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An Automatic Assembly Technology for Aerospace Electrical Connectors

Based on Contact Force Feedback
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Abstract: To address the challenges of visual occlusion and pinhole jamming in the automatic assembly of
aerospace electrical connectors, an automatic assembly technique based on contact force feedback from the
socket’ s outer contour is proposed for circular connector applications. By analyzing the contact forces during
clamping, a three-stage assembly strategy, i.e., Comprising centering, posture alignment, and rotational
insertion is constructed. First, the center of the socket contour is located by identifying the contact quadrant
between the clamping jaws and the socket. Second, the initial posture deviation is estimated by analyzing the
change in contact force before and after the end-effector’ s axial movement, and a torque-guided strategy is
employed to achieve adaptive posture correction. Finally, a rotational search algorithm is adopted to complete
the connector insertion. Extensive experiments under various initial posture deviations demonstrate the
effectiveness of the proposed method.
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(b) Offset along Y axis

(c) Deflection along Yaxis  (d) Deflection along X axis
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Fig.2 Initial pose of the robot end-effector
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Fig.3 Assembly strategy for electrical connectors based on

force/torque positioning
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Fig.14 Initial end-effector pose
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Table 1 Positioning experiments at different initial states

an  BYE BXE s ok FHEl FHAE RAME FHES RAES

ke fa/ () WEMpR/C)  WH % WRE /s AR%E/mm iRE/mm RE/() iRE/()
1 —10 —10 80 100 412.50 0.10 0.30 0.17 0.37
2 —8 —8 80 100 311.55 0.11 0.20 0.20 0.45
3 —4 —4 80 100 230.90 0.06 0.27 0.09 0.23
4 4 4 80 100 242.58 0.07 0.23 0.10 0.21
5 80 100 338.42 0.08 0.16 0.25 0.43
6 10 10 80 100 435.94 0.11 0.27 0.18 0.40
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Table 2 Impedance control parameters at different
search stages

317, Y E };t

WEME BESHEa HESHO *ﬁf i
{7 B E O 1 Nes*/mm 350 Nes/mm 0.005
R 0.05 Ne+s*/rad 8 Nes/rad 0.008
e A Bt 1 Nes®/mm 600 Nes/mm  0.003
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(d) Alignment along Y axis

(b) eﬂéétion:(i along X axis

(e) Rotating 90° around Z axis

(c) Negative cleat side contact,
positive cleat bottom contact

(f) Positioning accomplished
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Fig.16 Socket positioning experiment diagrams
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Fig.18 Experimental procedure of electrical connectoraccess
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