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Fig.1 Flexible positioning tooling unit

composed of parallel mechanism
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Fig.2 Installation mode of tooling unit
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Fig.3 Laser tracker and 6D-device working together to obtain pose of mobile platform of

tooling unit
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Fig.4 Position matrix definition
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Table 1 Data interface of laser tracker used by measurement and positioning software
FRiRA ik HiteA

m_bConnecting T OGN i /R A
m_bHasSTS EGER - 6D R AiIREY
Current_Position X M9 €LY 7N TR
Current_Position Y WS Y AsR e
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my,=cos(Gamma) x cos(Betha)

mgy,=-sin(Gamma) X cos(Betha)

my,=sin(Betha)

my=X

my,=cos(Gamma) x sin(Betha)
x sin(Alpha)+sin(Gamma)
x cos(Alpha)

m;=-sin(Gamma) x sin(Betha)
x sin(Alpha)+cos(Gamma)
x cos(Alpha)

m,=-cos(Betha) X sin(Alpha)

m=Y

m,=-cos(Gamma) x sin(Betha)
x cos(Alpha)+sin(Gamma)
x sin(Alpha)

m,,;=sin(Gamma) x sin(Betha)
x cos(Alpha)+cos(Gamma)
x sin(Alpha)

m,,=cos(Betha) x cos(Alpha)

my=Z

my,=0

my=0

my,=0

my=1

LUSRSIVE Sl W lIae TR EwAE

X = myg;

Y=m;;

Z = my;

Alpha = atan(-m,,/m,,);

Betha = atan(m,/sqrt (m,, X m,+

My, X Myy));

Gamma = atan(-m,/m,)

F2 oDM=iREHEED ( THEIES )
Table 2 Data interface of 6D device (real-
time data packet)
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Fig.5 Relationship of coordinate transformation and poses of moving platform
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Fig.6 Process of points on moving platform transform from current position to target position
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Table 3 Coordinates of a point on the moving platform measured by SA software and the

return value of the 6D device

SA At X/mm Y/mm
Moty | T | 70549 | 1799.853
B eI P22 | 89.279 | 1788.803
6D g | ME1 | 107.598 | 1864.5833
IR [EHE 42 | 763528 |1796.1277
e YR
6D sty | TEE1 | -64.892 | 12.7233
APEPME | ko | 64947 | 13.1871
7 /mm
=4

Z/mm | Alpha/ (°) Beta/ (°) Gamma/(°)
—498.27 — — -
—544.419 = — —
—345.462 3.5669

2.3162 77.7287

—374.977 | -9.8434 | -20.6542 | 82.3392
—156.652 — — —
—156.650 — — —

0.4671
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Table 4 Coordinates of the same point on the moving platform measured by positioning

software and the return value of the 6D equipment

MRS EMHE | X/mm | Y/mm
oy | PEE 1 | 70.549 | 1799.853
IR [EHE fi%e2 | 89.279 | 1788.803
6D 154 fi%e1 | 107.598 | 1864.5833
B [EHE %2 | 763528 |1796.1277
6D Ak DEE 1 |-64.9468 | 12.6798
RTEIME | g2 | -65.1378 | 13.0504
%22 /mm
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Z/mm | Alpha/(°) Beta/ (°) Gamma/ (°)
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Application of Automatic Drilling Riveting Technology on Fuselage Panel

WANG Wei, WANG Chengxin, ZHOU Tianyi
(Aerospace Engineering College, Shenyang Aerospace University, Shenyang 110136, China )

[ABSTRACT]

The fuselage panel is an important component of aircraft. Assembly process of fuselage panel directly af-

fects aircraft aecrodynamics and aircraft life. In this paper, the application process of automatic drilling and riveting technol-
ogy on fuselage panel is briefly analyzed. First of all, the assembly process of fuselage panel was studied; then the structure
and working principle of automatic drilling and riveting machine were analyzed, and the automatic drilling and riveting
machine oriented flexible fixture was designed; finally, on-line measurement technology in the process of drilling and rivet-
ing was analyzed, and automatic drilling and riveting process of fuselage panel was simulated.

Keywords: Fuselage panel; Assembly process; Tooling design; Automatic riveting; On-line measurement technique
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Real-Time Acquisition Method of Flexible Positioning Tooling Unit in Aircraft Assembly

LIANG Xuemei, LI Guangli
( AVIC Manufacturing Technology Institute, Beijing 100024, China )

[ABSTRACT]
unit) is composed of a parallel mechanism. The pose of the aircraft component is determined by poses of the moving plat-

During some of the aircraft components assembly process, the flexible positioning tooling unit (tooling

forms of the tooling units. The differences between current rod lengths and object rod lengths of a unit can be calculated
in real time by the current pose of the moving platform. These differences can direct the tooling unit to be adjusted to the
object pose quickly, therefore the aircraft component arrives the object pose. A method was presented to obtain the real
time pose of mobile platform of the tooling unit by using laser tracker and its STS six dimensional sensor (6D-Device).
The working principles of tooling unit and 6D-Device were researched. The pose of 6D-Device was obtained by software
interface, the pose matrix of the 6D-Device and the moving platform were derived by the pose. Experiment scheme was de-
signed and the correctness of the algorithm was verified by experiments.

Keywords: Aircraft assembly; 6D measurement; Parallel mechanism; Flexible tooling positioning unit ; Laser tracker
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