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Maincharacteristics, whichdefineabil itiesof inplementationofmanipulating industrial
robotsare[1] :

— pose accuracy and repeatabil ity

—posestabilizationtine

—pose overshoot

—minimum positioning time

— drift of pose accuracy

— path accuracy and repeatability

— path velocity accuracy and repeatability

In implementations where the path accuracy and repeatability is not so important, the
sufficient characteristics are pose accuracy and repeatability.

In this publication the object is experimental investigation of pose repeatability of
manipulating robot SCARA type.

Pose Repeatabi Ity

Parameters, which characterizemanipulating robots in positioning the endeffector into
working space are definited fron the deviations between taskand achieved position, due
tomechanical mistakes ., friction,chisteresis, prograimingmistakes depending by the
methodsof control, and otherervirommental inflluences.

Pose repeatabi l ity shows thedegree of deviation of coordinates andangles after n
timespositioning inthesamepoint and inthe sareorder of changing of coordinates .1 .e.
executing of the trajectory in the samevay .

Pose repeatabi lity for givenpoint isdefined fronthe value of the parameter r, which
isthe radius of sphere intowhich the end effector goes, and it is calculated fronthe
equation:
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are trecoordinatesof the center of thearea, calculated after repeating the taskposentiines,
and>§ 2Y,-Z arethe coordinatesof j-thachievedpose; j=1, - .., n—nurberofcycles.

Investigation of pose repeatabi Ity of manipulating robotsmust be done in
conditionsgivenin[1], andshortlyare:

—measuresaremade In5taskposes, situated inaplane intoacube intoworking space
that isusedmostly - ; sidesof thecubenustbe paral el tobasiccoordinate system; when the
robot executesvariety of movements inoneaxis, whicharesmall enoughtothearcs, cube
may be replacedwitha right angledparal lelepiped. . The Firsttaskpoint isthe crossing
pointof rtsdiagoals.

— measurements are made in 100% of the limited load

— measurements are made withmaximal velocity of the robot

—minimal number of cycles of each point is 30.

Experimental Scheme

BExperimental scheme for the investigation of the pose accuracy and repeatabi lity of
manipulating robot isgiveninFig.-1.
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Fig.1. Experimental scheme
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The object if investigation inthis case ismanipulating assembling robot
PEM 10-01 SCARA type. D.C. motors are used for turning modules. Pneumattic cylinder
isused for Z-axisand possible positions are 2—upand doan. Working space of the robot
is restricted fronthe angles of rotationof tumingmodules: R -200°, R,—-155°. Itisa
partofaplane, perpendicularto the axesof the two tumingcineratic pairs, whichcould
be situated intwo positions, distanced 150mmeach from the other due to the two Fixed
positions of the translation cineraticpair . The ather elements fromthe experimental
schemearegiven indetailsin[Z] .

BExperimental data

Having in mind the type of working space of the robot PEM 10-01 and experimental
conditionsgivenabove, themeasuredposesare situated intoarectangular paral lelepiped.
Thefirst pose is the crossing pointof thediagonals and its sides are paral lel to axes
0X%, Oy inthebasiccoordinate system.

Numerical data fran the experimental investigationof pose repeatability of
manipulating robot PEM 10-01 for poses P1-P5 are given in Appendix 1.

The results inAppendix 1 are calculated from the equations (3) and (4)

The results for thepose repeatabi L ity of themanipulatingrobot , calculated fram
the equations (1) and (2),, (onthe base of thedata from Appendix 1 and Appendix 2 are
giveninTablel.

All nurerical values inthe tablesare inum

Table 1. Pose repeatzbility

Conclusion

Theabovenmentioned method for investigationof pose repeatabi lity of menipullating raoots
ocould be used both for experimantal testing of pose repeatzbi Lty ofexistingmanipulating
rabots, and for newstructures.

The results of testing the assarbl ing rabot PEV10-01 are in thevalues, given in its

tednicaldaracterisacs.
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SKCHepMMeHTaHbHOG MCCJIeIOBaHME ITOBULIMOHHOM IIOBTAPAEMOCTHU
MAHMUITYJIALIMMOHHBIX pO@OTOB

XpmcTo o, Besmuko JJo6pmHOB, TOHM BEossmxmeB

I[leHTpanbHas JabopaTopus MeXa TPOHUKMY U MHCTpyMeHTar, 1113 Copusa

(PeswomMme)

B paboTe rnokasaHe MCCIIENOBAHMS [TO3VLIMOHHON ITOBTapAeMOCTY MaHUITYJISALIMOHHEIX
PODOTOB, KOTOPHE MOTYT INPMMEHATLCH IPU BDKCIEPMMEeHTAaJIbHEX TecTax
CYIECTBYIIMX MaHUITYJISLIMOHHEIX POOOTOR U HOBEIX CTPYKTYpP. [IpeacTaBJieHH
PEe3YIIbTATE MaHUITYJIALIMOHHOTO poboTa PEM 10-01.
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