
1

2

3

4

5

6

7

8

9

10

1.5

2.5

3.5

4.5

5.5

6.5

7.5

8.5

9.5

1.1

1.2

1.3

1.4

1.6

1.7

1.8

1.9

2.1

2.2

2.3

2.4

2.6

2.7

2.8

2.9

3.1

3.2

3.3

3.4

3.6

3.7

3.8

3.9

4.1

4.2

4.3

4.4

4.6

4.7

4.8

4.9

5.1

5.2

5.3

5.4

5.6

5.7

5.8

5.9

6.1

6.2

6.3

6.4

6.6

6.7

6.8

6.9

7.1

7.2

7.3

7.4

7.6

7.7

7.8

7.9

8.1

8.2

8.3

8.4

8.6

8.7

8.8

8.9

9.1

9.2

9.3

9.4

9.6

9.7

9.8

9.9

ωd

25

30

35

40

45

50

55

65

70

75

78

θ
◦

60

1

2

3

4

5

6

7

8

9

10

1.5

2.5

3.5

4.5

5.5

6.5

7.5

8.5

9.5

1.1

1.2

1.3

1.4

1.6

1.7

1.8

1.9

2.1

2.2

2.3

2.4

2.6

2.7

2.8

2.9

3.1

3.2

3.3

3.4

3.6

3.7

3.8

3.9

4.1

4.2

4.3

4.4

4.6

4.7

4.8

4.9

5.1

5.2

5.3

5.4

5.6

5.7

5.8

5.9

6.1

6.2

6.3

6.4

6.6

6.7

6.8

6.9

7.1

7.2

7.3

7.4

7.6

7.7

7.8

7.9

8.1

8.2

8.3

8.4

8.6

8.7

8.8

8.9

9.1

9.2

9.3

9.4

9.6

9.7

9.8

9.9

σd

1

0.4

0.5

0.6

0.7

0.8

0.9

2

3

4

0.45

0.55

0.65

0.75

0.85

0.95

1.5

2.5

3.5

ts

1

2

3

4

5

6

7

8

9

10

1.5

2.5

3.5

4.5

5.5

6.5

7.5

8.5

9.5

1.1

1.2

1.3

1.4

1.6

1.7

1.8

1.9

2.1

2.2

2.3

2.4

2.6

2.7

2.8

2.9

3.1

3.2

3.3

3.4

3.6

3.7

3.8

3.9

4.1

4.2

4.3

4.4

4.6

4.7

4.8

4.9

5.1

5.2

5.3

5.4

5.6

5.7

5.8

5.9

6.1

6.2

6.3

6.4

6.6

6.7

6.8

6.9

7.1

7.2

7.3

7.4

7.6

7.7

7.8

7.9

8.1

8.2

8.3

8.4

8.6

8.7

8.8

8.9

9.1

9.2

9.3

9.4

9.6

9.7

9.8

9.9

ωd

0.1

1

10

0.2

0.3

0.4

0.5

0.6

0.8

2

3

4

5

6

7

8

9

20

30

40

50

0.15

0.25

1.5

2.5

3.5

4.5

5.5

15

25

35

45

p
er
ce
nt

ov
er
sh
oo
t

0.434

4.32

16.30

1

2

3

4

5

6

7

8

9

10

1.5

2.5

3.5

4.5

5.5

6.5

7.5

8.5

9.5

1.1

1.2

1.3

1.4

1.6

1.7

1.8

1.9

2.1

2.2

2.3

2.4

2.6

2.7

2.8

2.9

3.1

3.2

3.3

3.4

3.6

3.7

3.8

3.9

4.1

4.2

4.3

4.4

4.6

4.7

4.8

4.9

5.1

5.2

5.3

5.4

5.6

5.7

5.8

5.9

6.1

6.2

6.3

6.4

6.6

6.7

6.8

6.9

7.1

7.2

7.3

7.4

7.6

7.7

7.8

7.9

8.1

8.2

8.3

8.4

8.6

8.7

8.8

8.9

9.1

9.2

9.3

9.4

9.6

9.7

9.8

9.9

σd

1

2

3

4

5

6

7

8

9

10

1.5

2.5

3.5

4.5

5.5

6.5

7.5

8.5

9.5

1.1

1.2

1.3

1.4

1.6

1.7

1.8

1.9

2.1

2.2

2.3

2.4

2.6

2.7

2.8

2.9

3.1

3.2

3.3

3.4

3.6

3.7

3.8

3.9

4.1

4.2

4.3

4.4

4.6

4.7

4.8

4.9

5.1

5.2

5.3

5.4

5.6

5.7

5.8

5.9

6.1

6.2

6.3

6.4

6.6

6.7

6.8

6.9

7.1

7.2

7.3

7.4

7.6

7.7

7.8

7.9

8.1

8.2

8.3

8.4

8.6

8.7

8.8

8.9

9.1

9.2

9.3

9.4

9.6

9.7

9.8

9.9

ωd

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

0.25

0.35

0.45

0.55

0.65

0.75

0.85

0.810.82
0.83

0.84

0.86
0.87

0.88
0.89

da
m
pi
ng

fa
ct
or
,
ζ

0.866

0.707

1

2

3

4

5

6

7

8

9

10

1.5

2.5

3.5

4.5

5.5

6.5

7.5

8.5

9.5

1.1

1.2

1.3

1.4

1.6

1.7

1.8

1.9

2.1

2.2

2.3

2.4

2.6

2.7

2.8

2.9

3.1

3.2

3.3

3.4

3.6

3.7

3.8

3.9

4.1

4.2

4.3

4.4

4.6

4.7

4.8

4.9

5.1

5.2

5.3

5.4

5.6

5.7

5.8

5.9

6.1

6.2

6.3

6.4

6.6

6.7

6.8

6.9

7.1

7.2

7.3

7.4

7.6

7.7

7.8

7.9

8.1

8.2

8.3

8.4

8.6

8.7

8.8

8.9

9.1

9.2

9.3

9.4

9.6

9.7

9.8

9.9

σd


