaluation - Jan 9th (Your project will not
receive any feedback if late)

6. Final Copy of your science fair project is due for summative evaluation - Jan 19th

7. Classroom Presentations will start on Jan 19th and finish on Jan 23rd

8. School-wide Science Fair - Div 3 - Feb 2, Div 2- Feb 3

February 6 - CYSF Project registration will close

March 4 - CYSF Online Projects must be complete and students will lose access to their
projects for editing

April 9 - CYSF Project Set-Up (Trifold set up, no experiment set up)

April 10 - CYSF Judging Day

April 11 - CYSF Medal and Award Ceremony

October 21 2025
Choose a Topic
Comparing the structural integrity of bioplastic (PLA) to conventional plastic (PET).
| chose this topic because | read an article about bioplastics and how they are
renewable. It made me want to research it more, and | found out that it is used in 3D
printing filaments, which made me think about how it would compare to normal

plastic.

[ Creating an Al assistant for blind people.
| was going to choose this topic, but it turned out to be difficult to find research online
on any platform to make my background research. There were also not too many Al
assistants online that actually did this kind of work so | decided to find a new topic.



[J How can Al be used to interpret intensity and locations of wildfires?
This was my original topic, but due to the topic being too original and the answers
being pretty obvious, | ditched the idea.

I will test both types of plastic for structural integrity by measuring tensile strength, impact
resistance, deformation and heat resistance. | want to learn the areas in which bioplastics
lack compared to regular plastics and research how to better those areas to refine
bioplastics and diminish the need for conventional plastics.

October 22 2025

Testable Question

If a widely used bioplastic (polylactic acid; PLA) is tested for structural integrity (by
measuring tensile strength, creep strength, flexural strength and heat resistance), how will
the results compare to conventional plastic (polyethylene terephthalate; PET)?

Background Research

Purpose
The purpose of my science fair experiment is to see which type of plastic (bioplastic or

conventional plastic) has better structural integrity by measuring tensile strength, heat
resistance, flexural strength, and creep strength. The PLA plastic product that will be used is
PLA 3D printing plastic filament. The PET plastic product that will be used is PET 3D printing
plastic filament.

What is Structural Integrity?

Structural integrity is the amount of internal strength/force an object has or/and can
withstand. It can be tested in many ways, but in this project it will be tested through tensility,
heat resistance, flexural strength, and creep strength. Structural integrity is important to any
object because it supports the object and provides a baseline to anything it can withstand or
take on. To match structural integrity, material testing is when materials/objects are exposed
to new loads and conditions to record behaviour and unique properties[10]. It is done to
identify applications for certain materials and check sustainability over long terms. Tensility,
heat resistance, flexural strength, and creep strength are all types of material testing. Let’s
take a deeper look into each of these tests.




What is Tensile Strength?

Tensile strength is the maximum amount of force
or pressure an object can be stretched before the
bonds are pulled apart and deform into a longer
version. PLA has an MPa(measurement unit used
for stretching)of around 50-60. This is because
PLA particles are big, and entangle with each
other to form a strong layer of crystallinity [1]. PET
has an MPa of around 40-50. This is because the
molecules are smaller, which causes them to
bounce in ways so that they don't get stuck
together [5]. Upgraded versions like PETG are better with tensility because they have glycol

to help stick everything together [1]. In general, pulling plastic changes the internal structure
by ripping apart and stretching the crystalline networks. To go with tensile strength,
elongation is determining a material’s elasticity before it snaps/ breaks[10]. It is very similar
to tensility because it is also a material test that measures stretching forces, but elasticity is
stretching before it snaps, but tensility is the force of the object being stretched. Another
material test to go with the stretching theme would be the elastic limit. Like the name
suggests, elastic limit is the maximum amount of stretching an object can take before giving
out[10].

What is Heat Resistance?

Heat resistance is the temperature or amount of heat an object can withstand. PLA has a

particularly low heat resistance due to its crystallization rate [7]. PLA is semicrystalline,
which has a low molecular rate. The

- “‘\\ / “- higher the molecular rate, the higher
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| ."."‘ l resisted. PET has a higher molecular
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higher heat resistance [5]. Heat also
.heut energy in-bond breukmg- causes bonds to break in different

patterns, which is why melting
something makes it into a different shape each time.Not to mention, PLA has a heat
deflection temperature of 55°C while PET has a heat deflection rate of 70°C [1]. In general,
when a plastic is put against flames, the crystalline network is burned which causes the
piece to either burn or fall off. If it is just in the plain air, it will burn and catch fire, but if it is
boiled, it will turn soft and fall apart.




What is Creep Strength?
Creep strength means the amount of stress an object can withstand while hanging a
constant load over a period of time in a set temperature[10]. They usually solely depend on
the stress and temperature[11]. If the set
Torsion temperature is very high, PLA will give out first
and PET will win the test. Even the weight or

amount of load can affect the creep because if it
is too heavy, PLA will win due to its higher tensile
strength. The bonds in the PLA plastic will react
to the tensility and slowly stretch out, while the
PET plastic bonds will quickly stretch apart and
rip before the PLA plastic does[1]. Creep strength
is a part of viscoelasticity. Viscoelasticity is when
a material describes properties that are both viscous and elastic. Viscous means a fluid like,
time dependent flow, and elastic is the ability of an object to go back to its original form after
deformation. Creep plays a big role in viscoelasticity because it is the constant stress over a
period of time that can ruin elasticity and change it to plasticity(when a material cannot
return back to its original form after deformation).
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What is Flexural Strength?
Torsion Flexural strength is the ability to resist deformation

under a hanging load without causing permanent
damage(it is more of a bending force than
pulling)[12][14]. When a material is put through a
flexural test and deforms very much, but doesn’t
break, it is called flexural strength yield[13]. Although
very similar to creep and tensile tests, it is different
» o« because creep is constant stress over periods of time
' ' and tensility is the maximum amount of force an
object can withstand by being stretched before
deforming[14].

MNon-Bonded Interactions

What is PLA?

PLA stands for polylactic acid. It is one of a select handful of plastics that are made of
biodegradable material, their main ingredients being sugar cane and/or corn starch [3][4].
Not just for environmentally safe reasons, PLA is very popular because it has similar
characteristics to highly effective plastics consisting of polypropylene(PP),
polyethylene(PLA), and polystyrene(PS) [3]. Not just for the features, it contains properties
such as phosphorus and nitrogen that increase the strength of interfacial bonds [15].



Interfacial bonds are the connection between different materials in a composite [16]. Not
just phosphorus and nitrogen, the chemical formula for PLA plastic is C3H402. Some
advantages of PLA filament is that it is one of the easiest filaments to 3D print [1]. Not to
mention, since it is biodegradable and plant deranged, it is safe to use in plastic containers,
bottles, even medical equipment [4]. Furthermore, it is easily modifiable and comes in many
appearances with different features. Although it has a low heat resistance, heat resistant
modifiers help PLA plastic withstand scorching temperatures of 110 degrees celsius [7].
Although it seems like an indestructible material, PLA has its disadvantages. Processing the
plants and organic material can be very hard and requires much machinery, manwork, and
pollution. Not to mention, without many upgrades or help from other materials, it is brittle
and very prone to fire and burns.

Polylactic Acid

Properties Polymeric Blends Advantages
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Glass transition temperature Polyhydroxy butyrate Easy moulding
Melting temperature Polyurethane Resistance
Melting enthalpy Polycaprolactone Biodegradability
Density Polyglycolic acid Biocompatibility
Tensile strength Hyaluronic acid Synthesis by several
Elasticity modulus Chitosan methods
Whatis PET?

PET stands for polyethylene terephthalate. Unlike PLA, it is not biodegradable and takes
years to decompose [5]. This causes a harmful effect on the environment and fills up oceans,
water bodies, and landfills [5]. PET plastics are used to make a wide variety of products in
larger amounts compared to PLA which requires many organic materials to create not as big
proportions. Not only for those reasons, PET is easily recycled and can be made into carpets,
sleeping bags, and winter jackets [9]. Some advantages are that it is lightweight, sturdy,
and easy to work with [5]. Since it is made out of many synthetics and tested various times
before the product is set for sale, it is chemical safe and can be safely used for food and
beverage containers without risk of disease or illness [5]. It is also used for “stainless” items
because it is resistant to alcohol, grease, and diluted acids. It is also used to replace glass in
many countries because it is not prone to cracks and requires force to show physical



deformation. PET is used to process machinery components, wheels, rollers, and can even be
mixed with cotton to make synthetic material that accurately changes temporarily according
to moisture levels. If you thought this was special, is this actually normal for PET plastic
because it is usually always modified or changed to mix with other materials to form a thin,
flexible layer of plastic [5].

POLYETHYLENE TEREPHTHALATE (PET or PETE)

COMMONLY USED FOR PROPERTIES
Soda bottles Good gas and moisture
Water bottles barrier
Beer bottles High heat resistance
Salad dressing bottles Tough
Peanut butter jars Good microwave
Jellyjars transparency
Rope Solvent-resistant
Combs
Tote bags
Medicine jars
Clothing and carpet fiber
Prepared food trays and
roasting bags
Some shampoo and
mouthwash bottles
PRO-LEAN®

Comparing and Contrasting both Plastics

Although PLA and PET are different in many ways, they also have their similarities. To start
it off, it is very easy to make and use by manufacturers which makes them very accessible
across many companies [5]. They are also reliable to use as food packaging as PET doesn’t
stain from many different substances that could stain normal plastic, and PLA is
biodegradable and plant deranged [5]. But as | mentioned, they are different in many ways.
PET is harder to make good use for the environment without recycling while PLA plastic is
biodegradable and breaks down in the soil. Not to forget, PLA is dull in color, while PET is
shiny and outstanding. Also, PET is strong, durable, and flexible while PLA is brittle and
hard[1].
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To test the tensile strength, the filament(2m)will be duct taped to a platform and a
bag will be hanging under it. The filament has to support the weight of the bag as 5lb
dumbbells are put into it. The time interval until the next dumbbells will be put inis 5
seconds. Once the filament starts to stretch or snap, the bag will be taken off the filament
and the amount of weights will be counted. Research shows that the MPa of PLA is around
50-60, which is higher than PET[1]. It has an MPa of around 40-50[1]. This shows that PET
has a lower tensile strength and a thesis can be made that PLA will have a higher tensile
strength than PET [5].

To test heat resistance, both filaments will be taped to platforms that are 150 cm
away from each other. A hair straightener will be put at 80°C and the straightener will be
clamped for 15 seconds. If the filament doesn’t melt apart from the other piece, it will be put
at 150°C and if it survives that as well, it will be put at 225°C for 15 seconds. According to
research, PET has a way higher heat deflection temperature than PLA [7]. PET has a heat
deflection temperature of around 70 degrees celsius while PLA is almost halfway at the
boiling point of water at 55 degrees celsius[1]. This shows that the straightener will have
more effect on the PLA plastic because it cannot resist the scorching temperatures that PET
can[7].

To test flexural strength, we will use a 3 point bending test. Find 2 platforms that are
10cm away from each other. Get a 12cm piece of filament and tape each end to a platform.
A bag will be hanging from it. In a similar way to the tensility test, 5lb weights will be put
into the bag. A new weight will be put in until the filament starts to snap or stretch. You will
want to record whether the filament stretched and then broke or if it instantly broke.

To test creep strength, the exact same test as the flexural strength test will take
place, but with a little less weight than it was required for the flexural test results to start
coming in. Leave it to sit and come back to it after an hour, 12 hours and 24 hours.



Hypothesis:

If a widely used bioplastic (polylactic acid; PLA) is tested for structural integrity (by
measuring tensile strength, creep strength, flexural strength and heat resistance) and the
results were compared to a widely used conventional plastic (polyethylene; terephthalate), |
hypothesize that PLA plastic will have a higher tensile strength because it has a higher MPa
than PET plastic. | hypothesize that PET will have a better creep strength because itis a
more flexible and rigid plastic, unlike PLA which is stiff and brittle. | hypothesize that PLA
will have a higher flexural strength because it contains 2 properties called PN(phosphorus
and nitrogen) which increase flexural strength by increasing the strength of interfacial
bonds. | hypothesize that PET will have a higher heat resistance than PLA because it has a
heat deflection rate of 70°C while PLA has a heat deflection rate of 55°C.

November 09 2025
Variables:
Controlled:
Controlled for all tests:
e Brand of PLA filament (eSun PLA basic filament 1.75mm diameter)
e Brand of PET filament (eSun PET basic filament 1.75mm diameter)
Controlled for each individual test:
e Tensility test:
o Filament length (200cm)
o Room temperature (20°C)
o Bag used to carry weights
o Rate at which mass is added
e Flexural test:
o Distance between supports (150cm)
o Location of hanging load (centre)
Filament length (180cm)
o Room temperature (20°C)
e Creep test:
o Distance between supports (150cm)
Mass of hanging weight (15Ib)
Test duration (24 hours)
Temperature (20°C)
Filament length: (180cm)
o Measurement intervals (1 hr, 12 hours, 24 hours)
e Heat resistance test:
o Hair straightener used
o Heatintervals (80, 150 and 225°C)
o Heating rate

o

o O O O



o Filament length (180cm)
Manipulated:
Manipulated for all tests:
e Type of filament (PLA or PET)
Test Conditions:
o Heat resistance:
m  Temperature of the filament (°C)
o Tensile strength:
= Amount of weights(lb)
o Flexural strength
m  Weight at snap(lb)
o Creep strength:
m  Amount bent(cm)
Responding:
e Tensility test:
o Maximum force before snapping (Ib)
e Flexural test:
o Load at failure (Ib)
e Creep test:
o Amount of elongation (cm)
e Heat resistance:
o Changes in color, state of matter and softness when exposed to high heat
Uncontrolled:
e Humidity- can weaken filament

Materials
e eSun PET basic filament 1.75mm

Notebook for recording observations and data
Two level platforms, at least 1m high each

1 high platform, around 3m high (I used stairs)
3 cushions

e eSun PLA basic filament 1.75mm
e Hair straightener

e Thick, medium sized reusable bag
e Duct tape

e 10 5lb dumbbells

e 10 1lb dumbbells

e Scissors

e Metre stick

e Timer/clock

[ ]

[ J

[ J

[ J



December 30 2025
Procedure:
Tensile Test:
1. Gather all materials.
Using scissors and a metre stick, cut a 200cm long piece of the PLA filament.
Using tape, strongly secure one end of the filament to the bag.
Using tape, secure the other end of the filament to the top of the 3m platform.
Place cushions underneath the now hanging bag (drop zone).
Gently place (not drop) one 5lb dumbbell into the bag.
Record observations as you add weight. Note how the filament acts right before
snapping.
8. Continue adding weights until the filament snaps.
9. Record the amount of mass it took for the filament to snap.
10. Repeat steps 1-9 for the PET filament.
11. Carry out five trials each for both the PLA and the PET filament.
Flexural Test:
1. Gather all materials.
2. Using scissors and a metre stick, cut a 180cm strip of the PLA filament.
3. Using the metre stick, measure out and place the two level platforms 150cm away

NSO o~ WwN

from each other.
Place the filament through the handles of the bag.
Using tape, secure each end of the filament to one platform, ensuring that the
filament is tightly bound.
Move the bag so that it is in the centre of the suspended filament.
Place a cushion under the bag.
Place a 5lb dumbbell in the bag (be careful not to drop any weights).
Record observations as you add weight. Note how the filament acts right before
snapping.
10. Continue adding weights until the filament snaps.
11. Record the amount of mass it took for the filament to snap.
12. Repeat steps 1-10 with the PET filament.
13. Carry out five trials each for both the PLA and the PET filament.
Creep test:
1. Gather all materials.
2. Using scissors and a metre stick, cut a 180cm strip of the PLA filament.
3. Using the metre stick, measure out and place the two level platforms 150cm away
from each other.
4. Place the filament through the handles of the bag.
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Using tape, secure each end of the filament to one platform, ensuring that the
filament is tightly bound.

Move the bag so that it is in the centre of the suspended filament.

Place 2 5lb dumbbells in the bag.

Record observations for the suspended filament after 1 hour, 12 hours and 24 hours.
Using the metre stick, measure how much the filament stretched after the 24 hour
period.

10. Subtract this number from the initial filament length, 180cm.

11. Record the resulting number as the amount of elongation.

12. Repeat steps 1-11 with the PET filament.

13. Carry out five trials each for both the PLA and the PET filament.
Heat resistance test:

1.
2.
3.

8.

9.

Gather all materials.

Using scissors and a metre stick, cut a 180cm strip of the PLA filament.

Using the metre stick, measure out and place the two level platforms 150cm away
from each other.

Using tape, secure each end of the filament to one platform, ensuring that the
filament is tightly bound.

Take your hair straightener and at 80°C, clamp both ends together and hold it for 15
seconds (always conduct with adult supervision as you can burn yourself).

Take your hair straightener and at 150°C, clamp both ends together and hold it for 15
seconds (always conduct with adult supervision as you can burn yourself).

Take your hair straightener and at 225°C, clamp both ends together and hold it for
15 seconds (always conduct with adult supervision as you can burn yourself).
Record changes in softness, color, and state of matter.

Repeat steps 1-9 for PET filament.

10. Carry out five trials each for both the PLA and the PET filament.

January 07 2025

Data

Tensile Test
Type of Maximum Mass Before Snapping  (Ib)
Plastic Trial 1 Trial 2 Trial 3 Trial 4 Trial 5 Average
PLA 20 21 21 19 20 20
PET 15 14 16 16 15 15




Flexural Test

Type of Load at Failure (Ib)
Plastic Trial 1 Trial 2 Trial 3 Trial 4 Trial 5 Average
PLA 10 12 11 10 10 10
PET 8 10 9 9 8 9
Creep Test
Type of Amount of Elongation (cm)
Plastic Trial 1 Trial 2 Trial 3 Trial 4 Trial 5 Average
PLA 10 13 11 10 12 11
PET 14 16 12 17 12 14
Heat Resistance Test
Type of Temperatur At Melt
e
Plastic Trial 1 Trial 2 Trial 3 Trial 4 Trial 5
PLA Color- It Color- It Color- It Color- It | Color- It
went from | went from | went from | went stayed
a dull dull to dull to from dull | relatively
blacktoa | very slightly to very dull.
shiny glossy. more shiny. Softness-
black. Softness- | reflective. Softness- | It went
Softness- | It went Softness- It | It went from hard
It went from hard | went from | from hard | and
from hard | and hard to to brittle | bendable
and thick [ bendable | stringy and | and easy | to very
to brittle to brittle fragile. to break. | fragile.
and and easy | State of State of [ State of
stringy. to break. Matter- It Matter- It | Matter- It
State of State of stayed solid | stayed stayed
Matter- It | Matter- It solid on solid.
stayed melted in the sides,
solid. the middle but
while melting in
staying the




solid on middle.
both sides.

PET Color- It Color- It Color- It Color- Color-
turned a turned dull | stayed Got Turned
little less and didn’t | relatively shinier slightly
shiny than | reflect the same. than less shiny.
before. anymore. [ Softness- before. Softness-
Softness- [ Softness- | Felt softer Softness- | It was not
Stayed Got and puffed | Was smooth,
relatively | smoother | up. spiky and [ sharp
the same, |and very State of felt edges.
getting thready. Matter- smooth. State of
slightly State of Stayed State of | Matter-
smoother. | Matter- solid. Matter- Stayed
State of Stayed Stayed solid.
Matter- solid. solid.

Stayed

solid.




Maximum Mass Withstood by PLA and PET Filaments before
Snapping in a Flexural Test

12 B Trial 1
B Trial 2
10 [ Trial 3
_ 8 B Trial 4
2
E,' B Trial5
TE“ 6 [ Average
w
<
B 4
o
-
2
0

PET

Type of Plastic

Maximum Mass Withstood by PLA and PET Filaments before
Snapping in a Tensility Test
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Elongation of PLA vs PET Filaments in a 24 Hour Creep Test

Amount of Elongation (cm)

20 B Trial 1
B Trial 2
Trial 3
15 B Trial 4
B Trial 5
[ Average
10
5
0
PLA PET
Type of Plastic

Observations
Tensile Strength

PET

Trial One- Once 15lb were put in the bag, the filament started stretching, and
ultimately collapsed before the next 5lb dumbbell was put in the bag.

Trial Two- At 10lb, 1lb dumbbells were put in the bag and 4lb worth of 1lb dumbbells
were put in the bag before the filament ultimately snapped at 14lb.

Trial Three- Once 15lb was put in the bag, a 1lb dumbbell was put inside the bag
instead of a 5 Ib dumbbell, ultimately making the bag filament snap at 16lb.

Trial Four- As the last trial, a 1Ib dumbbell was put and the bag after 15Ib and the
filament snapped at 16lb.

Trial Five- At 15Ib, the filament snapped.

Trial One- Once 20lb were put in the bag, the filament started making many
snapping noises before finally breaking.

Trial Two- Once 20Ib was reached, a 1lb dumbbell was put in the bag to ultimately
make it snap at 21lb.

Trial Three- As the second trial, the filament snapped at 21lb.

Trial Four- Once 15lb was put in the bag, 4lb worth of 1lb dumbbells were put in the
bag to make the filament ultimately snap at 191b.



Trial Five- Once 4 5lb dumbbells were put in the bag, the filament snapped at 20lb.

o

First, you tie the bag to a high place, then gently place weights in it until it snaps.

Flexural Strength

PET

Trial One- Once 5lb was put into the bag, 1lb dumbbells were put into the bag and at
3 1lb dumbbells the filament snapped at 8lb.

Trial Two- Once 5lb was put into the bag, 1lb dumbbells were put into the bag and at
5 1lb dumbbells, the filament snapped.

Trial Three- Once 5lb was put into the bag, 1lb dumbbells were put into the bag and
at 4lb worth of dumbbells, the filament snapped.

Trial Four- Same as the last trial, the filament snapped at 9lb.

Trial Five- Once 5lb was put into the bag, 1lb dumbbells were put into the bag and at
3 1lb dumbbells the filament snapped at 8lb.

Trial One- Once 10lb was put in the bag, the filament snapped.

Trial Two- Once 10lb was put in the bag, 2 1lb dumbbells were put in the bag to
make the filament snap at 12Ib.

Trial Three- Once 10lb was put in the bag, a single pound dumbbell was put in the
bag to make the filament snap at 11lb.

Trial Four- Once 10lb was put in the bag, the filament snapped.

Trial Five- Once 10lb was put in the bag, the filament snapped.

Creep Strength

PET

Trial One- After 1 hour, it stretched 2cm, after 12 it stretched 6cm, and after 24 hours,
it stretched 14 cm.
Trial Two- After 1 hour, it stretched 3cm, after 12 it stretched 9cm, and after 24 hours
it stretched 16¢cm.



Trial Three- After 1 hour, it stretched 2cm, after 12 it stretched 5cm, and after 24
hours it stretched 12cm.

Trial Four- After 1 hour, it stretched 4cm, after 12 it stretched 9cm, and after 24 hours
it stretched 17cm.

Trial Five- After 1 hour, it stretched 3cm, after 12 it stretched 7cm, and after 24 hours
it stretched 13cm.

Trial One- After 1 hour, it stretched 2cm, after 12 it stretched 3cm, and after 24 hours,
it stretched 10 cm.

Trial Two- After 1 hour, it stretched 1cm, after 12 it stretched 4cm, and after 24 hours,
it stretched 13 cm.

Trial Three- After 1 hour, it stretched 2cm, after 12 it stretched 3cm, and after 24
hours, it stretched 11 cm.

Trial Four- After 1 hour, it stretched 3cm, after 12 it stretched 4cm, and after 24
hours, it stretched 10 cm.

Trial Five- After 1 hour, it stretched 2cm, after 12 it stretched 4cm, and after 24 hours,
it stretched 12 cm.

Heat Resistance

PET

Trial One- No effects to filament at 80°C, slight disfigurement at 150°C and at 250°C,
it melted.

Trial Two- Little shape changes at 80°C, and at 150°C, it melted.

Trial Three- No effects to filament at 80°C, visible disfigurement at 150°C and at
250°C, it melted.

Trial Four- No effects to filament at 80°C, slight disfigurement at 150°C and at 250°C,
it melted.

Trial Five- Small changes in shape at 80°C, and melted at 150°C.



e Trial One- Major disfigurement at 80°C and melted at 150°C.

e Trial Two- Slight changes at 80°C, major disfigurement at 150°C, and melted at
250°C.

e Trial Three- Melted at 80°C.

e Trial Four- Visible disfigurement at 80°C, and melted on the last second of 150°C.



e Trial Five- Small changes in shape at 80°C, and melted at 150°C.

Graphs

Results

Tensile Strength

For tensile strength, the first trial ended with the PLA plastic snapping at 20lb and the PET
plastic at 15lb. The second trial ended with the PLA plastic snapping at 21lb and the PET
plastic at 14lb. The third trial ended with the PLA plastic snapping at 21lb and the PET
plastic at 16. The fourth trial ended with the PLA plastic snapping at 19lb and the PET
plastic snapping at 16lb. The fifth trial ended with the same results as the first trial.
Flexural Strength

For flexural strength, the first trial ended with the PLA plastic snapping at 10lb and the PET
plastic at 8lb. The second trial ended with the PLA plastic snapping at 12lb and the PET
plastic at 10lb. The third trial ended with the PLA plastic snapping at 11lb and the PET
plastic at 9lb. The fourth trial ended with the PLA plastic snapping at 10lb and the PET



plastic snapping at 9lb. The fifth trial ended with PLA plastic snapping at 10lb and the PET
plastic snapping at 8lb.

Creep Test
For the creep test, the first trial ended with the PLA plastic bending 10cm and the PET

plastic bending 14cm. The second trial ended with the PLA plastic bending 13cm and the
PET plastic bending 16cm. The third trial ended with the PLA plastic bending 11cm and the
PET plastic bending 12cm. The fourth trial ended with the PLA plastic bending 10cm and the
PET plastic bending 17cm. The fifth trial ended with the PLA plastic bending 12cm and the
PET plastic bending 13cm.

Heat Resistance

For heat resistance, the first trial ended with the PLA plastic melting at 150°C and the PET
plastic at 225°C. The second trial ended with the PLA plastic melting at 225°C and the PET
plastic at 150°C. The third trial ended with the PLA plastic melting at 80°C and the PET
plastic melting at 225°C. The fourth trial ended with the PLA plastic melting at 150°C and
the PET plastic melting at 225°C. The fifth trial ended with both plastics melting at 150°C.

Conclusion

For tensile strength, my hypothesis, which was that PLA would have a better tensile
strength, was correct. It averaged a weight of 20lb without snapping while PET averaged
snapping at 15lb. This is because it has properties like phosphorus and nitrogen and has a
high tensile strength. For flexural strength, my hypothesis, which was that PLA would have
a better flexural strength, was correct. Different from tensile strength, instead of
pulling/stretching until it snaps, flexural strength is testing how much a material can bend
before snapping. wit averaged a weight of 10lb without snapping while PET averaged
snapping at 9lb. This is because of a high tensile strength and has properties like
phosphorus and nitrogen. For creep strength, my hypothesis, which was that PET would
have a better creep strength, was wrong. PLA averaged bending only 11cm while PET
averaged bending 14cm. | said that PET would win because it is made of strong, flexible
material, while PLA is weak and brittle, but it survived. For heat resistance, my hypothesis,
which was that PET would have a better heat resistance, was right. PET averaged melting
at 195°C while PLA averaged melting at only 150°C. This is because of PET’s crystalline
molecular structure and high heat deflection rate.

Sources of Error

Much improvements could have been made in my project. For example, the bag in the creep
and flexural test might have not been directly in the middle, which could have caused
buckling or early deformation. Not to mention, many plastic filaments of all kinds usually
have manufacturing additives to help resist heat or give better tensile strength. Not to forget,
as mentioned in the uncontrolled variables, the humidity could have weakened the filament



during any stretching period or increased melting rate. To reduce error, 5 trials were taken
instead of the usual 3.

Applications

Around the world, many programs and organizations are spreading the message of saving
the world. With bioplastics that are easy to make and are renewable, it makes a huge
difference in how much pollution that we create as a society. Testing bioplastics is important
because we need to find qualities that it lacks compared to conventional plastics so that we
can one day replace conventional plastics with bioplastics.
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