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Abstract: Compared with the machine tools, the stiffness of industrial robots is lower. Therefore, in the drilling of in-
dustrial robots, vibration occurred easily. The vibration can generate a slipping effect when the drilling tool touches the
workpiece, which affects the quality of the drilled holes, the holes’ precision can not meet requirement and results in the
failure of drilling. This paper presents a method based on three-dot-force feedback, which can suppress the Surface
Contact Slipping (SCS). The method makes feedback to the robot kinematics using three force sensors, keeping the
drilling tool normal with the workpiece surface to suppress SCS. Through the simulation analysis, the method can ef-
fectively improve the quality of the drilled holes and fulfill the aim of drilling.
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Figure 1. The model for the horizontal direction vibration
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Figure 2. The offset « on point contact with the workpiece surface
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Figure 3. Distribution of there-dot pressure force sensors on flange
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Figure 4. Main forces to point contact with the workpiece surface
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Figure 5. Drilling robot control flow chart

5. PLER ASERIERIRIZRE

ILEWR G, EhREILBE TR, REH#ABRNLIX
e, PREIB ). HiRAIFEAE, B, Vs AE
BN — S THIFL. ERFLE AR, RO &
BORMEALES N AR ETE AT x, y A B, z
J7 1 FARE).

3. RSt

KRG = A A S R s T AL B
B 2F A% R v 1 FLPRAT 25 A0 43K T AR R T B Bk
e pLes NRIE, ffH =4 J1E B3 R ENL 28 A K
UVE2LAE z S5 R LA RIS AL ) e B AREE, fd
WO EACRI B AR L 2ETE x, y AR LRRE z
B E RS .

3.1. RGEELEWN

ZEALARGEE R LT = AN AR, AR T
ALHLESE A IRB4400, il fL#4AT % RDt (Robot-Drilling-

Copyright © 2013 Hanspub

test), JIfRIERAR 2R DL RO EAL, BOLIEAX
[ BR 2H 22 B AE ) AR IR AR e 3R A BRI A 1, WL 6.

Tok#LEs NEH ABB AR K] IRB4400, #HE %
RIFEFEN 0.19 mm, AREST 60 kg, BWKLAEFAE
1.96 m. B3&Eg 1P54, ZHLEE AN 6 FHLEE A, 1
i C ¥, 2% B TH, 382 A TE, 482
D Fi, 5HEE LD, 6 4 P RE, wE 7R,

HIFLPAT RS RDt EE =3 4k — 2ahH
TG, TRBEZHIG, MRS Bl
FH L 25 1R 5l JSZD100-24/3X, HLAR S fdi Y 5.5
kw {4 H JTE200-B, HL 3 Hli[E] e A8 860 b4
BT ik 45 WP AR A 2 )1 ARl IR B L SGMAH-
04AAA4, 8 &1 _EAR SBS005-0000, 41 8 Fzrk.

BLAS NS0 B REREAE, TENLES N2
BB b e 3% = A7 DR IR AR 2 (L 6), JifE I
AL 3 YT —4E 115 2 ELAF-BO, EARA
®12.70, 7= AR SR EAE T L 7 MERgreds
FL, BB B E A R AT NIRSU e L, A
Ja VB 2 e B AE AL AR b RO A, A
Z 5B HE, PRI E WS AR S .

Figure 6. Three-dot force sensors installation disk model
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Figure 7. Drilling robot schematics
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Figure 8. Drilling system control structure diagram
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Figure 9. Curve: Slip simulation model
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Figure 10. Without force sensors robot vibration graph of z axis
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Figure 12. Without force sensors robot slip graph of x axis
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Figure 13. With force sensors robot slip graph of x axis
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Figure 14. Without force sensors robot slip graph of y axis
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Figure 15. With force sensors robot slip graph of y axis
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