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Fig.1 Flow of robotic drilling
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Fig.2 Principle of surface normal measurement
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Fig.3 Structure of a three—layer neural network
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Fig.4 Structure diagram of end-effector
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Fig.5 Attitude adjustment principle of double eccentric discs mechanism

A5 IR E A, ASCRTT
TR AT R R RO S I S
5 1 T R L T U o 2% R
MU o %R ARG W] LA GRIE i L 2
HIEREEELE £0.1° VAN, L0
TE £5° o
1 RO EAEVAEE

anrE 4 FE S s SO 2517
WA FZA K/ MmO L 50 Bk
BEFNERRIZH K o AU 20 2R HLAS
XU O 45 ) i O BT A 7, K A0 25
A U 2R 2 O, KA #E1
PRCMZE O, R/ MU 235 04 JLART Hhs
2, /MU B R ORI Zh O, El
SR R i 2 ik 2 B AE /MmO B |
(EREABREIBRCr , Tl Sk 143 5k
RIER O IR SRR b YitAT M
I, AR B3 3] 50K 58 7 1l
L BENERE o B B HHGAR HARA E
WA 6 Frs , BSR4 T 4
il R i e i LRI . F T BRI BR O
2 [ 1, T gl Sk anful % 5
Bk TI IR ZHR R I ER A ER L, 5
A BRE A BRC B LA L BERE s
SR S LSRR RS, &
BURE 3t T 1R 4R I o i Sk i — R
PEIEE YD T RS ] A T AL
2 EBPBHEZE

WE 6 frR, A Ar R (A) R R
PR B AR AR AR R (A} I z
AR R (BY I z i &, AR PR R (A}
1 x gl y Bl 0 S AR &R (B 1Y x
oy WO T, EAPRR (BY LR
e i v G £ Tk ] LASK A5 4 AL
SRER "n, WRAEABFRR (A) S AR
(B} FR LR, AT LRIGAE {4}
PRI LSRR T, IFLAS R e
5 x0,y FIHMSE RN A O, BB
DM ER S, T e R
XU o 25 () e et £ B, Ui o 8 7T A
{87 1k 1 2R WK, 43 B AF 0,0, F
¥ 0,0, Fm, i 7 FiR. 10,0,
FFF 0,0, 53 5 58 55 0, F KL O, g
e, TR 6, w1 XK AT 0,

2016 4E55 16 W] - il EEAR 83



PLZFAER

ROBOT TECHNOLOGY

AN TTVEA z sk

PNl

IMHEEOL
(=S 2 I

E6 HEREE
Fig.6 Diagram of attitude adjustment
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Fig.7 Principle of double—eccentric discs
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Fig.8 Drilling robot platform
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Fig.9 Hardware architecture of end—effector
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Fig.10 Holes without attitude adjustment and holes with attitude adjustment
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Fig. 11 Diameter of hole without attitude adjustment and diameter of
hole with attitude adjustment
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Research on High Precision Drilling Method of End-Effector for

Aviation Drilling Robot

YUAN Peijiang, CHEN Dongdong, WANG Tianmiao, SHI Zhenyun, LIN Minqing, CAO Shuanggian
(School of Mechanical Engineering and Automation, Beihang University, Beijing 100191, China)

[ABSTRACT] Riveting is one of the most crucial connections in aircraft assembly. The perpendicularity accuracy of rivet-

ing holes has important influence on the quality of riveting. Traditional manual drilling method exists in low quality, high-

intensity and low efficiency problem. It cannot meet the high quality and precision requirement of aircraft assembly. In

order to solve the perpendicularity accuracy of riveting holes in automatic drilling, a high precision drilling method is pro-

posed. The normal of drilling point is obtained with the four-point surface normal measurement method. The double eccen-

tric discs mechanism is design to achieve the coincidence of the drill axis and the normal at drilling point, then realize the

goal of high precision. The drilling experiments are carried out on the aviation drilling robot, and the experimental results

demonstrate the correctness and effectiveness of the drilling method.

Keywords: Normal measurement; Attitude adjustment; Double eccentric discs mechanism; End-Effector; Aviation drilling

robot
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