
Statically determined group (of links)

kinematic system in equilibrium

every link in equilibrium

any group of links in equlibrium

forces may be fully determined using the six 
(three) equations of 3D (2D) statics without 

using deflection and stiffness criteria. 
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= Number of unknowns

3k = 2p1 + p2

In kinetostatics unknowns are joint forces
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Examples of static. determined groups
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2-link groups (k-p1-p2 = 230)
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Equilibrium equation (torques)

of link 3 relative to point B:
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of link 2 relative to point B:
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EXAMPLE 2

Group RRT
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EXAMPLE 3

Group RTR
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EXAMPLE 4

Group RRR
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EXAMPLE 5

Group 1.1.1 + RRT



B

A
CMC

2

1
4

3

F1

5M2

Data:  F1 , M2

Unknown : Mc , F12, F23, F34, F14, F35, F15

1      Group 1.1.1

2      Group 2.3.0 (RRT) 3

D



3

F1

5

Equilibrium equation (forces)

of link 5:

F1 + F15 + F35 = 0

The Three-Force Theorem

1

d.F15

d.F35

F1

d.F15

d.F35

F15

F35

F15

F35

D



B

C

2

4

3

5

F35

1

D
Equilibrium equation (torques)

of link 3 relative to point C:

F53d.F23
t

d.F23
n

M2

M2 + F53 h53
h53 F23

t BC = 0    

F23
t

-

Equilibrium equation (forces)

of group (links 3 and 4):

F53 + F23
t + F23

n +F14 = 0

Equilibrium equation (torques)

of link 4 relative to point C:

-F14 h14 =0   ,   h14 = 0 

F23 = F23
t + F23

n

d.F14

F53

d.F23
n

F23
t

d.F14
F23

n

F14

F23
n

F14

h14

F14

F23

F23

F53 = - F35

F23
t = (M2 + F53 h53)/BC 



A

MC
2

1

B

F23

3

F32 = - F23

Equilibrium equation (torques) of 

link 2 relative to point A:

F32

F32 h32 MC =  0-

h32

Equilibrium equation (forces)

of link 2:

F32 + F12 = 0

F12 = -F32

F12

MC =  F32 h32



B

A
C

2

1
4

3

F1

5
M2

D

F15

F35

F14

MC

F12

F23



Statically determined groups - examples 

of solutions


