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The Application of Robot Automatic Drilling and Riveting Technology in
Payload Fairing

ZHANG Jun XIONG Yanyan CHEN Changjiang LEI Xiangheng WU Min
(Shanghai Aerospace Equipments Manufacturer Co. , Ltd, Shanghai  200245)
Abstract In order to ensure riveting stability and reduce the defects caused by human operations, the research on

the application of robot automatic drilling and riveting technology has been carried out in the payload fairing. The structure
composition and related process research are introduced in this paper. The drilling and riveting process parameters are
analyzed. The trial product of @3 800 mm payload fairing is manufactured. The results show that the height of the burr
when drilling exit can be controlled effectively at a 12 000 r/min spindle speed and a 500 mm/min feed speed. The rivet
feeding quality can be improved by controlling the process parameters such as insert depth, torque, and hovering time.

The dimensions accuracy is qualified. The application of robot automatic drilling and riveting technology in the development

of the launch vehicle cabin is proved to be feasible and reliable.
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Fig. 1 Structure of automatic drilling and riveting equipment
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Fig. 2 Track planning of drilling and riveting
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Fig. 3 Alignment principle of fastener holes
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Fig. 4 Robot automatic drilling and riveting control system
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Fig. 5 Relation curve between riveting force and rivet head position
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Fig. 7 Measure drilling test sample
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Fig. 8 Fastener feeding test
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Fig. 10  Riveting test sample
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Fig. 11  Automatic drilling and riveting process
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Tab.1 Accuracy measurement results of cabin body

Fe 5 N 7 BORME/mm  F{H/mm
1 AR AL Ay 3 i 411242 4112.1
2 HE PR [ 530=1 529.8
3 HE PR [ R 10281 1027.6
4 HEPR [ 15421 1541.9
5 HE PR [ R 205621 2055.8
6 HEPR [ 25701 2569.7
7 HE PR [ R 30841 3083.8
8 HEPR ] 35981 3597.6
9 VET Sk A ER i <0.1 0.08
10 BOLEAR 6=0.4 58~6.1
11 Bk g 2+0.4 19~22
4 Zig
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