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Abstract The purpose of this study was to evaluate the shear bond strength between metal core fabricated by 3D
printing and dental porcelain. Thirty metal cores were fabricated(cast 15ea, 3D printing 15ea). The porcelain for each
group was builded to the metal core. Sample was loaded to shear force(crosshead speed Imm/min) in a universal
material testing machine. The fracture samples were analyzed failure aspect. The means were statistical analyzed using
by Mann-whitney test(a=0.05). The period of experimental(metal cores fabrication, dental porcelain build up, data
analysis, statistical analysis, failure aspect analysis and others) for this study took six months. The mean+SDs of shear
bond strength was 50.14+1.60MPa for the cast group, and 54.36+£3.18MPa for the 3D printing group(p=0.035). The
failure aspect showed mixed failure. As a results, metal cores fabricated by 3D printing method were clinically
acceptable range.
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Table 1. The composition of materials (unit: %)
Groups  Co Cr W Mo Si Fe Mn Ga

max max

Cast 602 25 62 48 [ o 29
3D max —max
orinting 038 24754510 o R
w530 ASES AAT F 4 BARE AR
Ae A EA2=A T Fo] A7 AR S|ALA A
Asli= A FE(VITA VMI3, Bad Sickingen, Germany)E
A7gatdet. ek g EAl Ame] A olfre T
I AP F& o] A 98 AA g ARET
B Aes nEFolvh. G&H Ao Y A
T B4 24 F 97 A 45 S0l BAE T o] W)
T AR EBF Ao Apol7t F 7 wiAll 2 o]

Fol shA ¥ Amel d9F AFE 1A %A}s
wro] MMl =& Zlo] Frhal B ITH17].

Table 2. The coefficient of thermal expansion of materials.

Groups Coefficient of thermal expansion
14.0-14.2 x 10° C
14.0-14.6 x 10° C

13.1-14.0 x 10° C

Cast core
3D printing core

Porcelain
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Fig. 1. The design of specimen
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Fig. 2. Measurement of shear bond strength
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[20].

223 A M

F Z1%(Cast, 3D printing)oll A 4 AGAI}=
o] P& AEstd o, 7 Jwe] e AR FAA
O & FoghA| dolr ] ffste] FAA £AE a5}
th Al 5 mElste] v B4 AR v
A7 (Mann-Whitney test) ©]-&3}H 2
0.052 A3t 449 ZE 57 B4& IBM SPSS
version 20(SPSS, Chicago, IL, USA)E ©|-&3}iTh

Mann-Whitney test Ao A= 7 Heko] SAH o= &
2] 3193 th(p=0.035), [Fig. 3].

Shear bond strength
(unit: MPa) Mean + 3D
60
's 5436+ 3.18
36 I
M 50.14 + 1.60
52 T OCast
50 J_ #3D printing
43
46
44
Cast 3D printing
Fig. 3. Mean + SDs of the shear bond strength metal core

and dental porcelain(p=0.035), (Cast: metal core
fabricated by cast method, 3D printing: metal core
fabricated by 3D printing method), (unit: MPa).
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Table 4. Results of failure aspect of two groups for shear
bond strength test

Cohesive Adhesive Mixed
(p=0'035)’ [Table 3] Groups N failure failure failure
Cast 15 Cohesw.e n 2 10
. . porcelain 3
Table 3. The results of statistical analysis of shear bond , o 1 Cohesive in , .
strength for two groups D printing 5 porcelain 2
Mean Mann-
Groups® N Mean SDs whitney b
rank b value
U
Cast 15 50.14 1.60 34 4 T <t
b3
2.0 0.035 . =
D 15 5436 3.18 7.6 =
printing
" Cast : metal core fabricated by cast method, 3D printing: metal core H OE:TLO“ H—E :L]EL 5(] 3’4-—9- iﬁ% X’]]Z],' 7]§E A&
fabricated by 3D printing method. —
v P Al =) 3D ZYH

" Obtained by Mann-Whitney test.

(mixed failure)3/d-& HAT.

Porcelain

Metal core

Metal core

Porcelain

Fig. 4. Fracture aspects of two groups by digital
microscope(60x magnification). A: cast group,

B: 3D printing group
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