
Example –mechanism with point to 

curve constrain
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Example 2
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Complex planar mechanism
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Known:   v6 = vF

EFFE vvv =We have equation:

Direction of  vE ???

Instant center ?      Trajectory ?



P

A

C

B

E

D

F

v6

1

2

4

3

5

6

d.vBA II d.vPB

d.vPA

d.vEF II d.vPE

d.vPF

PEEP

EFFE

vvv

vvv

=

=

)( PEEFFPEEFFP vvvvvvv ==

PFFP vvv = Common direction



P

A

C

B

E

D

F

v6

1

2

4

3

5

6

d.vBA II d.vPB

d.vPA

d.vEF II d.vPE

d.vPF

PBBP

BAAB

vvv

vvv

=

=

)( PBBAAPBBAAP vvvvvvv ==

PAAP vvv = Common direction







=

==

PFFP

PAPAAP

vvv

vvvv

PFFPA vvv =

P

A

C

B

E

D

F

v6

1

2

4

3

5

6

d.vBA d.vPB

d.vPA

d.vEF d.vPE

d.vPF

d.vBA II d.vPB

d.vPA

d.vEF II d.vPE

d.vPF

vF

vPF
vPA=vP

pv

p

f



P

A

C

B

E

D

F

d.vC

v6

1

2

4

3

5

6

d.vBA II d.vPB

d.vPA

d.vEF II d.vPE

d.vPF

d.vCP





==

=

CDCDDC

CPPC

vvvv

vvv

CDCPP vvv =

d.vEF II d.vPE

d.vPF

vF f

d.vC
vCP

vC

vPF

d.vCP

pv

c

p



P

A

C

B

E

D

F

d.vC

v6

1

2

4

3

5

6

d.vBA II d.vPB

d.vPA

d.vEF II d.vPE

d.vPF

d.vCP

d.vEF II d.vPE

d.vBA II d.vPB

d.vP

A

d.vPF

vF f

d.vC
vCP

vC

vPF

d.vCP

pv

b

c

p

ΔbcpΔBCP~



P

A

C

B

E

D

F

v6

1

2

4

3

5

6

t

PE

t

EF dd aa II
t

PFdat

PB

t

BA dd aa II

t

PAda

n

BAda

n

PBda

n

PEda

n

EFda

t

PF

n

PE

n

EFFP aaaaa =

)( t

PE

t

EF

n

PE

n

EFFP

t

PE

n

PE

t

EF

n

EFFPEEP

t

EF

n

EFFEFFE

aaaaaa

aaaaaaaa

aaaaaa

=

==

==

Common direction



t

PA

n

PB

n

BAAP aaaaa =

)( t

PB

t

BA

n

PB

n

BAAP

t

PB

n

PB

t

BA

n

BAAPBBP

t

BA

n

BAABAAB

aaaaaa

aaaaaaaa

aaaaaa

=

==

==

Common direction

P

A

C

B

E

D

F

v6

1

2

4

3

5

6

t

PE

t

EF dd aa II
t

PFdat

PB

t

BA dd aa II

t

PAda

n

BAda

n

PBda

n

PEda

n

EFda



n

PEa

n

EFa

t

PFka

n

BAa
n

PBa

t

PAka

p

pa

;a;a;a;
EF

v
a;0 n

PB

n

BA

n

PE

2

EFn

EFAF ======aa

t

PA

n

PB

n

BAAP aaaaa =

t

PF

n

PE

n

EFFP aaaaa =

P

A

C

B

E

D

F

v6

1

2

4

3

5

6

t

PE

t

EF dd aa II
t

PFdat

PB

t

BA dd aa II

t

PAda

n

BAda

n

PBda

n

PEda

n

EFda



j

k

J

K

Ok

Oj

vJK

Acceleration – equivalent mechanism

Cam pair (joint)

Velocity:     vJ = vK + vJK



Cam mechanism - velocity
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Cam mechanism – equivalent mechanism (4 bar linkage)
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