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Abstract

Name: Moulish Kumar R

Poly-Lactic Acid (PLA), an environmentally friendly biopolymer which has exclusive
properties, such as good processability, high rigidity, glossy nature is commonly used in
the additive manufacturing field is being used as matrix and tested against mechanical
properties in the pure state and also with the composite mixture with coir fibres at different
compositions at different percentage ranging from 5% to 30% for improvement in the
properties. Coir fibre is chosen as the reinforcement polymer due to its good thermal
stability, mechanical properties, structural properties, critical length and water absorption
characteristic. The composite mixture is attained by the stir-casting method which is
considered to be the one of the best composite casting methods due to the simple
experimental processes, cost efficient. The composite’s mechanical properties such as
tensile strength, impact strength, flexural properties, hardness properties will be tested and

the properties will be analysed.

Specific Contribution

e Literature survey
e Study of different composites and their properties

e Results, Presentation and Final report
Specific Learning

e Complete understanding of nature of PLA and its composites and their properties.

e Understanding of different casting techniques involved in casting of composites.
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Poly-Lactic Acid (PLA), an environmentally friendly biopolymer which is commonly used
in the additive manufacturing field is being used as matrix and tested against mechanical
properties in the pure state and also with the composite mixture with coir fibers. Coir fiber
is chosen as the reinforcement polymer due to its good thermal stability, mechanical
properties, structural properties, critical length and water absorption characteristic. The
composite mixture is attained by the stir-casting. The composite’s mechanical properties
such as tensile strength, impact strength, flexural properties, hardness properties will be

tested and the properties will be analyzed.

Specific Contribution
e Literature survey
e Study of different composites and their properties
e Results, Presentation and Final report

Specific Learning

e Complete understanding of nature of PLA and its composites and their properties.

e Understanding of different casting technigques involved in casting of composites.
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The mechanical characteristics of Poly-Lactic Acid (PLA), an environmentally benign
biopolymer that is often used in additive manufacturing, are being investigated both in its
pure form and as a composite with coir fibres. Due to its excellent thermal stability,
mechanical characteristics, structural qualities, critical length, and water absorption
characteristic, coir fibre is chosen as the reinforcing polymer. Stir-casting is the method
used to create the composite mixture. The tensile strength, impact strength, flexural
properties, and hardness qualities of the composite will be tested, and the properties will
be assessed.

Specific Contribution
e Literature survey
e Study of different composites and their properties
e Results, Presentation and Final report

Specific Learning

e Complete understanding of nature of PLA and its composites and their properties.

e Understanding of different casting techniques involved in casting of composites.
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CHAPTER 1

INTRODUCTION

1.1 Overview:
PLA — Poly Lactic Acid, a compostable, biodegradable thermoplastics made from
renewable sources such as wheat, corn, starch which has a distinct property of
sustainable, bio-compatible and low toxicity. PLA is also an environmentally friendly
polymer that has good processability, high rigidity and glossy nature which finds its

common usage in additive manufacturing field.

This PLA is made into composites with coir as reinforcement which has a particular
property such as good thermal stability, stable mechanical properties, structural
properties, critical length and water absorption properties, by using Stir casting
methodology.

1.2 Manufacturing Process:
PLA and coir reinforced composites are made using stir casting method as it has a

simple experimental process and cost efficient.

1.3 Drawbacks and solution:

Despite of having great nature and adaptability the PLA polymer has a poor mechanical

property and that reduces the usability of the PLA.

To overcome the drawback coir fibre is added as reinforcement at different percentages
to PLA and made into composites and tested to determine which combinations serves
the best final results.



1.4 Motivation:

As there is need for replacement of petrochemical products in the market in every
industry with degradable products. So, introduction a bio-degradable and sustainable
products such as PLA is needed, but the drawback of the usage in industries is
mechanical properties and the motivation is to address the issue and find a modification
sustainable enough and overcome the drawback.



CHAPTER 2

OBJECTIVE

The basic objective of the project is to improve the mechanical properties of the PLA by

addition of coir fibre as reinforcement by stir casting methodology.

Coir fibre is added as reinforcement to PLA at different percentages ranging from 5% to
25% and each combination is made into 3 samples for repetition and each sample is tested
for tensile strength, impact strength, hardness and flexural strength and comparison is made
to check the improvement in the above-mentioned properties with the pure PLA substrate
to combinations of PLA and coir reinforcement and provide the results.

Find the combination in which all the properties are better than the pure PLA substrate and

establish the results.



CHAPTER 3
METHODOLOGY

3.1 Material:
For the project the materials are chosen at standards,
e Matrix - Poly Lactic Acid (PLA), in the pellet form is used for the
production of composites — melting temperature of the PLA pellets is 300°
Celsius, density of 1.6 gram. The appearance of the PLA pellet is shown in
fig 3.1. Table 3.1 shows the physical and mechanical properties of PLA
e Reinforcement — Coir fibre is added as reinforcement for the production of
composites, coir fibre is added in powdered form for the proper mixing and
to make consistent composites. The appearance of the coir fibre is shown in
fig 3.2

Fig 3.1 PLA pellets before melting.

Fig 3.2 Powdered coir fibre



Table 3.1 Properties of PLA [4]

SI. NO. Property Value
1. Molecular weight 66000 g/mol
2. Specific gravity 1.27
3 Solid density 1.2515 g/cm?®
4 Glass transition temperature 55 °C
5 Melting temperature 165 °C
6 Tensile strength 59 MPa
[ Elastic modulus 3500 MPa
8 Shear modulus 1287 MPa
9 Yield strength 90 MPa
10 Notch Izod impact 26 J/m
11 Rockwell hardness 88 HR
12 Percent of elongation 11.3%
13 Young’s modulus 1280 MPa




3.2Fabrication of composites:

Fabrication of PLA composites is done by using stir casting methodology.

3.2.1 Stir Casting:

Stir casting methodology is selected because of its simplicity and ease to use nature,
comparing other casting methods such as open moulding, extrusion, Injection moulding
and RTM, stir casting methodology is cost efficient way and more reliable way of creating

polymer. Fig 3.3 shows the Stir casting machine used,

Fig 3.3 Stir casting equipment with drum view.

Step 1 involves pre heating of the reinforcement materials — powdered coir and then
continued by melting of substrate in our case PLA pellets, stainless steel is used as drum
for casting process because the melting temperature of the Stainless steel is 1400° to 1500°
Celsius which is way higher than the melting temperature of PLA pellets which is 300°
Celsius.

The melting point of PLA is found by using trial and error method for different temperature
of 200°, 250°, 300° Celsius to find the perfect solidifying temperature in which PLA reaches
condition where it perfect flowable polymer, for each temperature the PLA polymer is
melted and solidified into specimen and tested. It is found that at 300° Celsius the polymer
formed is optimal for the usage.

Melted polymer is then transferred to stir casting drum for proper mixing and converting
into flowable polymer state for further solidification. Totally two different paths are



selected for physical fabrication I) Pure PLA substrate I1) PLA composite with Coir fibre

as reinforcement.
3.2.2 Pure PLA substrate:

PLA pellets are taken and melted in the resistance furnace to convert them into flowable
polymer. PLA is melted at 300° Celsius as discussed earlier and transferred to stirrer to stir
at 600RPM to increase the viscosity and increase flow properties for 10 to 20 minutes. The
melted PLA is poured into pattern from which solidifications occurs into required
specimen.

3.2.3 PLA with Coir composite:

In this case the same process is followed until melting of PLA, then melted flowable
polymer is transferred into stir casting drum and stirred for 10 to 20 minutes and preheated
coir fibre in powdered state is added into the stirrer and continued for 15 to 20 minutes.
The individual compound is allowed to mix using mechanical vertical stirrer powered by
motor.

The stir speed is also found by trial and error method, the stir speed is gradually increased
and 600 RPM is noted to be the optimal stir speed for perfect flowable polymer and
maximum bonding of composite is achieved, beyond which the drum starts to rotate with
the machine and composite mixing is not achieved and also below 600 RPM proper mixing
is not achieved.

PLA with reinforcement is created into different compositions with increase in percentage
of concentration of coir fibre into the PLA substrate. The following are the combinations

of PLA and coir fibre composites that are made in our case.

Table 3.2. Percentage distribution of concentration of PLA and

coir reinforcement

Specimen Concentration | PLA Percentage Coir Fibre Percentage | Specimen
Pure PLA 100% - A
PLA + Coir 95% 5% B
PLA + Coir 90% 10% C
PLA + Coir 85% 15% D
PLA + Coir 80% 20% E
PLA + Coir 75% 25% F




After the flowable and perfectly bonded composite polymer is transferred into mould of
each testing specimen for solidification.

Fig 3.4 shows the procedure followed in the process of making composites.

PREHEATING DISPENSER OF
REINFORCEMENT

P

HEATING
DEVICE

MATRIX

TEMPERATURE

® STIRRER

[5) ) SOLIDIFICATION
STIRRING AND MIXING

@ ®

MELTING

Fig 3.4 Steps involved in the Stir casting.

Preheating — Melting — Stirring with reinforcement - Solidification



3.3 Tensile testing:
Tensile testing is done to determine various mechanical properties of a material. The tensile
testing in our case is done in universal tensile testing machine at NIT Trichy. The tensile
specimen is made to hold in firmly between two jaws, upper jaw and lower jaw, the lower
jaw is fixed in the surface on a static position and the upper jaw is made to move in positive
Y direction.
When the upper jaw moves and the metal starts to deform plastically and all the required
mechanical properties such as tensile strength, yield strength, and elongation are
obtained at the point of deformation and all the values are plotted with stress against strain,
thus stress-strain curve is obtained.
» ASTM D3039 — 115mm X 19mm X 4mm

In our case, the tensile specimen is selected based on the above-mentioned ASTM and
mould is made using this standard. Totally 2 specimens for each combination of

e Pure PLA, 95%PLA + 5% coir, 90% PLA + 10% coir, 85% PLA + 15% coir, 80%

PLA + 20% coir, 75% PLA + 25% coir is made

The figure shows the tensile specimens

Fig 3.5 Tensile testing specimen



3.4 Impact testing:

Impact testing is done to determine the energy that a notched specimen can absorb during
collision. This energy absorbed is used to determine the impact strength, toughness and
fracture resistance, which involves in the crucial step of selection of materials for industry
of impact loading and collision depend industry.

In this project Charpy V-Notch impact testing in NIT Trichy is carried out for finding the
impact strength of the pure PLA and composite of PLA and coir fibre. The test is conducted
by striking the specimen with pendulum with sample being held at both the ends, the
absorbed impact energy is determined by measuring the reduction of speed in the returning
pendulum. Charpy test sample is also selected from the ASTM standard,

» ASTM D256 — 66mm X 13mm X 3mm

In our case, the Impact specimen is selected based on the above-mentioned ASTM and

mould is made using this standard. Totally 2 specimens for each combination of
e Pure PLA, 95%PLA + 5% coir, 90% PLA + 10% coir, 85% PLA + 15% coir, 80%
PLA + 20% coir, 75% PLA + 25% coir is made
The figure shows the Impact specimens

Fig 3.6 Impact testing specimen

10



3.5 Hardness testing:

Hardness testing is used to determine the resistance of the material for deformation by
penetration of another harder material. Hardness testing allows user to determine the basic
material properties such as ductility, strength and wear resistance properties. All these
properties also depend on the loading profile, loading time, specific loading capacity of
intender.

In our case hardness testing is done in Vickers micro hardness machine in SASTRA
University, which uses diamond intender for creating indentation in rhombus shape, the
area of the indentation is calculated and proportional to hardness value. Polished surface is
used for hardness calculating

HV = 1.854(F/D2)
F — Force being applied.
D — Area of the indentation.

The figure shows the flexural specimens

11



CHAPTER 4
RESULTS AND DISCUSSION

4.1 Effect of Tensile strength property on polymer composite:

Tensile testing is done for each sample of Pure PLA and all the combination of PLA and
coir fibre as reinforcement and the average value of all the values of tensile test for each
sample is found, results are obtained and comparison is made and established.

The tensile testing results are depicted below in the Table 4.1.,

Table 4.1 Tensile test results

SI. NO. Combination Tensile strength (MPa)
1. Pure PLA 20.5
2. 95% PLA + 5% Coir 18.7
3. 90% PLA + 10% Coir 21.65
4, 85% PLA + 15% Coir 22.05
5. 80% PLA + 20% Coir 16.7
6. 75% PLA + 25% Coir 12.05

C2

Fig 4.1 Tensile test results 12



Fig 4.1 shows the tensile specimen after the testing is done and shows the breaking of
sample had happened in the neck region and the point of the breaking is where all the results

are obtained,
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+ 5% Coir s - . A
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Tensile Strength(Mpa)|  20.5 21.65 | 167 | 1205

Concentration of PLA and Coir Composites

Fig 4.2 Graph showing Tensile strength

Fig 4.2 depicts the graph distribution of tensile strength of the all the concentration of PLA
and Coir composites. It is noted that the tensile strength of the composite started to ascend
in comparison to pure PLA in composite and descend after crossing a particular
concentration. It is established that the correct concentration of inclusion of coir
reinforcement to the PLA substrate for improvement in the tensile strength is 15% Coir
reinforcement in addition to 85% PLA substrate. And 75% PLA and 25% Coir
reinforcement shows the least of all tensile strength and the it is assumed that the tensile
strength of the composite starts to descend as the increase in the coir reinforcement
concentration after a particular level.

It is noted that the highest of all Tensile strength is found at 85% PLA and 15% Coir
reinforcement.

13



4.2 Effect of Impact strength property on polymer composite:

Impact testing is done for each sample of Pure PLA and all the combination of PLA and

coir fibre as reinforcement and the average value of all the values of Impact test for each

sample is found, results are obtained and comparison is made and established.

The impact testing results are depicted below in the Table 4.2.,

Table 4.2 Impact test results

SI. NO. Combination Impact Strength (J/m?)
1. Pure PLA 8
2. 95% PLA + 5% Coir 9.5
3. 90% PLA + 10% Coir 15
4. 85% PLA + 15% Coir 19
5. 80% PLA + 20% Coir 16.5
6. 75% PLA + 25% Coir 10

A

Table 4.3 Impact test results

14



Fig 4.3 shows the Impact specimen after the testing is done and shows the breaking of
sample had happened in the notch region and the point of the breaking is where all the

results are obtained,
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Fig 4.4 Graph showing Impact strength

Fig 4.4 depicts the graph distribution of impact strength of the all the concentration of PLA
and Coir composites. It is noted that the impact strength of the composite started to ascend
in comparison to pure PLA in composite and descend after crossing a particular
concentration. It is established that the correct concentration of inclusion of coir
reinforcement to the PLA substrate for improvement in the impact strength is 15% Coir
reinforcement in addition to 85% PLA substrate. And pure PLA substrate shows the least
of all impact strength and the it is assumed that the impact strength of the composite starts
to descend as the increase in the coir reinforcement concentration.

It is noted that the highest of all impact strength is found at 85% PLA and 15% Coir

reinforcement.

15



4.3 Effect of Hardness property on polymer composite:

Hardness testing is done for each sample of Pure PLA and all the combination of PLA and
coir fibre as reinforcement and the average value of all the values of hardness test for each
sample is found, results are obtained and comparison is made and established.

The Hardness testing results are depicted below in the Table 4.4.,

Table 4.3 Hardness test results

SI. NO. Combination Hardness (HBR)
1. Pure PLA 101
2. 95% PLA + 5% Coir 40
3. 90% PLA + 10% Coir 72
4. 85% PLA + 15% Coir 92
o. 80% PLA + 20% Coir 50
6. 75% PLA + 25% Coir 30
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=
)
P
(%)
L

(0]
Pure PLA 95% PLA + | 90% PLA + | 85% PLA + | 80% PLA + | 75% PLA +
| 5% Coir 10% Coir 15% Coir 20% Coir | 25% Coir

(HBR)
Concentration of PLA and Coir Composites

Fig 4.5 Graph showing Hardness
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4.4 Scanning Electron Microscope (SEM) Images:

100 pm _ -
EHT=10.00 kV Signal A= SE1
WD= 9.5mm Mag= 250X

100 um .
EHT = 10.00 kV Signal A= SE1
WD = 9.0 mm Mag= 250X

Fig 4.7 SEM Image of composite internal at 250X magnification - 2

17



In fig 4.6 and fig 4.7, we can observe that is a clean surface shows that in the stir casting
method, the selected temperature and stir speed is accurate and helps in the proper
mixing of the PLA and coir reinforcement and thus shows that the fibre and PLA are
separated during the casting process. And also, there is no clean fibre visible is
fractured this shows the proper adhesion between the PLA and the fibre.

In fig 4.6, we can observe four pores in the surface of the composites shows that the
air bubbles are formed during the process, and helps in improving mechanical

properties.

In fig 4.7, we can observe small flat surface across the surface of the composites, that
shows the availability of the fibre is the composites and it is uniformly distributed, and

the effect of the uniform distribution is observed in the mechanical behaviour of the

composites.

4.5 Stress Vs Strain curve:
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Fig 4.8 Stress - Strain curve



4.6 Interpretation:

Based on the testing done the results are obtained and all the results are interpreted with the

article that are collected for literature survey and discussion is made based on the

establishment.

1. In the article Natural fibers as reinforcement in polylactic acid (PLA) [9] composites,
published by K. Oksman, M. Skrifvars, J.-F. Selin in 2003 discussed about the
mechanical properties of PLA composite with Flax in pure and plasticized PLA and

tensile properties are established.

Table 4.4 Tensile strength of PLA/ Flax composite [9]

SI. NO. Composite Tensile Strength (MPa)
1. Pure PLA 50
2. PLA with 30% Flax 53
3. PLA with 40% Flax 44

Table 4.5 shows the tensile testing values. This indicates the tensile strength of
composites increases with increase in the percentage of fibre and started to decrease
after a particular value same as our case.
The composites are made by compression moulding methodology with involves
mechanical compression force which makes the tighter packing of PLA and fibre and
thus the mechanical property value is high in compared with our case.

2. Inthe article Impact and tensile properties of PLA/Cordenka and PLA/flax
composites published by Benjamin Bax, Jo'rg Mu" ssig in 2008 [6] discussed the

impact and tensile properties of the PLA with Cordenka and Flax fibre.

Table 4.5 Tensile strength of PLA/ Flax composite [6]

Tensile Strength Impact Strength

SI. NO. Composite
(MPa) (kJ/m?)
1. PLA with 10% Flax 42.73 9.47
2. PLA with 20% Flax 49.23 10.45

3. PLA with 30% Flax 54.15 11.13




Table 4.6 Tensile strength of PLA/ Cordenka composite [6]

_ Tensile Strength Impact Strength
SI. NO. Composite
(MPa) (kJ/m?)
1. PLA with 10% Cordenka 50.40 43.44
2. PLA with 20% Cordenka 50.75 62.97
3. PLA with 30% Cordenka 57.97 72.24

Table 4.6 and Table 4.7 shows the tensile and impact strength of PLA/Flax and
PLA/Cordenka composites. The results show that the all the mechanical properties are
improves with inclusion of reinforcement fibre at the particular percentage composite

of 30% reinforcement. In our case the same results of improvement in the mechanical

property occurs at 15% reinforcement and starts to drop.

In the article Mechanical performance of bio composites based on PLA and PHBV

3.
reinforced with natural fibers published by A.K. Bledzki, A. Jaszkiewicz in 2010 [7]
discussed result of tensile properties of PLA, PHBV, PP with composites (Natural
fibers) — Man-made cellulose, Abaca, Jute and established, we take results of PLA and
composites for our reference.
Table 4.7 Tensile strength of PLA/ Natural Fibre composite [7]
Sl ) Tensile Strength Impact Strength
Composite
NO. (MPa) (kJ/m?) at +23°
2.5
1. Pure PLA 63.5
PLA with Man — Made 8
2. 92
Cellulose
5
3. PLA with Abaca 74
. 4
4. PLA with Jute 82

20



CHAPTER 5

CONCLUSION AND FURTHER WORK

From the studies done above and the results obtained and comparisons made, it is made
clear that addition of coir reinforcement with the PLA substrate matrix improves the

mechanical properties thus improves the usability of the composites.

As it is shown the tensile, impact strength of the composite at 85% PLA and 15% Coir
reinforcement has the highest value in compared to the pure PLA and substrate and other

concentration of composite.

It is concluded that the inclusion of coir fibre to PLA at certain concentration tends to

improve the mechanical property and usability of PLA in industry.

Further this project can be continued by analysing of chemical properties such as resistance

to corrosion and bio-degradable properties of PLA and composites.

The final result and conclusion are tabulated.,

Fig 5.1 Final results of all tests

SI. o Tensile Impact Strength | Hardness
NO. Combination Strength (MPa) (I/m2) (HBR)

1. Pure PLA 20.5 8 101

2. 95% PLA + 5% Coir 18.7 9.5 40

3. 90% PLA + 10% Coir 21.65 15 92

4. 85% PLA + 15% Coir 22.05 19 72

5. 80% PLA + 20% Coir 16.7 16.5 50

6. 75% PLA + 25% Coir 12.05 10 30
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Peer Evaluation Form for Group Work

Your name: Moulish Kumar R

Write the name of each of your group members in a separate column. For each person,
indicate the extent to which you agree with the statement on the left, using a scale of 1-4

(1=strongly disagree; 2=disagree; 3=agree; 4=strongly agree). Total the numbers in each

column.

Evaluation Criteria

Group member:

Group member:

Praveen S Saran Nithish S B
Attends group meetings
regularly 4 4
and arrives on time.
Contributes
meaningfully to group 4 4
discussions.
Completes group
assignments on 4 4
time.
Prepares work in a 4 4
quality manner.
Demonstrates a
cooperative and 4 4
supportive attitude.
Contributes
significantly to the 4 4
success of the project.
Total 24 24

23

24



1)

2)

3)

Feedback on team dynamics

How effectively did your group work?
Everyone in the group is actively participated in the group meet and pretty helpful
in all the activities carried out in the project and everyone supported everyone and

all fulfilled their own part.

Were the behaviors of any of your team members particularly valuable or
detrimental to the team? Explain.
My team mates are very valuable they took part in creating ppt for review when |

had class and exams and they supported me in the process.

What did you learn about working in a group from this mini-project that you will
carry into your next group experience?

Idea sharing and supportive when ideas ran out.
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Peer Evaluation Form for Group Work

Your name: Praveen S

Write the name of each of your group members in a separate column. For each person,
indicate the extent to which you agree with the statement on the left, using a scale of 1-4
(1=strongly disagree; 2=disagree; 3=agree; 4=strongly agree). Total the numbers in each

column.

Evaluation Criteria Group member: Group member:
Moulish Kumar R Saran Nithish S B

Attends group meetings
regularly 4 4
and arrives on time.

Contributes

meaningfully to group 4 4
discussions.
Completes group
assignments on 4 4
time.
Prepares work in a 4 4

quality manner.

Demonstrates a
cooperative and 4 4
supportive attitude.

Contributes

significantly to the 4 4
success of the project.
Total 24 24
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1)

Feedback on team dynamics

How effectively did your group work?
Everyone in the group is actively participated in the group meet and pretty helpful
in all the activities carried out in the project and everyone supported everyone and

all fulfilled their own part.

2) Were the behaviors of any of your team members particularly valuable or

3)

detrimental to the team? Explain.
My team mates are very valuable they took part in creating ppt for review when |

had class and exams and they supported me in the process.

What did you learn about working in a group from this mini-project that you will
carry into your next group experience?

Idea sharing and supportive when ideas ran out.

27



Peer Evaluation Form for Group Work

Your name: Saran Nithish S B

Write the name of each of your group members in a separate column. For each person,
indicate the extent to which you agree with the statement on the left, using a scale of 1-4
(1=strongly disagree; 2=disagree; 3=agree; 4=strongly agree). Total the numbers in each

column.

Evaluation Criteria Group member: Group member:

Moulish Kumar R Praveen S

Attends group meetings
regularly 4 4
and arrives on time.

Contributes

meaningfully to group 4 4
discussions.
Completes group
assignments on 4 4
time.
Prepares work in a 4 4

quality manner.

Demonstrates a
cooperative and 4 4
supportive attitude.

Contributes

significantly to the 4 4
success of the project.
Total 24 24
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1)

Feedback on team dynamics

How effectively did your group work?
Everyone in the group is actively participated in the group meet and pretty helpful
in all the activities carried out in the project and everyone supported everyone and

all fulfilled their own part.

2) Were the behaviors of any of your team members particularly valuable or

3)

detrimental to the team? Explain.
My team mates are very valuable they took part in creating ppt for review when |

had class and exams and they supported me in the process.

What did you learn about working in a group from this mini-project that you will
carry into your next group experience?

Idea sharing and supportive when ideas ran out.
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Sample Self-Evaluation Form for Group Work

Your name: Moulish Kumar R

Seldom Sometimes Often
Contributed good Yes
ideas
Listened to and Yes
respected the ideas
of others
Compromised and Yes
Cooperated
Took initiative Yes
where needed
Came to meetings Yes
prepared
Communicated Yes
effectively with
teammates
Did my share of the Yes
work

My greatest strengths as a team member are:
1. Planning of the work which is to be carried out.
2. Ensuring stable work flow at any situation.

The group work skills I plan to work to improve are:

1. Communicating with team mates much more often.

2. Analyse the availability of facilities before starting the process.
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Seldom Sometimes Often
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ideas
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of others
Compromised and Yes
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Took initiative Yes
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prepared
Communicated Yes
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work

My greatest strengths as a team member are:
1. Planning of the work which is to be carried out.
2. Ensuring stable work flow at any situation.
The group work skills | plan to work to improve are:
1. Communicating with team mates much more often.

2. Analyze the availability of facilities before starting the process
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Sample Self-Evaluation Form for Group Work

Your name: Saran Nithish S B

Seldom Sometimes Often
Contributed good Yes
ideas
Listened to and Yes
respected the ideas
of others
Compromised and Yes
Cooperated
Took initiative Yes
where needed
Came to meetings Yes
prepared
Communicated Yes
effectively with
teammates
Did my share of the Yes
work

My greatest strengths as a team member are:
1. Planning of the work which is to be carried out.
2. Ensuring stable work flow at any situation.
The group work skills I plan to work to improve are:
1. Communicating with team mates much more often.

2. Analyse the availability of facilities before starting the process
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