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Study on uncertainty evaluation of industrial robot position characteristic
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Abstract: This paper focuses on the position characteristic test of STEP SA1400 industrial robot based on GB/T 12642-
2013*Industrial robots-performance criteria and related test methods” by using CompuGauge testing system from

Dynalog company. Firstly ensure this testing on the foundation laid by GB/T 12642-2013 “Manipulating industrial
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robots-performance criteria and related test methods”.

Analyze the primary error of the test after the test finish and

compute all parts of uncertainty of the test course. Finally evaluate the position characteristic uncertainty.
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syms x y =

P3=1[1250, — 200, 600 ]; P4 = [ 850, — 200, 200 ];
P5=[850,200,200];

d=det([ones(4,1),[[xsy,2];P3;P4;P5]]);

X=[* * x];

subs(d,[x,y,z],E)
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P1 P2 P3 P4 P5
x 1 050.160 9 1249.512 4 1249.946 1 850. 354 5 850.578 6
§ 0.196 1 199. 850 9 —200. 405 3 —199.769 0 199. 748 7
z 399.659 6 599. 738 599.963 7 200.706 7 200. 416 6
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AP,/mm 0.42 0.57 0.41 0.82 0.76

uy/mm 0.0039 0.0023 0.0061 0.0073 0.0032
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P1 P2 P3 P4 P5
1/mm  0.025 0.021 0. 044 0.043 0.022
S;/mm 0.012  0.007  0.083  0.030  0.020

uyn/mm 0,002 1 0.0013 0.0151 0.0054 0.0038

T HHE v(up) =29

4.2 MR EENRESINNECEEHENTIHTE
R4 CompuGauge F 40 Ud B, AT 41 I S v 56 B2 B 1Y) e
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KA A N 250 o0 i s B & I T k=3, I g, =
0.15
V3
BEVWEE SRR R B B RIS AR ENITR. v~

S TEET Sk S5 A i FE S 9 TS

mm=0. 086 6 mm; K JJF 1059-1999¢ Il 7 A i

1

¢« 10 o

HGEOLT 6 F IR A A I HL A A ) G R 51 R A bR R
WE R AN FERRFE B 1026, B IL 33 H B v (ua) =50
CRIED

i F Compugauge RS 1Y Alignment BRAE L% & Ui
B B 7= A B K R ) e 22 S 0. 08 mm, BV X i) 2 B8 B

0.08

0. 08 mm’EJ‘_E?Sﬁiﬁ 7@3% kZZ’J”\'J u/\zzT mm=

0.04 mm, B & v(u,) =50,
4.3 MREENREIANNECEEESENTIHEE
4 CompuGauge R GEULHT , 7T HI & T & 1 0 19 35
KAHIRZEN 0. 02 mm, B X [A] 2 55 & K4 0. 02 mm, 7Ei%
XKE M IN N RN S i A W T h=V3, W upy =
0.02
~—~m
G
Compugauge 251 Alignment $4E % T B & & P
B 52 3 5 /N, 76 T2 I 3 R 51 B A B A2 B AE S BT
BT DL 2

5 BRETHBEENGR

Uy — umz + u./\zz JF u,xxz sUR = W/ umz + bllez2 (6)
P1~P5 % S BUEW B AP, R BEELE M RP, 1
B PR EAR 2 B R 4 TR .

m =0.011 5 mm, A B :v(ug,) = 50,
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P1 P2 P3 P4 P5

upy/mm 0.0955 0.0954 0.0956 0.0957 0.0954

ug/mm 0,0117 0.0116 0.0190 0.0127 0.012 1

P1~P5 & pi LB UEW L AP, L EFERZIMERP, 1
B B EAS B E L A A E BN 5 . A il

4

SN Ua
ﬁ//}it j‘j v(uy) = 1 1 n svlug) =
Uy Uaz Uaz
o(uy ) vur) vluy,)
ug'
1 j 1
UR UR2
vlug)  vlug)



IHER FNZ I UNBEALTHFEGREZRALE>H

%9

®5 AWEHEE
Pl P2 P3 P4 P5
v(uy) 48 47 48 48 48
vCug) 53 51 60 68 60
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tog (48) = 140 (A7) = 149 (48) = 14 (48) = 1,4, (48) =
2.68 2.68 2.68 2.68 2.68

Uy  0.256 0.256 0. 256 0. 256 0. 256
KT BRAHEE
tog (53) = 140 (51) = 140 (60) = 15 (58) = 1,4, (60) =
2.68 2.68 2.68 2.68 2.68
Ugyy  0.019 0.019 0.031 0.021 0.020
3S, 0.036 0.021 0.249 0. 090 0.060
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