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CHAPTER 1
INTRODUCTION



CHAPTER 2
LITERATURE REVIEW

The last few years have witnessed a steady increase in the research of Functionally Graded
Materials subjected to numerous electro-mechanical studies. Of these, vibrational analysis
has been a major area of study in mechanical analysis. Zhang et al. (2018) studied the im-
plementation of the Rayleigh-Ritz method to perform vibrational analysis on a Functionally
Graded Material(FGM); a rectangular plate with complex boundary conditions. From ? the
property of a FGM plate is assumed to grade through the thickness of the material according

to the power law distribution and the generic expression as obtained is,
P(2) = (P.— Pn)Ve + Py, (2.1)

where P represents the material property and the suffixes z,c and m represents composite

layer, ceramic and metal respectively.



CHAPTER 3
METHODOLOGY

The gradation of any FGP depends on the index k (see equation ??). In order to understand
the variation of gradation for various k values, the material properties for each layer and for
various k values were calculated using equations ??, ?? and ??. Figure 3.1 shows a line plot
between the ratio z/h and V, for various k values which shows the gradation for different

indices. Tables 3.1-?? shows the material properties for all the layers for different k values.

z/h vs. Vc for different k values

o= k=(.2 === =0.5 === =] === k=5 == k=10 k=1000

]
]
.
.
.
.
.
.
.
.
i
.
.
.
.
.
L ]
.
.

Figure 3.1: Plot depicting gradation for various indices



Table 3.1: Material properties with k=0 gradation

Layer number | z(cm) | zh | V., | V,, | E.(Nm™2) | p.(kgm™3) | v,
1 9.50 0.48 | 1.00 | 0.00 410.00 3210.00 0.17
2 8.50 0.43 | 1.00 | 0.00 410.00 3210.00 0.17
3 7.50 0.38 | 1.00 | 0.00 410.00 3210.00 0.17
4 6.50 0.33 | 1.00 | 0.00 410.00 3210.00 0.17
5 5.50 0.28 | 1.00 | 0.00 410.00 3210.00 0.17
6 4.50 0.23 | 1.00 | 0.00 410.00 3210.00 0.17
7 3.50 0.18 | 1.00 | 0.00 410.00 3210.00 0.17
8 2.50 0.13 | 1.00 | 0.00 410.00 3210.00 0.17
9 1.50 0.08 | 1.00 | 0.00 410.00 3210.00 0.17
10 0.50 0.03 | 1.00 | 0.00 410.00 3210.00 0.17
11 -0.50 | -0.02 | 1.00 | 0.00 410.00 3210.00 0.17
12 -1.50 | -0.07 | 1.00 | 0.00 410.00 3210.00 0.17
13 -2.50 | -0.12 | 1.00 | 0.00 410.00 3210.00 0.17
14 -3.50 | -0.17 | 1.00 | 0.00 410.00 3210.00 0.17
15 -4.50 | -0.22 | 1.00 | 0.00 410.00 3210.00 0.17
16 -5.50 | -0.28 | 1.00 | 0.00 410.00 3210.00 0.17
17 -6.50 | -0.32 | 1.00 | 0.00 410.00 3210.00 0.17
18 -7.50 | -0.37 | 1.00 | 0.00 410.00 3210.00 0.17
19 -8.50 | -0.42 | 1.00 | 0.00 410.00 3210.00 0.17
20 -9.50 | -0.47 | 1.00 | 0.00 410.00 3210.00 0.17




CHAPTER 4

RESULTS AND DISCUSSION

4.1 Section 1

4.2 Section 2



CHAPTER 5

CONCLUSIONS
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Peer Evaluation Form for Group Work
Your name: Name 1
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: Name 2
Attends group meetings regularly and arrives on time. <Response>
Contributes meaningfully to group discussions. <Response>
Completes group assignments on time. <Response>
Prepares work in a quality manner. <Response>
Demonstrates a cooperative and supportive attitude. <Response>
Contributes significantly to the success of the mini-project. <Response>
TOTALS <total>

Feedback on team dynamics:

1. How effectively did your group work?

<Response>

2. Were the behaviors of any of your team members particularly valuable or
detrimental to the team? Explain.

<Response>

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

<Response>



Your name: Name 2

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: Name 1

Attends group meetings regularly and arrives on time. <Response>

Contributes meaningfully to group discussions. <Response>

Completes group assignments on time. <Response>

Prepares work in a quality manner. <Response>

Demonstrates a cooperative and supportive attitude. <Response>

Contributes significantly to the success of the mini-project. <Response>
TOTALS <total>

Feedback on team dynamics:
1. How effectively did your group work?

<Response>

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

detrimental to the team? Explain.

<Response>

3. What did you learn about working in a group from this mini-project that you will

carry into your next group experience?

<Response>




Self-Evaluation Form for Group Work

Name: Name 1

Content Seldom Sometimes Often
Contributed good ideas Yes
Listened to and respected the ideas of others | < seldom> | < sometimes> | < often>
Compromised and cooperated <seldom> | <sometimes> | < often>
Took initiative where needed <seldom> | <sometimes> | < often>
Came to meetings prepared <seldom> | <sometimes> | < often>
Communicated effectively with teammates | <seldom> | < sometimes> | < often>
Did my share of the work <seldom> | <sometimes> | < often>
My greatest strengths as a team member are:<Respond here>
The group work skills I plan to work to improve are: <Respond here>
Name: Name 2
Content Seldom Sometimes Often
Contributed good ideas <seldom> | <sometimes> | < often>
Listened to and respected the ideas of others | < seldom> | <sometimes> | < often>
Compromised and cooperated <seldom> | < sometimes> | < often>
Took initiative where needed <seldom> | < sometimes> | < often>
Came to meetings prepared <seldom> | < sometimes> | < often>
Communicated effectively with teammates | <seldom> | <sometimes> | < often>
Did my share of the work <seldom> | < sometimes> | < often>

My greatest strengths as a team member are:<Respond here>

The group work skills I plan to work to improve are:<Respond here>
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