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Kinematic Analysis and Dynamic Balancing Technique in a Link-Motion Mechanism
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ABSTRACT

In a link-motion mechanism, numerous links are interconnected and each link executes a constrained motion at a high
speed. Due to the complicated constrained motions of the constituent links, dynamic unbalance forces and moments are
generated and transmitted to the main frame. Therefore unwanted vibration is produced. This degrades productivity and
precise work. Based on constrained multi-body dynamics, the kinematic analysis is carried out to enable design changes to
be made. This will provide the fundamental information for significantly reducing dynamic unbalance forces and moments
which are transmitted to the main frame. In this work, a link-motion punch press is selected as an example of a link-motion
mechanism. To calculate the mass and inertia properties of every link comprising a link-motion punch press, 3-dimensional
CAD software is utilized. The main issue in this work is to eliminate the first-order unbalance force and moment in a link-
motion punch press. The mass, moment of inertia, link length, location of the mass center in each link have a great impact on
the degree of dynamic balancing which can be achieved maximally. Achieving good dynamic balancing in a link motion

punch press is quite essential for reliable operation at high speed.
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Fig. 1 Kinematical and dynamic model of a
link—motion punch press

otef Table 1 ol Fig. 1 o Yepd zk g3
A A (point) &} B E LU

Table 1 Names of each link and point shown in
Fig. 1

Symbol for each
. . Name
link and point
Linkg, Crank shaft
o Rotation center of Linkg,
Link; 3 Connecting rod
e Mass center of Link; 3
Linksg Main lever
Links 7 Weight lever
o Location of Cross—over
o Mass center of balance
weight
a Mass center of slide
column
© Mass center of slide

P35 A AR ol FHHAAY
A A (constrain position equation) & ZolA F
3’-]:]» 1)

C(q,9=[C,(q,1) C,(g,t)---C.(q,)] =0 (1)

n 2 A" dvHRHE (system generalized
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EWE qv ot Zo] TAEY.

a=lg, a,q,[ @)
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Fig. 3 Dynamic unbalance force in y direction
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