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Figure A.48 Joint rotation vs. time graphic of E4-10 analysis model 

with a speed of 75 m/sec 

 

 
 

Figure A.49 Joint rotation vs. time graphic of E5 analysis model with a 

speed of 75 m/sec 

 

-0,4

-0,2

0,0

0,2

0,4

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Jo
in

t R
ot

at
io

n (
m

m
/3m

)

Time (sec)

-0,4

-0,2

0,0

0,2

0,4

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Jo
in

t R
ot

at
io

n (
m

m
/3m

)

Time (sec)



 

97 
 

 
 

Figure A.50 Joint rotation vs. time graphic of E5-5 analysis model 

with a speed of 75 m/sec 

 

 
 

Figure A.51 Joint rotation vs. time graphic of E5-10 analysis model 

with a speed of 75 m/sec 
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Figure A.52 Combined Joint rotation vs. time graphic of analysis 

models without mass damper under a speed of 75 m/sec 

 

 
 

Figure A.53 Combined Joint rotation vs. time graphic of analysis 

models with 5% mass damper under a speed of 75 m/sec 

-2,00

-1,75

-1,50

-1,25

-1,00

-0,75

-0,50

-0,25

0,00

0,25

0,50

0,75

1,00

1,25

1,50

1,75

2,00

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Jo
in

t R
ot

at
io

n (
m

m
/3m

)

Time (sec)

E1

E2

E3

E4

E5

-2,00

-1,75

-1,50

-1,25

-1,00

-0,75

-0,50

-0,25

0,00

0,25

0,50

0,75

1,00

1,25

1,50

1,75

2,00

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Jo
in

t R
ot

at
io

n (
m

m
/3m

)

Time (sec)

E1‐5

E2‐5

E3‐5

E4‐5

E5‐5



 

99 
 

 

 
 

Figure A.54 Combined Joint rotation vs. time graphic of analysis 

models with 10% under a speed of 75 m/sec 
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A.2. Moving Suspension Mass Model Analysis Graphs 

 

 
 

Figure A.55 Joint acceleration vs. time graphic of E1 analysis model 

with a speed of 70 m/sec 

 

 
 

Figure A.56 Joint acceleration vs. time graphic of E2 analysis model 

with a speed of 70 m/sec 
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Figure A.57 Joint acceleration vs. time graphic of E3 analysis model 

with a speed of 70 m/sec 

 

 
 

Figure A.58 Joint acceleration vs. time graphic of E4 analysis model 

with a speed of 70 m/sec 

 

-10

-8

-6

-4

-2

0

2

4

6

8

10

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Jo
in

t A
cc

ele
ra

tio
n (

m
/se

c2 )

Time (sec)

-10

-8

-6

-4

-2

0

2

4

6

8

10

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Jo
in

t A
cc

ele
ra

tio
n (

m
/se

c2 )

Time (sec)



 

102 
 

 
 

Figure A.59 Joint acceleration vs. time graphic of E5 analysis model 

with a speed of 70 m/sec 

 

 
 

Figure A.60 Joint displacement vs. time graphic of E1 analysis model 

with a speed of 70 m/sec 

 

-10

-8

-6

-4

-2

0

2

4

6

8

10

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Jo
in

t A
cc

ele
ra

tio
n (

m
/se

c2 )

Time (sec)

-0,040

-0,036

-0,032

-0,028

-0,024

-0,020

-0,016

-0,012

-0,008

-0,004

0,000

0,004

0,008

0,012

0,016

0,020

0,024

0,028

0,032

0,036

0,040

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Jo
in

t D
isp

lac
em

en
t (m

)

Time (sec)



 

103 
 

 
 

Figure A.61 Joint displacement vs. time graphic of E2 analysis model 

with a speed of 70 m/sec 

 

 
 

Figure A.62 Joint displacement vs. time graphic of E3 analysis model 

with a speed of 70 m/sec 
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Figure A.63 Joint displacement vs. time graphic of E4 analysis model 

with a speed of 70 m/sec 

 

 
 

Figure A.64 Joint displacement vs. time graphic of E5 analysis model 

with a speed of 70 m/sec 
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Figure A.65 Joint rotation vs. time graphic of E1 analysis model with a 

speed of 70 m/sec 

 

 
 

Figure A.66 Joint rotation vs. time graphic of E2 analysis model with a 

speed of 70 m/sec 
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Figure A.67 Joint rotation vs. time graphic of E3 analysis model with a 

speed of 70 m/sec 

 

 
 

Figure A.68 Joint rotation vs. time graphic of E4 analysis model with a 

speed of 70 m/sec 
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Figure A.69 Joint rotation vs. time graphic of E5 analysis model with a 

speed of 70 m/sec 

 

 
 

Figure A.70 Combined Joint acceleration vs. time graphic of analysis 

models with a speed of 70 m/sec 
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Figure A.71 Combined Joint acceleration vs. time graphic of analysis 

models with a speed of 70 m/sec 

 

 
 

Figure A.72 Combined Joint acceleration vs. time graphic of analysis 

models with a speed of 70 m/sec 

-0,040

-0,036

-0,032

-0,028

-0,024

-0,020

-0,016

-0,012

-0,008

-0,004

0,000

0,004

0,008

0,012

0,016

0,020

0,024

0,028

0,032

0,036

0,040

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Jo
in

t D
isp

lac
em

en
t (m

)

Time (sec)

E1
E2
E3
E4
E5

-0,040

-0,036

-0,032

-0,028

-0,024

-0,020

-0,016

-0,012

-0,008

-0,004

0,000

0,004

0,008

0,012

0,016

0,020

0,024

0,028

0,032

0,036

0,040

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Jo
in

t R
ot

at
io

n (
m

m
/3m

)

Time (sec)

E1
E2
E3
E4
E5




