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Investigation on manufacturing jaw by rapid prototyping based on reverse
engineering of computer tomography data

YANG Yong-qgiang, WANG Di, HE Xing-rong
(School of Mechanical and Automobile Engineering, South China University of Technology, Guangzhou 510640, China )

Abstract; In order to rapidly manufacture jaw models and transfer tray used in orthodontic field, computer tomography
scanning data, three-dimension reverse engineering and rapid prototyping technology were combined. Jaw models were
manufactured by means of selective laser sintering and stereo lithography apparatus respectively. The way fabricating jaw and
brackets combination by selective laser melting, then suction plastic to acquire transfer tray was emphasized. Results indicate that
jaw models have fine dimensional accuracy and transfer tray match well with brackets. This method provides a new idea for
orthodontic doctors to diagnose and treat the sick, and a new strategy to mount and fix hrackets.
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Fig. 1 a—import CT data to mimics software bh—jaws required by reverse

engineering c—design customized brackets on jaw
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Fig.2 The course from CT data to rapid manufactured entity
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Table 1 SLS/SLA/SLM process and classical {abrication variations

process apparatus laser type materials mechanism other [abrication parameters
. nonmetallic material layer thickness 0. 1 mm
1 SLS AFS-520 CO, laser paraffin wax L
sintering scan speed 4m/s
. . . . layer thickness 0. 1 mm
2 SLA GIETO1-350 UV laser photosensitive resin light cure
scan speed 7m/s
. ) . 316L stainless metal meliing and layer thickness 0. 02mm
3 SLM Dimetal-280 fiber laser i

steel resolidification

scan speed 0. 3m/s
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Fig.3 a—jaw made by SLS process b—jaw made by SLA process
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Table 2 Design of orthogonal table in SLM process

scan speed/(mm « s~!)  scan space/mm

laser power/W defocus amount/mm  layer thickness/mm

scan strategy

level 1 80 0.04 80
level 2 160 0.06 110
level 3 320 0.08 140
level 4 480 0.10 170
level 5 640 0.12 200

0 0.03 x-direction

1 0.04 x/y orthogonal

-1 0.05 x-direction with [rame

2 0.06 sectional scan

-2 0.07 scan quickly frist then slowly
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Fig.4 Jaw and brackets combination manufactured by SLM s
Xt IR I BOR R RS R 3R AR A 0
&, 451513k 90% ,0. 05mm Fl R, = 25um (K454 /5 4
), E5 2y SIM WA R B IR 5 A B

- - .

;;;;

0.4mm

>
b W:lﬁ” ¥ i "MWA%W
, o i
P P
M‘.MM it ! M#‘“:;‘ i df

LR

e

Fig.5 a—surface profile of jaw manulactured by SLM process b—inter-

layer joint effects of jaw manufactured by SLM process
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Fig.6 Transfer tray and brackets cling to it
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