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Design of Passive Compliance for Assembly Operations
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Abstract :
cessive contact force and guides a part to its goal. In this paper, we calculate some candidates for desired contact
interactions, the compliant motion of a part and the range of contact force including friction. The technique is

Using compliance is of effect in assembly task with tight positioning error, so that it prevents ex-

provided for checking the practicability of passive compliance and designing the desired passive compliance.
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Assembly Task : Contact States

phase 1
Contact Interaction Design |

|
phase 2 +

| End-point Stiffness Design |

phase 3 *

| Configuration Design |

Desired Passive Compliance
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Contact States
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End-point 2tiffness Matrix
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K=Bi M+ ByXo+---+ B, A\, (6)
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state 2

staste1 Y

0.8

nominal motion = (0.0 -1.0 0.0)

(¢ m) (motion direction)
state 1 (0.5 0.5) (0.45 -0.81 0.36)
(0.4 0.6) (052 -0.81 0.29)
(0.3 0.7) (0.58 -0.79 0.21)

state 2 (0.5 0.5) (-0.69 -0.71 -0.12)
(0.4 0.6) (-0.70 -0.71 -0.08)
(0.3 0.7) (-0.70 -0.71 -0.05)
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(¢ M) (motion direction)  (force range)
state 1: (05 0.5) (0.45 -0.81 0.36) (0.79 1.21 0.79)
state 2: (0.5 0.5) (-0.69 -0.71 -0.12) (-0.79 1.21 0.18)

® =(0.2 0.2)
2 =(2.0 1.0 4.0) % =(3.0 2.0 5.0)
matrix A= 0.18 -0.18 1.00 stiffness matrix K stiffness matrix K
0.02 -0.02 0.02 = 418 0.09 1.54 = 518 0.11 2.03
-0.43 0.43 0.49 0.09 0.99 0.42 0.11 1.24 0.54
0.00 0.00 0.25 154 0.42 1.00 2.03 0.54 1.00
-0.04 0.04 0.12 rank (K)=3 rank (K) =2
1.00 -1.00 0.00
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