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Direct manufacturing of customized crowns and fixed bridge
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Abstract: To evaluate the feasibility of designing and fabricating crowns and fixed bridge by means of the digital reverse
engineering and selective laser melting rapid prototyping technology,an optical scanning system, Laserdenta was used to measure
the dental cast and reconstruct its three-dimension digital profile. The shape of crowns and fixed bridge was designed by computer
based on the digital dental cast. By using the Dimetal-280 selective laser melting rapid prototyping system,the crowns and fixed
bridge of 316L stainless steel was made through orthogonal experiments for parameter optimization. The results show that the
crowns and fixed bridge of 316L stainless steel have good surface quality, high accuracy of + 0. 15mm in dimension, good
roughness of about 20pum. The technology of reverse engineering and direct manufacturing of complex customized metallic crowns
and fixed bridge by selective laser melting shows obvious superiority with high speed, precise profile and good accuracy in size
comparing with the traditional one so as to offer some evidence for its application in CAD/CAM of oral prosthesis.
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Table 1  Chemical composition and property of 316L stainless steel

chemical composition w(C)  w(Cr)  w(ND)  w(Mo) w(Si) w(Fe) w(Mn) w(P) w(S) w(0)
(mass fraction) 0.0003 0.1753 0.1206 0.0216 0.0086 balance  0.0038  0.0002  0.0001 0.0013
grain size distribution Opm ~10.48um 10. 48 um ~27. 63 um 27.63pm ~49.43um >50um
('mass fraction) 0. 0807 m 0.1101 0. 5055 0.3037
apparent density/ (g « em ™) \"/ 4.04
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Fig. 1 Dental cast in stl lorm
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Fig.2 CAD model of crowns and fixed bndge
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Table 2 Parameters of SLM

laser powe/W

scanning speed/ (mm * 5 ') scanning space/mm layer thickness/pum

oxygen content defocus amount/mm
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Fig.3 Regressive analysis of measured data
Gttt as R B R BTN y=0.127 +
0.994x, Hodp y KR RINEE , » A EE. v 5«
AYAH K R HOR 0. 9995393 ,p <0. 001, p K2 E Lo

PP 3 AT U el 0 e (5 I R RO, S PRt
YEH AT A AT R ZAMEAR B RIS . FEHL AR
MEE S rFERMEE R LS, -~ HHGERE
PR B AR S, DA AR R RO I bR, [ E
BEREMGE AN EIRZWEFEE £0.08mm DLH, K
MR, SR T DAWE AL D18 2 b et i oF 4%
VR ARG B 2R, LRI R A3 20 A BU(E 35 3 i/, b P
AL v A I 2 1 ARG R R AR, X % T L b B
R R 4E4R DL SR 22 4 M A RAT 48 § 350,
2.2 HAEMIIEBESN

W R BB A R B A O R R R 4 Di-
metal-280 ft B RGEH W KT S EIRESE, T
BF R AR i i i L, R 4. B el LUE .,

Fig.4 SLM part of crowns and fixed bridge
R LESCHEER B, XEH TFROCEA —
AN BRG] DX A3 ] L Al R B B8 i i SR AR T JE
RSB RRL I SR B T NS A B
R RO . TS MRCR I S fis, &
W 2R AW w4700 =, 70 0 I &

Fig. 5  Crowns and fixed bridge after buffing
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Table 3 Results of dimension measurement

Sl FER N D,,

D./mm D,/mm D,/mm Dy/mm
SLM parts 10.62 9.12 6.36 0.27
CAD model 10.74 9.20 6.40 0.25
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