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EEffect of Different Grinding Modes on Flexural Strength and Fatigue Life of Dental
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Abstract: Objective Exploring the effects of different grinding modes on the flexural strength and fatigue life of dental
zirconia restorations. Methods The zirconia porcelain was cut and sintered according to the corresponding shrinkage ratio,
and 52 specimens with specifications of 20 mmx4 mmx2 mm (Group A, without grinding adjustment) and 157 specimens with
specifications of 20 mmx4 mmx2.4 mm ( 48 specimens in Group B, 56 specimens in Group C, and 53 specimens in Group
D ) were produced, and all the three groups of B, C, and D were uniformly ground with 105 pm emery needles under water
spraying, and the rotational speeds of the grinding were controlled at 150 000 r/min, 200 000 r/min, and 250 000 r/min. The
surface morphology of four groups was observed to compare and analyse the bending strength and fatigue life. Results The
Weibull modulus (m) and characteristic fracture strength (c,) of the bending strength of Groups B, C, and D were higher than
those of Group A when they were not loaded (P<<0.05). When the number of loading times was 10° and 10”, m and o, of Groups B,
C, and D were lower than those of Group A (P<<0.05). With the increase of loading times, m and o, in Group A did not change
significantly (P>>0.05). m and o, in Groups B, C, and D were lower than those without loading when the loading times were 10°
and 107 (P<<0.05); and the difference between m and o, in Groups B, C, and D was not statistically significant when comparing
the loading times with those with loading times of 10° and 10" (P>0.05). The parameter A of the crack extension rate curve of
groups B, C and D was larger than that of group A, and n was smaller than that of group A (P<<0.05). the difference between the
parameter A and n of the crack extension rate curve of groups B, C and D was not statistically significant when compared with those
of groups B, C and D (P>>0.05). There is no obvious change on the surface of the specimens in group A after different times of cyclic

loading, while some scratches with different depths appear on the surfaces of groups B, C and D. With the increase in the number
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of loading times, the flake peeling and tiny cracks are more obvious. Conclusion Zirconia restorations tuned for grinding may

reduce their flexural strength and fatigue life to some extent, and excessive tuning should be minimised in the clinic.
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