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Comparison of mechanical properties of three machinable resin ceramic composite materials LIU Li—yang, GUO
Jia—jie, DU Ya—xin, WANG Qiang, QIU Li-hong. (Department of Endodontics, School of Stomatology, China Medical
University; Liaoning Institute of Dental Research; Liaoning Research Center of Oral Disease Translational Medicine.
Shenyang 110002, Liaoning Province, China)

[Abstract] PURPOSE: This in vitro study was to compare the flexural properties, fracture toughness and hardness of
three machinable composite materials. METHODS: Three kinds of resin composite ceramic Upcera Hyramic, 3M Lava
Ultimate, Vita Enamic and a glass ceramic Vitablocs Mark Il were chosen for the study. Bar—shaped specimens (16 mmx4
mmx1 mm, 2 mm) were prepared for flexural strength experiment; specimens (17 mmx4 mmx3 mm) were prepared for
fracture toughness experiment and specimens of 4 mm thickness were prepared for hardness test. Flexural test and fracture
toughness experiment were performed with an universal testing machine at a cross—head speed of 0.5 mm/min. Hardness
test was performed with an micro hardness tester .Scanning electron microscope was used to observe the roughness of
fracture surface. One —way variance analysis was used to determine the statistical differences with SPSS 17.0 software
package. RESULTS: The mean flexural strength of the tested blocks at 1 mm thickness was Hyramic (207.7515+13.12)
MPa>Vita Enamic (182.0286+15.18)MPa>Lava Ultimate (145.8469+8.98)MPa>Vitablocs Mark Il (103.0542+18.19)MPa.
The mean flexural modulus were Vitablocs Mark II (49.49+5.50)GPa>Vita Enamic (40.65+3.80)GPa>Hyramic (14.89+
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2.38)GPa>Lava Ultimate(7.09£1.24 ) GPa. The mean flexural strength of the tested blocks at 2 mm thickness was Hyramic
(208.1986+25.07)MPa>Lava Ultimate (172.9297+12.73)MPa>Vitablocs Mark Il (158.6587+15.37) MPa>Vita Enamic
(155.3670£13.77)MPa. The mean flexural modulus were Vitablocs Mark II (24.07+1.86)GPa>Vita Enamic (19.64x0.98)
GPa>Hyramic (10.3520.87 ) GPa>Lava Ultimate (8.68+0.86)GPa. The mean fracture toughness was Vita Enamic (1.6357+
0.16)MPa *m'*>Lava Ultimate (1.4286+0.11)MPa *m"?>Vitablocs MarkII(1.3233+0.10)MPa *m"*>Hyramic (1.0614+0.09)
MPa m'"™. The hardness of the experimental group was significantly lower than that of the control group.
CONCLUSIONS: According to ISO 6872/2008, three kinds of machinable resin ceramic composites meet the needs of
clinical strength.Hyramic showed higher flexural strength at different thickness, it is an ideal material for dental

restoration. Vita Enamic has not only higher flexural strength at the thickness of 1 mm, but also good toughness, it is

suitable for repair of patients that have limited occlusal space and great bite force, named occlusal veneer.
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Table 1 The general information of 4 kinds of experimental materials
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Figure 1 Diagram of three point bending test
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Figure 2 Diagram of V-notch
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Figure 3 Diagram of microhardness test
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Table 2 Flexural strength, flexural modulus, fracture toughness and Vickers hardness of 4 kinds of materials (x+s)

PehsE B (MPa)

eI (GPa)

RS K24 PE(MPa - m'?) At AT BE (Hy)
1 mm 2 mm 1 mm 2 mm
Hyramic 207.7515+13.12* 208.1986+25.07" 14.89+2.38" 10.35+0.87a 1.0614+0.09° 121.45+2.42¢
Lava Ultimate 145.8469+8.98" 172.9297+12.73" 7.09+1.24" 8.68+0.86" 1.4286+0.11" 111.85+2.88"
Vita Enamic 182.0286+15.18¢ 155.3670+13.77¢ 40.65+3.80° 19.64+0.98¢ 1.6357+0.16¢ 240.95+9.21°¢
Vita Mark Il 103.0542+18.19" 158.6587+15.37¢ 49.49+5.50" 24.07+1.86" 1.3233+0.10" 691.28+68.27"
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250 R 1 mm
R 2 mm
200
150
100
50
0

Hyramic Lava Ultimate ~ Vita Enamic ~ Vita Mark Il

4 BAPRIAEEE T 538 EEERE
Figure 4 Bar graph illustrated differences in flexural strength of 4
kinds of materials under different thickness

Es5 BREENREMEREER (x400), A.Hyramic;B. Lava
Ultimate; C. Vita Enamic;D. Vita MarkII (55 3kFri8 A3 4L)

Figure 5 Indentation images of materials after microhardness test (x
400). A. Hyramic;B. Lava Ultimate;C. Vita Enamic;D. Vita Mark Il
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Figure 6 SEM images of specimens at fracture surface after
fracture toughness test at (x100). A. Hyramic;B. Lava Ultimate;
C. Vita Enamic;D. Vita MarkII
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