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Assemblage of LLarge Flange Based
on Attitued Vector and Position Online Feedback

HOU Zengxuan , YANG Xiuwei', HUANG Lei ,XU Jun

(School of Mechanical Engineering, Dalian University of Technology,Dalian 116024 ,China)

Abstract:In order to solve the problems of low precision and low efficiency in the assemblage of large
flange, a new method was considered on the basis of the key attitude vector and LD-PSD online feedback
for the assemblage of large flange. Firstly, joint arm measuring machine was used to measure the actual
coordinates of calibration block, which was compared with the theoretical values to build fitting error ma-
trix. Taking the least 2-norm of the error matrix as optimization objective, a mapping relation between the
global coordinate system and measuring coordinate system with SVD was then established. Secondly, the
space coordinates of several points in the parts to be assembled under global coordinate system, and the
mathematical model of the current position of the parts by the combination of the least square and RHT the
key attitude vector information for the position and attitude adjustment parameters of tail nozzle were cal-

culated. Lastly, the LD-PSD online correction system detected and feedbacked the quality evaluation index
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of the assembly to plan the micro motion and rotation path and adjust nozzle position in order to satisfy the

assembly accuracy. According to the results of experiment, the assemble process through the proposed

method is stable and efficient, the assemble precision is high, and the precise assemble of nozzle and com-

bustion chamber is realized. LD-PSD system can realize a closed-loop operation of tail nozzle, such as ad-

justment, detection, feedback, and readjustment.

Key words:joint arm measuring machine; key attitude vector; LD-PSD; singular value decomposition

method; least square method; random Hough transform
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Fig. 1 Overall structure of assembly system
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Fig. 12 Sketch of the spot position of the moving flange
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Tab.1 The data of each part of the moving flange

k2

i 1 B,/ mm

FE T LS/ mm

SR AL N BE B AR/ mm

1 (—459.977,1 410.091,1 538.801)
2 (—550.002,1 410.089,1 587.912)
3 (—759.010,1 410.091,1 747.100)
4 (—949.918,1 410.093,1 152. 221)
5 (—1049.618,1 410.009,1 182.603)

(—463.057,1 210.307,1 550.036)
(—860.211,1 220.900,1 849. 986)
(—616.021,1 310.401,1 775.022)
(—916.122,1 327.100,1 844.502)
(—1148.112,1 374.107,1 716.913)

(—832.501,1 408.122,1 790. 252)
(—845.510,1 407.351,1 819.508)
(—848.985,1 409.095,1 820. 006)
(—851.798,1 410.012,1 820.023)
(—858.899,1 410.011,1 817.950)

R2 BEZHE

B4y B R R

Tab.2 The data of each part of the static flange

k2
) " ) . ) )
i 71 B AL/ mm HE TR A5/ mm PR AL P9 BE B AT /mm
1 (—549.956,156.226,1 910.012) (—799.998,2 219.011,1 240. 31D (—865.498,1 692.201,1 882.201)
2 (—599.963,1 712.802,1 140. 037) (—560.017,2 120.003,1 259.001) (—899.785,1 707.901,1 868.599)
3 (—650.007,1 590.071,1 980.112) (—549.811,2 207.699,1 460. 033) (—889.022,1 732.319,1 676. 198)
4 (—1350.017,1 951. 213,1 159. 997) (—599.781,2 334.989,1 660. 981) (—878.898,1 732.318,1 676.201)
5 (—1410.071,2 049.009,1 040. 009) (—1010.012,2 310.911,1 279.029) (—875.497,1 730.003,1 675.795)
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Fig.14 &, and &, comparison chart
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