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Influence of backlash on the positioning accuracy of truss manipulator
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Abstract; In order to explore the influence of backlash on the positioning error of truss manipulator, and com-
prehensively consider the influence of the change of transmission stability caused by backlash on the positioning
accuracy, L, (4") orthogonal test and single factor test on the change of backlash were carried out by changing
the four factors: horizontal speed, vertical speed, backlash and load. The orthogonal test shows that with the fi-
nal positioning error as the evaluation index, horizontal speed, vertical speed, backlash and load play important
roles in the positioning accuracy of truss manipulator, and the primary and secondary factors affecting the posi-
tioning accuracy are backlash > load > vertical speed > horizontal speed. The single factor test results show that
the rack and pinion system must have a certain clearance to ensure the normal transmission; on the whole, the
influence of the increase of the clearance on the deviation of positioning accuracy shows an upward trend, but
within the range of 180~330 pum, it will fluctuate slightly within the range of 80 pm.
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Tab.1 Level table of L, (4*) orthogonal test

7K HOFHRE/ (m - s7")  BEHEE/(m-s")  HMERB/mm  fd/ke

1 0.4 0.2 0.1 5

2 0.8 0.4 0.2 10

3 1.2 0.6 0.3 15

4 1.6 0.8 0.4 20

x2 EXHWER
Tab.2 Orthogonal test results
WIS AKPEE/(m-s) BEEE/(m-sT)  EMEE/mm 8 kg P22/ m

1 0.4 0.2 0.1 5 44.7
2 0.4 0.4 0.2 10 94.9
0.4 0.6 0.3 15 87.1
4 0.4 0.8 0.4 20 13.3
5 0.8 0.2 0.2 20 86.9
6 0.8 0.4 0.1 15 45.2
7 0.8 0.6 0.4 10 92.0
8 0.8 0.8 0.3 5 78.9
9 1.2 0.2 0.3 10 97.7
10 1.2 0.4 0.4 5 15.5
11 1.2 0.6 0.1 20 473
12 1.2 0.8 0.2 15 79.5
13 1.6 0.2 0.4 15 88.0
14 1.6 0.4 0.3 20 93.8
15 1.6 0.6 0.2 5 79.2
16 1.6 0.8 0.1 10 44.7
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Tab.3 Range values of each factor at all levels

KA KPR R SMER R
1 240.0 317.3 181.9  218.3
2 303.0 249.4 340.5  329.3
3 240.0 305.6 357.5  299.8
4 305.7 216.4 208.8 2413
W= 65.7 100.9 175.6 111.0
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Fig.2 Speed curves of 1-16 groups of orthogonal tests
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