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Abstract

In this paper, we propose the Tangible Virtual Reality Representation Method to using haptic device and
feature to morphology of created bead from Flux Cored Arc Welding. The virtual reality was started to
rising for reduce to consumable materials and welding training risk. And, we will expected maximize
virtual reality from virtual welding training. In this paper proposed method is get the database to changing
the input factor such as work angle, travelling angle, speed, CTWD. And, it is visualization to bead from
extract to optimal morphological feature information to using the Neural Network algorithm. The database
was building without error to extract data from automatic robot welder. Also, the Neural Network algorithm
was set a dataset of the highest accuracy from verification process in many times.

The bead was created in virtual reality from extract to morphological feature information. We were implementation
to final shape of bead and overlapped in process by time to using bead generation algorithm and calibration
algorithm for generate to same bead shape to real database in process of generating bead.

The best advantage of virtual welding training, it can be get the many data to training evaluation.

In this paper, we were representation bead to similar shape from generated bead to Flux Cored Arc Welding.
Therefore, we were reduce the gap to virtual welding training and real welding training. In addition, we
were confirmed be able to maximize the performance of education from more effective evaluation system
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Fig. 1 Welding output section
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Fig. 2 SEMcross-sectional imagesand measurement
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Fig. 3 Neural network algorithms

Table 1 Neural network algorithm accuracy
verification

Real Data Neural Data Accuracy

Width|Height| Dept | Widt [Height| Dept |Width|[Height| Dept

1(8.00]1.68{0.957.99| 1.68 ] 0.95]99.93/99.94|99.51

6.55 ] 1.96 | 0.66 | 6.54 | 1.95 | 0.66 [99.85]99.62|99.59

7.7911.830.92|7.78 | 1.81 | 0.92 |99.90]99.16|99.65

9.91 | 1.47 | 1.08 | 9.90 | 1.47 | 1.07 |99.88]99.82|99.30

2
3
419.02]1.59(0.97 | 9.01 | 1.57 | 0.97 199.91|98.96|99.83
5
6

10.11] 1.22 | 1.11 {10.11| 1.21 | 1.11 |99.97|98.84|99.67

717.05]1.54|0.85]7.05]1.53|0.85]99.96(99.41|99.61

819.74 | 1.71 | 1.02 | 9.73 | 1.70 | 1.01 |99.87|99.48|99.96

9 |10.61] 1.80 | 1.17 |10.60| 1.78 | 1.17 199.92|99.12|99.61

10{11.75( 1.90 | 1.25 |11.74| 1.88 | 1.24 |99.93]99.14|99.38

11(12.21| 2.26 | 1.44 |12.20| 2.24 | 1.43 |99.90]99.07|99.58

12112.43] 2.43 | 1.62 |12.42| 2.41 | 1.62 |99.91|99.34|99.79
Average itemized @ 99.91 99.33 99.54

Average @ 99.59
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Fig. 5 Bead visualization procedures

Fig. 6 Bead visualization video
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Fig. 7 Evaluation of the bead width
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Fig 10 Perform virtual welding training
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Table 2 Welding measurement environment

Welding measurement environment

Speed  |Working| travelling

(mm/min) | angle | angle thickness

D Measure | Voltage | Currents

F B 1 |Standard| 22 100 300 0 15 9

F B 2| Voltage | 18 100 300 0 15 6

F B 3| Voltage | 20 100 300 0 15 6

F B 4] Voltage | 24 100 300 0 15 9

F B 5| Voltage | 26 100 300 0 15 6

F B 6] Voltage | 28 100 300 0 15 6

F B 7 |Currents| 22 80 300 0 15 6

F B 8| Currents| 22 120 300 0 15 9

F B 9| Currents| 22 140 300 0 15 9

B 10| Currents| 22 160 300 0 15 6

' B 11| Currents | 22 180 300 0 15 6

I B 12| Currents| 22 200 300 0 15 9

' B 12| Speed | 22 | 100 200 0 15 6

' B 14| Speed | 22 100 400 0 15 6

P15 el oo | 100 | 300 | 20| 15 6
angle
Working

F B 16 22 | 100 | 300 |-10| 15 6
angle
Working

F B 17 22 | 100 | 300 | 10 | 15 6
angle
Working

F B 18 22 | 100 | 300 | 20 | 15 6
angle
Working

F B 19 22 | 100 | 300 | 30 | 15 6
angle

F B 20" 99 | 1000 | 300 | 0 | 0 | 6
angle

p B 21" o9 | 100 | 300 | 0 5 6
angle

F B 22" el 99 | 100 | 300 | 0 | 10 | 6
angle

7B 23" lel oo | 100 | 300 | 0 | 15 6
angle

F B 24"l 99 | 100 | 300 | 0 | 20 | 6
angle
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