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Constraint Equations

Kinematic Constraint notation

Driving Constraint or motion in Ansys motion

Combined Constraint equations

𝚽K 𝐪
𝚽D 𝐪, 𝑡 = 𝑥 − sin 𝑡 = 0
𝚽 = 𝚽K 𝐪𝚽D 𝐪, 𝑡 = 𝟎
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Joint Library

1.  Revolute joint 

2.  Translate joint

3.  Cam
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Revolute Joint: Position Level Constraint

𝚽𝑟(1,2) = 𝐫1 + 𝐬1P − 𝐫2 − 𝐬2P= 𝐫1 + 𝐀1𝐬′1P − 𝐫2 − 𝐀2𝐬′2P = 𝟎
𝑥

𝑦

𝐫1 𝐫2
𝐬2PP𝐬1P ②

①
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Revolute Joint: Velocity Level Constraint
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Jacobian Matrix → J

ሶ𝑥1ሶ𝑦1ሶ𝜃1ሶ𝑥2ሶ𝑦2ሶ𝜃2𝜕𝐀𝜕𝜃 = 𝐁 = −sin θ − cos θcos θ −sin θ

Differentiating the constraint
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Revolute Joint: Acceleration Level Constraint

is defined as γ

ሷ𝚽 = 𝐉 ሷ𝐪 + 0 −𝐀 θ1 𝐬1′ ሶθ1 0 𝐀 θ2 𝐬2′ ሶθ2
ሶ𝑥1ሶ𝑦1ሶθ1ሶ𝑥2ሶ𝑦2ሶθ2
= 𝟎

𝐉 ሷ𝐪 = 𝐀 θ1 s1′ ሶθ12 −𝐀 θ2 s2′ ሶθ22 ≡ γ

Taking the second time derivative yields
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A Four Bar Mechanism

Inertial 
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No. of Generalized coordinates = 3 X 3 = 9

No. of Constraints = 4 X 2 = 8 

D. O. F = 9 - 8 = 1
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Constraints for the Four Bar Mechanism
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※ Driving Constraint (Motion)

0)
3

(θ1 =+−=


t
DΦ Total 9 constraints, t time

Constraints




