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Abstract; The error kinematics mathematic model of 6-DOF robot and 2-DOF positioner was established

on the basis of differential transformation matrix.

When robot was machining, the dynamic error and the

static error were coupling. The relationship between two adjacent rod of the dynamic error and the static

error was analyzed on the perturbation method, and then the relationship of dynamic error and the static

error between robot end effector and each joint was built. Based on the perturbation method, the synthesis

error compensation model was created by decoupling the dynamic error and the static error, and then the

effectivity of the compensation model was proved. The compensation value of each robot joint can be

obtained from the model.
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Fig.1 System of robot cutting
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Fig.2 DH coordinates system of modified robot
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Tab.1 Link parameters of ABB 6660 robot
and ABB IRBPA — 750 positioner
S B A iy B KA A A
HEAT i
@iy a; /() d; 0; Bi
1 0 0 d, 0, 0
2 a, -90 0 0, 0
3 a, 0 0 03 Bs
4 a, ~90 d, 0, 0
5 0 90 0 05 0
6 0 ~90 dg 0, 0
7 0 90 d, 0, 0
8 0 -90 dg 05 0
TH 0 0 L 0 0
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Fig.3  Graph of robot and positioner coordinate transform
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Tab.2 Joint dynamic and static error of robot

and positioner

EFF D Aa;/mm Aa,;/(°) Ad,;/mm AG,/(°)

1 0.11 0. 06 0.10 0.12

2 0.09 0. 04 0.15 0.15

3 0.13 0.03 0.13 0.10

4 0.12 0. 05 0.14 0.13

5 0.10 0.07 0.10 0.12

6 0 0 0.08 0.10

7 0.12 0. 08 0.10 0.09

8 0 0 0.11 0. 10

d! d; d! s! 8! 5!

B FF i ' '

/mm /mm /mm 7(°) /(°) /(°)
1 0.09 0. 08 0. 05 0.05 0. 06 0.07
2 0.10 0. 09 0.07 0. 06 0.07 0. 08
3 0.15 0.10 0.08 0.09 0.07 0.07
4 0.16 0.20 0.10 0.10 0.09 0. 08
5 0.17 0.15 0.15 0.09 0.10 0.07
6 0.07 0. 09 0. 08 0.07 0. 09 0. 06
7 0.12 0.14 0.10 0.05 0. 06 0.07
8 0.10 0.12 0.15 0. 06 0.07 0. 05
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Tab.3 Terminal joint pose error and each joint angle

of robot and positioner

LMY 6, 6, 0, 0, 05 05 0, b
Bf 70 -80 20 40 50 10 10 10
7 iRk 2 IAL 1 /rad IAS | /rad [Ap!/mm
FINCE 0. 006 980 0.025 156 5.392 302
WG 0.001 982 0. 005 467 0. 095 943
EWfm/(0) 6, 6, 0, 0, 05 05 0, O
Bfi 75 -85 25 45 55 15 15 15
7 Bei 2= IAL 1 /rad IAS | /rad [Apl/mm
KM 0. 005 792 0.013 510 4. 801 430
WG 0.001 438 0. 000 299 2.881 275
XAifs(e) 6, 6, 6, 0, 05 6 6, O
Bl 80 -75 30 50 60 20 5 5
(AT IAL | /rad IAY | /rad | Ap|/mm
AT 0.004 018 0. 008 883 0. 815 041
WEE 0. 000 096 0. 000 428 0.785 672
KA fs(0) 6 0, 05 0, 05 (3 0, O
B 95 -95 40 10 15 10 20 25
IR 33 IAL | /rad A /rad [Apl/mm
MR 0.010 089 0.013 255 15.671 177
WMEE 0.004 141 0.003 775 1. 179 405
LMY 6, 6, 6, 6, 05 O 0, b
At 100 -100 45 20 30 35 30 40
(R SF IAZ 1 /rad A9 1/rad [Apl/mm
N 0. 004 547 0.011 632 9.974 728
MR 0. 002 070 0. 004 260 1.319 051
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