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Development of an Agile Robotic Fixture for
Door Trim Fixation

1 =2 2
A& WA FF A AP g7y’

Jaesoon Lee!, Sang Hyun Park?, Jong-Geol Kim?, Minseok Kang?, Murim Kim '

Abstract: This study presents the development of an Agile Robotic Fixture (ARF) for door trim
fixation in robotic workcell production systems. The ARF is a modular robotic jig designed to
accommodate geometric variations in door trims based on vehicle position. To ensure full
reachability across the anticipated trim positions, a workspace analysis is conducted using the Monte
Carlo method. For compliant interaction and intuitive operation, a force-based admittance control
algorithm is implemented, which adjusts joint trajectories in real time based on measurements from a
force/torque sensor. Experimental validation is performed using a prototype ARF, during which door
trims are fixed and subjected to manual clip insertion and removal. The results confirm that the
proposed ARF provides compliant fixation without unintended displacement under the tested

conditions.
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Part Families: Grouping of parts
step 1 with similar process routes as the

basis for cell design
Process Engineering: Calculation
of required equipment and labor
efficiency, and systematization of Stepz
production flow

Step 3

Control Procedures: System design
for ensuring quality within the cell

Production Rate, Push/Pull:
Selection of production flow type and step 4
design of container/material flow

Supply in Manufa-cturing Cell:
Step 5 Design of material and information
flow into and out of the cell

Workcell Configuration: Optimized
layout design for space efficiency, Step 6

operator convenience, and production flow
Standardlzatlon & Improvement
StEP 7 system based on susialnable operation and
operator participation

[Fig. 1] A seven-step approach to designing a cell production
system
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[Fig. 2] Door trim example and the assembly locations of the
target fixture and clips
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(b)
[Fig. 3] Door trim assembly types according to door location on
the vehicle: (a) Front-left and front-right door trim shapes. (b)
Rear-left and rear-right door trim shapes

[Fig. 4] Door trim dimension measurement through reverse
engineering
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[Fig. 5] Fixture component for door trim mounting (a) and
verification test using the fixture (b)
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[Fig. 6] ARF system workspace, fixture positions, and module
configuration: (a) Mechanical structure of the ARF system with
two translational axes and one rotational axis, (b) Implemented
ARF module, (¢) ARF workspace and fixture positions
(indicated by red dots)
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[Fig. 7] Developed ARF. (a) ARF without the door trim
mounted. (b) ARF with the door trim mounted
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[Fig. 8] Control scheme of Developed ARF
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[Fig. 9] Experimental demonstration of the ARF’s admittance
control performance
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[Fig. 12] Experiment on removing clip from a door trim
mounted on the ARF
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