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A Method to Compute Bending Angle
for Robotic Shaping of Orthodontic Archwire
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Abstract : Orthodontic treatment is accomplished by attaching an archwire to a bracket on tooth. The shape of the
archwire is usually planned from 3-D scanned data of patient’s teeth. It is manufactured by bending a metal wire and
there have been some researches in progress to automate it. In this paper, we propose a method to obtain the bending
angle at the bending point from the shape data of the archwire and verify it by simulation using actual archwire data.
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Fig. 1 Robot systems in Orametrix® (Left) and Orthorobot”
(Right)
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Fig. 2 Orthodontic archwire
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Fig. 3 Archwire model from scanned data
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Fig. 4 Bending points in archwire
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Fig. 5 Two plane in three bending points
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Fig. 7 Example archwire
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Table 1 Positions of bending points in archwire (mm)

X Y V4
Py 89.0945 159.0814 77.1647
P, 93.0922 169.7093 69.6588
P, 97.8743 178.5914 70.3412
P; 100.9737 185.0701 70.6824
P, 106.6039 188.9349 67.9529
Ps 113.4610 192.0026 67.9529
Ps 122.6298 192.5148 65.9059
P; 129.2343 189.7652 67.2706
Pg 134.1218 185.1627 67.9529
Py 139.2600 181.9208 69.3177
Pio 141.3730 171.9415 69.3177
Pu 146.0755 162.2176 73.4118
Pi, 147.4083 153.3270 78.1882
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Table 2 Bending angles at bending points in archwire H =BoNe ¢ Zr =7 A4 7S R o
angle (degree) L, 3R Aol A o] FEkst ) d-S Edshr] 9% =
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