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Abstract

This research aims to design the process for disassembling car wheels using industrial robot
collaborated with virtual reality technology through robot applications. The modular structured and
procedural programming use a high-level robotic language programming. This research proposes
methods for robot arm movement and industrial robot positioning in work cell simulation by
developing an integrated program. The design in this process involves in removing the screws from
the wheel of the car and putting it in the right place. The operation begins with whether the inspection
of the block wrench attached to the robot arm correctly, and if using the wrong wrench, the robot
program will change the correct wrench before screwing it. The screwing out and placing screws of
car wheels in 5 correct positions were tested. The experiment evaluated the accuracy of the robot arm
in identifying in a virtual reality environment. The process compared between the stereo virtual
environment and the virtual device environment. The equipment used in the experiment consisted of
3D glasses and virtual control devices. From the experiment, it can be seen that the stereo virtual
environments were more accurate than virtual device environments. The process design can be used
for planning work in industrial automation. A good process design will allow the machine to work

systematically with high accuracy which helps saving time and creating a competitive advantage.

Keywords: Process design, Disassembly car wheels, Industrial robot, Virtual reality technology
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WA 3 The physical environment was created by using CIROS Education 6.4
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@15197 1 The parameter for position and orientation reference of industrial robot

Name Position Orientation

OFFSET 0.0, 0.0, 15.0 0,0,0,R, A, F
TOOL FRAME 210.0, 0.0, 151.6 90,0,-90,R, A, F
SCREW 1 1450.0, -75.0, 344.0 -90,0,91,R, A, F
SCREW 2 1450.0, -49.0, 273.0 -90,0,91,R, A, F
SCREW 3 1450.0, 19.0, 273.0 -90,0,91,R, A, F
SCREW 4 1447.5,42.9, 344.0 -90,0,91,R, A, F
SCREW 5 1447.5,-15.0, 388.0 -90,0,91,R, A, F
BOX'1 1330.0, 0.0, 105.0 173, 14,60, R, A, F
BOX2 1300.0, 0.0, 105.0 -177,-4,61,R, A, F
BOX 3 1270.0, 0.0, 105.0 -177,-4,61, R, A, F
BOX 4 1330.0, 85.0, 105.0 174, 14,62, R, A, F
BOX 5 1300.0, 85.0, 105.0 -177,-4,61, R, A, F
BOX 6 1270.0, 85.0, 105.0 -177,-4,61,R, A, F
HOME -0.3, 1053.7, 1034.2 0,0,90,R, A, F
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15197 2 The average screw position operate by robot arm in each environment

Positions
Name Environment
X Y V4
VR device 1300.045 -75.236 340.335
SCREW 1 Stereo 1420.009 -75.047 343.267
Reference 1450.000 -75.000 344.000
VR device 1300.048 -49.338 269.231
SCREW 2 Stereo 1420.010 -49.068 272.246
Reference 1450.000 -49.000 273.000
VR device 1300.048 18.662 269.231
SCREW 3 Stereo 1420.010 18.932 272.246
Reference 1450.000 19.000 273.000
VR device 1297.598 42.562 340.231
SCREW 4 Stereo 1417.560 42.832 343.246
Reference 1447.500 42.900 344.000
VR device 1297.598 -15.338 384.231
SCREWS Stereo 1417.560 -15.068 387.246
Reference 1447.500 -15.000 388.000
Environments and Position
Sors § Reference
e

Screw 4 Reference
Screw 4 Stereo
4 VR device

ference

2000

1000

0
XY |z

-1000
Position

WA 5 The average position of robot arm in different environments
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