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ON THE METHOD OF COMBINING SMALL DISPLACE-

MENTS IN STUDYING THE KINEMATIC ERRORS
OF SPATIAL OPEN- AND CLOSED-LOOP
LINKAGES

Xu Weiliang Zhang Qixian

ABSTRACT

This paper deals with Lhe method of combining small displacements 1in studying the

kinematic errors of spatial open— and closed~loop linkages.The equations of the kinematic

errors due to the source eirors in a linkage can be established directly through combining small

displacements. This approach is rather simple and general,The kinematic errors caused by

various kinds of source errors,such as the linear and the angular errors of structure parameters,

the clearances in joints and the assembling aberrations of joint axes, can be analysed with—
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out anv diftrulty. Compucd wath Ul provieou- pdvtical e thods, the present method chim—
mates the necessity of differentiating displacemcut ¢quations  or consraint equations, So 1t
gets rid of many difficultics 1 setting up displacement equations and in solving the erro
sensitivities, espccially when the linkage is complex and the joint clearances are taken into
considertion.In the paper the kincmatic error equtions of spatial open— and closed—loop linkages
are derived. In addition,there is a disscusion on how to choose the reference coordniate sys—
tem and the computing point to simpliy the enor equtions, For illustration, PUMAS60 indus~
trial robot linkage, a spatial RCCC linkage and a spatial two—loop RSSR-SC linkage are

taken as examples,



