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Effect of fins in the metal substructure on the fracture strength of metal—ceramic
crowns fabricated by porcelain sintering and heat—pressing techniques
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In this study, the effect of fin formation (0.2 mm widex2 mm longx0.1 mm high) in the cervical region of the metal
substructure on the fracture strength of porcelain-fused-to-metal (PFM) and lithium disilicate-pressed-on-metal (LPM) crowns
was investigated. A model of a maxillary second premolar was scanned, and an abutment and coping with a cutback design
were created using the 3Shape CAD program, Twenty Co-Cr alloy copings were fabricated using selective laser sintering (SLS)
and randomly assigned to two groups (n=10 per group). The first group received PFM crowns made with Vintage A2 porcelain
(Shofu), while the second group received LPM crowns fabricated using Amber LiSi-Pressed on Metal ingots (HASS). The crowns
were cemented onto the abutments using RelyXTM U200 self-adhesive resin cement and subjected to an aging process by immersion
in distilled water at 37C for 10 days. Fracture testing was conducted using a universal testing machine, A 3 mm diameter
steel ball was positioned at the center of the occlusal surface, and the initial chipping load was measured at a crosshead speed
of 0.5 mm/min. The results led to the following conclusions: The cusp angles and orientation of the fabricated crowns closely
matched the original design in the LPM group. However, in the PEM group, deviations were observed, including an increased
angle between the buccal and lingual cusps and inconsistencies in crown orientation, The initial chipping strengths of PFM
and LPM crowns were 1284.98+£502.43 N and 1178.45£268.52 N, respectively, with no statistically significant difference between
the groups (p>0.05). However, the Weibull modulus for the initial chipping strength was 2,961 for PFM crowns and 4.882
for LPM crowns, indicating that LPM crowns exhibited greater reliability.
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Figure 1, Design of a copping prepared using 3 shape,
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Figure 2. Polished Co-Cr alloy copping after SLS printing.

6. Co—Cr &M 2Ee| 27| Xz

] At - CoCr FaA 3239 27] A2l 980T
A AP ZP o] FH| Metal bond GC Initials-
EXg F AR &4 2AE] whet 980T oA Adet
Aok olF EFEAE EXdALA A4S 23] RHEE]
g 54 S s ksl thTable 1),

Table 1. Firing schedule for each meterial
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holding vaccum vaccum
time on(’t) off(c)

metdl o 80 @80 1 550 | st
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Li-Si
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MP

gaze .00 40 760  1@r) 450 759
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Figure 6, Weibull plots of chipping strengths of 2nd premolar
Ceramic Crowns,

Table 2, Weibull analysis data of chipping strengths.

Group

Para PFM crown LPM crown
m 2.961 4,883
So (N) 1443 15 1285.66
r° 0.893 0.770
Stavg =SD(N) 1284 98+502,43 1178,45+268 52
Sample No 10 10

m = Weibull moudulus; sy = characteristic strength in N; r? = Weibull
distribution regression coefficient squared; Syag= mean fracture
strength in N,
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Figure 7, HR FE-SEM images of cross-sections of the PFM and
LPM crowns,
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